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    Changelog

latu_ml follows Semantic Versioning. Before 1.0, a minor version may
rename or remove; each such change is listed here with the migration in one line.
0.4.2 — 2026-09-19
Fixes from a fifth review. Three are 0.4.1's shape at sites its sweep missed, one is arithmetic.
No API changes.
A helper constructor refused an option acquires nothing. A from_labels/3 call with an
unknown option raised the right ArgumentError after the server had already built the model,
leaving one cached with no handle to delete it by. The options are checked before the send.
A saved pipeline with a non-string stage uid is refused by name. A null in stageUids read
the first stage into the cache and raised building the second's path. It is refused before
anything is read, naming the entry. The shared loader traversal also gives back what it has
collected on a raise, as it did on a returned error.
A saved search without its metrics is refused by name. Missing validationMetrics (or
avgMetrics) read the winner and every sub-model and raised KeyError assembling the result,
stranding the sub-models. It is refused before anything is read, and the sub-models are held
through the assembly.
Fold metrics of any finite magnitude aggregate. Squaring a deviation of 5.0e159 overflowed a
float, so a cross-validation over metrics around 1.0e160 raised ArithmeticError after
refitting the winner and stranded every fitted model. avg_metrics and std_metrics are now
computed over the metrics divided by a power of two, exact for ordinary values and finite wherever
the answer is (np.std answers inf there; docs/deviations.md), and the search holds what it
fitted through aggregation and assembly.
0.4.1 — 2026-09-19
Fixes from a fourth review, all one shape: a model entered the server cache at one step and the
cleanup that knew about it sat at the next step, or one level up. No API changes.
A raise while fitting a later search candidate strands nothing. With
collect_sub_models: true, a param kind refused at encoding on the second candidate
(max_iter: [2, "bad"]) used to leave the first candidate's model cached. The fold's kept
sub-models are released on the way out; the raise is still yours.
A load that fails after the estimator keeps nothing. Loading a saved search reads the
estimator first, and a pipeline estimator can carry a fitted stage. A winner whose directory would
not read left that stage cached; now every refusal after the estimator, the winner included, gives
it back.
A nested pipeline that raises after fitting strands nothing. An inner pipeline's models exist
before the outer fit has recorded them, so a transformer it carried whose param kind is refused at
encoding (sql_transformer(statement: 123)) stranded an inner model. The stage that fitted them
now gives them back.
0.4.0 — 2026-09-18
Fixes from a third review. The latu floor moves to ~> 0.8, which is what makes this a minor; one
behaviour changed, with the migration below.
The latu requirement is now ~> 0.8. delete/1 and the search now identify a session by
server, user and id together — Latu.Session.identity/1, new in Latu 0.8.0 — so that is the floor.
A two-component ~> still caps at the next major, so any Latu 0.8+ resolves; if you are below
0.8.0, upgrade it alongside this.
Tuning no longer deletes a pre-fitted stage you supplied. Put a model you already fitted into a
pipeline and tune that pipeline, and each discarded candidate used to delete every model in the
fitted pipeline — the stage you passed in included — so the winner's refit failed and your own model
was gone. A search now tracks what each candidate fit apart from what the caller carried in, and
releases only the former: while searching, while unwinding an error, and on the winner's refit.
A raise during a search strands nothing. An evaluator that raises rather than returns — a param
kind refused at encoding — used to leak the candidate it had already fitted and leave the fold's two
frames persisted. The fit is released and the frames unpersisted on a raise as on a returned error,
and the original exception is re-raised.
A non-finite fold metric is a named error, not a crash. A legitimately non-finite score — R² on
a constant target, which the protocol carries as :nan — used to reach fold-metric aggregation and
raise ArithmeticError. It is a Latu.Error now, and any collected sub-models are released.
Migration: match {:error, %Latu.Error{}} from fit/2 where an ArithmeticError would have
escaped before.
A loaded search owns the estimator it read. Loading a saved search caches its estimator, its
winner and any sub-models, but delete/1 and the load-failure paths freed the winner and sub-models
and forgot the estimator's own stages. A search result now records the models it owns — a loaded one
owns everything it read, a fitted one owns its acquisitions but not a stage you carried in — and
delete/1 frees exactly those.
delete/1 batches by full session, not the id alone. 0.3.1 sent each reference to the session
that made it but grouped by session_id, so two servers handed the same explicit id were batched
onto one connection and the second's model survived. It groups by full session identity now — the
ML side of the same fix in Latu 0.8.0's two-input verbs.
0.3.1 — 2026-09-18
Bug fixes from a follow-up review. No API changes.
A failed pipeline fit releases only what it fitted. A pipeline may carry a model the caller
already fitted, and a later stage failing used to delete it. Each stage's newly cached models are
now tracked apart from carried ones, and only the former are released, on a returned error and on a
raise alike.
Cross-validation with a string fold_col works. The fold column name was compared as a string
literal, so a fold_col like "fold" made Spark try to cast the word to a number. It is a column
reference now. The k-fold and TrainValidationSplit random draw column is a binary rather than a
fresh atom per validator, so building validators no longer grows the atom table.
delete/1 deletes across sessions. It sent every reference through the first model's session
and reported success, so models from other sessions survived. It now groups references by session
and sends one delete to each.
A Bucketizer's splits_array loads. The nested array<array<double>> param saved, but the
loaded-parameter decoder knew only scalar element types; it recurses now.
0.3.0 — 2026-09-11
Summarizer. Latu.ML.Stat.summary/3 is aggregate_metrics over a Vector column with
the metrics as a list and the weight as an option; Latu.ML.Stat.mean/2 and nine siblings read
one metric out. Roadmap D14, open since aggregate_metrics was found to resolve: what it waited
for was Latu.Column.get_field/2, which is Latu 0.7.0.
The latu requirement is ~> 0.7, the Latu this was built against and the one Summarizer
needs. Elixir 1.18 is the floor, down from 1.20, as Latu's is; CI compiles and tests the
floor as its own job.
Latu.ML is 600 lines shorter. save/3 and load/4 and everything under them moved to a
module of their own, and the five helpers that decide who owns a cached model to another; the
facade keeps the verbs and the docstrings. No change to what is called or what comes back.
An error the status cut at 2048 characters arrives whole, and an older Spark's two refusals
of a 4.2 client name their cause. Both are Latu 0.7.0's and apply here through it.
0.2.0 — 2026-09-08
No API change. One dependency change, which is what makes this a minor.
The latu requirement is now ~> 0.4, raised from ~> 0.3. Nothing here needs a Latu 0.4
feature. What the floor buys is honesty: it names the Latu this package is developed and tested
against rather than the oldest one that happens to work. Note what it does not buy. A
two-component ~> caps at the next major, so ~> 0.4 still resolves any Latu below 1.0.0,
exactly as ~> 0.3 did. Capping a minor would need ~> 0.4.0, and that is deliberately not
what is here: it would mean a release of this package for every Latu minor. If you are below
Latu 0.4.0, upgrade it alongside this.
Three docstrings were unreadable on hexdocs. Latu.ML.attribute/2, summary/1 and
operator/1 each carried a duplicated first line with a stray heredoc opener between the two
copies. It is a legal escape inside a docstring, so it compiled, formatted and passed
mix docs --warnings-as-errors without complaint.
Latu.ML.load/4 could orphan a cache entry. Loading a search reads its estimator before its
evaluator, and a failure on the second left the first in the server's cache with nothing owning
it. Fixing that turned up the larger half. The code that decides what to give back had no
clause for an unfitted pipeline, whose stages may include a model that is already fitted, so
such a pipeline was invisible to every release path and not only to this one.
The documentation was rewritten. The README, the four guides and usage-rules.md are the
same facts in a different voice, about a fifth shorter. The README now says on its first screen
what shape MLlib is: DataFrame in, DataFrame out, with no fit(x, y) on tensors.
Internals, with no surface change: the load and save folds share two helpers, so the rule that
an error path gives back what it cached lives in one place instead of five; a failed second
persist in a grid search no longer leaves the first one persisted; and the save layout's three
parallel tables over the same six kinds became one.
0.1.0 — 2026-09-07
First release, against Spark 4.2.0, and a companion to latu ~> 0.3.
Spark MLlib from Elixir over Spark Connect: fit, transform, evaluate, model and summary
attributes, save/load in Spark's own on-disk format, the model cache and its bracket, the
ConnectHelper route, pipelines and grid search. The operator surface is generated: 111
rows carrying 991 params, extracted from PySpark's own classes and the server's own
ALLOWED_ATTRIBUTES rather than transcribed. That gives 68 constructors and 623 accessors
across 64 model and summary modules. All 66 runnable operators have been run against a
live server.
Every place the API departs from pyspark.ml is in docs/deviations.md, with why.
	Operators and models. Latu.ML.fit/2 and transform/2, attribute/2 and
attribute_frame/2 for what a fitted model knows, and a generated accessor module per model
and summary class. A model is a handle into a server-side cache, not a value. with_model/3
brackets one and delete/1 gives it back.
	Reading a Vector column. Latu.ML.Functions.vector_to_array/2 and array_to_vector/1,
which is what Latu.collect/2 refuses. Spark keeps both in an internal function registry
rather than the builtin one, so they are unreachable from SQL and reachable over Connect. The
wire form is a plain UnresolvedFunction with is_internal left unset. Summarizer takes
the same route and is not wrapped: reading one metric out of the struct it answers with needs
field access Latu does not build.
	Evaluation and persistence. Latu.ML.evaluate/2 runs an evaluator, and Latu.ML.save/3
and Latu.ML.load/3 carry a model or an unfitted operator through Spark's own on-disk
format. All six evaluators are :probed as a result. PySpark reads what this writes and the
reverse; dev/README.md has the interop dance.
	The ConnectHelper route. Latu.ML.Stat's three statistical tests,
Latu.ML.assign_clusters/2 and find_frequent_sequential_patterns/2 for the two operators
that are neither fitted nor applied, from_labels/3 and its siblings generated onto their
model modules, Latu.ML.Feature.load_default_stop_words/2, and Latu.ML.helper/3 under all
of them.
	Pipelines and tuning. Latu.ML.pipeline/1 builds a pipeline and Latu.ML.param_grid/1,2
builds a grid as data; cross_validator/1 and train_validation_split/1 search one. None of
them has a wire form in any client, so the folds are this package's own, cut with rand(seed)
and a range as Spark does it. A sub-model is released as its metric is read, so a five-by-six
search holds one cache entry rather than thirty. collect_sub_models: true keeps them.
larger_better?/1 and best_index/1 are public. A saved search carries its encoded grid, and
sub_models: true writes the fold models and asks for them back. A plain load leaves them
on disk, which is where this deviates from PySpark.
	Documentation. A quick start and a
cookbook, a recipe per model family, both executed by
test/integration/guides_test.exs like the two "coming from" guides. usage-rules.md ships
for agents in the usage_rules convention, and docs/cheatsheet.cheatmd puts every
hand-written verb on one page with test/latu/cheatsheet_test.exs failing on either kind of
drift. CONTRIBUTING.md carries the extractors, the oracle, the probe and the release
checklist.



  

  
    
    Contributing - latu_ml v0.4.2
    
    

    


  
  

    Contributing

Latu's CONTRIBUTING.md applies here in full.
Same conventions, same rhythm, same gates. What follows is the delta, which is mostly the two
extractors and the probe.
Requires Elixir 1.20 (.tool-versions; the package itself runs on 1.18 or newer), Docker, and Python 3 for the plan oracle and the extractors.
mix deps.get
docker compose up -d --wait                                  # both Spark servers

mix check      # format + warnings-as-errors + offline tests
mix check.all  # the same, plus the integration suite and `mix docs`

Both halt on the first failure and exit non-zero. Integration here uses the reattach profile
on :15003; mix check needs no server at all. Latu's docker-compose.yml claims the same two
ports and carries confs only its own tests use, so bring up one repo's servers at a time — the
container names differ (latu-ml-spark-*) so that docker ps says which.
The oracle is the one thing that still wants Latu beside this repo: dev/pyspark_oracle.py
imports Latu's plan-id normaliser rather than copying it, because a third copy of that rule is
how the three drift. dev/README.md has the detail, including LATU_DEV.
Conventions — naming, the shapes a builder and an action return, how errors are worded, how a
verb is documented — live in CLAUDE.md, and Latu's applies underneath it. Per-decision
rationale is docs/decisions.md, a dated log that does not ship. Every place the public API
departs from pyspark.ml is docs/deviations.md, which does.
What is generated, and from what
Most of this package's surface is not written by hand. Three committed files in priv/ carry
it, all stamped with the Spark version they came from — a mismatch fails the compile:
	priv/ml_operators.exs — every class under pyspark.ml: its params, their converters,
their defaults, their docs, and the model class each estimator fits. Written by
dev/extract_ml_operators.py.
	priv/ml_attributes.exs — the server's own ALLOWED_ATTRIBUTES from MLUtils.scala,
with each concrete class's union resolved and each attribute marked with how it answers and
what arguments it takes. Written by dev/extract_ml_allowlist.py.
	priv/ml_probe.exs — what a live server actually did with each operator. The one file
that may be absent: the package compiles without it and everything is then :built, which
is what a package with no probe result has earned.

Latu.ML.Generate reads all three at compile time and defines the constructors, the accessor
modules and their docs. Do not hand-edit any of the three. Regenerate:
python3 dev/extract_ml_operators.py --pyspark <tree> --write
python3 dev/extract_ml_allowlist.py --write

--check instead of --write reproduces them and fails on a diff; that is the drift check to
run at a re-vendor, and running --write twice is what proves determinism.
What is the oracle for what
	Wire shape — dev/pyspark_oracle.py, which monkeypatches client.execute_command to
capture the Command and raise. The proto PySpark would have sent is the fixture; nothing
about how PySpark builds one is re-implemented. test/latu/ml/wire_test.exs asserts against
those fixtures through Latu.ML.Internal, which is what the facade calls — so a golden
cannot pass by restating the implementation.
	What the server accepts and answers — the server. dev/probe_ml.exs fits, applies or
evaluates every registered operator and fetches every allowlisted attribute;
dev/probe_ml_functions.exs, dev/probe_eviction.exs and dev/probe_ext.exs cover the
corners. A probe result records how the question was asked, not only the answer.
	Values a model returns — nothing. Not this package's claim, and never was.
	The on-disk format — round-tripping with PySpark. dev/README.md has the interop dance:
two clients, one server, one directory, each reading what the other wrote.

dev/example.exs walks the whole surface with a server up (mix run dev/example.exs). It is a
smoke test, not the source of the README's snippets.
Documentation is executed
An example that is not executed is a lie with a shelf life, so every example is run one of three
ways — doctests for anything pure, elixir fences in docs/guides/*.md for anything needing a
server, and test/latu/examples_test.exs for the rest, which cannot run an example but proves
every function it names exists at the arity shown.
Five of the tests are checks on the repo rather than on the package, and are worth knowing about
before you trip one:
	test/latu/docs_test.exs — every public function in a documented module has a @doc; every
documented module has a groups_for_modules entry, by name or by the regex that covers
the 64 generated ones; every guide is in :extras and its Guides group; and every relative
link resolves and to the file ExDoc will pick, which matches by basename alone.
	test/latu/examples_test.exs — every code block in every docstring and prose doc parses,
and every qualified call and Mod.fun/arity span resolves at that arity. It also insists
that every markdown file in the repo is checked, run as a guide, or excused there by name.
	test/latu/cheatsheet_test.exs — every hand-written verb is on the cheatsheet, and the
cheatsheet names no verb that has gone.
	test/latu/ml/twins_test.exs — every action has a ! twin of the same arity, read off the
specs.
	test/latu/ml/layering_test.exs — only Latu.ML.Plan, Latu.ML.Linalg and
Latu.ML.Result name Latu.Protocol.*, and nothing calls GRPC. Read off the BEAM import
tables, so it sees calls rather than mentions.

A guide's fences run in order, threading one binding. A fence that cannot run against the
test server is preceded by a visible line beginning
> **Not executed.**
with the reason on the same line; guides_test.exs asserts the whole skipped set, so a new one
fails until somebody writes down why. A guide that fits a model deletes it — these run async
beside every other integration test, and a page that leaks a cache entry is a page that makes
another test's cache_info/1 wrong.
Adding a page
Four hand-maintained lists, and a check on each:
	mix.exs :extras, and :groups_for_extras if it is a guide or reference.
	test/latu/docs_test.exs's @prose_extras, unless it is a guide.
	test/latu/examples_test.exs's @extras, or its @excused with a reason.
	A link from the README's "Where to go next", if a reader would want it.

And one trap that is not a list: naming a @moduledoc false module in prose needs a
skip_code_autolink_to entry in mix.exs. mix docs runs with warnings_as_errors, so a
page that explains an internal — as this one explains the generator and the golden harness —
fails the build until the module is named there. examples_test.exs still resolves the
reference, because it reads real exports rather than what is documented.
What Latu owes this package
Exactly five things, listed in CLAUDE.md. If something else is genuinely missing, that is a
Latu release — a new version, a CHANGELOG.md entry, a ~> bump here — not a workaround
in lib/. Reaching for a @doc false function in Latu is not the fix.
CI
One job, ci, on ubuntu-24.04: docker compose up -d, then the BEAM from .tool-versions
while the JVMs warm, then mix deps.get --check-locked, a forced MIX_ENV=test compile, up -d --wait, and mix check.all. Secret-free, and every command is one you run locally. On failure
it dumps the last 200 lines of both Spark logs, because a red integration test is usually a
server that did not come up.
Two differences from Latu's, both subtractions: no mix fixtures (this suite builds its frames
from SQL VALUES, so there are no data files) and no venv (the goldens under test/wire/ are
committed, so CI never runs the oracle).
main requires the ci job. Changes go branch → PR → merge; required approvals is 0.
Release checklist
Maintainer only, and Latu's is the model. Four things are specific to this package, and the
first three are pre-flight for the first release — in this order, because each unblocks
the next:
	[ ] the repository goes public	it is private until then, as Latu's was. Nothing below works while it is not: a
raw.githubusercontent.com image 404s, a hexdocs "view source" link 404s, and Latu cannot
link here.


	[ ] the README's relative links and its lockup image become absolute	docs/ and assets/ are not in the Hex tarball, so on hex.pm a relative link 404s and
the logo does not render. Latu's README is absolute for exactly this reason; this one is
relative while there is nothing to point at.


	[ ] mix.exs's @source_url and the :links map name a repository that exists
	[ ] Latu's three mentions of MLlib being a separate package become links	Latu's README.md, usage-rules.md and docs/guides/from-pyspark.md. That is a Latu
release of its own, so it is the last step rather than the first.



Then Latu's own list, unchanged: CHANGELOG.md folded and dated, @version matching, the
README's install snippet naming the new minor, mix check.all green with both servers up,
mix hex.build read, working tree clean, git tag v<version> pushed before
mix hex.publish, and the versioned URLs checked within the hour.
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    Quick start

Connect, fit one model, read it, score with it, and give it back. Ten minutes, one frame, no
files on disk.
Every elixir snippet on this page is executed by mix check.all
(test/integration/guides_test.exs), in order, sharing one set of bindings. The pattern matches
are the assertions. {2} = Nx.shape(coefficients) is documentation and a test at once.
This assumes Latu itself is familiar; if it is not,
Latu's quick start comes first.
Connecting, and the aliases
Latu.ML is called qualified. The operator groups are aliased because you name one every time
you build something, and an accessor module is aliased when you use it more than once:
alias Latu.ML
alias Latu.ML.Classification.BinaryLogisticRegressionSummary
alias Latu.ML.{Classification, Evaluation, Feature}

{:ok, session} = Latu.connect("sc://localhost:15003")
Nothing was started. A session is Latu's plain struct, and this package adds no process to it.
A frame to learn from
MLlib is DataFrame in, DataFrame out. Six rows are enough to show every shape on this page:
training =
  Latu.sql!(session, """
  SELECT CAST(label AS DOUBLE) AS label, CAST(x1 AS DOUBLE) AS x1, CAST(x2 AS DOUBLE) AS x2
  FROM VALUES
    (0.0, 0.0, 1.1), (0.0, 0.1, 1.0), (0.0, 0.2, 1.3),
    (1.0, 2.0, 0.1), (1.0, 2.1, 0.2), (1.0, 2.2, 0.3)
  AS t(label, x1, x2)
  """)

6 = Latu.count!(training)
Assembling features
Every MLlib estimator wants its features in one Vector column. VectorAssembler builds
one, and applying it is a lazy builder: nothing has reached the server yet.
assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
features = ML.transform(assembler, training)

["label", "x1", "x2", "features"] = Latu.columns!(features)
Latu.columns!/1 answered without running anything. A Transform is a relation, so the schema
comes back from an analyse rather than an execution.
Fitting
ML.fit/2 is an action, and what comes back is a Latu.ML.Model: a reference into the
session's ML cache, not a value you hold.
lr = Classification.logistic_regression(max_iter: 10, reg_param: 0.01)
{:ok, model} = ML.fit(lr, features)

%Latu.ML.Model{class: "org.apache.spark.ml.classification.LogisticRegressionModel"} = model
Params are Elixir-spelled, and only what you set is sent. max_iter: is maxIter on the wire,
and the server fills in every default you left alone. A value of the wrong kind is refused
here. A value out of range is Spark's own ParamValidators to refuse.
Reading the model
What you may ask a model for is the server's own allowlist. There is a generated accessor per
allowlisted attribute, on a module per class. Reach for the accessor: it carries the class, the
wire name and Spark's own docs, so tab completion is the discovery surface.
alias Latu.ML.Classification.LogisticRegressionModel

{:ok, coefficients} = LogisticRegressionModel.coefficients(model)
{:ok, intercept} = LogisticRegressionModel.intercept(model)

{2} = Nx.shape(coefficients)
true = is_float(intercept)
A Vector comes back as an Nx.Tensor; a sparse one comes back as a Latu.ML.SparseVector,
never silently densified. ML.attribute/2 is the generic verb underneath, and it takes either
spelling: the snake_case name the registry advertises, or the camelCase one the allowlist holds:
{:ok, ^intercept} = ML.attribute(model, :intercept)
{:ok, ^intercept} = ML.attribute(model, "intercept")
The training summary
Ten of the 43 model classes record one. It is a second server-side object, reached lazily off the
model. Spark has no separate cache key for it, so nothing is sent until you ask it something:
summary = ML.summary(model)
{:ok, area} = BinaryLogisticRegressionSummary.area_under_roc(summary)

true = area >= 0.0 and area <= 1.0
Some of a summary's attributes are frames rather than values, and those are lazy too:
roc = BinaryLogisticRegressionSummary.roc(summary)

["FPR", "TPR"] = Latu.columns!(roc)
Scoring, and evaluating
ML.transform/2 on a fitted model is the same lazy builder as on a transformer, so a scored
frame is a Latu.DataFrame you can go on composing with:
scored = ML.transform(model, features)

{:ok, rows} = scored |> Latu.select([:label, :prediction]) |> Latu.collect()

6 = length(rows)
Note the select. A Vector column cannot be collected. On 4.2.0 the server describes
features, rawPrediction and probability as UDTs with no SQL type. Latu's dtype guard refuses
them rather than guessing a layout. Latu.to_nx/2 reads the Arrow bytes, where the type is
stated:
{:ok, %{"features" => x}} = Latu.to_nx(features, columns: ["features"])

{6, 2} = Nx.shape(x)
An evaluator is inert data, so a second metric is a second value rather than an override at the
call site:
{:ok, auc} = ML.evaluate(Evaluation.binary_classification_evaluator(), scored)

true = auc >= 0.0 and auc <= 1.0
Giving the model back
The BEAM has no finalizer, so the cache entry is yours to release. ML.delete/1 is the explicit
form:
:ok = ML.delete(model)
{:ok, []} = ML.cache_info(session)
When the handle does not need to outlive the expression, ML.with_model/3 is the shape to
reach for. It deletes in an after, so a raise in the body still releases:
{:ok, bracketed} =
  ML.with_model(Classification.logistic_regression(max_iter: 5), features, fn m ->
    ML.evaluate(Evaluation.binary_classification_evaluator(), ML.transform(m, features))
  end)

true = is_float(bracketed)
{:ok, []} = ML.cache_info(session)
The registry, which needs no server at all
Every operator, param and attribute is data in the package, and queryable:
true = length(ML.operators()) > 100
[_ | _] = ML.operators(group: :clustering, kind: :estimator)
[_ | _] = ML.params(:logistic_regression)
[_ | _] = ML.attributes(LogisticRegressionModel)
Then hand the session back:
Latu.disconnect(session, release: true)
Where to go next
	Cookbook. A recipe per model family, plus pipelines, grid search and cleaning
up.
	Coming from PySpark ML. The five differences, if MLlib is already
familiar.
	With Nx and Scholar. The seam back onto the BEAM, and where it ends.
	usage-rules.md. The rules that are not guessable from the function
names.
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One recipe per thing people actually do. The quick start is the tour; this is
the page you come back to.
Every elixir snippet here is executed by mix check.all
(test/integration/guides_test.exs), in order, sharing one set of bindings and one session. The
pattern matches are the assertions. Every model fitted below is released before the page ends.
Where a recipe departs from PySpark, docs/deviations.md has the reason.
Setting up
alias Latu.ML
alias Latu.ML.{Classification, Clustering, Evaluation, Feature, Functions, Regression}

{:ok, session} = Latu.connect("sc://localhost:15003")
One frame carries the page. It has a binary label for the classifiers, a continuous y for the
regression, and two features. Twelve rows, so that a two-fold search later on has something to
cut:
data =
  Latu.sql!(session, """
  SELECT CAST(label AS DOUBLE) AS label, CAST(y AS DOUBLE) AS y,
         CAST(x1 AS DOUBLE) AS x1, CAST(x2 AS DOUBLE) AS x2
  FROM VALUES
    (0.0, 1.0, 0.0, 1.1), (0.0, 1.2, 0.1, 1.0), (0.0, 1.4, 0.2, 1.3),
    (0.0, 1.6, 0.3, 1.2), (0.0, 1.8, 0.4, 1.1), (0.0, 2.0, 0.5, 1.4),
    (1.0, 4.0, 2.0, 0.1), (1.0, 4.2, 2.1, 0.2), (1.0, 4.4, 2.2, 0.3),
    (1.0, 4.6, 2.3, 0.1), (1.0, 4.8, 2.4, 0.2), (1.0, 5.0, 2.5, 0.4)
  AS t(label, y, x1, x2)
  """)

12 = Latu.count!(data)
Every estimator wants one Vector column. VectorAssembler builds it, and applying it is a
lazy builder. The frame below has reached no server:
assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
features = ML.transform(assembler, data)

["label", "y", "x1", "x2", "features"] = Latu.columns!(features)
A classifier, end to end
The shape every recipe follows: build the estimator, fit it, read something off it, score with
it, release it.
alias Latu.ML.Classification.{BinaryLogisticRegressionSummary, LogisticRegressionModel}

lr = Classification.logistic_regression(max_iter: 10, reg_param: 0.01)
{:ok, model} = ML.fit(lr, features)

{:ok, coefficients} = LogisticRegressionModel.coefficients(model)
{:ok, intercept} = LogisticRegressionModel.intercept(model)

{2} = Nx.shape(coefficients)
true = is_float(intercept)
The training summary is a second server-side object, reached lazily off the model:
summary = ML.summary(model)
{:ok, auc} = BinaryLogisticRegressionSummary.area_under_roc(summary)
{:ok, accuracy} = BinaryLogisticRegressionSummary.accuracy(summary)

true = auc >= 0.0 and auc <= 1.0
true = accuracy >= 0.0 and accuracy <= 1.0
Scoring is a lazy builder too, so a scored frame composes like any other. Select away the
Vector columns before collecting: features, rawPrediction and probability are UDTs the
decoder refuses:
scored = ML.transform(model, features)

{:ok, rows} = scored |> Latu.select([:label, :prediction]) |> Latu.collect()

12 = length(rows)
true = Enum.all?(rows, &(&1.prediction in [0.0, 1.0]))
An evaluator is inert data, so a second metric is a second value rather than an override at the
call site:
{:ok, evaluated} = ML.evaluate(Evaluation.binary_classification_evaluator(), scored)

true = evaluated >= 0.0 and evaluated <= 1.0

:ok = ML.delete(model)
A regression, and what its summary knows
label_col: points an estimator at a different target column; the features column is
features by default, which is why nothing above had to name it.
alias Latu.ML.Regression.{LinearRegressionModel, LinearRegressionTrainingSummary}

{:ok, linear} = ML.fit(Regression.linear_regression(max_iter: 10, label_col: :y), features)

{:ok, weights} = LinearRegressionModel.coefficients(linear)
{2} = Nx.shape(weights)
A regression summary is where the diagnostics live. Some of it is values and some of it is
frames. r2 is a number and arrives with {:ok, _}; residuals is a Latu.DataFrame and has
run nothing yet:
fit_summary = ML.summary(linear)

{:ok, r2} = LinearRegressionTrainingSummary.r2(fit_summary)
{:ok, rmse} = LinearRegressionTrainingSummary.root_mean_squared_error(fit_summary)
{:ok, iterations} = LinearRegressionTrainingSummary.total_iterations(fit_summary)

true = r2 >= 0.0 and r2 <= 1.0
true = rmse >= 0.0
true = is_integer(iterations)

residuals = LinearRegressionTrainingSummary.residuals(fit_summary)
["residuals"] = Latu.columns!(residuals)

:ok = ML.delete(linear)
That split runs through the whole package: Latu.ML.attribute/2 for a value, and
Latu.ML.attribute_frame/2 for a frame, each refusing the other's names. The generated
accessors pick for you.
A decision tree, and what a tree will not give you
A tree fits like anything else, and the interesting attributes are about its shape:
alias Latu.ML.Classification.DecisionTreeClassificationModel

{:ok, tree} = ML.fit(Classification.decision_tree_classifier(max_depth: 3, seed: 1), features)

{:ok, depth} = DecisionTreeClassificationModel.depth(tree)
{:ok, nodes} = DecisionTreeClassificationModel.num_nodes(tree)

true = depth >= 1
true = nodes >= 3
feature_importances is the one attribute on this page that does not come back as a tensor.
Spark builds it with Vectors.sparse, because a tree usually ignores some of its features, and
this package never densifies for you. A vector that is sparse is generally sparse on purpose:
{:ok, importances} = DecisionTreeClassificationModel.feature_importances(tree)

%Latu.ML.SparseVector{size: 2} = importances

{2} = importances |> Latu.ML.SparseVector.to_dense() |> Nx.shape()
Latu.ML.SparseVector.to_dense/1 is the caller's decision, and Nx is where it lands.
What you cannot get is the tree itself. The allowlist gives a tree its depth, its node count,
its feature importances, the four predict* methods and to_debug_string. The predict* methods
are one round trip per row, so not a scoring path. The debug string has no compatibility promise.
There is no node table and no thresholds as data:
{:ok, dump} = DecisionTreeClassificationModel.to_debug_string(tree)

true = is_binary(dump)
So a tree is scored where it lives, with Latu.ML.transform/2. The parameters-out seam in
With Nx and Scholar ends at the model families whose parameters are
the model.
An ensemble adds one shape worth knowing: trees answers with a list of cache entries, one
per tree, and they are yours to give back.
alias Latu.ML.Classification.RandomForestClassificationModel

forest = Classification.random_forest_classifier(num_trees: 3, max_depth: 3, seed: 1)
{:ok, rf} = ML.fit(forest, features)

{:ok, n} = RandomForestClassificationModel.get_num_trees(rf)
{:ok, trees} = RandomForestClassificationModel.trees(rf)

3 = n
3 = length(trees)

:ok = ML.delete(trees)
:ok = ML.delete([tree, rf])
Latu.ML.delete/1 takes a list, and a mixed one: models, pipeline models and search results in
the same call become a single Delete.
Clustering, with no labels to speak of
Unsupervised is the same shape with the label column absent:
alias Latu.ML.Clustering.{KMeansModel, KMeansSummary}

{:ok, kmeans} = ML.fit(Clustering.k_means(k: 2, seed: 1), features)

{:ok, centres} = KMeansModel.cluster_center_matrix(kmeans)
{2, 2} = Nx.shape(centres)
A Matrix comes back row-major whatever Spark's isTransposed flag says. A storage flag is not
a shape. The summary carries the sizes and the cost:
clustering = ML.summary(kmeans)

{:ok, sizes} = KMeansSummary.cluster_sizes(clustering)
{:ok, cost} = KMeansSummary.training_cost(clustering)

2 = length(sizes)
12 = Enum.sum(sizes)
true = cost >= 0.0

:ok = ML.delete(kmeans)
A pipeline, saved and read back
Pipeline has no Fit on the wire, so both PySpark and this package fold over the stages
themselves. Which means the thing that has to match is the on-disk format, not the wire.
scaler = Feature.standard_scaler(input_col: :features, output_col: :scaled, with_mean: true)

pipeline =
  ML.pipeline([
    assembler,
    scaler,
    Classification.logistic_regression(max_iter: 10, features_col: :scaled)
  ])

{:ok, fitted} = ML.fit(pipeline, data)

%Latu.ML.PipelineModel{stages: [_assembler, _scaler, _lr]} = fitted
The fitted pipeline transforms in one call, composing each stage's relation lazily:
piped = ML.transform(fitted, data)

{:ok, piped_rows} = piped |> Latu.select([:label, :prediction]) |> Latu.collect()
12 = length(piped_rows)
Saving writes Spark's own directory layout to a path on the server. The write happens where
the session is, so a bare path is the driver's disk. Anything a second machine has to read wants a
URL the cluster's filesystem understands:
path = "/tmp/latu_ml_cookbook/#{System.unique_integer([:positive])}"

:ok = ML.save(fitted, path, overwrite: true)
{:ok, reloaded} = ML.load(session, :pipeline_model, path)

%Latu.ML.PipelineModel{stages: [_, _, _]} = reloaded
A loaded model holds a fresh cache reference. Reading one costs a cache entry exactly as
fitting one does. It carries no training frame, so it has no summary and nothing to rebuild one
from.
:ok = ML.delete([fitted, reloaded])
Two things about that directory before you rely on it. Each stage underneath is written by the
server, so every stage is in Scala's own format and loads anywhere. The wrapper is not: its
metadata says class: "pyspark.ml.pipeline.Pipeline", which Scala's reader refuses. It refuses
PySpark's own saved pipelines too, for the same one key.
Searching a grid
ML.param_grid/2 builds the grid as data. Each entry carries the uid of the operator it
sets, because the thing searched is usually a pipeline and a param belongs to one stage of it:
tuned = Classification.logistic_regression(max_iter: 10)
grid = ML.param_grid(tuned, reg_param: [0.0, 0.1])

2 = length(grid)
The search itself is client code on both sides: folds cut with rand(seed) and range filters,
exactly as CrossValidator._kFold does it. Pass a seed:. Without one the draw differs between
runs and the search is not repeatable:
search =
  ML.cross_validator(
    estimator: tuned,
    param_maps: grid,
    evaluator: Evaluation.binary_classification_evaluator(),
    num_folds: 2,
    seed: 1
  )

{:ok, best} = ML.fit(search, features)

2 = length(best.avg_metrics)
true = ML.best_index(best) in [0, 1]
The winner is refit on the whole frame and lives in best_model; the fold models are released
as their metrics are read, unless you asked for them with collect_sub_models: true.
%Latu.ML.Model{} = best.best_model

:ok = ML.delete(best)
Latu.ML.larger_better?/1 decides argmax from argmin, and it is pure. The server's allowlist has
no isLargerBetter, so the registry carries PySpark's own client-side overrides.
true = ML.larger_better?(Evaluation.binary_classification_evaluator())
false = ML.larger_better?(Evaluation.regression_evaluator(metric_name: "rmse"))
Embeddings from the BEAM, clustered on the cluster
With Nx and Scholar is about numbers coming down. This is the other
direction: a vector computed on the BEAM going up, to become the features column an
estimator wants. Spark Connect ships no Elixir function to the executors, so the embedding model
runs on one BEAM and only its output crosses.
Four short documents, carrying their ids, because a vector is worth nothing beside the wrong row:
docs =
  Latu.sql!(session, """
  SELECT * FROM VALUES
    (1, 'the cat sat on the mat'), (2, 'a kitten slept on a rug'),
    (3, 'quarterly revenue rose'), (4, 'annual earnings increased')
  AS t(id, text)
  """)

{:ok, texts} = docs |> Latu.sort(:id) |> Latu.collect()

4 = length(texts)
ids = Enum.map(texts, & &1.id)
In your own pipeline the next step is a serving, and the shape it has to produce is the only
thing the rest of this recipe cares about: one list of floats per row, all the same width.
Not executed. Bumblebee is not a dependency of this package.

repo = {:hf, "sentence-transformers/all-MiniLM-L6-v2"}

{:ok, model} = Bumblebee.load_model(repo)
{:ok, tokenizer} = Bumblebee.load_tokenizer(repo)

serving = Bumblebee.Text.text_embedding(model, tokenizer, output_pool: :mean_pooling)

vectors =
  texts
  |> Enum.map(& &1.text)
  |> then(&Nx.Serving.run(serving, &1))
  |> Enum.map(&Nx.to_flat_list(&1.embedding))
Here it is four fixed vectors of width four, so that what follows asserts on Spark's half rather
than on a model's:
vectors = [
  [0.10, 0.11, 0.90, 0.91],
  [0.12, 0.09, 0.88, 0.93],
  [0.91, 0.89, 0.10, 0.12],
  [0.88, 0.92, 0.11, 0.09]
]
The way up is not create_dataframe/3
One fence, so it does not cost you an afternoon. Note where the refusal lands: the bytes ship,
and the frame comes back looking ordinary, because the server does not read the Arrow schema
until the first action.
with_list = Latu.create_dataframe!(session, id: [1], embedding: [[0.1, 0.2]])

{:error, refused} = Latu.dtypes(with_list)
true = refused.message =~ "Unsupported arrow type LargeList"
Explorer writes Arrow through Polars, which gives every list 64-bit offsets, which is Arrow's
LargeList. Spark's ArrowUtils.fromArrowField has an arm for List and one for ListView
and none for LargeList. It does have one for LargeUtf8, which is why a string column goes
up without complaint and this one does not. A schema: naming ARRAY<DOUBLE> does not save it
either: the schema is a cast applied after the server has already read the Arrow schema. PySpark
never meets this, because pyarrow writes 32-bit offsets.
The way up is Parquet
Parquet's list is Parquet's own, so Polars' offsets never reach Spark's Arrow reader.
Latu.copy_to_fs/3 puts the bytes on the cluster's filesystem and Latu.read/2 reads them back:
frame = Explorer.DataFrame.new(id: ids, embedding: vectors)
parquet = "/tmp/latu_ml_cookbook/#{System.unique_integer([:positive])}.parquet"

:ok = Latu.set_conf(session, "spark.sql.artifact.copyFromLocalToFs.allowDestLocal", "true")
:ok = Latu.copy_to_fs(session, parquet, Explorer.DataFrame.dump_parquet!(frame))

uploaded = Latu.read(session, format: "parquet", path: parquet)

[{"id", "bigint"}, {"embedding", "array<double>"}] = Latu.dtypes!(uploaded)
That conf is a single-machine wart rather than part of the recipe: copy_to_fs/3 refuses a
destination on the driver's own local disk unless the session allows it, and a cluster whose
default filesystem is not local needs nothing. Latu.copy_to_fs/3 has the whole of it.
And then it is an ordinary features column
Latu.ML.Functions.array_to_vector/1 is the one step MLlib needs. It is an
org.apache.spark.ml function rather than a SQL one, which is why it lives here and not in
Latu.Functions:
features_up = Latu.select(uploaded, [:id, features: Functions.array_to_vector(:embedding)])

{:ok, clusters} = ML.fit(Clustering.k_means(k: 2, seed: 1), features_up)
{:ok, centres} = KMeansModel.cluster_center_matrix(clusters)

{2, 4} = Nx.shape(centres)
Two centres of four dimensions, the embedding's own width. Scoring joins back to the text by id,
which is the only thing tying a vector to what it came from:
{:ok, labelled} =
  clusters
  |> ML.transform(features_up)
  |> Latu.select([:id, :prediction])
  |> Latu.join(docs, on: :id)
  |> Latu.sort(:id)
  |> Latu.collect()

[
  %{id: 1, prediction: cats, text: "the cat sat on the mat"},
  %{id: 2, prediction: cats},
  %{id: 3, prediction: money},
  %{id: 4, prediction: money}
] = labelled

true = cats != money

:ok = ML.delete(clusters)
When there is no filesystem to write to
The vector can ride up as a string and be rebuilt server-side. Lossless, since
Float.to_string/1 round-trips, and it needs no conf and no file. It also carries every digit
as text and builds the whole relation inside the plan, so it is the small-data route rather than
the one to reach for first:
as_text =
  Latu.create_dataframe!(session,
    id: ids,
    emb: Enum.map(vectors, &Enum.map_join(&1, ",", fn f -> Float.to_string(f) end))
  )

rebuilt =
  Latu.sql!(session, "SELECT id, CAST(split(emb, ',') AS ARRAY<DOUBLE>) AS embedding FROM v",
    views: [v: as_text]
  )

[{"id", "bigint"}, {"embedding", "array<double>"}] = Latu.dtypes!(rebuilt)
Cleaning up after yourself
A model is a server-side resource with no finalizer behind it. Three things help.
Latu.ML.with_model/3 is the bracket: acquire, use, release in an after. It is the right shape
whenever the handle does not have to outlive the expression:
{:ok, bracketed} =
  ML.with_model(Classification.logistic_regression(max_iter: 5), features, fn m ->
    ML.evaluate(Evaluation.binary_classification_evaluator(), ML.transform(m, features))
  end)

true = is_float(bracketed)
Latu.ML.cache_info/1 says what the session is actually holding, and Latu.ML.model_size/1
what one entry costs. Every recipe above deleted what it fitted:
{:ok, entries} = ML.cache_info(session)

[] = entries
Latu.ML.clean_cache/1 empties the lot, and answers with how many entries it freed rather than a
bare :ok. An empty cache is a legitimate zero:
{:ok, 0} = ML.clean_cache(session)
Ending the session ends everything in it, which is the backstop rather than the plan:
Latu.disconnect(session, release: true)
Where to go next
	Coming from PySpark ML. The five differences, and what a model is.
	With Nx and Scholar. The seam back onto the BEAM, and where it ends.
	docs/deviations.md. The spelling table, and the reason for each row.
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    Coming from PySpark ML

latu_ml sends the same MlCommands PySpark sends, so what you know about MLlib transfers
whole: the same operators, the same params, the same on-disk format. What changes is what a
model is in your program.
Five differences account for nearly everything. The spelling is
docs/deviations.md: maxIter to max_iter, and twenty-five more rows, each
with its reason.
Every elixir snippet here is executed by mix check.all
(test/integration/guides_test.exs).
alias Latu.ML
alias Latu.ML.Classification.BinaryLogisticRegressionSummary
alias Latu.ML.{Classification, Feature, Functions}

session = Latu.connect!("sc://localhost:15003")

training =
  Latu.sql!(session, """
  SELECT CAST(label AS DOUBLE) AS label, CAST(x1 AS DOUBLE) AS x1, CAST(x2 AS DOUBLE) AS x2
  FROM VALUES
    (0.0, 0.0, 1.1), (0.0, 0.1, 1.0), (1.0, 2.0, 0.1), (1.0, 2.1, 0.2)
  AS t(label, x1, x2)
  """)

assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
features = ML.transform(assembler, training)
1. A model is not a value
In PySpark a fitted model is an object in your process. On Connect it holds a reference to a
server-side one, and a refcount frees it in __del__ when the last name goes out of scope. The
lifetime is invisible and you never think about it.
Here it is visible on purpose. ML.fit/2 hands back a %Latu.ML.Model{}, a reference into a
per-session cache: inert data on the BEAM, something real on the server. It stays real until you
say otherwise, and the BEAM has no finalizers, so there is nothing to hook.
So the model has to be released, and the shape for that is a bracket:
{:ok, bracketed} =
  ML.with_model(Classification.logistic_regression(max_iter: 5), features, fn model ->
    ML.attribute(model, :intercept)
  end)

true = is_float(bracketed)
with_model/3 deletes in an after, so a raise in the body still releases. When the handle has
to outlive the expression, fit/2 and delete/1 are the pair. delete/1 on a PipelineModel or
a search result empties the whole tree, because those own the models inside them:
{:ok, model} = ML.fit(Classification.logistic_regression(max_iter: 10), features)
{:ok, coefficients} = ML.attribute(model, :coefficients)

{2} = Nx.shape(coefficients)
2. An attribute is an action, and the server has an allowlist
model.coefficients is a property in PySpark that raises on failure. It is a round trip either
way. Here it is spelled as one:
{:ok, intercept} = ML.attribute(model, :intercept)
true = is_float(intercept)
The {:ok, _} is Latu's convention for anything that reaches the server, and there is a !
twin. The server decides what you may ask for. MLUtils holds an
allowlist per class, and anything outside it is CONNECT_ML.ATTRIBUTE_NOT_ALLOWED. The set is
not "whatever PySpark exposes":
allowed = ML.attributes(Classification.LogisticRegressionModel)

true = :coefficients in Enum.map(allowed, & &1.name)
true = length(allowed) > 5
Reach for the generated accessor first. There is one function per allowlisted attribute, on a
module per model class, carrying the class, the wire name and Spark's own docs. So
h LogisticRegressionModel.coefficients tells you what Spark says. ML.attribute/2 underneath
takes the wire name, which is why
:coefficients works and :area_under_roc would not.
3. A Vector column does not come back as a vector
This is the one that surprises. df.collect() in PySpark hands you DenseVector objects,
because PySpark has a Python class for them. Latu has no such thing, and more to the point Spark
does not describe the column well enough to build one: it says "UDT" and declines to say what it
serialises as.
scored = ML.transform(model, features)

{:error, refused} = Latu.collect(scored)
true = refused.message =~ "UDT that does not say its SQL type"
Two ways through, and they answer different questions. Latu.to_nx/2 reads the Arrow bytes,
where the type is stated, and gives you one {rows, width} tensor:
{:ok, %{"features" => x}} = Latu.to_nx(features, columns: ["features"])

{4, 2} = Nx.shape(x)
Functions.vector_to_array/2 is pyspark.ml.functions.vector_to_array, and converts on the
server so the column arrives as an ordinary array<double> any reader takes:
{:ok, rows} =
  scored
  |> Latu.select([:prediction, v: Functions.vector_to_array(:features)])
  |> Latu.collect()

4 = length(rows)
[_, _] = hd(rows).v
select or drop the Vector columns is the third way, and often the right one. A prediction
column is a double and was never the problem.
4. A summary is a second object, and the cache drops it
model.summary is a property in PySpark. Here it is a lazy handle to another server-side object,
reached by asking the model. Spark has no separate cache key for one:
summary = ML.summary(model)
{:ok, area} = BinaryLogisticRegressionSummary.area_under_roc(summary)

true = is_float(area) and area >= 0.0 and area <= 1.0
The part worth knowing: a model is offloaded under memory pressure, but a summary is
dropped. A model's save format does not carry one, so the model that comes back from disk has
none. The fetch then throws CONNECT_ML.MODEL_SUMMARY_LOST, and this package does what PySpark
does: rebuilds the summary from the training frame and asks again, once.
Except where there is no frame. A model from load/3 never saw the data, so nothing can be
rebuilt and the server's refusal stands. That is the one case the recovery must not fire on.
:ok = ML.delete(model)
5. Pipelines and tuning are client code on both sides
Pipeline, CrossValidator and TrainValidationSplit have no Fit on the wire. PySpark loops
over the stages itself, cuts folds with rand(seed) and range filters, and writes the layout by
hand. So does this. The two are the same shape:
%Latu.ML.Pipeline{stages: [_assembler, _lr]} =
  ML.pipeline([assembler, Classification.logistic_regression(max_iter: 5)])

grid = ML.param_grid(Classification.logistic_regression(), reg_param: [0.0, 0.1])
2 = length(grid)
Because both sides are client code, the wire is not what has to match; the format is. A grid
entry here carries the uid of the operator it sets, since the thing searched is usually a pipeline
and a param belongs to one stage of it. dev/README.md has the interop dance.
Discovery: the registry, not the docs
PySpark's answer to "what params does this take" is its documentation. Here it is in the package,
generated from PySpark's own classes and the server's own Scala, and queryable:
true = length(ML.operators()) > 100
[_ | _] = ML.operators(kind: :evaluator)
[_ | _] = ML.params(:logistic_regression)
Things deliberately not here
Anything closure-shaped, because there is no way to ship an Elixir function to a Python worker:
predict_batch_udf, and xgboost.spark, whose training is Python code even on Connect. The
RDD-era spark.mllib. Building a model from parameters you hold: a model exists only by a fit or
a read, and there is no wire path for the other direction. OneVsRest, which shares nothing with
the validators but the word meta-algorithm. And the deprecated torch-based pyspark.ml.connect
package from 3.4 and 3.5.
Summarizer is Latu.ML.Stat.summary/3 and ten shortcuts, Latu.ML.Stat.mean/2 among them.
Its metrics come back as Vectors, so Latu.ML.Functions.vector_to_array/2 is the way to read
one.
Where to go next
With Nx and Scholar is the other direction: getting numbers back onto
the BEAM, and where that stops working. docs/deviations.md is the spelling
table and the reasons.
Latu.disconnect(session, release: true)
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    With Nx and Scholar

latu_ml trains on the cluster. This guide is about the other direction: getting numbers back
onto the BEAM, where Nx, Scholar and defn live.
Three things can cross, and they are not equally easy. Features come back as tensors.
Fitted parameters come back as tensors, and for some model families that is the whole model.
The model itself does not cross at all. Knowing which family you are in is most of what this
page is for.
Every fence below runs against a live server as part of the test suite.
Setting up
alias Latu.ML
alias Latu.ML.{Feature, Functions, Regression}

session = Latu.connect!("sc://localhost:15003")

training =
  Latu.sql!(session, """
  SELECT CAST(y AS DOUBLE) AS label, CAST(x1 AS DOUBLE) AS x1, CAST(x2 AS DOUBLE) AS x2
  FROM VALUES
    (7.0, 1.0, 1.0), (12.0, 2.0, 2.0), (17.0, 3.0, 3.0),
    (10.0, 1.0, 2.0), (14.0, 2.0, 3.0), (9.0, 3.0, 0.5)
  AS t(y, x1, x2)
  """)

assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
features = ML.transform(assembler, training)
Features out
A features column is a Vector. That is the one thing in Spark that Latu.collect/2 will not
give you:
{:error, refused} = Latu.collect(features)
true = refused.message =~ "UDT that does not say its SQL type"
Spark describes the column as a UDT and declines to say what it serialises as. The decoder has
nothing to check it against, so it refuses rather than guess. docs/deviations.md has the whole
of it.
Latu.to_nx/2 reads the Arrow bytes directly, where the type is stated, and hands back one
{rows, width} tensor:
{:ok, %{"features" => rows}} = Latu.to_nx(features, columns: ["features"])

{6, 2} = Nx.shape(rows)
{:f, 64} = Nx.type(rows)
[1.0, 1.0, 2.0, 2.0] = rows |> Nx.slice([0, 0], [2, 2]) |> Nx.to_flat_list()
For a single batch this costs no copy: the Arrow buffer is the tensor's binary.
When you want a DataFrame rather than a tensor, go through Spark instead.
Functions.vector_to_array/2 turns the Vector into an ordinary array<double> server-side, and
Explorer reads that as a list column:
arrays = Latu.select(features, [:label, x: Functions.vector_to_array(:features)])

{:ok, frame} = Latu.to_explorer(arrays)
6 = Explorer.DataFrame.n_rows(frame)
vector_to_array is the right answer for Explorer and the wrong one for Nx.
Parameters out
For the model families where the parameters are the model, the fit happens on the cluster and
the scoring happens here. A linear model is the clearest case: a dot product and an intercept.
{:ok, model} = ML.fit(Regression.linear_regression(max_iter: 20), features)

{:ok, coefficients} = ML.attribute(model, :coefficients)
{:ok, intercept} = ML.attribute(model, :intercept)

{2} = Nx.shape(coefficients)
{:f, 64} = Nx.type(coefficients)
true = is_float(intercept)
The one thing to get right
Nx.tensor(2.0) is f32. A bare Elixir float entering defn becomes an f32 tensor, and an
f32 intercept costs about 1e-7 of precision. Enough that your predictions and Spark's quietly
disagree in the eighth decimal. Latu.ML.Linalg builds the coefficients as f64, so the vector is
already right and only the scalar bites:
intercept = Nx.tensor(intercept, type: :f64)
{:f, 64} = Nx.type(intercept)
Scoring
defmodule Linear do
  import Nx.Defn

  defn predict(features, coefficients, intercept) do
    Nx.dot(features, coefficients) + intercept
  end
end
Read the features and Spark's own predictions in one call, so nothing depends on two queries
agreeing about row order. to_nx/2 hands back a tensor per column, of whatever shape each column
happens to have:
scored = ML.transform(model, features)

{:ok, %{"features" => x, "prediction" => theirs}} =
  Latu.to_nx(scored, columns: ["features", "prediction"])

{6, 2} = Nx.shape(x)
{6} = Nx.shape(theirs)
Then score, and compare. Both sides used the same coefficients, so a mismatch here is arithmetic
and nothing else. Worth asserting rather than eyeballing:
ours = Linear.predict(x, coefficients, intercept)

1 = Nx.to_number(Nx.all_close(ours, theirs, atol: 1.0e-10, rtol: 0.0))
The tensors are ordinary BEAM terms, so they outlive the handle they came from. Delete the model
and the scoring still works. That is the point of this seam:
:ok = ML.delete(model)
{:error, gone} = ML.attribute(model, :coefficients)
"CONNECT_ML.CACHE_INVALID" = gone.error_class

unseen = Nx.tensor([[1.0, 1.0], [2.0, 2.0]], type: :f64)
{2} = unseen |> Linear.predict(coefficients, intercept) |> Nx.shape()
The same shape works for k-means centres, scaler means and variances, PCA components, and a
naive Bayes model's theta and pi. Anywhere the fitted state is a handful of tensors, you can
train on a cluster and predict in a GenServer.
Where this stops working
It stops at models that are a structure rather than a set of parameters. Trees above all.
What the server's allowlist gives a fitted tree is its shape: depth, num_nodes,
feature_importances, and to_debug_string. No node table, and no thresholds as data. The
splits cross only inside to_debug_string, which is a text dump with no compatibility promise.
Scholar does not close the gap from its side either. It has no decision tree, random forest or
gradient-boosted tree at all. They do not express as defn, and Scholar's own README points at
EXGBoost instead.
So there are three honest answers for a tree, and none of them is "port the model":
	Score on the cluster with ML.transform/2. Not a workaround. Spark already holds the
structure, and for a tree that structure is the model.
	ML.save/3 and read the artefact. Spark's on-disk format carries the node table as
Parquet, which Explorer reads. A real route, and a project rather than an afternoon.
	Train an XGBoost4J booster and load the saved booster with EXGBoost.

Scholar, and when to reach for it instead
Scholar and latu_ml share their verbs, fit and transform, and disagree about what a model
is. Scholar's is a struct of tensors you can inspect, ship and pattern-match. This package's is
a reference into a server-side cache that offloads under memory pressure and is gone when the
session ends.
Choose Scholar when the training set fits one node. Choose this when it does not, or when the
features already live in a lakehouse and moving them would cost more than the fit. Trained here
and predicting there, the seam above is the road.
What to_nx/2 will not read
A tensor has one type and one shape. Anything without both is refused by name rather than guessed
at: nulls, strings, booleans, lists whose rows differ in length, and sparse Vectors. Arrow packs
booleans as a bitmap, not one byte per value.
strings = Latu.sql!(session, "SELECT 'a' AS s")
{:error, why} = Latu.to_nx(strings)
true = why.message =~ "column s is a string column"
A sparse Vector is the one worth planning around. Densify it on the server before you read it:
there is no one width to reshape to.
Latu.disconnect(session, release: true)
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    Cheatsheet

Every hand-written verb in the package on one page. + ! marks one with a raising twin of
the same arity; an arity list like /2,3 means a trailing keyword list or an optional argument.
The generated surface is not here and never will be: 68 constructors and 623 accessors are
a reference, not a cheatsheet, and the registry is already that page —
Latu.ML.operators/1, Latu.ML.params/1 and Latu.ML.attributes/1 answer it without a server,
and h on any of them prints Spark's own prose.
test/latu/cheatsheet_test.exs fails if a verb below stops existing or a new one is not here.
The verbs
Called qualified, the way Latu is.
Fitting and applying
		
	Latu.ML.fit/2	Fit an estimator, a pipeline or a search. An action. + !
	Latu.ML.transform/2	Apply a transformer or a fitted model. Lazy — a Latu.DataFrame.
	Latu.ML.evaluate/2	Score a frame with an evaluator, answering with one number. + !
	Latu.ML.with_model/3	Fit, use, delete in an after. The bracket. + !
	Latu.ML.pipeline/1	Build a pipeline from a list of stages.

Reading a model
		
	Latu.ML.attribute/2,3	One allowlisted attribute as a value. An action. + !
	Latu.ML.attribute_frame/2,3	One that answers with a DataFrame. Lazy.
	Latu.ML.summary/1	The training summary object. Lazy; raises for a class that has none.
	Latu.ML.attributes/1	What a model, summary or class may be asked for.

Prefer the generated accessor — Latu.ML.Regression.LinearRegressionModel.coefficients/1 — which
carries the class, the wire name and Spark's docs, and checks the class before the round trip.
The cache
		
	Latu.ML.delete/1	Release one model, or a mixed list of them, in one Delete. + !
	Latu.ML.model_size/1	What one entry costs, in bytes. + !
	Latu.ML.cache_info/1	Every entry this session holds. + !
	Latu.ML.clean_cache/1	Empty it, answering with how many it freed. + !

Persistence
		
	Latu.ML.save/2,3	Write to a path on the server, in Spark's own format. + !
	Latu.ML.load/3,4	Read one back. Names the class rather than discovering it. + !

Tuning
		
	Latu.ML.param_grid/1,2	A grid as data; each entry carries the uid it sets.
	Latu.ML.cross_validator/1	K-fold search. Needs :estimator, :param_maps, :evaluator.
	Latu.ML.train_validation_split/1	The same with one split.
	Latu.ML.best_index/1	Which param map won.
	Latu.ML.larger_better?/1	Whether an evaluator's metric is an argmax. Pure.

The registry
		
	Latu.ML.operators/0,1	Every operator; filter on kind:, group:, status:.
	Latu.ML.operator/1	One by name; a miss lists the near spellings. + !
	Latu.ML.params/1	An operator's param table, with types and defaults.
	Latu.ML.helpers/0	Every ConnectHelper method the server exposes.

Errors
		
	Latu.ML.error_kind/1	A CONNECT_ML error class as an atom, or nil.
	Latu.ML.hint/1	That kind as a sentence naming the fix.

The helper object
Neither fitted nor applied: one method on the server's own helper, with every argument sent
positionally.
		
	Latu.ML.Stat.chi_square_test/3,4	Pearson's independence test. Lazy.
	Latu.ML.Stat.correlation/2,3	A correlation matrix over a Vector column. Lazy.
	Latu.ML.Stat.kolmogorov_smirnov_test/4	One-sample two-sided KS test. Lazy.
	Latu.ML.assign_clusters/2	PowerIterationClustering's only verb. Lazy.
	Latu.ML.find_frequent_sequential_patterns/2	PrefixSpan's only verb. Lazy.
	Latu.ML.Feature.load_default_stop_words/2	Spark's stop-word list for a language. + !
	Latu.ML.Feature.default_locale/1	The server's default locale, StringIndexer's. + !
	Latu.ML.helper/2,3	The generic call underneath all of them. + !
	Latu.ML.helper_frame/2	The same where the answer is a frame.

Summarizer
Aggregate statistics over a Vector column, as expressions for Latu.agg/2. Every metric but
count is a Vector; vector_to_array reads it.
		
	Latu.ML.Stat.summary/2,3	Several metrics as one struct, under Spark's field names. weight:.
	Latu.ML.Stat.mean/1,2	One metric, the field read out. Same weight:.
	Latu.ML.Stat.sum/1,2	
	Latu.ML.Stat.variance/1,2	
	Latu.ML.Stat.std/1,2	
	Latu.ML.Stat.count/1,2	The one metric that is a number, not a Vector.
	Latu.ML.Stat.num_nonzeros/1,2	numNonzeros on the wire.
	Latu.ML.Stat.max/1,2	
	Latu.ML.Stat.min/1,2	
	Latu.ML.Stat.norm_l2/1,2	normL2.
	Latu.ML.Stat.norm_l1/1,2	normL1.

Columns and tensors
		
	Latu.ML.Functions.vector_to_array/1,2	A Vector column as array<double>, server-side.
	Latu.ML.Functions.array_to_vector/1	The other way.
	Latu.ML.Functions.dtypes/0	The two dtypes vector_to_array takes.
	Latu.ML.SparseVector.to_dense/1	A sparse vector as an Nx.Tensor, when you say so.
	Latu.ML.Linalg.from_udt/1	A UDT literal as a tensor or a sparse vector. + !
	Latu.ML.Linalg.to_literal/1	A tensor or sparse vector as a UDT literal.

The shapes
What a verb returns
	Shape	Looks like	Reaches the server
	Builder	a struct — Latu.ML.Estimator, Latu.ML.Pipeline	no
	Relation builder	a Latu.DataFrame	no
	Action	{:ok, term} / {:error, %Latu.Error{}}	yes

What a fetch answers with
	returns	Verb	Value
	:value	Latu.ML.attribute/2	a number, string, list, tensor or Latu.ML.SparseVector
	:frame	Latu.ML.attribute_frame/2	a lazy Latu.DataFrame
	:summary	Latu.ML.summary/1	another cached object
	:operators	Latu.ML.attribute/2	models — one cache entry each

Operators
The seven groups
	Module	What is in it
	Latu.ML.Classification	8 estimators, 8 model classes
	Latu.ML.Regression	8 estimators, 8 model classes
	Latu.ML.Clustering	4 estimators, 6 model classes, PowerIterationClustering
	Latu.ML.Feature	20 estimators, 19 model classes, 18 transformers
	Latu.ML.Evaluation	6 evaluators
	Latu.ML.FPM	FPGrowth and its model, PrefixSpan
	Latu.ML.Recommendation	ALS and its model

Status, on every constructor's doc
		
	:probed	A live server ran it, and every allowlisted attribute answered.
	:built	Generated from PySpark's param table, not yet exercised.
	:missing	PySpark names it; the server does not load it.

Gotchas
A Vector column will not collect
Latu.collect/2 refuses it — Spark says "UDT" and declines to say what it serialises as. Use
Latu.to_nx/2 for a tensor, Latu.ML.Functions.vector_to_array/2 for a frame, or select it
away.
Nothing releases a model for you
The BEAM has no finalizer. Latu.ML.with_model/3, or Latu.ML.fit/2 and Latu.ML.delete/1.
Latu.ML.load/4 and a trees accessor spend cache too.
Match error_class, not the message
CONNECT_ML.CACHE_INVALID's text describes the wrong object and blames the wrong cause.
Latu.ML.error_kind/1 is the atom.
A search needs a seed
Folds are cut with rand(seed). Without seed: the draw differs between runs and the search
is not repeatable.
A loaded model has no summary
It never saw the data, so there is nothing to rebuild one from. Latu.ML.hint/1 names both
ways of arriving there.
Defaults are documented, never sent
A param you did not set and a param sent with its default are different requests. Kind is
refused here; range is Spark's to refuse.
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    Using Latu ML

latu_ml is Spark MLlib over Spark Connect: the algorithms run on the cluster and the Elixir
side holds plans and handles. This file is the short set of rules that are not guessable from
the function names. It follows the usage_rules convention, so a consuming project can sync it
into an agent's context.
Latu's own usage-rules.md applies here in full:
coercion, the ! twins, errors, session config. What follows is the delta. Every deliberate
departure from pyspark.ml is in docs/deviations.md, with why.
The three shapes
Latu has two; this has three, and the third is the one that surprises.
A builder takes a struct and returns a struct. Pure, no IO. Latu.ML.pipeline/1,
Latu.ML.param_grid/2, Latu.ML.cross_validator/1, and every generated constructor:
Latu.ML.Classification.logistic_regression/1 and its sixty-seven siblings.
An action runs something and returns {:ok, value} | {:error, %Latu.Error{}}, with a !
twin. Latu.ML.fit/2, Latu.ML.evaluate/2, Latu.ML.attribute/2, Latu.ML.save/3,
Latu.ML.load/4, Latu.ML.delete/1, Latu.ML.model_size/1, Latu.ML.cache_info/1,
Latu.ML.clean_cache/1.
A relation builder returns a Latu.DataFrame and reaches no server. Latu.ML.transform/2
is one. Applying a transformer or a fitted model builds a plan, nothing more, and
Latu.schema/1 answers on it without executing. So is Latu.ML.attribute_frame/2, and every
generated accessor for a DataFrame-valued attribute. So are Latu.ML.Stat's three tests and
Latu.ML.assign_clusters/2.
features = Latu.ML.transform(assembler, training)   # nothing has run
{:ok, model} = Latu.ML.fit(lr, features)            # one round trip
scored = Latu.ML.transform(model, features)         # still nothing
A model is a server-side resource, and it is yours to release
Latu.ML.fit/2 hands back a Latu.ML.Model: a reference into a per-session cache, not a value.
The BEAM has no finalizer, so nothing here can free it for you.
# the bracket — deletes in an `after`, so a raise in the body still releases
{:ok, auc} =
  Latu.ML.with_model(lr, training, fn model ->
    Latu.ML.evaluate(evaluator, Latu.ML.transform(model, test))
  end)

# the pair, for when the handle outlives the expression
{:ok, model} = Latu.ML.fit(lr, training)
:ok = Latu.ML.delete(model)
Latu.ML.delete/1 takes a list, and a mixed one. A Latu.ML.PipelineModel or a search result
owns the models inside it, so deleting one empties the tree in a single Delete.
Two things also spend cache, and are easy to miss: Latu.ML.load/4 on a model registers a
fresh entry, exactly as a fit does; and a trees accessor answers with one cache entry per
tree. Latu.ML.cache_info/1 is how you find out what you are holding.
What you do not have to guard against is eviction. A model is offloaded to disk under
memory pressure and comes back transparently; over budget it is the fit that is refused
rather than something already held being dropped.
Params: snake_case, only what you set, kind not range
A constructor takes a keyword list in Elixir's spelling: max_iter: is maxIter on the wire.
Only the params you set are sent; the server fills in every default. A documented default is
never sent, because a param you did not set and a param sent with its default value are
different requests.
Client-side validation refuses the kind and never the range. reg_param: :bad is this
package's error; reg_param: -1.0 is Spark's own ParamValidators' error. A column is an atom,
as everywhere in Latu.
Latu.ML.params/1 prints the table for an operator, with each param's type and default.
Attributes: the server has an allowlist, and there are two verbs
MLUtils on the server holds a list of the methods a fetch may invoke on each model and summary
class; anything else is CONNECT_ML.ATTRIBUTE_NOT_ALLOWED. The set is not "whatever PySpark
exposes". Latu.ML.attributes/1 is what it actually is.
Reach for the generated accessor first. There is one function per allowlisted attribute, on
a module per class, carrying the class, the wire name and Spark's own docs:
Latu.ML.Regression.LinearRegressionModel.coefficients/1. It checks the class before the round
trip; the generic verbs underneath do not.
Which generic verb depends on how the attribute answers, and they refuse each other's names:
	Latu.ML.attribute/2 for a value: {:ok, term}, an action. A Vector or Matrix comes
back as an Nx.Tensor, or a Latu.ML.SparseVector where densifying would be this
package's decision rather than yours. A Matrix is always row-major.
	Latu.ML.attribute_frame/2 for a DataFrame-valued one: a lazy Latu.DataFrame.

Either verb takes either spelling: the snake_case name Latu.ML.attributes/1 advertises, or the
camelCase one the allowlist holds.
Summaries
Ten of the 43 model classes record a training summary. Latu.ML.summary/1 is a lazy builder.
Spark reaches a summary through the model that owns it, so the reference is composed locally and
nothing is sent until you ask it for something. It raises for a class that has none, naming the
ten that do.
The cache drops a summary rather than offloading it, so a fetch can answer
CONNECT_ML.MODEL_SUMMARY_LOST through no fault of yours. Latu.ML.attribute/2 recovers from
that on its own, from the frame the model was fitted on. Except for a loaded model, which
never saw the data: there the server's refusal reaches you, and Latu.ML.hint/1 says why.
A Vector column cannot be collected
On Spark 4.2.0 the server describes features, rawPrediction and probability as UDTs with
no SQL type, so Latu's dtype guard refuses them rather than guessing a layout. This is how
Connect describes the type, not something a fit does. A column you build yourself with
Latu.ML.Functions.array_to_vector/1 is refused the same way.
Three routes through, and the destination picks one:
	Latu.to_nx/2 reads the Arrow bytes, where the type is stated, and gives one
{rows, width} f64 tensor. Use it when the destination is a tensor.
	Latu.ML.Functions.vector_to_array/2 converts server-side, so the column arrives as an
ordinary array<double> any reader takes. Use it when the destination is an
Explorer.DataFrame.
	select or drop the column, which is often the answer. A prediction column is a
double and was never the problem.

Pipelines and tuning are client code
Spark exposes no Fit for Pipeline, CrossValidator or TrainValidationSplit, so both
PySpark and this package loop over the stages themselves. Which means the wire is not what has
to match; the on-disk format is.
Two consequences before you build one. A Latu.ML.param_grid/2 entry carries the
uid of the operator it sets, because the thing searched is usually a pipeline and a param
belongs to one stage of it. A grid whose params reach nothing is refused before the first fit.
And a search is only repeatable with a seed:. Folds are cut with rand(seed) and range
filters, and without one the draw differs between runs.
Latu.ML.larger_better?/1 turns a metric into an argmax or an argmin. It is pure: the
server's allowlist has no isLargerBetter, so the registry carries PySpark's own client-side
overrides.
Persistence: the path is the server's
Latu.ML.save/3 writes where the session is, so a bare path is the driver's disk. Anything
a second machine has to read wants a URL the cluster's filesystem understands.
Latu.ML.load/4 names what is at the path rather than discovering it. A Read has to say
which class to load before the server will look. Three spellings: an operator name from the
registry, a generated model module, or {class, kind} for a class this package does not know.
A bare model's directory is written entirely by the server, so any Spark client reads it. A
pipeline's wrapper is written by the client in PySpark's layout, which Scala's reader
refuses. It refuses PySpark's own too, for the same one key.
Errors
A %Latu.Error{} carries Spark's own error_class. Match on it, never on the message:
CONNECT_ML.CACHE_INVALID's text calls the missing object a "Summary object" and blames a
15-minute idle eviction, which is wrong for a model you deleted a moment ago.
Latu.ML.error_kind/1 maps the five CONNECT_ML classes to atoms, and Latu.ML.hint/1 turns
one into a sentence naming the fix.
The registry is the reference
Everything the package knows about operators, params and attributes is data, queryable without a
server:
Latu.ML.operators(kind: :estimator, group: :classification, status: :probed)
Latu.ML.operator(:logistic_regression)
Latu.ML.params(:logistic_regression)
Latu.ML.attributes(Latu.ML.Classification.LogisticRegressionModel)
status: is :probed for an operator a live server has run, with every allowlisted attribute
answered. :built is one generated from PySpark's param table and not yet exercised. :missing
is one PySpark names and the server does not load. Every constructor's @doc opens with its
status, so h tells you what is verified rather than what is claimed.
An unknown filter key raises rather than matching nothing. A model has no constructor to look
up, because a model exists only by a fit or a read.
Things this deliberately does not do
	No predict/2 on tensors. MLlib is DataFrame in, DataFrame out, with a features
Vector column. Latu.ML.transform/2 is the scoring path. The per-row predict attribute
costs a round trip per row, so it is not one.
	No building a model from parameters you hold. There is no wire path: a model exists only
by Latu.ML.fit/2 or Latu.ML.load/4. Nothing goes the other way, including from Scholar.
	No closures on the cluster. predict_batch_udf and xgboost.spark ship Python to
Python workers; there is no equivalent for the BEAM.
	No parallel grid search yet. PySpark runs the grid on a thread pool. Whether several
processes can drive one session's channel at once is unmeasured here, so the option is not
offered.
	No process, and no supervision tree entry, exactly as Latu promises. The one thing that
outlives a call is the server-side cache entry, which is why Latu.ML.delete/1 exists.
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    Deviations from PySpark

Every place latu_ml's public API departs from pyspark.ml, and why. The wire is identical —
that is what test/latu/ml/wire_test.exs is for — so everything here is a surface choice.
Latu's own docs/deviations.md covers the DataFrame API this builds on.
	PySpark	Latu ML	Why
	LogisticRegression(maxIter=10)	logistic_regression(max_iter: 10)	Elixir spelling, Spark's meaning. The wire name is the registry's job, not the caller's.
	featuresCol="features"	features_col: :features	A column is an atom, as everywhere in Latu. Strings work too.
	model.coefficients raises on failure	attribute(model, :coefficients) returns {:ok, _} or {:error, %Latu.Error{}}	Latu's action convention, with a ! twin. A fetch is a round trip and can fail for reasons the caller did not cause.
	model.areaUnderROC is the only spelling	attribute(summary, :area_under_roc) or "areaUnderROC"	The server's allowlist is camelCase and Latu.ML.attributes/1 lists snake_case, so accepting only one would make the table a list of things you cannot ask for. A name already on the allowlist is taken as written; a name in neither spelling goes to the server unchanged, which is what keeps a class the registry does not know reachable.
	A model is freed by RemoteModelRef.__del__	with_model/3, or fit/2 and delete/1	BEAM terms have no finalizer, and faking one needs a process or a NIF resource. Latu's rule (M13.5) is to hand the resource out and let the caller say when it ends.
	DenseVector → numpy.ndarray	Nx.Tensor	The ecosystem's currency.
	SparseVector → SparseVector	%Latu.ML.SparseVector{}, never densified	Nx has no sparse tensor, and a vector that is sparse is usually sparse on purpose. to_dense/1 is the caller's decision.
	DenseMatrix keeps isTransposed	always row-major	A storage flag is not a shape. Column-major values are reshaped and transposed on the way in.
	deserialize_param raises on an unknown UDT	{:error, _} naming the class	A refusal names the fix.
	model.summary is a property that raises if there is none	Latu.ML.summary/1, which raises for a class that has no summary and names the ten that do	Ten of the 43 model classes record one. A function that only works for a quarter of its callers should say which quarter.
	An empty Matrix is a 0x0 numpy array	nil	Nx has no empty tensor: a dimension must be a positive integer. NaiveBayesModel.sigma is a 0x0 Matrix on a multinomial model — sigma belongs to the gaussian one — so the answer is "there is nothing here", not a shape nothing can hold.
	Params are validated by TypeConverters and ParamValidators client-side	kind refused client-side, range refused by the server	Spark's own validator has the better message, and duplicating it is a second source of truth.
	model.uid comes from the model	copied from the estimator	Not a choice: a Fit answers with an obj_ref and nothing else — no uid, no params, no warning. PySpark's _resetUid does the same thing for the same reason.
	model.write().overwrite().option("k", "v").save(path)	Latu.ML.save(model, path, overwrite: true, options: %{"k" => "v"})	A builder chain is a Python idiom for what a keyword list already says. One action, one call, and the same three fields on the wire.
	An option key is lowercased by MLWriter.option	passed through as given	Spark says an option name is case-insensitive, so lowercasing is PySpark being helpful about something the server does not mind. This package does not rewrite what the caller wrote.
	LogisticRegressionModel.load(path)	Latu.ML.load(session, :logistic_regression_model, path)	A Read names a class either way — PySpark's is the class object it is called on. A registry name, a generated model module and {class, kind} all spell it here, and the session has nowhere else to come from.
	evaluator.evaluate(dataset, params)	Latu.ML.evaluate(evaluator, frame)	An evaluator is inert data, so a second evaluator with the other metric is a value rather than a call-site override — and a param map that only applies to one call is a second place for a param to live.
	ChiSquareTest.test, Correlation.corr, KolmogorovSmirnovTest.test	Latu.ML.Stat.chi_square_test/4, correlation/3, kolmogorov_smirnov_test/4	Three classes with two tests between them do not flatten into one module. The helper method's own name is the tie-breaker, and it reads better than the class would.
	KolmogorovSmirnovTest.test(df, col, "norm", 0.0, 1.0)	kolmogorov_smirnov_test(df, col, "norm", [0.0, 1.0])	A trailing list reads better in Elixir than a trailing splat, and the wire carries an array either way.
	StringIndexerModel.from_labels(labels, inputCol=...)	Latu.ML.Feature.StringIndexerModel.from_labels(session, labels, input_col: ...)	Same placement, same params set on the model afterwards. The session is positional because nothing else carries one, as in Latu.ML.load/3.
	StopWordsRemover.loadDefaultStopWords(language)	Latu.ML.Feature.load_default_stop_words(session, language)	StopWordsRemover is a transformer, so it has no accessor module to put this on; the group module is the closest home.
	pic.assignClusters(df)	Latu.ML.assign_clusters(pic, frame)	Subject first, like every other verb here. PowerIterationClustering is %Latu.ML.Helper{} — an operator with params, no fit, and no uid, because a helper call sends no MlOperator for one to ride on.
	Bucketizer(splitsArray=[[-inf, 0.0, inf]])	finite bounds only	Not a choice: the BEAM has no float infinity, so no Elixir client can send those. Splits only have to increase.
	Pipeline(stages=[...]), model.stages	Latu.ML.pipeline([...]), Latu.ML.fit/2	Same shape, subject first. Neither client has a wire form for a pipeline — MlCommand.Fit takes an MlOperator and Spark exposes none for Pipeline — so both loop over the stages themselves.
	PipelineModel is freed stage by stage	Latu.ML.delete/1 takes the whole model	A pipeline model owns the models inside it, nested pipelines included, and one Delete carries every ref. The stages that hold nothing on the server are skipped rather than refused.
	ParamGridBuilder().addGrid(lr.regParam, [...]).build()	ML.param_grid(lr, reg_param: [...])	A builder chain is a Python idiom for what a keyword list already says. Same product, same order — the last param varies fastest, as itertools.product does it.
	np.std over the fold metrics, which overflows to inf once a squared deviation does	computed over the metrics divided by a power of two, finite wherever the answer is	Dividing by a power of two at or below the largest magnitude is exact and puts every metric in (-2, 2), where no sum, deviation or square can overflow; std_metrics for metrics around 1.0e160 is 5.0e159 here and inf there, and identical metrics have exactly no deviation where np.std leaves an ulp. avg_metrics is taken the same way, and is bit for bit the plain sum over the count for ordinary metrics.
	CrossValidator(parallelism=4)	serial, no option yet	PySpark runs the grid on a thread pool. Whether several processes can drive one session's channel at once is unmeasured here, so the option is not offered rather than offered untested. docs/decisions.md.
	A sub-model lives until the JVM collects it	deleted as its metric is read	The BEAM has no finalizer. collect_sub_models: true keeps them, and then delete/1 on the returned model releases them with the winner.
	A NaN fold metric averages into avgMetrics, and np.argmax names that candidate the winner	a non-finite fold metric is {:error, %Latu.Error{}} from Latu.ML.fit/2	A search that cannot order its candidates has no winner to name. R² on a constant target is the ordinary way to get one; the error names the metric and points at Latu.ML.evaluate/2 for scoring a candidate alone. Collected sub-models are released.
	evaluator.isLargerBetter()	ML.larger_better?(evaluator)	Pure here: the method is not on the server's allowlist, so PySpark overrides it client-side too and the registry extracts those overrides.
	A validator checks its grid applies when it is saved	checked before the first fit	PySpark's check is in _ValidatorSharedReadWrite.validateParams, so a search over the wrong estimator completes, ties everywhere, and names a winner. A search you never save never finds out.
	CrossValidatorModel.load(path) loads every persisted sub-model	load/4 loads the winner; sub_models: true asks for the rest	Thirty Read commands and thirty cache entries on a load whose caller may only have wanted best_model, and no finalizer behind them here. The directory is unchanged, so a second call gets them.
	write().option("persistSubModels", "true")	save(model, path, sub_models: true)	PySpark reads it from the writer's lowercased option map. Latu's options: means the options Spark's writer reads, and this package does not lowercase what a caller wrote — one keyword, one meaning.
	Summarizer.metrics("mean", "count").summary(col, weightCol)	Latu.ML.Stat.summary(col, [:mean, :count], weight: w)	A builder chain is a Python idiom for what a list and a keyword already say. Metric names are atoms in Elixir spelling (:num_nonzeros, :norm_l2); the struct's fields keep Spark's, because the server names them.
	Summarizer.mean(col) aliases the column mean(features)	Latu.ML.Stat.mean(col), named where it is projected	Latu names an expression in agg's keyword list, never on the expression. The wire below the alias is identical.
	vector_to_array(col, "float16") reaches the server	refused here, naming both dtypes	Spark answers INVALID_PARAMETER_VALUE.DTYPE, which is a good error a round trip too late. The set is closed and two elements long, so it is checked where the typo is. Arity is still Spark's to refuse.
	Saved metadata has six keys	a seventh, latuMl	Says which client wrote the directory. Both readers extract named keys and ignore the rest, so it costs nothing; nothing branches on it.

Not a deviation, but surprising
A Vector column cannot be collected. On Spark 4.2.0 the server describes features,
rawPrediction and probability as UDTs with no sql_type, so Latu's dtype guard refuses them
rather than guessing a layout. So is a Vector column you build yourself with
Latu.ML.Functions.array_to_vector/1: this is how Connect describes the type, not something a
fit does to a column.
Three routes through, and the destination picks one:
	Latu.to_nx/2 (Latu 0.3.0) reads the Arrow bytes, where the type is stated, and gives
one {rows, width} f64 tensor. Use it when the destination is a tensor: measured at 100 MB
of payload it costs about a twelfth of the BEAM memory of any row-by-row rebuild, and about
half the wall time (dev/probe_nx_copies.exs in Latu).
	Latu.ML.Functions.vector_to_array/2 converts server-side, so the column arrives as an
ordinary array<double> any reader takes. It is PySpark's own answer and the right one when
the destination is an Explorer.DataFrame — the decode to a frame is cheap; it is only
carrying on to a tensor row by row that is not.
	select or drop the column, which is often the answer — a prediction column is a
double and was never the problem. Latu.to_arrow/2 bypasses the guard too, if you want the
bytes.

test/integration/vertical_slice_test.exs pins the refusal, so the day Spark populates
sql_type this stops being true and the suite says so.
A helper call sends every argument, every time. MlParams carries only what the caller
set and the server fills the rest; the ConnectHelper methods take their arguments
positionally, so an unset param has to become something. It becomes the param's own
default, or — for PowerIterationClustering.weightCol, the one param Spark gives no default at
all — the empty string PySpark's own call site sends. Nothing here is invented: the fallback is
read off that call site along with the types.
A loaded model has no training summary. A model's save format does not carry one — MLCache
writes a summary to a sibling path when it offloads, and a Read does not go looking — so
asking a loaded model for one answers CONNECT_ML.MODEL_SUMMARY_LOST, exactly as an offloaded
model's would. The difference is what can be done about it: an offloaded summary is rebuilt from
the frame the model was fitted on, and a loaded model has no such frame and never did. So the
retry that makes an offload invisible does not fire here, and the server's refusal reaches the
caller with Latu.ML.hint/1 naming both ways to arrive at it.
A saved grid's value is a string. estimatorParamMaps stores 0.5 as "0.5" — PySpark
writes json.dumps(v) into a field of a document that is itself JSON, and json.loads on the
way back. Writing the number instead produces a file PySpark will not load. Latu matches it,
because the point of the format is that PySpark reads it.
A fitted search's metadata carries fewer params than an unfitted one's. PySpark's reader
calls getParam for every key in paramMap and raises on one the instance lacks;
CrossValidatorModel has no collectSubModels where CrossValidator does. So the key is
written for a validator and omitted for its model. Nothing on this side would notice the
difference — only PySpark's reader does.
A fold is cut with rand(seed) and a range, not random_split. Spark adds one random
column above the data and each fold is a slice of it — CrossValidator._kFold and
TrainValidationSplit both, despite the name of the latter. Adding the column once is what
makes it work: a bare rand() inside a predicate is redrawn per evaluation, so train and
validation would overlap and the search would still produce a plausible answer. Latu does the
same, names the column <validator uid>_rand as PySpark does, and pins the arrangement in
test/latu/ml_test.exs — where the assertion is that both filters read the same projection.
With no seed: the draw differs between builds, so the search is not repeatable. Latu says
this for every seeded function; a grid search is where it matters most.
A fold number in a column is trusted. With fold_col:, PySpark asks the server to raise on
a number outside 0..num_folds-1 and refuses an empty fold — three extra actions per fold
before any fitting. Latu filters and lets the fit fail on its own rows, which costs a worse
message for a case the caller created deliberately.
A saved pipeline is readable by PySpark and not by Scala. A pipeline's directory is laid out
by the client, and Latu writes PySpark's layout — which means metadata says
class: "pyspark.ml.pipeline.Pipeline". Scala's reader does
require(className == expectedClassName), so Pipeline.load on the JVM refuses it. This is not
a Latu limitation being inherited quietly: PySpark's own saved pipelines cannot be read by
Scala either, for the same reason and the same one key.
What is portable: the stages/NN_uid/ directories underneath are written by the server, so
each stage is in Scala's own format and loads anywhere. Only the wrapper is Python-flavoured.
The rest of the metadata — uid, paramMap.stageUids, the zero-padded stage directory names —
is byte-identical between the two, and PySpark 4.2's reader never reads class at all. So the
whole gap is one string, and docs/decisions.md has why it is the string it is and what
claiming the other one would cost.
A bare model is unaffected: its directory is written entirely by the server, so Latu.ML.save/3
on a model produces a directory any Spark client reads.
A deleted model answers CONNECT_ML.CACHE_INVALID, whose message calls the missing object a
"Summary object", blames a 15-minute idle eviction, and suggests model.evaluate(dataset) — all
three wrong for a model deleted a moment earlier. Match error_class, never the message. A ref
that never existed answers a bare INTERNAL_ERROR with no class at all, so the two cases differ.
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Spark MLlib from Elixir, over Spark Connect.
The algorithms run on the cluster, where the data is; the Elixir side holds plans and
handles. That is the whole difference from Scholar, which runs on one node in memory and
hands you a model you can inspect and ship. Reach for Scholar when the training set fits a
node; reach for this when it does not, or when the features already live in a lakehouse.
The shapes
Two, and Spark chose them, not this package:
	Actions reach the server and return {:ok, _} | {:error, %Latu.Error{}}, with !
twins that raise — fit/2, evaluate/2, attribute/2, save/3, load/3, delete/1.

	Lazy builders take a struct and hand one back, touching nothing — transform/2
returns a Latu.DataFrame and no bytes move until you collect it.

A model is not a value
fit/2 hands back a Latu.ML.Model: a reference into a per-session cache on the server,
which offloads to disk under memory pressure and is gone when the session ends. Nothing on
the BEAM can notice a model going away, and there is no finalizer to lean on, so the caller
says when it ends — with_model/3 where the model's life fits an expression, fit/2 plus
delete/1 where it does not.
Example
alias Latu.ML
alias Latu.ML.{Classification, Feature}

df = Latu.sql!(session, "SELECT * FROM training")

assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
features = ML.transform(assembler, df)

lr = Classification.logistic_regression(max_iter: 10, reg_param: 0.01)

{:ok, coefficients} =
  ML.with_model(lr, features, fn model ->
    ML.attribute(model, :coefficients)
  end)

      


      
        Summary


  
    Types
  


    
      
        cache_entry()

      


        One object the session's ML cache is holding, as cache_info/1 reports it.



    


    
      
        deletable()

      


        Anything delete/1 can release: a model, a composite that owns models, or a list.



    


    
      
        loadable()

      


        How load/3 names what is at a path — an operator name from the registry, a generated model
module, or {class, kind} for a class this package does not know.



    


    
      
        param_map()

      


        One combination from a grid: which operator's param, by uid, and what to set it to.



    


    
      
        persistable()

      


        Anything save/3 writes and load/3 answers with: a fitted model, or an operator that has
not been fitted.



    


    
      
        searched()

      


        What a grid search hands back: the winner, and the score of everything it tried.



    





  
    Functions
  


    
      
        assign_clusters(pic, data)

      


        Assign a cluster to every vertex of an affinity matrix — Power Iteration Clustering.



    


    
      
        attribute(holder, name)

      


        Read a model attribute whose answer is a value — a coefficient, an intercept, a count.



    


    
      
        attribute(holder, name, args)

      


        Read an attribute that takes arguments — predict, fMeasureByLabel, recommendForAllUsers.



    


    
      
        attribute!(holder, name)

      


        See attribute/2. Raises instead of returning an error.



    


    
      
        attribute!(holder, name, args)

      


        See attribute/3. Raises instead of returning an error.



    


    
      
        attribute_frame(holder, name)

      


        Read a model attribute whose answer is a DataFrame — gaussiansDF, itemFactors and their
kind.



    


    
      
        attribute_frame(holder, name, args)

      


        A frame-valued attribute that takes arguments — describeTopics, recommendForAllUsers,
approxNearestNeighbors.



    


    
      
        attributes(holder)

      


        What the server will let you Fetch from a class, and how each one answers.



    


    
      
        best_index(arg1)

      


        Which param map won, as an index into the validator's param_maps.



    


    
      
        cache_info(session)

      


        Everything the session's ML cache is holding: one entry per model and summary.



    


    
      
        cache_info!(session)

      


        See cache_info/1. Raises instead of returning an error.



    


    
      
        clean_cache(session)

      


        Drop everything the session's ML cache holds, and say how many objects that was.



    


    
      
        clean_cache!(session)

      


        See clean_cache/1. Raises instead of returning an error.



    


    
      
        cross_validator(opts)

      


        A k-fold cross-validation, as data. See Latu.ML.CrossValidator.



    


    
      
        delete(model_or_models)

      


        Release a model, or a list of them, from the server's ML cache.



    


    
      
        delete!(model_or_models)

      


        See delete/1. Raises instead of returning an error.



    


    
      
        error_kind(arg1)

      


        Which ML failure this is, as an atom, or nil for anything that is not one.



    


    
      
        evaluate(evaluator, data)

      


        Score a frame with an evaluator: one number comes back.



    


    
      
        evaluate!(evaluator, data)

      


        See evaluate/2. Raises instead of returning an error.



    


    
      
        find_frequent_sequential_patterns(span, data)

      


        Find the frequent sequential patterns in a frame of sequences — PrefixSpan.



    


    
      
        fit(estimator, data)

      


        Fit an estimator, or a whole pipeline, on a frame.



    


    
      
        fit!(estimator, data)

      


        See fit/2. Raises instead of returning an error.



    


    
      
        helper(session, name, args \\ [])

      


        Call a method on the server's own helper object.



    


    
      
        helper!(session, name, args \\ [])

      


        See helper/3. Raises instead of returning an error.



    


    
      
        helper_frame(name, args)

      


        Call a helper method whose answer is a DataFrame.



    


    
      
        helpers()

      


        Every method on the server's own helper object, as the registry holds them.



    


    
      
        hint(error)

      


        What to do about an ML failure, in this package's words, or nil if it has nothing to add.



    


    
      
        larger_better?(evaluator)

      


        Whether a bigger number from evaluate/2 is a better one, for this evaluator.



    


    
      
        load(session, name, path, opts \\ [])

      


        Read a model or an operator back from a path.



    


    
      
        load!(session, name, path, opts \\ [])

      


        See load/4. Raises instead of returning an error.



    


    
      
        model_size(model)

      


        What the server thinks a model weighs, in bytes.



    


    
      
        model_size!(model)

      


        See model_size/1. Raises instead of returning an error.



    


    
      
        operator(name)

      


        One operator by name, or nil.



    


    
      
        operator!(name)

      


        See operator/1. Raises on a miss, naming the operators whose spelling is close.



    


    
      
        operators(filters \\ [])

      


        Every operator this package knows, as Latu.ML.Operator structs.



    


    
      
        param_grid(grids)

      


        See param_grid/2. Takes the pairs together, so the product spans several operators.



    


    
      
        param_grid(operator, grid)

      


        A grid of params to try, as data.



    


    
      
        params(name)

      


        An operator's param table, for a look in iex.



    


    
      
        pipeline(stages)

      


        A pipeline: stages fitted as one, in order.



    


    
      
        save(target, path, opts \\ [])

      


        Write a model or an unfitted operator to a path, in Spark's own on-disk format.



    


    
      
        save!(target, path, opts \\ [])

      


        See save/3. Raises instead of returning an error.



    


    
      
        summary(model)

      


        The training summary a fitted model carries.



    


    
      
        train_validation_split(opts)

      


        A single train/validation split, as data. See Latu.ML.TrainValidationSplit.



    


    
      
        transform(operator, data)

      


        Apply a transformer or a fitted model to a frame.



    


    
      
        with_model(estimator, data, fun)

      


        Fit, use, release — the bracket, in File.open/3's shape.



    


    
      
        with_model!(estimator, data, fun)

      


        See with_model/3. Raises where the fit would have returned an error.



    





      


      
        Types


        


  
    
      
    
    
      cache_entry()



        
          
        

    

  


  

      

          @type cache_entry() :: %{id: String.t(), class: String.t(), size: non_neg_integer()}


      


One object the session's ML cache is holding, as cache_info/1 reports it.
size is the bytes the cache charged the object: 0 for a summary always, and 0 for a
model too where the session has memory control off.

  



  
    
      
    
    
      deletable()



        
          
        

    

  


  

      

          @type deletable() :: Latu.ML.Model.t() | Latu.ML.PipelineModel.t() | searched()


      


Anything delete/1 can release: a model, a composite that owns models, or a list.

  



  
    
      
    
    
      loadable()



        
          
        

    

  


  

      

          @type loadable() :: atom() | {String.t(), Latu.ML.Plan.kind()}


      


How load/3 names what is at a path — an operator name from the registry, a generated model
module, or {class, kind} for a class this package does not know.

  



  
    
      
    
    
      param_map()



        
          
        

    

  


  

      

          @type param_map() :: [{String.t(), atom(), term()}]


      


One combination from a grid: which operator's param, by uid, and what to set it to.
A uid rather than a struct because the operator being tuned is often a stage of a pipeline,
and because it is how Spark's saved format keys them (parent and name). Build these with
param_grid/2 rather than by hand.

  



  
    
      
    
    
      persistable()



        
          
        

    

  


  

      

          @type persistable() ::
  Latu.ML.Model.t()
  | Latu.ML.Estimator.t()
  | Latu.ML.Transformer.t()
  | Latu.ML.Evaluator.t()
  | Latu.ML.Pipeline.t()
  | Latu.ML.PipelineModel.t()


      


Anything save/3 writes and load/3 answers with: a fitted model, or an operator that has
not been fitted.

  



  
    
      
    
    
      searched()



        
          
        

    

  


  

      

          @type searched() ::
  Latu.ML.CrossValidatorModel.t() | Latu.ML.TrainValidationSplitModel.t()


      


What a grid search hands back: the winner, and the score of everything it tried.
transform/2 scores with the winner, and delete/1 releases it along with any fold models
the search was asked to keep.

  


        

      

      
        Functions


        


  
    
      
    
    
      assign_clusters(pic, data)



        
          
        

    

  


  

      

          @spec assign_clusters(Latu.ML.Helper.t(), Latu.DataFrame.t()) :: Latu.DataFrame.t()


      


Assign a cluster to every vertex of an affinity matrix — Power Iteration Clustering.
A lazy builder, not an action: the frame it hands back carries a Fetch on the server's own
helper object and nothing has run. What goes in is an edge list — src, dst and weight
by default — and what comes back is id and cluster.
PowerIterationClustering is neither fitted nor applied; this is the one thing it does, and
that is why it is a verb here rather than a model you keep. Its params ride the call as
positional arguments, so every one is sent whether you set it or not.
pic = Latu.ML.Clustering.power_iteration_clustering(k: 2, max_iter: 10)
clusters = Latu.ML.assign_clusters(pic, edges)

  



  
    
      
    
    
      attribute(holder, name)



        
          
        

    

  


  

      

          @spec attribute(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Read a model attribute whose answer is a value — a coefficient, an intercept, a count.
An action. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Either spelling. Latu.ML.attributes/1 lists snake_case names and the server's allowlist
is camelCase, so :area_under_roc and "areaUnderROC" both work and the table is a list of
things you can actually ask for. A name on the allowlist is taken as written, so a wire name
never means anything else.
A name neither spelling accounts for goes to the server as written and comes back as
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED: a typo is its error and not this package's, and that is
also what keeps a class the registry does not know reachable at all. The generated accessor
modules — Latu.ML.Classification.LogisticRegressionModel and its 41 siblings — are that
allowlist as named functions and are what to reach for first; this is the layer underneath.

  



  
    
      
    
    
      attribute(holder, name, args)



        
          
        

    

  


  

      

          @spec attribute(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t(), [term()]) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Read an attribute that takes arguments — predict, fMeasureByLabel, recommendForAllUsers.
An action, and the same Fetch as attribute/2 with the arguments attached to its last
method. The types are not yours to state: priv/ml_attributes.exs records them from
PySpark's own annotations, so predict knows it wants a Vector and recommendForAllUsers
an int, and a wrong count or a wrong kind is refused here rather than on the server.
The generated accessors are these too, and are what to reach for first —
Latu.ML.Classification.LogisticRegressionModel.predict/2 is this call with the class
checked and the arguments named.
{:ok, label} = Latu.ML.attribute(model, "predict", [Nx.tensor([1.0, 0.0])])
{:ok, f1} = Latu.ML.attribute(summary, "fMeasureByLabel", [1.0])
A DataFrame argument is passed as one and rides the relation arm — Latu.ML.attribute(model, "evaluateEachIteration", [frame, "logLoss"]). Attributes that answer with a frame go to
attribute_frame/3 instead. The evaluate attribute — a model's, not the evaluator verb
evaluate/2 — answers with another cached object rather than a value, and has no verb of its
own: asking for it here reaches the server and comes back as a protocol error naming the arm
it answered on.
Needs the model's class, since that is what the types are recorded against. A model built by
Latu.ML.Estimator.new/2 without one has nothing to look them up in.

  



  
    
      
    
    
      attribute!(holder, name)



        
          
        

    

  


  

      

          @spec attribute!(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t()) ::
  term()


      


See attribute/2. Raises instead of returning an error.

  



  
    
      
    
    
      attribute!(holder, name, args)



        
          
        

    

  


  

      

          @spec attribute!(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t(), [
  term()
]) :: term()


      


See attribute/3. Raises instead of returning an error.
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          @spec attribute_frame(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t()) ::
  Latu.DataFrame.t()


      


Read a model attribute whose answer is a DataFrame — gaussiansDF, itemFactors and their
kind.
A lazy builder, not an action: the same Fetch attribute/2 sends, wrapped as a relation
rather than a command, so this hands back a Latu.DataFrame and nothing has run.
Which attributes answer this way is not a judgement call — the registry records it from
PySpark's own try_remote_attribute_relation decorator, and the generated accessors are
split by it. Asking for a literal-valued attribute here builds a relation the server will
refuse.

  



  
    
      
    
    
      attribute_frame(holder, name, args)



        
          
        

    

  


  

      

          @spec attribute_frame(Latu.ML.Model.t() | Latu.ML.Summary.t(), atom() | String.t(), [
  term()
]) ::
  Latu.DataFrame.t()


      


A frame-valued attribute that takes arguments — describeTopics, recommendForAllUsers,
approxNearestNeighbors.
attribute_frame/2 and attribute/3 in one: still a lazy builder, still typed from
priv/ml_attributes.exs rather than from the caller.
users = Latu.ML.attribute_frame(model, "recommendForAllUsers", [5])
near = Latu.ML.attribute_frame(model, "approxNearestNeighbors", [df, key, 3, "distance"])
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          @spec attributes(
  module()
  | Latu.ML.Model.t()
  | Latu.ML.Summary.t()
  | String.t()
  | nil
) :: [map()] | nil


      


What the server will let you Fetch from a class, and how each one answers.
Takes a generated accessor module, a fitted Latu.ML.Model, a Latu.ML.Summary, or a JVM
class name. The server's allowlist is inherited, so this is the union up the class's
hierarchy rather than what its own entry says.
Where the class is not known — an LDA fit, or a summary whose class the fitted model picks
— this answers with what every class it could be allows, since only those are certain to
be fetchable. Name the class directly to see its own, wider list.
iex> Latu.ML.attributes(Latu.ML.Clustering.KMeansModel) |> Enum.map(& &1.name)
[:cluster_center_matrix, :has_summary, :num_features, :predict, :summary, :to_string]

  



  
    
      
    
    
      best_index(arg1)



        
          
        

    

  


  

      

          @spec best_index(
  Latu.ML.CrossValidatorModel.t()
  | Latu.ML.TrainValidationSplitModel.t()
) ::
  non_neg_integer()


      


Which param map won, as an index into the validator's param_maps.
Pure. The metric is maximised or minimised according to larger_better?/1 on the evaluator
that scored it, and ties go to the first — so the order param_grid/2 built the grid in
is what separates two param maps that scored the same.
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          @spec cache_info(Latu.Session.t()) ::
  {:ok, [cache_entry()]} | {:error, Latu.Error.t()}


      


Everything the session's ML cache is holding: one entry per model and summary.
An action. Each entry is %{id: ..., class: ..., size: ...} — the reference a
%Latu.ML.Model{} carries, the JVM class, and the size in bytes the cache charged it. The
server renders these as JSON strings and this decodes them, so a shape the server changes
arrives as {:error, %Latu.Error{kind: :protocol}} rather than as a surprise.
size is 0 for a summary, and 0 for a model too when the session has memory control
turned off: MLCache only measures what it is going to budget.
{:ok, held} = Latu.ML.cache_info(session)
Enum.map(held, & &1.class)
Takes a session rather than a model — the cache belongs to the session, and the point of
asking is usually that you have lost track of what is in it.

  



  
    
      
    
    
      cache_info!(session)



        
          
        

    

  


  

      

          @spec cache_info!(Latu.Session.t()) :: [cache_entry()]


      


See cache_info/1. Raises instead of returning an error.

  



  
    
      
    
    
      clean_cache(session)



        
          
        

    

  


  

      

          @spec clean_cache(Latu.Session.t()) ::
  {:ok, non_neg_integer()} | {:error, Latu.Error.t()}


      


Drop everything the session's ML cache holds, and say how many objects that was.
An action, and a blunt one: MLCache.clear empties the map and the offload directory
together, so every model and summary in the session goes at once and every
%Latu.ML.Model{} still in hand becomes a reference to nothing — the next fetch on one
answers CONNECT_ML.CACHE_INVALID.
delete/1 and with_model/3 are the ordinary way to give a model back. This is for a
session you are reusing and want to start clean in, and for the end of a long-lived one.

  



  
    
      
    
    
      clean_cache!(session)



        
          
        

    

  


  

      

          @spec clean_cache!(Latu.Session.t()) :: non_neg_integer()


      


See clean_cache/1. Raises instead of returning an error.

  



  
    
      
    
    
      cross_validator(opts)



        
          
        

    

  


  

      

          @spec cross_validator(keyword()) :: Latu.ML.CrossValidator.t()


      


A k-fold cross-validation, as data. See Latu.ML.CrossValidator.
A builder, not an action: nothing here reaches a server and no session is needed, because a
validator has no wire form at all. fit/2 is what searches.
cv =
  ML.cross_validator(
    estimator: lr,
    param_maps: ML.param_grid(lr, reg_param: [0.1, 0.01]),
    evaluator: Evaluation.binary_classification_evaluator(),
    num_folds: 3,
    seed: 42
  )
estimator:, param_maps: and evaluator: are required. num_folds: defaults to 3,
seed: to none — and with no seed the fold cut differs between builds, so pass one for a
search you can repeat. fold_col: names a column that already holds a fold number, in which
case no draw is added at all. collect_sub_models: true keeps every fold's models instead of
releasing them as they are scored.

  



  
    
      
    
    
      delete(model_or_models)



        
          
        

    

  


  

      

          @spec delete(deletable() | [deletable()]) :: :ok | {:error, Latu.Error.t()}


      


Release a model, or a list of them, from the server's ML cache.
An action, and the explicit half of the resource rule. The server answers with the references
it dropped rather than staying silent, so a failure here is a real one.
Everything goes in one Delete, whatever shape it arrives in. A list is what
attribute(model, "trees") needs — the server registers every sub-model it hands back, so a
hundred-tree forest is a hundred cache entries and giving them back one at a time is a hundred
round trips. A composite is flattened: a PipelineModel owns the models inside it, nested
pipelines included, and a search result owns its winner and the fold models where it was asked
to keep them. And a mixed list of any of those is fine, because a script that fitted a
pipeline and a search writes delete([fitted, best]).
Inside a composite, a stage that holds nothing on the server is skipped rather than refused,
so deleting a pipeline of transformers is :ok and sends nothing. At the top level the
contract is strict: anything that is not one of the four is refused by name, because a
silent :ok for an argument this cannot release is the worse answer.

  



  
    
      
    
    
      delete!(model_or_models)



        
          
        

    

  


  

      

          @spec delete!(deletable() | [deletable()]) :: :ok


      


See delete/1. Raises instead of returning an error.

  



  
    
      
    
    
      error_kind(arg1)



        
          
        

    

  


  

      

          @spec error_kind(Latu.Error.t()) :: atom() | nil


      


Which ML failure this is, as an atom, or nil for anything that is not one.
Match on this rather than on error_class, and never on the message. The class strings carry
a CONNECT_ML. prefix that Spark's own documentation leaves off, so a matcher written from
the docs compares against a string the server never sends — and the messages are worse: see
hint/1.
case Latu.ML.attribute(model, :coefficients) do
  {:ok, value} -> value
  {:error, error} ->
    case Latu.ML.error_kind(error) do
      :cache_invalid -> refit()
      _other -> raise error
    end
end
The five: :cache_invalid (the object is gone), :attribute_not_allowed (the name is not on
this class's allowlist), :summary_lost (the cache dropped a summary), :model_too_large
and :cache_full (a fit refused against a budget). A reference that never existed at all
arrives as a bare INTERNAL_ERROR with no class, and answers nil here.
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          @spec evaluate(Latu.ML.Evaluator.t(), Latu.DataFrame.t()) ::
  {:ok, float()} | {:error, Latu.Error.t()}


      


Score a frame with an evaluator: one number comes back.
An action, and the third of Spark's three verbs. The frame is where the session comes from,
as it is for fit/2, and it is a frame a model has already scored — an evaluator reads
prediction_col and label_col, not features. Which number it is is the evaluator's
metric_name, whose default is its own: areaUnderROC for a binary classifier, rmse for
a regressor.
scored = ML.transform(model, test)
{:ok, auc} = ML.evaluate(Evaluation.binary_classification_evaluator(), scored)
Nothing is cached: unlike a fit, an evaluate answers with the metric itself.

  



  
    
      
    
    
      evaluate!(evaluator, data)



        
          
        

    

  


  

      

          @spec evaluate!(Latu.ML.Evaluator.t(), Latu.DataFrame.t()) :: float()


      


See evaluate/2. Raises instead of returning an error.

  



  
    
      
    
    
      find_frequent_sequential_patterns(span, data)



        
          
        

    

  


  

      

          @spec find_frequent_sequential_patterns(Latu.ML.Helper.t(), Latu.DataFrame.t()) ::
  Latu.DataFrame.t()


      


Find the frequent sequential patterns in a frame of sequences — PrefixSpan.
assign_clusters/2's twin in shape: a lazy builder over the helper object, for the other
operator that is neither fitted nor applied. The input column is sequence, an
array<array<T>>; what comes back is sequence and freq.
ps = Latu.ML.FPM.prefix_span(min_support: 0.5, max_pattern_length: 5)
patterns = Latu.ML.find_frequent_sequential_patterns(ps, sequences)

  



  
    
      
    
    
      fit(estimator, data)



        
          
        

    

  


  

      

          @spec fit(Latu.ML.Estimator.t(), Latu.DataFrame.t()) ::
  {:ok, Latu.ML.Model.t()} | {:error, Latu.Error.t()}


          @spec fit(Latu.ML.Pipeline.t(), Latu.DataFrame.t()) ::
  {:ok, Latu.ML.PipelineModel.t()} | {:error, Latu.Error.t()}


          @spec fit(Latu.ML.CrossValidator.t(), Latu.DataFrame.t()) ::
  {:ok, Latu.ML.CrossValidatorModel.t()} | {:error, Latu.Error.t()}


          @spec fit(Latu.ML.TrainValidationSplit.t(), Latu.DataFrame.t()) ::
  {:ok, Latu.ML.TrainValidationSplitModel.t()} | {:error, Latu.Error.t()}


      


Fit an estimator, or a whole pipeline, on a frame.
An action: the fit runs on the server and the result is a handle. The frame is where the
session comes from, so there is no session argument.
The model carries the estimator's uid and params, because a Fit answers with an object
reference and nothing else — no uid, no params, no warning.
A pipeline
A Latu.ML.Pipeline is not a server operator: there is no Fit for one on the wire, so this
folds over its stages and does one action per estimator, exactly as PySpark does. What comes
back is a Latu.ML.PipelineModel that owns every model it fitted — delete/1 on it
releases them all, and with_model/3 brackets the whole thing.
The fold has one surprise worth stating. The frame is transformed by each stage on the way
through, but only up to the last estimator: stages after it are carried into the pipeline
model untouched, because there is nothing left to learn from them. And if a later stage fails,
the models fitted before it are released before the error is returned, so a half-built
pipeline leaks nothing.
{:ok, model} = ML.fit(ML.pipeline([assembler, scaler, lr]), training)
A grid search
A Latu.ML.CrossValidator or Latu.ML.TrainValidationSplit has no Fit on the wire either.
This runs the search: num_folds * length(param_maps) fits, each scored by the evaluator on
its held-out slice, and then one more — the winning param map refit on the whole frame,
because the fold models each saw only a fraction of the rows.
Serial, one fit at a time. PySpark runs the grid on a thread pool; whether several processes
can drive one session's channel at once is not something this package has measured, so it
does not claim it. docs/decisions.md.
A sub-model is released as soon as its metric is read, so a 5-by-6 search holds one cache
entry rather than thirty. collect_sub_models: true keeps them and hands them back, and they
are then yours — delete/1 on the returned model releases them along with the winner.
cv = ML.cross_validator(estimator: lr, param_maps: grid, evaluator: evaluator)
{:ok, searched} = ML.fit(cv, training)
searched.avg_metrics

  



  
    
      
    
    
      fit!(estimator, data)



        
          
        

    

  


  

      

          @spec fit!(
  Latu.ML.Estimator.t()
  | Latu.ML.Pipeline.t()
  | Latu.ML.CrossValidator.t()
  | Latu.ML.TrainValidationSplit.t(),
  Latu.DataFrame.t()
) :: Latu.ML.Model.t() | Latu.ML.PipelineModel.t() | searched()


      


See fit/2. Raises instead of returning an error.
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          @spec helper(Latu.Session.t(), atom(), [term()]) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Call a method on the server's own helper object.
The escape hatch under Latu.ML.Stat, Latu.ML.Feature.load_default_stop_words/2 and the
generated Latu.ML.Feature.StringIndexerModel.from_labels/3 and its siblings — the same
relationship attribute/3 has to the generated accessors.
ConnectHelper is a singleton the server resolves by name: there is no model behind it,
nothing is cached and nothing can be deleted. Its arguments are positional and complete —
every declared one is sent, including the uid the three model-building methods take, which
the named constructors generate and this does not.
{:ok, locale} = ML.helper(session, :stop_words_remover_get_default_or_us)
{:ok, words} = ML.helper(session, :stop_words_remover_load_default_stop_words, ["german"])
A method whose answer is a DataFrame goes to helper_frame/2 instead; asking for one here
raises rather than building a relation the server would refuse. Latu.ML.helpers/0 is the
table of what there is.

  



    

  
    
      
    
    
      helper!(session, name, args \\ [])



        
          
        

    

  


  

      

          @spec helper!(Latu.Session.t(), atom(), [term()]) :: term()


      


See helper/3. Raises instead of returning an error.

  



  
    
      
    
    
      helper_frame(name, args)



        
          
        

    

  


  

      

          @spec helper_frame(atom(), [term()]) :: Latu.DataFrame.t()


      


Call a helper method whose answer is a DataFrame.
A lazy builder, where helper/3 is an action — the same split attribute_frame/2 and
attribute/2 have, and the same Fetch underneath. Five of the eleven answer this way, and
every one of them takes the frame it works on as an argument, so the session comes from
there and there is none to pass.
pairs = ML.helper_frame(:correlation, [frame, "features", "pearson"])
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          @spec helpers() :: [map()]


      


Every method on the server's own helper object, as the registry holds them.
The ConnectHelper route: eleven methods in the same allowlist a model's attributes are in,
and attributes of nothing.
Each is a map with :name, the :method that goes on the wire, how it :returns
(:value, :frame or :model), its :args named and typed, and the :python call site
all of that was read from — a helper has no class and so no signature, so the call site is
the only thing that says what it takes.
Ten of the eleven were read that way. handleOverwrite has no such call site — PySpark
reaches it through _call_java — so its arguments are pinned in the extractor with the call
site they were read off, and its row carries read_by_hand: true rather than passing for
something derived. save/3 is what uses it: an operator's own overwrite: rides
MlCommand.Write, but a pipeline writes a directory, and clearing one is this method.
iex> Latu.ML.helpers() |> Enum.frequencies_by(& &1.returns) |> Enum.sort()
[frame: 5, model: 3, value: 3]
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          @spec hint(Latu.Error.t()) :: String.t() | nil


      


What to do about an ML failure, in this package's words, or nil if it has nothing to add.
Spark's own message reaches the caller untouched — that is Latu's rule, and its text is
usually the better one. These five are the exception, because their text is wrong in ways
that send a reader the wrong way:
	CACHE_INVALID describes the missing object as a Summary object even for a model,
blames a 15-minute idle eviction even for a model deleted a moment earlier, and
recommends model.evaluate(dataset). All three measured false.
	every one of them opens "Generic Spark Connect ML error".

So this is a second opinion beside the server's, never a replacement for it.
{:error, error} = Latu.ML.attribute(deleted, :coefficients)
Latu.ML.hint(error)

  



  
    
      
    
    
      larger_better?(evaluator)



        
          
        

    

  


  

      

          @spec larger_better?(Latu.ML.Evaluator.t()) :: boolean()


      


Whether a bigger number from evaluate/2 is a better one, for this evaluator.
Pure — it reaches no server, because there is nothing there to ask. isLargerBetter is not
on the server's allowlist, so PySpark's six evaluators each override it client-side to make
it work over Connect, and those overrides are what the registry extracts. This resolves one
against the evaluator's own metric_name, set or default.
iex> Latu.ML.larger_better?(Latu.ML.Evaluation.regression_evaluator())
false
iex> Latu.ML.larger_better?(Latu.ML.Evaluation.regression_evaluator(metric_name: "r2"))
true
Cross-validation and train/validation split pick their best model by this, which is why it
is public: a caller comparing metrics by hand should not have to remember that rmse is
minimised and r2 maximised.
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          @spec load(Latu.Session.t(), loadable(), String.t(), keyword()) ::
  {:ok, persistable()} | {:error, Latu.Error.t()}


      


Read a model or an operator back from a path.
An action, and the other half of save/3. What is at the path is named rather than
discovered: Spark's metadata carries the class, but a Read has to say which class to
load before the server will look, so the caller states what they expect and a mismatch is
the server's refusal.
Three spellings, one per way a caller knows what they saved:
	an operator name from the registry — :logistic_regression for the estimator,
:logistic_regression_model for the model it fits;
	a generated model module — Latu.ML.Classification.LogisticRegressionModel;
	{class, kind} for a JVM class this package does not know, where kind is
:estimator, :transformer, :evaluator or :model.

A model comes back holding a fresh cache reference: reading one costs a cache entry
exactly as fitting one does, and it is yours to delete/1. It carries no training frame, so
summary/1 on it has nothing to rebuild from — and nothing to rebuild either, because a
saved model does not carry its summary. Everything else comes back as inert data with
nothing cached, carrying the uid and the params the metadata held.
Examples
{:ok, model} = ML.load(session, :logistic_regression_model, "/tmp/lr")
scored = ML.transform(model, features)

{:ok, lr} = ML.load(session, :logistic_regression, "/tmp/lr-unfitted")

  



    

  
    
      
    
    
      load!(session, name, path, opts \\ [])



        
          
        

    

  


  

      

          @spec load!(Latu.Session.t(), loadable(), String.t(), keyword()) :: persistable()


      


See load/4. Raises instead of returning an error.
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          @spec model_size(Latu.ML.Model.t()) ::
  {:ok, non_neg_integer()} | {:error, Latu.Error.t()}


      


What the server thinks a model weighs, in bytes.
An action, and a server estimate — Model.estimatedSize, which nothing client-side can
compute. It is the number the cache's budgets are spent against, so it is what explains a
CONNECT_ML.MODEL_SIZE_OVERFLOW_EXCEPTION on a fit that was refused, and what to measure
before fitting a hundred of something.
{:ok, bytes} = Latu.ML.model_size(model)

  



  
    
      
    
    
      model_size!(model)



        
          
        

    

  


  

      

          @spec model_size!(Latu.ML.Model.t()) :: non_neg_integer()


      


See model_size/1. Raises instead of returning an error.
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          @spec operator(atom()) :: Latu.ML.Operator.t() | nil


      


One operator by name, or nil.
iex> Latu.ML.operator(:standard_scaler).class
"org.apache.spark.ml.feature.StandardScaler"
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          @spec operator!(atom()) :: Latu.ML.Operator.t()


      


See operator/1. Raises on a miss, naming the operators whose spelling is close.
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          @spec operators(keyword()) :: [Latu.ML.Operator.t()]


      


Every operator this package knows, as Latu.ML.Operator structs.
The table the constructors are generated from, handed back so you can look at it. Filters are
and-ed, and an unknown filter key raises rather than quietly matching nothing.
Options
	:kind — :estimator, :transformer, :evaluator or :model.
	:group — PySpark's own module grouping: :classification, :clustering,
:evaluation, :feature, :fpm, :recommendation, :regression.
	:status — :probed, :built or :missing. See Latu.ML.Operator.status/0.

Example
iex> Latu.ML.operators(kind: :evaluator) |> Enum.map(& &1.name)
[:binary_classification_evaluator, :clustering_evaluator,
 :multiclass_classification_evaluator, :multilabel_classification_evaluator,
 :ranking_evaluator, :regression_evaluator]
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          @spec param_grid([
  {Latu.ML.Estimator.t() | Latu.ML.Transformer.t() | Latu.ML.Evaluator.t(),
   keyword([term()])}
]) :: [param_map()]


      


See param_grid/2. Takes the pairs together, so the product spans several operators.
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          @spec param_grid(
  Latu.ML.Estimator.t() | Latu.ML.Transformer.t() | Latu.ML.Evaluator.t(),
  keyword([term()])
) :: [param_map()]


      


A grid of params to try, as data.
Every combination of the values given, which is what cross-validation and train/validation
split search over. A builder in the sense that nothing runs: no session, no server, and the
params are checked against the operator's own table now rather than after ten fits.
grid = ML.param_grid(lr, reg_param: [0.1, 0.01], max_iter: [10, 100])
length(grid)
#=> 4
Each entry says which operator's param it sets, by uid. That matters because the thing
being tuned is often a pipeline and the param belongs to one stage of it:
lr = Classification.logistic_regression()
pipeline = ML.pipeline([assembler, lr])
grid = ML.param_grid(lr, reg_param: [0.1, 0.01])

ML.cross_validator(estimator: pipeline, param_maps: grid, evaluator: evaluator)
To vary params on two operators at once, pass the pairs together — the product is taken
across all of them, not per operator:
ML.param_grid([{assembler, [handle_invalid: ["skip", "keep"]]}, {lr, [max_iter: [10]]}])
Order
The last param given varies fastest, as itertools.product does it in PySpark. This is
worth knowing because two param maps that score identically are separated by nothing but
their position: the best one is the first maximum.

  



  
    
      
    
    
      params(name)



        
          
        

    

  


  

      

          @spec params(atom()) :: [Latu.ML.Param.t()]


      


An operator's param table, for a look in iex.
iex> Latu.ML.params(:vector_assembler) |> Enum.map(& &1.name)
[:handle_invalid, :input_cols, :output_col]

  



  
    
      
    
    
      pipeline(stages)



        
          
        

    

  


  

      

          @spec pipeline([Latu.ML.Pipeline.stage()]) :: Latu.ML.Pipeline.t()


      


A pipeline: stages fitted as one, in order.
A builder, not an action — there is no Fit for a pipeline on the wire, so this reaches no
server and needs no session. Latu.ML.fit/2 is what folds over the stages, and what it hands
back is a Latu.ML.PipelineModel.
A stage is an estimator, a transformer, a model already fitted, or another pipeline. Anything
else is refused here rather than partway through a fit that has already cached two models.
ML.pipeline([
  Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features),
  Feature.standard_scaler(input_col: :features, output_col: :scaled),
  Classification.logistic_regression(features_col: :scaled, max_iter: 10)
])

  



    

  
    
      
    
    
      save(target, path, opts \\ [])



        
          
        

    

  


  

      

          @spec save(persistable(), String.t(), keyword()) :: :ok | {:error, Latu.Error.t()}


      


Write a model or an unfitted operator to a path, in Spark's own on-disk format.
An action. The path is the server's, not this machine's: the write happens where the
session is, so a bare path is a path on the driver, and anything a second machine has to
read wants a URL the cluster's filesystem understands (s3://…, hdfs://…).
What comes out is Spark's own format, so PySpark and Scala read it as readily as load/3
does — and the reverse, which is what the interop check in dev/README.md measures rather
than assumes.
Options
	:overwrite — replace what is already at the path. Defaults to false, where the
server refuses and names the path.
	:options — the writer's own options, a map of strings, handed to Spark untouched.
	:session — required for an unfitted operator, and refused for a model. An
estimator, a transformer and an evaluator are inert data with no session behind them; a
model carries its own, and a second one beside it would be a way to write to the wrong
server.
	:sub_models — a search only. Whether to write the fold models beside the winner.
Defaults to whether the search collected any, which is PySpark's default too, though it
reaches it through a lowercased key in the writer's option map rather than an option of
its own. Asking for them where the search kept none is refused rather than silently
writing nothing.

A search
A Latu.ML.CrossValidator and its model lay out a directory rather than a single operator:
metadata with the validator's params and its grid, then estimator/ and evaluator/, and
for a fitted one bestModel/ and the metrics. subModels/foldN/M/ where they were kept — a
split has no foldN level, because it has one.
:ok = ML.save(searched, "/tmp/cv", overwrite: true, sub_models: true)
Examples
:ok = ML.save(model, "/tmp/lr", overwrite: true)
:ok = ML.save(lr, "/tmp/lr-unfitted", session: session)

  



    

  
    
      
    
    
      save!(target, path, opts \\ [])



        
          
        

    

  


  

      

          @spec save!(persistable(), String.t(), keyword()) :: :ok


      


See save/3. Raises instead of returning an error.

  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


The training summary a fitted model carries.
A lazy builder: Spark has no separate cache key for a summary, so this composes the reference
from the model's own and nothing is sent. Its attributes are on the generated summary module
for the class — Latu.ML.Classification.BinaryLogisticRegressionSummary and its kind.
Raises for a model class that has no summary, naming the ten that do. Ten of the 43 is not an
oversight: a summary is what an estimator recorded while fitting, and most do not record
one.
summary = Latu.ML.summary(model)
{:ok, iterations} = Latu.ML.attribute(summary, :totalIterations)
A summary is the one object the server's cache drops rather than offloading, and a fetch
that finds it gone answers CONNECT_ML.MODEL_SUMMARY_LOST. attribute/2 recovers from that
on its own, with the frame this struct carries; nothing is asked of the caller.

  



  
    
      
    
    
      train_validation_split(opts)



        
          
        

    

  


  

      

          @spec train_validation_split(keyword()) :: Latu.ML.TrainValidationSplit.t()


      


A single train/validation split, as data. See Latu.ML.TrainValidationSplit.
The same builder as cross_validator/1 with one split instead of k folds, so each param map
is scored once rather than averaged. train_ratio: defaults to 0.75.
tvs =
  ML.train_validation_split(
    estimator: lr,
    param_maps: ML.param_grid(lr, reg_param: [0.1, 0.01]),
    evaluator: Evaluation.binary_classification_evaluator()
  )

  



  
    
      
    
    
      transform(operator, data)



        
          
        

    

  


  

      

          @spec transform(
  Latu.ML.Transformer.t()
  | Latu.ML.Model.t()
  | Latu.ML.PipelineModel.t()
  | searched(),
  Latu.DataFrame.t()
) :: Latu.DataFrame.t()


      


Apply a transformer or a fitted model to a frame.
A lazy builder, not an action: the frame it hands back carries the ML relation and nothing
has run. Latu.schema/1 will answer from it without executing, and Latu.collect/2 is
what finally reaches the server.

  



  
    
      
    
    
      with_model(estimator, data, fun)



        
          
        

    

  


  

      

          @spec with_model(
  Latu.ML.Estimator.t() | Latu.ML.Pipeline.t(),
  Latu.DataFrame.t(),
  (Latu.ML.Model.t()
   | Latu.ML.PipelineModel.t() ->
     result)
) ::
  result | {:error, Latu.Error.t()}
when result: var


      


Fit, use, release — the bracket, in File.open/3's shape.
The model is deleted in an after, so it goes even if the function raises. A delete that
itself fails is logged rather than raised: the useful result is the one in hand, and the
session's end bounds the leak anyway.
Returns whatever the function returned, or the fit's error if there was never a model.
{:ok, coefficients} =
  Latu.ML.with_model(lr, features, fn model ->
    Latu.ML.attribute(model, :coefficients)
  end)

  



  
    
      
    
    
      with_model!(estimator, data, fun)



        
          
        

    

  


  

      

          @spec with_model!(
  Latu.ML.Estimator.t() | Latu.ML.Pipeline.t(),
  Latu.DataFrame.t(),
  (Latu.ML.Model.t()
   | Latu.ML.PipelineModel.t() ->
     result)
) ::
  result
when result: var


      


See with_model/3. Raises where the fit would have returned an error.
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Latu.ML.Functions 
    



      
Converting between a Vector column and an ordinary array of numbers.
pyspark.ml.functions' two, and the way to read a Vector column: Latu.collect/2 and
Latu.to_explorer/2 both refuse one, because Spark describes it as a UDT that does not say
its SQL type (docs/deviations.md).
alias Latu.ML.Functions

scored = Latu.ML.transform(model, features)

scored
|> Latu.select([:prediction, features: Functions.vector_to_array(:features)])
|> Latu.collect()
Both are lazy: each builds a column expression and reaches no server.
Spark keeps these in an internal function registry rather than the builtin one, so they
are unreachable from SQL — Latu.sql/3 on SELECT vector_to_array(…) answers
UNRESOLVED_ROUTINE on any 4.2.0 server, and that is by design rather than a gap. Over
Connect they resolve, which is what these two build.
Both are UDFs on the server rather than compiled expressions, so they cost a pass over the
rows, and vector_to_array densifies a sparse Vector rather than refusing it.

      


      
        Summary


  
    Types
  


    
      
        column()

      


        A column.



    





  
    Functions
  


    
      
        array_to_vector(column)

      


        An array of numbers as a dense Vector column.



    


    
      
        dtypes()

      


        The dtypes vector_to_array/2 takes, which are the two Spark registers.



    


    
      
        vector_to_array(column, dtype \\ "float64")

      


        A Vector column as an array of numbers.



    





      


      
        Types


        


  
    
      
    
    
      column()



        
          
        

    

  


  

      

          @type column() :: atom() | String.t() | Latu.Plan.expression()


      


A column.
An atom or a string names one; anything else is used as the expression it is, so a built
column such as Latu.Column.fun/3's result goes straight through.

  


        

      

      
        Functions


        


  
    
      
    
    
      array_to_vector(column)



        
          
        

    

  


  

      

          @spec array_to_vector(column()) :: Latu.Plan.expression()


      


An array of numbers as a dense Vector column.
The input is an array<double>; the answer is a Vector every ML operator accepts, and one
Latu.collect/2 refuses like any other.
Functions.array_to_vector(:embedding)
VectorAssembler is the other way to build one, and the better one where the features are
already separate columns — it takes them without a round trip through an array.

  



  
    
      
    
    
      dtypes()



        
          
        

    

  


  

      

          @spec dtypes() :: [String.t()]


      


The dtypes vector_to_array/2 takes, which are the two Spark registers.

  



    

  
    
      
    
    
      vector_to_array(column, dtype \\ "float64")



        
          
        

    

  


  

      

          @spec vector_to_array(column(), String.t()) :: Latu.Plan.expression()


      


A Vector column as an array of numbers.
dtype is "float64" — the default — for an array<double>, or "float32" for an
array<float>. Dense and sparse vectors alike; a sparse one comes back dense.
Functions.vector_to_array(:features)
Functions.vector_to_array(:features, "float32")
The dtype is checked here rather than on the server, which would answer
INVALID_PARAMETER_VALUE.DTYPE a round trip later.
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Latu.ML.Stat 
    



      
pyspark.ml.stat: three tests that run where the data is, and Summarizer.
The tests are chi-square, correlation and Kolmogorov-Smirnov. None of them fits anything and
none caches anything — each is one method on the server's own helper object, and each hands
back a lazy Latu.DataFrame with a row or two in it. Nothing reaches the server until you
collect.
summary/3 and its ten shortcuts are Summarizer: aggregate statistics over a Vector
column, as column expressions for Latu.agg/2.
Most of this reads a features column, which is a Vector — and a Vector column cannot
be collected on 4.2.0 (docs/deviations.md). The tests' results are ordinary columns, so
that only bites where you collect the frame you passed in rather than the one you got back.
A summary's vector-valued metrics are Vectors too; Latu.ML.Functions.vector_to_array/2
reads them.
Latu.ML.helper/3 is the layer underneath the tests, and Latu.ML.helpers/0 the table they
are generated from — except that these three are not generated: a flat module cannot have two
functions called test, so they are named here.

      


      
        Summary


  
    Types
  


    
      
        column()

      


        A column, as anywhere in Latu.



    


    
      
        metric()

      


        One of Summarizer's ten metrics, in Elixir spelling.



    





  
    Functions
  


    
      
        chi_square_test(data, features_col, label_col, flatten \\ false)

      


        Pearson's independence test for every feature against a label.



    


    
      
        correlation(data, column, method \\ "pearson")

      


        The correlation matrix of a column of Vectors.



    


    
      
        count(features, opts \\ [])

      


        Summarizer's count of a Vector column, as one expression.



    


    
      
        kolmogorov_smirnov_test(data, sample_col, dist_name, params)

      


        A one-sample, two-sided Kolmogorov-Smirnov test against a theoretical distribution.



    


    
      
        max(features, opts \\ [])

      


        Summarizer's max of a Vector column, as one expression.



    


    
      
        mean(features, opts \\ [])

      


        Summarizer's mean of a Vector column, as one expression.



    


    
      
        min(features, opts \\ [])

      


        Summarizer's min of a Vector column, as one expression.



    


    
      
        norm_l1(features, opts \\ [])

      


        Summarizer's normL1 of a Vector column, as one expression.



    


    
      
        norm_l2(features, opts \\ [])

      


        Summarizer's normL2 of a Vector column, as one expression.



    


    
      
        num_nonzeros(features, opts \\ [])

      


        Summarizer's numNonzeros of a Vector column, as one expression.



    


    
      
        std(features, opts \\ [])

      


        Summarizer's std of a Vector column, as one expression.



    


    
      
        sum(features, opts \\ [])

      


        Summarizer's sum of a Vector column, as one expression.



    


    
      
        summary(features, metrics, opts \\ [])

      


        Summary statistics over a Vector column, as one struct. Spark's Summarizer.



    


    
      
        variance(features, opts \\ [])

      


        Summarizer's variance of a Vector column, as one expression.



    





      


      
        Types


        


  
    
      
    
    
      column()



        
          
        

    

  


  

      

          @type column() :: atom() | String.t()


      


A column, as anywhere in Latu.

  



  
    
      
    
    
      metric()



        
          
        

    

  


  

      

          @type metric() ::
  :mean
  | :sum
  | :variance
  | :std
  | :count
  | :num_nonzeros
  | :max
  | :min
  | :norm_l2
  | :norm_l1


      


One of Summarizer's ten metrics, in Elixir spelling.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      chi_square_test(data, features_col, label_col, flatten \\ false)



        
          
        

    

  


  

      

          @spec chi_square_test(Latu.DataFrame.t(), column(), column(), boolean()) ::
  Latu.DataFrame.t()


      


Pearson's independence test for every feature against a label.
A lazy builder. features_col is a Vector column and label_col any numeric one; both are
treated as categorical, one contingency table per feature.
With flatten: false — the default — the answer is a single row of pValues,
degreesOfFreedom and statistics, one entry per feature. With flatten: true it is one
row per feature, carrying featureIndex, pValue, degreesOfFreedom and statistic.
Latu.ML.Stat.chi_square_test(features, :features, :label, true) |> Latu.collect()

  



    

  
    
      
    
    
      correlation(data, column, method \\ "pearson")



        
          
        

    

  


  

      

          @spec correlation(Latu.DataFrame.t(), column(), String.t()) :: Latu.DataFrame.t()


      


The correlation matrix of a column of Vectors.
A lazy builder. method is "pearson" or "spearman"; the answer is one row and one
column, named for the method and the column, holding a Matrix.
Spearman is a rank correlation and needs a sort per column, so cache the input before asking
for one if the lineage is expensive to recompute.
Latu.ML.Stat.correlation(features, :features)

  



    

  
    
      
    
    
      count(features, opts \\ [])



        
          
        

    

  


  

      

          @spec count(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's count of a Vector column, as one expression.
summary/3 for the one metric, with its count field read out. Same :weight option.

  



  
    
      
    
    
      kolmogorov_smirnov_test(data, sample_col, dist_name, params)



        
          
        

    

  


  

      

          @spec kolmogorov_smirnov_test(Latu.DataFrame.t(), column(), String.t(), [number()]) ::
  Latu.DataFrame.t()


      


A one-sample, two-sided Kolmogorov-Smirnov test against a theoretical distribution.
A lazy builder. dist_name is "norm" — the only one Spark supports — and params are that
distribution's, mean then standard deviation. The answer is one row of pValue and
statistic.
Latu.ML.Stat.kolmogorov_smirnov_test(sample, :value, "norm", [0.0, 1.0])
PySpark takes those parameters as varargs (test(df, col, "norm", 0.0, 1.0)); here they are
a list, because a trailing list reads better in Elixir than a trailing splat.

  



    

  
    
      
    
    
      max(features, opts \\ [])



        
          
        

    

  


  

      

          @spec max(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's max of a Vector column, as one expression.
summary/3 for the one metric, with its max field read out. Same :weight option.

  



    

  
    
      
    
    
      mean(features, opts \\ [])



        
          
        

    

  


  

      

          @spec mean(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's mean of a Vector column, as one expression.
summary/3 for the one metric, with its mean field read out. Same :weight option.

  



    

  
    
      
    
    
      min(features, opts \\ [])



        
          
        

    

  


  

      

          @spec min(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's min of a Vector column, as one expression.
summary/3 for the one metric, with its min field read out. Same :weight option.

  



    

  
    
      
    
    
      norm_l1(features, opts \\ [])



        
          
        

    

  


  

      

          @spec norm_l1(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's normL1 of a Vector column, as one expression.
summary/3 for the one metric, with its normL1 field read out. Same :weight option.

  



    

  
    
      
    
    
      norm_l2(features, opts \\ [])



        
          
        

    

  


  

      

          @spec norm_l2(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's normL2 of a Vector column, as one expression.
summary/3 for the one metric, with its normL2 field read out. Same :weight option.

  



    

  
    
      
    
    
      num_nonzeros(features, opts \\ [])



        
          
        

    

  


  

      

          @spec num_nonzeros(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's numNonzeros of a Vector column, as one expression.
summary/3 for the one metric, with its numNonzeros field read out. Same :weight option.

  



    

  
    
      
    
    
      std(features, opts \\ [])



        
          
        

    

  


  

      

          @spec std(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's std of a Vector column, as one expression.
summary/3 for the one metric, with its std field read out. Same :weight option.

  



    

  
    
      
    
    
      sum(features, opts \\ [])



        
          
        

    

  


  

      

          @spec sum(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's sum of a Vector column, as one expression.
summary/3 for the one metric, with its sum field read out. Same :weight option.

  



    

  
    
      
    
    
      summary(features, metrics, opts \\ [])



        
          
        

    

  


  

      

          @spec summary(column(), [metric()], keyword()) :: Latu.Plan.expression()


      


Summary statistics over a Vector column, as one struct. Spark's Summarizer.
alias Latu.ML.Stat

Latu.agg(scored, s: Stat.summary(:features, [:mean, :count]))
An aggregate expression, so it belongs in Latu.agg/2. The struct carries one field per
metric under Spark's own spelling (numNonzeros, normL2), and Latu.Column.get_field/2
reads one out; mean/2 and its nine siblings do that for a single metric in one call.
Every metric but :count is a Vector, which Latu.collect/2 refuses. Read it through
Latu.ML.Functions.vector_to_array/2 or Latu.to_nx/2:
Latu.agg(scored, mean: Functions.vector_to_array(Stat.mean(:features)))
The wire is aggregate_metrics, a function in Spark's internal registry with the metric
names as an array of literals; an unknown name is refused here, naming the ten.
Options
	:weight — a column, or a number, weighting each row. Defaults to 1.0, as PySpark's
does.


  



    

  
    
      
    
    
      variance(features, opts \\ [])



        
          
        

    

  


  

      

          @spec variance(column(), keyword()) :: Latu.Plan.expression()


      


Summarizer's variance of a Vector column, as one expression.
summary/3 for the one metric, with its variance field read out. Same :weight option.
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Latu.ML.Classification 
    



      
Classifiers, and the models they fit.
Everything here predicts a label. The estimators take a features Vector column and a
label column and answer with a model whose attributes live in this module's namespace —
Latu.ML.Classification.LogisticRegressionModel and its kind.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        decision_tree_classifier(opts \\ [])

      


        Decision tree learning algorithm for
classification. It supports both binary and multiclass labels, as well as both continuous
and categorical features.



    


    
      
        fm_classifier(opts \\ [])

      


        Factorization Machines learning algorithm for classification.



    


    
      
        gbt_classifier(opts \\ [])

      


        Gradient-Boosted Trees (GBTs) learning
algorithm for classification. It supports binary labels, as well as both continuous and
categorical features.



    


    
      
        linear_svc(opts \\ [])

      


        This binary classifier optimizes the Hinge Loss using the OWLQN optimizer. Only supports L2
regularization currently.



    


    
      
        logistic_regression(opts \\ [])

      


        Logistic regression. This class supports multinomial logistic (softmax) and binomial
logistic regression.



    


    
      
        multilayer_perceptron_classifier(opts \\ [])

      


        Classifier trainer based on the Multilayer Perceptron. Each layer has sigmoid activation
function, output layer has softmax. Number of inputs has to be equal to the size of feature
vectors. Number of outputs has to be equal to the total number of labels.



    


    
      
        naive_bayes(opts \\ [])

      


        Naive Bayes Classifiers. It supports both Multinomial and Bernoulli NB. Multinomial
NB
can handle finitely supported discrete data. For example, by converting documents into
TF-IDF vectors, it can be used for document classification. By making every vector a binary
(0/1) data, it can also be used as Bernoulli
NB.



    


    
      
        random_forest_classifier(opts \\ [])

      


        Random Forest learning algorithm for
classification. It supports both binary and multiclass labels, as well as both continuous
and categorical features.



    





      


      
        Functions


        


    

  
    
      
    
    
      decision_tree_classifier(opts \\ [])



        
          
        

    

  


  

      

          @spec decision_tree_classifier(keyword()) :: Latu.ML.Estimator.t()


      


Decision tree learning algorithm for
classification. It supports both binary and multiclass labels, as well as both continuous
and categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on
Latu.ML.Classification.DecisionTreeClassificationModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: entropy, gini. Default "gini".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:seed — random seed.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      fm_classifier(opts \\ [])



        
          
        

    

  


  

      

          @spec fm_classifier(keyword()) :: Latu.ML.Estimator.t()


      


Factorization Machines learning algorithm for classification.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Classification.FMClassificationModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:factor_size — Dimensionality of the factor vectors, which are used to get pairwise interactions between variables. Default 8.
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:fit_linear — whether to fit linear term (aka 1-way term) Default true.
	:init_std — standard deviation of initial coefficients. Default 0.01.
	:label_col — label column name. Default "label".
	:max_iter — max number of iterations (>= 0). Default 100.
	:mini_batch_fraction — fraction of the input data set that should be used for one iteration of gradient descent. Default 1.0.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:seed — random seed.
	:solver — The solver algorithm for optimization. Supported options: gd, adamW. (Default adamW) Default "adamW".
	:step_size — Step size to be used for each iteration of optimization (>= 0). Default 1.0.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      gbt_classifier(opts \\ [])



        
          
        

    

  


  

      

          @spec gbt_classifier(keyword()) :: Latu.ML.Estimator.t()


      


Gradient-Boosted Trees (GBTs) learning
algorithm for classification. It supports binary labels, as well as both continuous and
categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Classification.GBTClassificationModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:feature_subset_strategy — The number of features to consider for splits at each tree node. Supported options: 'auto' (choose automatically for task: If numTrees == 1, set to 'all'. If numTrees > 1 (forest), set to 'sqrt' for classification and to 'onethird' for regression), 'all' (use all features), 'onethird' (use 1/3 of the features), 'sqrt' (use sqrt(number of features)), 'log2' (use log2(number of features)), 'n' (when n is in the range (0, 1.0], use n * number of features. When n is in the range (1, number of features), use n features). default = 'auto'. Default "all".
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: variance. Default "variance".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:loss_type — Loss function which GBT tries to minimize (case-insensitive). Supported options: logistic. Default "logistic".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_iter — max number of iterations (>= 0). Default 20.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:seed — random seed.
	:step_size — Step size (a.k.a. learning rate) in interval (0, 1] for shrinking the contribution of each estimator. Default 0.1.
	:subsampling_rate — Fraction of the training data used for learning each decision tree, in range (0, 1]. Default 1.0.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:validation_indicator_col — name of the column that indicates whether each row is for training or for validation. False indicates training; true indicates validation.
	:validation_tol — Threshold for stopping early when fit with validation is used. If the error rate on the validation input changes by less than the validationTol, then learning will stop early (before maxIter). This parameter is ignored when fit without validation is used. Default 0.01.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      linear_svc(opts \\ [])



        
          
        

    

  


  

      

          @spec linear_svc(keyword()) :: Latu.ML.Estimator.t()


      


This binary classifier optimizes the Hinge Loss using the OWLQN optimizer. Only supports L2
regularization currently.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Classification.LinearSVCModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:label_col — label column name. Default "label".
	:max_block_size_in_mb — maximum memory in MB for stacking input data into blocks. Data is stacked within partitions. If more than remaining data size in a partition then it is adjusted to the data size. Default 0.0 represents choosing optimal value, depends on specific algorithm. Must be >= 0. Default 0.0.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:standardization — whether to standardize the training features before fitting the model. Default true.
	:threshold — The threshold in binary classification applied to the linear model prediction. This threshold can be any real number, where Inf will make all predictions 0.0 and -Inf will make all predictions 1.0. Default 0.0.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      logistic_regression(opts \\ [])



        
          
        

    

  


  

      

          @spec logistic_regression(keyword()) :: Latu.ML.Estimator.t()


      


Logistic regression. This class supports multinomial logistic (softmax) and binomial
logistic regression.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Classification.LogisticRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:elastic_net_param — the ElasticNet mixing parameter, in range [0, 1]. For alpha = 0, the penalty is an L2 penalty. For alpha = 1, it is an L1 penalty. Default 0.0.
	:family — The name of family which is a description of the label distribution to be used in the model. Supported options: auto, binomial, multinomial. Default "auto".
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:label_col — label column name. Default "label".
	:lower_bounds_on_coefficients — The lower bounds on coefficients if fitting under bound constrained optimization. The bound matrix must be compatible with the shape (1, number of features) for binomial regression, or (number of classes, number of features) for multinomial regression.
	:lower_bounds_on_intercepts — The lower bounds on intercepts if fitting under bound constrained optimization. The bounds vector size must beequal with 1 for binomial regression, or the number oflasses for multinomial regression.
	:max_block_size_in_mb — maximum memory in MB for stacking input data into blocks. Data is stacked within partitions. If more than remaining data size in a partition then it is adjusted to the data size. Default 0.0 represents choosing optimal value, depends on specific algorithm. Must be >= 0. Default 0.0.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:standardization — whether to standardize the training features before fitting the model. Default true.
	:threshold — Threshold in binary classification prediction, in range [0, 1]. If threshold and thresholds are both set, they must match.e.g. if threshold is p, then thresholds must be equal to [1-p, p]. Default 0.5.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:upper_bounds_on_coefficients — The upper bounds on coefficients if fitting under bound constrained optimization. The bound matrix must be compatible with the shape (1, number of features) for binomial regression, or (number of classes, number of features) for multinomial regression.
	:upper_bounds_on_intercepts — The upper bounds on intercepts if fitting under bound constrained optimization. The bound vector size must be equal with 1 for binomial regression, or the number of classes for multinomial regression.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      multilayer_perceptron_classifier(opts \\ [])



        
          
        

    

  


  

      

          @spec multilayer_perceptron_classifier(keyword()) :: Latu.ML.Estimator.t()


      


Classifier trainer based on the Multilayer Perceptron. Each layer has sigmoid activation
function, output layer has softmax. Number of inputs has to be equal to the size of feature
vectors. Number of outputs has to be equal to the total number of labels.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on
Latu.ML.Classification.MultilayerPerceptronClassificationModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:block_size — block size for stacking input data in matrices. Data is stacked within partitions. If block size is more than remaining data in a partition then it is adjusted to the size of this data. Default 128.
	:features_col — features column name. Default "features".
	:initial_weights — The initial weights of the model.
	:label_col — label column name. Default "label".
	:layers — Sizes of layers from input layer to output layer E.g., Array(780, 100, 10) means 780 inputs, one hidden layer with 100 neurons and output layer of 10 neurons.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:seed — random seed.
	:solver — The solver algorithm for optimization. Supported options: l-bfgs, gd. Default "l-bfgs".
	:step_size — Step size to be used for each iteration of optimization (>= 0). Default 0.03.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      naive_bayes(opts \\ [])



        
          
        

    

  


  

      

          @spec naive_bayes(keyword()) :: Latu.ML.Estimator.t()


      


Naive Bayes Classifiers. It supports both Multinomial and Bernoulli NB. Multinomial
NB
can handle finitely supported discrete data. For example, by converting documents into
TF-IDF vectors, it can be used for document classification. By making every vector a binary
(0/1) data, it can also be used as Bernoulli
NB.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Classification.NaiveBayesModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:features_col — features column name. Default "features".
	:label_col — label column name. Default "label".
	:model_type — The model type which is a string (case-sensitive). Supported options: multinomial (default), bernoulli and gaussian. Default "multinomial".
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:smoothing — The smoothing parameter, should be >= 0, default is 1.0. Default 1.0.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      random_forest_classifier(opts \\ [])



        
          
        

    

  


  

      

          @spec random_forest_classifier(keyword()) :: Latu.ML.Estimator.t()


      


Random Forest learning algorithm for
classification. It supports both binary and multiclass labels, as well as both continuous
and categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on
Latu.ML.Classification.RandomForestClassificationModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:bootstrap — Whether bootstrap samples are used when building trees. Default true.
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:feature_subset_strategy — The number of features to consider for splits at each tree node. Supported options: 'auto' (choose automatically for task: If numTrees == 1, set to 'all'. If numTrees > 1 (forest), set to 'sqrt' for classification and to 'onethird' for regression), 'all' (use all features), 'onethird' (use 1/3 of the features), 'sqrt' (use sqrt(number of features)), 'log2' (use log2(number of features)), 'n' (when n is in the range (0, 1.0], use n * number of features. When n is in the range (1, number of features), use n features). default = 'auto'. Default "auto".
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: entropy, gini. Default "gini".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:num_trees — Number of trees to train (>= 1). Default 20.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:seed — random seed.
	:subsampling_rate — Fraction of the training data used for learning each decision tree, in range (0, 1]. Default 1.0.
	:thresholds — Thresholds in multi-class classification to adjust the probability of predicting each class. Array must have length equal to the number of classes, with values > 0, excepting that at most one value may be 0. The class with largest value p/t is predicted, where p is the original probability of that class and t is the class's threshold.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.
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Latu.ML.Clustering 
    



      
Clustering estimators, and the models they fit.
Unsupervised: a features column goes in and a cluster assignment comes out, with the
cluster centres reachable as tensors from the model's own module.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        bisecting_k_means(opts \\ [])

      


        A bisecting k-means algorithm based on the paper "A comparison of document clustering
techniques" by Steinbach, Karypis, and Kumar, with modification to fit Spark. The algorithm
starts from a single cluster that contains all points. Iteratively it finds divisible
clusters on the bottom level and bisects each of them using k-means, until there are k
leaf clusters in total or no leaf clusters are divisible. The bisecting steps of clusters on
the same level are grouped together to increase parallelism. If bisecting all divisible
clusters on the bottom level would result more than k leaf clusters, larger clusters get
higher priority.



    


    
      
        gaussian_mixture(opts \\ [])

      


        GaussianMixture clustering. This class performs expectation maximization for multivariate
Gaussian Mixture Models (GMMs). A GMM represents a composite distribution of independent
Gaussian distributions with associated "mixing" weights specifying each's contribution to
the composite.



    


    
      
        k_means(opts \\ [])

      


        K-means clustering with a k-means++ like initialization mode (the k-means|| algorithm by
Bahmani et al).



    


    
      
        lda(opts \\ [])

      


        Latent Dirichlet Allocation (LDA), a topic model designed for text documents.



    


    
      
        power_iteration_clustering(opts \\ [])

      


        Power Iteration Clustering (PIC), a scalable graph clustering algorithm developed by Lin
and Cohen. From the abstract:
PIC finds a very low-dimensional embedding of a dataset using truncated power iteration on a
normalized pair-wise similarity matrix of the data.



    





      


      
        Functions


        


    

  
    
      
    
    
      bisecting_k_means(opts \\ [])



        
          
        

    

  


  

      

          @spec bisecting_k_means(keyword()) :: Latu.ML.Estimator.t()


      


A bisecting k-means algorithm based on the paper "A comparison of document clustering
techniques" by Steinbach, Karypis, and Kumar, with modification to fit Spark. The algorithm
starts from a single cluster that contains all points. Iteratively it finds divisible
clusters on the bottom level and bisects each of them using k-means, until there are k
leaf clusters in total or no leaf clusters are divisible. The bisecting steps of clusters on
the same level are grouped together to increase parallelism. If bisecting all divisible
clusters on the bottom level would result more than k leaf clusters, larger clusters get
higher priority.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Clustering.BisectingKMeansModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:distance_measure — the distance measure. Supported options: 'euclidean' and 'cosine'. Default "euclidean".
	:features_col — features column name. Default "features".
	:k — The desired number of leaf clusters. Must be > 1. Default 4.
	:max_iter — max number of iterations (>= 0). Default 20.
	:min_divisible_cluster_size — The minimum number of points (if >= 1.0) or the minimum proportion of points (if < 1.0) of a divisible cluster. Default 1.0.
	:prediction_col — prediction column name. Default "prediction".
	:seed — random seed.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      gaussian_mixture(opts \\ [])



        
          
        

    

  


  

      

          @spec gaussian_mixture(keyword()) :: Latu.ML.Estimator.t()


      


GaussianMixture clustering. This class performs expectation maximization for multivariate
Gaussian Mixture Models (GMMs). A GMM represents a composite distribution of independent
Gaussian distributions with associated "mixing" weights specifying each's contribution to
the composite.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Clustering.GaussianMixtureModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:features_col — features column name. Default "features".
	:k — Number of independent Gaussians in the mixture model. Must be > 1. Default 2.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:seed — random seed.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 0.01.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      k_means(opts \\ [])



        
          
        

    

  


  

      

          @spec k_means(keyword()) :: Latu.ML.Estimator.t()


      


K-means clustering with a k-means++ like initialization mode (the k-means|| algorithm by
Bahmani et al).
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Clustering.KMeansModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:distance_measure — the distance measure. Supported options: 'euclidean' and 'cosine'. Default "euclidean".
	:features_col — features column name. Default "features".
	:init_mode — The initialization algorithm. This can be either "random" to choose random points as initial cluster centers, or "k-means||" to use a parallel variant of k-means++. Default "k-means||".
	:init_steps — The number of steps for k-means|| initialization mode. Must be > 0. Default 2.
	:k — The number of clusters to create. Must be > 1. Default 2.
	:max_block_size_in_mb — maximum memory in MB for stacking input data into blocks. Data is stacked within partitions. If more than remaining data size in a partition then it is adjusted to the data size. Default 0.0 represents choosing optimal value, depends on specific algorithm. Must be >= 0. Default 0.0.
	:max_iter — max number of iterations (>= 0). Default 20.
	:prediction_col — prediction column name. Default "prediction".
	:seed — random seed.
	:solver — The solver algorithm for optimization. Supported options: auto, row, block. Default "auto".
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 0.0001.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      lda(opts \\ [])



        
          
        

    

  


  

      

          @spec lda(keyword()) :: Latu.ML.Estimator.t()


      


Latent Dirichlet Allocation (LDA), a topic model designed for text documents.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on the model's own module.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:doc_concentration — Concentration parameter (commonly named "alpha") for the prior placed on documents' distributions over topics ("theta").
	:features_col — features column name. Default "features".
	:k — The number of topics (clusters) to infer. Must be > 1. Default 10.
	:keep_last_checkpoint — (For EM optimizer) If using checkpointing, this indicates whether to keep the last checkpoint. If false, then the checkpoint will be deleted. Deleting the checkpoint can cause failures if a data partition is lost, so set this bit with care. Default true.
	:learning_decay — Learning rate, set as anexponential decay rate. This should be between (0.5, 1.0] to guarantee asymptotic convergence. Default 0.51.
	:learning_offset — A (positive) learning parameter that downweights early iterations. Larger values make early iterations count less. Default 1024.0.
	:max_iter — max number of iterations (>= 0). Default 20.
	:optimize_doc_concentration — Indicates whether the docConcentration (Dirichlet parameter for document-topic distribution) will be optimized during training. Default true.
	:optimizer — Optimizer or inference algorithm used to estimate the LDA model. Supported: online, em. Default "online".
	:seed — random seed.
	:subsampling_rate — Fraction of the corpus to be sampled and used in each iteration of mini-batch gradient descent, in range (0, 1]. Default 0.05.
	:topic_concentration — Concentration parameter (commonly named "beta" or "eta") for the prior placed on topic' distributions over terms.
	:topic_distribution_col — Output column with estimates of the topic mixture distribution for each document (often called "theta" in the literature). Returns a vector of zeros for an empty document. Default "topicDistribution".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      power_iteration_clustering(opts \\ [])



        
          
        

    

  


  

      

          @spec power_iteration_clustering(keyword()) :: Latu.ML.Helper.t()


      


Power Iteration Clustering (PIC), a scalable graph clustering algorithm developed by Lin
and Cohen. From the abstract:
PIC finds a very low-dimensional embedding of a dataset using truncated power iteration on a
normalized pair-wise similarity matrix of the data.
Latu.ML.assign_clusters/2 is the one thing it does, and it is a lazy builder: it hands
back a Latu.DataFrame and reaches no server until you collect one. There is no fit and
nothing cached — its params ride that call as positional arguments, so every one is
sent whether you set it or not, and the ones you leave alone are sent as the defaults below.
Status :built — generated from PySpark 4.2.0's own param table, and not yet exercised
against a live server by dev/probe_ml.exs.
Params
	:dst_col — Name of the input column for destination vertex IDs. Default "dst".
	:init_mode — The initialization algorithm. This can be either 'random' to use a random vector as vertex properties, or 'degree' to use a normalized sum of similarities with other vertices. Supported options: 'random' and 'degree'. Default "random".
	:k — The number of clusters to create. Must be > 1. Default 2.
	:max_iter — max number of iterations (>= 0). Default 20.
	:src_col — Name of the input column for source vertex IDs. Default "src".
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  


        

      


  

  
    
    Latu.ML.Evaluation - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Evaluation 
    



      
Evaluators: one metric over a scored frame.
An evaluator is neither fitted nor applied. It reads the columns a model wrote and answers
with one number, and metric_name: is what picks which number.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        binary_classification_evaluator(opts \\ [])

      


        Evaluator for binary classification, which expects input columns rawPrediction, label and an
optional weight column. The rawPrediction column can be of type double (binary 0/1
prediction, or probability of label 1) or of type vector (length-2 vector of raw
predictions, scores, or label probabilities).



    


    
      
        clustering_evaluator(opts \\ [])

      


        Evaluator for Clustering results, which expects two input columns: prediction and features.
The metric computes the Silhouette measure using the squared Euclidean distance.



    


    
      
        multiclass_classification_evaluator(opts \\ [])

      


        Evaluator for Multiclass Classification, which expects input columns: prediction, label,
weight (optional) and probabilityCol (only for logLoss).



    


    
      
        multilabel_classification_evaluator(opts \\ [])

      


        Evaluator for Multilabel Classification, which expects two input columns: prediction and
label.



    


    
      
        ranking_evaluator(opts \\ [])

      


        Evaluator for Ranking, which expects two input columns: prediction and label.



    


    
      
        regression_evaluator(opts \\ [])

      


        Evaluator for Regression, which expects input columns prediction, label and an optional
weight column.



    





      


      
        Functions


        


    

  
    
      
    
    
      binary_classification_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec binary_classification_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for binary classification, which expects input columns rawPrediction, label and an
optional weight column. The rawPrediction column can be of type double (binary 0/1
prediction, or probability of label 1) or of type vector (length-2 vector of raw
predictions, scores, or label probabilities).
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:label_col — label column name. Default "label".
	:metric_name — metric name in evaluation (areaUnderROC|areaUnderPR) Default "areaUnderROC".
	:num_bins — Number of bins to down-sample the curves (ROC curve, PR curve) in area computation. If 0, no down-sampling will occur. Must be >= 0. Default 1000.
	:raw_prediction_col — raw prediction (a.k.a. confidence) column name. Default "rawPrediction".
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      clustering_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec clustering_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for Clustering results, which expects two input columns: prediction and features.
The metric computes the Silhouette measure using the squared Euclidean distance.
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:distance_measure — The distance measure. Supported options: 'squaredEuclidean' and 'cosine'. Default "squaredEuclidean".
	:features_col — features column name. Default "features".
	:metric_name — metric name in evaluation (silhouette) Default "silhouette".
	:prediction_col — prediction column name. Default "prediction".
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      multiclass_classification_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec multiclass_classification_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for Multiclass Classification, which expects input columns: prediction, label,
weight (optional) and probabilityCol (only for logLoss).
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:beta — The beta value used in weightedFMeasure|fMeasureByLabel. Must be > 0. The default value is 1. Default 1.0.
	:eps — log-loss is undefined for p=0 or p=1, so probabilities are clipped to max(eps, min(1 - eps, p)). Must be in range (0, 0.5). The default value is 1e-15. Default 1.0e-15.
	:label_col — label column name. Default "label".
	:metric_label — The class whose metric will be computed in truePositiveRateByLabel|falsePositiveRateByLabel|precisionByLabel|recallByLabel|fMeasureByLabel. Must be >= 0. The default value is 0. Default 0.0.
	:metric_name — metric name in evaluation (f1|accuracy|weightedPrecision|weightedRecall|weightedTruePositiveRate| weightedFalsePositiveRate|weightedFMeasure|truePositiveRateByLabel| falsePositiveRateByLabel|precisionByLabel|recallByLabel|fMeasureByLabel| logLoss|hammingLoss) Default "f1".
	:prediction_col — prediction column name. Default "prediction".
	:probability_col — Column name for predicted class conditional probabilities. Note: Not all models output well-calibrated probability estimates! These probabilities should be treated as confidences, not precise probabilities. Default "probability".
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      multilabel_classification_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec multilabel_classification_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for Multilabel Classification, which expects two input columns: prediction and
label.
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:label_col — label column name. Default "label".
	:metric_label — The class whose metric will be computed in precisionByLabel|recallByLabel|f1MeasureByLabel. Must be >= 0. The default value is 0. Default 0.0.
	:metric_name — metric name in evaluation (subsetAccuracy|accuracy|hammingLoss|precision|recall|f1Measure|precisionByLabel|recallByLabel|f1MeasureByLabel|microPrecision|microRecall|microF1Measure) Default "f1Measure".
	:prediction_col — prediction column name. Default "prediction".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      ranking_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec ranking_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for Ranking, which expects two input columns: prediction and label.
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:k — The ranking position value used in meanAveragePrecisionAtK|precisionAtK|ndcgAtK|recallAtK. Must be > 0. The default value is 10. Default 10.
	:label_col — label column name. Default "label".
	:metric_name — metric name in evaluation (meanAveragePrecision|meanAveragePrecisionAtK|precisionAtK|ndcgAtK|recallAtK) Default "meanAveragePrecision".
	:prediction_col — prediction column name. Default "prediction".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      regression_evaluator(opts \\ [])



        
          
        

    

  


  

      

          @spec regression_evaluator(keyword()) :: Latu.ML.Evaluator.t()


      


Evaluator for Regression, which expects input columns prediction, label and an optional
weight column.
An evaluator scores a frame and answers with one number. The verb that runs one is not
written yet, so for now this builds the operator and its params — and the command behind
it is already pinned against PySpark's own bytes.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:label_col — label column name. Default "label".
	:metric_name — metric name in evaluation - one of: rmse - root mean squared error (default) mse - mean squared error r2 - r^2 metric mae - mean absolute error var - explained variance. Default "rmse".
	:prediction_col — prediction column name. Default "prediction".
	:through_origin — whether the regression is through the origin. Default false.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  


        

      


  

  
    
    Latu.ML.FPM - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.FPM 
    



      
Frequent pattern mining.
Spark's own abbreviation, kept as one: fpm in PySpark, FPM here. Two operators, and both
answer with frames rather than predictions — the frequent itemsets and the association rules
a transaction log implies.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        fp_growth(opts \\ [])

      


        A parallel FP-growth algorithm to mine frequent itemsets.



    


    
      
        prefix_span(opts \\ [])

      


        A parallel PrefixSpan algorithm to mine frequent sequential patterns. The PrefixSpan
algorithm is described in J. Pei, et al., PrefixSpan: Mining Sequential Patterns Efficiently
by Prefix-Projected Pattern Growth (see here).
This class is not yet an Estimator/Transformer, use findFrequentSequentialPatterns method
to run the PrefixSpan algorithm.



    





      


      
        Functions


        


    

  
    
      
    
    
      fp_growth(opts \\ [])



        
          
        

    

  


  

      

          @spec fp_growth(keyword()) :: Latu.ML.Estimator.t()


      


A parallel FP-growth algorithm to mine frequent itemsets.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.FPM.FPGrowthModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:items_col — items column name. Default "items".
	:min_confidence — Minimal confidence for generating Association Rule. [0.0, 1.0]. minConfidence will not affect the mining for frequent itemsets, but will affect the association rules generation. Default 0.8.
	:min_support — Minimal support level of the frequent pattern. [0.0, 1.0]. Any pattern that appears more than (minSupport * size-of-the-dataset) times will be output in the frequent itemsets. Default 0.3.
	:num_partitions — Number of partitions (at least 1) used by parallel FP-growth. By default the param is not set, and partition number of the input dataset is used.
	:prediction_col — prediction column name. Default "prediction".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      prefix_span(opts \\ [])



        
          
        

    

  


  

      

          @spec prefix_span(keyword()) :: Latu.ML.Helper.t()


      


A parallel PrefixSpan algorithm to mine frequent sequential patterns. The PrefixSpan
algorithm is described in J. Pei, et al., PrefixSpan: Mining Sequential Patterns Efficiently
by Prefix-Projected Pattern Growth (see here).
This class is not yet an Estimator/Transformer, use findFrequentSequentialPatterns method
to run the PrefixSpan algorithm.
Latu.ML.find_frequent_sequential_patterns/2 is the one thing it does, and it is a lazy
builder: it hands back a Latu.DataFrame and reaches no server until you collect one. There
is no fit and nothing cached — its params ride that call as positional arguments, so
every one is sent whether you set it or not, and the ones you leave alone are sent as the
defaults below.
Status :built — generated from PySpark 4.2.0's own param table, and not yet exercised
against a live server by dev/probe_ml.exs.
Params
	:max_local_proj_db_size — The maximum number of items (including delimiters used in the internal storage format) allowed in a projected database before local processing. If a projected database exceeds this size, another iteration of distributed prefix growth is run. Must be > 0. Default 32000000.
	:max_pattern_length — The maximal length of the sequential pattern. Must be > 0. Default 10.
	:min_support — The minimal support level of the sequential pattern. Sequential pattern that appears more than (minSupport * size-of-the-dataset) times will be output. Must be >= 0. Default 0.1.
	:sequence_col — The name of the sequence column in dataset, rows with nulls in this column are ignored. Default "sequence".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  


        

      


  

  
    
    Latu.ML.Feature - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature 
    



      
Feature transformers, and the models the fitted ones produce.
The half of MLlib that shapes data rather than predicting from it: assembling a features
Vector, scaling it, indexing strings, hashing text. Most are transformers and reach no
server when applied; the ones that must learn something first — a vocabulary, a mean, a set
of quantiles — are estimators, and Latu.ML.fit/2 is what turns those into models.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist — see Latu.ML.operators/1 for
the table it comes from. The two functions below are the exception, and they are here for
the reason PySpark puts them on StopWordsRemover: they answer questions about that
transformer's defaults, which only a running server can answer.

      


      
        Summary


  
    Functions
  


    
      
        binarizer(opts \\ [])

      


        Binarize a column of continuous features given a threshold. Since 3.0.0, Binarize can map
multiple columns at once by setting the inputCols parameter. Note that when both the
inputCol and inputCols parameters are set, an Exception will be thrown. The threshold
parameter is used for single column usage, and thresholds is for multiple columns.



    


    
      
        bucketed_random_projection_lsh(opts \\ [])

      


        LSH class for Euclidean distance metrics. The input is dense or sparse vectors, each of
which represents a point in the Euclidean distance space. The output will be vectors of
configurable dimension. Hash values in the same dimension are calculated by the same hash
function.



    


    
      
        bucketizer(opts \\ [])

      


        Maps a column of continuous features to a column of feature buckets. Since 3.0.0,
Bucketizer can map multiple columns at once by setting the inputCols parameter. Note
that when both the inputCol and inputCols parameters are set, an Exception will be
thrown. The splits parameter is only used for single column usage, and splitsArray is
for multiple columns.



    


    
      
        chi_sq_selector(opts \\ [])

      


        Chi-Squared feature selection, which selects categorical features to use for predicting a
categorical label. The selector supports different selection methods: numTopFeatures,
percentile, fpr, fdr, fwe.



    


    
      
        count_vectorizer(opts \\ [])

      


        Extracts a vocabulary from document collections and generates a CountVectorizerModel.



    


    
      
        dct(opts \\ [])

      


        A feature transformer that takes the 1D discrete cosine transform of a real vector. No zero
padding is performed on the input vector. It returns a real vector of the same length
representing the DCT. The return vector is scaled such that the transform matrix is unitary
(aka scaled DCT-II).



    


    
      
        default_locale(session)

      


        The locale a StopWordsRemover uses when you do not name one.



    


    
      
        default_locale!(session)

      


        See default_locale/1. Raises instead of returning an error.



    


    
      
        elementwise_product(opts \\ [])

      


        Outputs the Hadamard product (i.e., the element-wise product) of each input vector with a
provided "weight" vector. In other words, it scales each column of the dataset by a scalar
multiplier.



    


    
      
        feature_hasher(opts \\ [])

      


        Feature hashing projects a set of categorical or numerical features into a feature vector of
specified dimension (typically substantially smaller than that of the original feature
space). This is done using the hashing trick (https://en.wikipedia.org/wiki/Feature_hashing)
to map features to indices in the feature vector.



    


    
      
        hashing_tf(opts \\ [])

      


        Maps a sequence of terms to their term frequencies using the hashing trick. Currently we use
Austin Appleby's MurmurHash 3 algorithm (MurmurHash3_x86_32) to calculate the hash code
value for the term object. Since a simple modulo is used to transform the hash function to a
column index, it is advisable to use a power of two as the numFeatures parameter; otherwise
the features will not be mapped evenly to the columns.



    


    
      
        idf(opts \\ [])

      


        Compute the Inverse Document Frequency (IDF) given a collection of documents.



    


    
      
        imputer(opts \\ [])

      


        Imputation estimator for completing missing values, using the mean, median or mode of the
columns in which the missing values are located. The input columns should be of numeric
type. Currently Imputer does not support categorical features and possibly creates incorrect
values for a categorical feature.



    


    
      
        index_to_string(opts \\ [])

      


        A pyspark.ml.base.Transformer that maps a column of indices back to a new column of
corresponding string values. The index-string mapping is either from the ML attributes of
the input column, or from user-supplied labels (which take precedence over ML attributes).



    


    
      
        interaction(opts \\ [])

      


        Implements the feature interaction transform. This transformer takes in Double and Vector
type columns and outputs a flattened vector of their feature interactions. To handle
interaction, we first one-hot encode any nominal features. Then, a vector of the feature
cross-products is produced.



    


    
      
        load_default_stop_words(session, language)

      


        Spark's own stop-word list for a language.



    


    
      
        load_default_stop_words!(session, language)

      


        See load_default_stop_words/2. Raises instead of returning an error.



    


    
      
        max_abs_scaler(opts \\ [])

      


        Rescale each feature individually to range [-1, 1] by dividing through the largest maximum
absolute value in each feature. It does not shift/center the data, and thus does not destroy
any sparsity.



    


    
      
        min_hash_lsh(opts \\ [])

      


        LSH class for Jaccard distance. The input can be dense or sparse vectors, but it is more
efficient if it is sparse. For example, Vectors.sparse(10, [(2, 1.0), (3, 1.0), (5, 1.0)])
means there are 10 elements in the space. This set contains elements 2, 3, and 5. Also, any
input vector must have at least 1 non-zero index, and all non-zero values are treated as
binary "1" values.



    


    
      
        min_max_scaler(opts \\ [])

      


        Rescale each feature individually to a common range [min, max] linearly using column summary
statistics, which is also known as min-max normalization or Rescaling. The rescaled value
for feature E is calculated as,



    


    
      
        ngram(opts \\ [])

      


        A feature transformer that converts the input array of strings into an array of n-grams.
Null values in the input array are ignored. It returns an array of n-grams where each n-gram
is represented by a space-separated string of words. When the input is empty, an empty array
is returned. When the input array length is less than n (number of elements per n-gram), no
n-grams are returned.



    


    
      
        normalizer(opts \\ [])

      


        Normalize a vector to have unit norm using the given p-norm.



    


    
      
        one_hot_encoder(opts \\ [])

      


        A one-hot encoder that maps a column of category indices to a column of binary vectors, with
at most a single one-value per row that indicates the input category index. For example with
5 categories, an input value of 2.0 would map to an output vector of [0.0, 0.0, 1.0, 0.0].
The last category is not included by default (configurable via dropLast), because it makes
the vector entries sum up to one, and hence linearly dependent. So an input value of 4.0
maps to [0.0, 0.0, 0.0, 0.0].



    


    
      
        pca(opts \\ [])

      


        PCA trains a model to project vectors to a lower dimensional space of the top k principal
components.



    


    
      
        polynomial_expansion(opts \\ [])

      


        Perform feature expansion in a polynomial space. As said in wikipedia of Polynomial
Expansion, "In mathematics, an expansion
of a product of sums expresses it as a sum of products by using the fact that multiplication
distributes over addition". Take a 2-variable feature vector as an example: (x, y), if we
want to expand it with degree 2, then we get (x, x * x, y, x * y, y * y).



    


    
      
        quantile_discretizer(opts \\ [])

      


        QuantileDiscretizer takes a column with continuous features and outputs a column with
binned categorical features. The number of bins can be set using the numBuckets parameter.
It is possible that the number of buckets used will be less than this value, for example, if
there are too few distinct values of the input to create enough distinct quantiles. Since
3.0.0, QuantileDiscretizer can map multiple columns at once by setting the inputCols
parameter. If both of the inputCol and inputCols parameters are set, an Exception will
be thrown. To specify the number of buckets for each column, the numBucketsArray parameter
can be set, or if the number of buckets should be the same across columns, numBuckets can
be set as a convenience.



    


    
      
        r_formula(opts \\ [])

      


        Implements the transforms required for fitting a dataset against an R model formula.
Currently we support a limited subset of the R operators, including '~', '.', ':', '+', '-',
'*', and '^'.



    


    
      
        regex_tokenizer(opts \\ [])

      


        A regex based tokenizer that extracts tokens either by using the provided regex pattern (in
Java dialect) to split the text (default) or repeatedly matching the regex (if gaps is
false). Optional parameters also allow filtering tokens using a minimal length. It returns
an array of strings that can be empty.



    


    
      
        robust_scaler(opts \\ [])

      


        RobustScaler removes the median and scales the data according to the quantile range. The
quantile range is by default IQR (Interquartile Range, quantile range between the 1st
quartile = 25th quantile and the 3rd quartile = 75th quantile) but can be configured.
Centering and scaling happen independently on each feature by computing the relevant
statistics on the samples in the training set. Median and quantile range are then stored to
be used on later data using the transform method. Note that NaN values are ignored in the
computation of medians and ranges.



    


    
      
        sql_transformer(opts \\ [])

      


        Implements the transforms which are defined by SQL statement. Currently we only support SQL
syntax like SELECT ... FROM __THIS__ where __THIS__ represents the underlying table of
the input dataset.



    


    
      
        standard_scaler(opts \\ [])

      


        Standardizes features by removing the mean and scaling to unit variance using column summary
statistics on the samples in the training set.



    


    
      
        stop_words_remover(opts \\ [])

      


        A feature transformer that filters out stop words from input. Since 3.0.0,
StopWordsRemover can filter out multiple columns at once by setting the inputCols
parameter. Note that when both the inputCol and inputCols parameters are set, an
Exception will be thrown.



    


    
      
        string_indexer(opts \\ [])

      


        A label indexer that maps a string column of labels to an ML column of label indices. If the
input column is numeric, we cast it to string and index the string values. The indices are
in [0, numLabels). By default, this is ordered by label frequencies so the most frequent
label gets index 0. The ordering behavior is controlled by setting stringOrderType. Its
default value is 'frequencyDesc'.



    


    
      
        target_encoder(opts \\ [])

      


        Target Encoding maps a column of categorical indices into a numerical feature derived from
the target.



    


    
      
        tokenizer(opts \\ [])

      


        A tokenizer that converts the input string to lowercase and then splits it by white spaces.



    


    
      
        univariate_feature_selector(opts \\ [])

      


        UnivariateFeatureSelector Feature selector based on univariate statistical tests against
labels. Currently, Spark supports three Univariate Feature Selectors: chi-squared, ANOVA
F-test and F-value. User can choose Univariate Feature Selector by setting featureType and
labelType, and Spark will pick the score function based on the specified featureType and
labelType.



    


    
      
        variance_threshold_selector(opts \\ [])

      


        Feature selector that removes all low-variance features. Features with a (sample) variance
not greater than the threshold will be removed. The default is to keep all features with
non-zero variance, i.e. remove the features that have the same value in all samples.



    


    
      
        vector_assembler(opts \\ [])

      


        A feature transformer that merges multiple columns into a vector column.



    


    
      
        vector_indexer(opts \\ [])

      


        Class for indexing categorical feature columns in a dataset of Vector.



    


    
      
        vector_size_hint(opts \\ [])

      


        A feature transformer that adds size information to the metadata of a vector column.
VectorAssembler needs size information for its input columns and cannot be used on streaming
dataframes without this metadata.



    


    
      
        vector_slicer(opts \\ [])

      


        This class takes a feature vector and outputs a new feature vector with a subarray of the
original features.



    


    
      
        word2vec(opts \\ [])

      


        Word2Vec trains a model of Map(String, Vector), i.e. transforms a word into a code for
further natural language processing or machine learning process.



    





      


      
        Functions


        


    

  
    
      
    
    
      binarizer(opts \\ [])



        
          
        

    

  


  

      

          @spec binarizer(keyword()) :: Latu.ML.Transformer.t()


      


Binarize a column of continuous features given a threshold. Since 3.0.0, Binarize can map
multiple columns at once by setting the inputCols parameter. Note that when both the
inputCol and inputCols parameters are set, an Exception will be thrown. The threshold
parameter is used for single column usage, and thresholds is for multiple columns.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:threshold — Param for threshold used to binarize continuous features. The features greater than the threshold will be binarized to 1.0. The features equal to or less than the threshold will be binarized to 0.0. Default 0.0.
	:thresholds — Param for array of threshold used to binarize continuous features. This is for multiple columns input. If transforming multiple columns and thresholds is not set, but threshold is set, then threshold will be applied across all columns.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      bucketed_random_projection_lsh(opts \\ [])



        
          
        

    

  


  

      

          @spec bucketed_random_projection_lsh(keyword()) :: Latu.ML.Estimator.t()


      


LSH class for Euclidean distance metrics. The input is dense or sparse vectors, each of
which represents a point in the Euclidean distance space. The output will be vectors of
configurable dimension. Hash values in the same dimension are calculated by the same hash
function.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.BucketedRandomProjectionLSHModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:bucket_length — the length of each hash bucket, a larger bucket lowers the false negative rate.
	:input_col — input column name.
	:num_hash_tables — number of hash tables, where increasing number of hash tables lowers the false negative rate, and decreasing it improves the running performance. Default 1.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:seed — random seed.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      bucketizer(opts \\ [])



        
          
        

    

  


  

      

          @spec bucketizer(keyword()) :: Latu.ML.Transformer.t()


      


Maps a column of continuous features to a column of feature buckets. Since 3.0.0,
Bucketizer can map multiple columns at once by setting the inputCols parameter. Note
that when both the inputCol and inputCols parameters are set, an Exception will be
thrown. The splits parameter is only used for single column usage, and splitsArray is
for multiple columns.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — how to handle invalid entries containing NaN values. Values outside the splits will always be treated as errors. Options are 'skip' (filter out rows with invalid values), 'error' (throw an error), or 'keep' (keep invalid values in a special additional bucket). Note that in the multiple column case, the invalid handling is applied to all columns. That said for 'error' it will throw an error if any invalids are found in any column, for 'skip' it will skip rows with any invalids in any columns, etc. Default "error".
	:input_col — input column name.
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:splits — Split points for mapping continuous features into buckets. With n+1 splits, there are n buckets. A bucket defined by splits x,y holds values in the range [x,y) except the last bucket, which also includes y. The splits should be of length >= 3 and strictly increasing. Values at -inf, inf must be explicitly provided to cover all Double values; otherwise, values outside the splits specified will be treated as errors.
	:splits_array — The array of split points for mapping continuous features into buckets for multiple columns. For each input column, with n+1 splits, there are n buckets. A bucket defined by splits x,y holds values in the range [x,y) except the last bucket, which also includes y. The splits should be of length >= 3 and strictly increasing. Values at -inf, inf must be explicitly provided to cover all Double values; otherwise, values outside the splits specified will be treated as errors.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      chi_sq_selector(opts \\ [])



        
          
        

    

  


  

      

          @spec chi_sq_selector(keyword()) :: Latu.ML.Estimator.t()


      


Chi-Squared feature selection, which selects categorical features to use for predicting a
categorical label. The selector supports different selection methods: numTopFeatures,
percentile, fpr, fdr, fwe.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.ChiSqSelectorModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:fdr — The upper bound of the expected false discovery rate. Default 0.05.
	:features_col — features column name. Default "features".
	:fpr — The highest p-value for features to be kept. Default 0.05.
	:fwe — The upper bound of the expected family-wise error rate. Default 0.05.
	:label_col — label column name. Default "label".
	:num_top_features — Number of features that selector will select, ordered by ascending p-value. If the number of features is < numTopFeatures, then this will select all features. Default 50.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:percentile — Percentile of features that selector will select, ordered by ascending p-value. Default 0.1.
	:selector_type — The selector type. Supported options: numTopFeatures (default), percentile, fpr, fdr, fwe. Default "numTopFeatures".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      count_vectorizer(opts \\ [])



        
          
        

    

  


  

      

          @spec count_vectorizer(keyword()) :: Latu.ML.Estimator.t()


      


Extracts a vocabulary from document collections and generates a CountVectorizerModel.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.CountVectorizerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:binary — Binary toggle to control the output vector values. If True, all nonzero counts (after minTF filter applied) are set to 1. This is useful for discrete probabilistic models that model binary events rather than integer counts. Default False. Default false.
	:input_col — input column name.
	:max_df — Specifies the maximum number of different documents a term could appear in to be included in the vocabulary. A term that appears more than the threshold will be ignored. If this is an integer >= 1, this specifies the maximum number of documents the term could appear in; if this is a double in [0,1), then this specifies the maximum fraction of documents the term could appear in. Default (2^63) - 1. Default 9.223372036854776e18.
	:min_df — Specifies the minimum number of different documents a term must appear in to be included in the vocabulary. If this is an integer >= 1, this specifies the number of documents the term must appear in; if this is a double in [0,1), then this specifies the fraction of documents. Default 1.0. Default 1.0.
	:min_tf — Filter to ignore rare words in a document. For each document, terms with frequency/count less than the given threshold are ignored. If this is an integer >= 1, then this specifies a count (of times the term must appear in the document); if this is a double in [0,1), then this specifies a fraction (out of the document's token count). Note that the parameter is only used in transform of CountVectorizerModel and does not affect fitting. Default 1.0. Default 1.0.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:vocab_size — max size of the vocabulary. Default 1 << 18. Default 262144.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      dct(opts \\ [])



        
          
        

    

  


  

      

          @spec dct(keyword()) :: Latu.ML.Transformer.t()


      


A feature transformer that takes the 1D discrete cosine transform of a real vector. No zero
padding is performed on the input vector. It returns a real vector of the same length
representing the DCT. The return vector is scaled such that the transform matrix is unitary
(aka scaled DCT-II).
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:inverse — Set transformer to perform inverse DCT, default False. Default false.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



  
    
      
    
    
      default_locale(session)



        
          
        

    

  


  

      

          @spec default_locale(Latu.Session.t()) :: {:ok, String.t()} | {:error, Latu.Error.t()}


      


The locale a StopWordsRemover uses when you do not name one.
An action, and the reason stop_words_remover/1's locale param has no default this
package can print: it is the JVM's own default locale, or en_US where that one has no
stop-word list. Only the server knows which.
{:ok, locale} = Latu.ML.Feature.default_locale(session)

  



  
    
      
    
    
      default_locale!(session)



        
          
        

    

  


  

      

          @spec default_locale!(Latu.Session.t()) :: String.t()


      


See default_locale/1. Raises instead of returning an error.

  



    

  
    
      
    
    
      elementwise_product(opts \\ [])



        
          
        

    

  


  

      

          @spec elementwise_product(keyword()) :: Latu.ML.Transformer.t()


      


Outputs the Hadamard product (i.e., the element-wise product) of each input vector with a
provided "weight" vector. In other words, it scales each column of the dataset by a scalar
multiplier.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:scaling_vec — Vector for hadamard product.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      feature_hasher(opts \\ [])



        
          
        

    

  


  

      

          @spec feature_hasher(keyword()) :: Latu.ML.Transformer.t()


      


Feature hashing projects a set of categorical or numerical features into a feature vector of
specified dimension (typically substantially smaller than that of the original feature
space). This is done using the hashing trick (https://en.wikipedia.org/wiki/Feature_hashing)
to map features to indices in the feature vector.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:categorical_cols — numeric columns to treat as categorical.
	:input_cols — input column names.
	:num_features — Number of features. Should be greater than 0. Default 262144.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      hashing_tf(opts \\ [])



        
          
        

    

  


  

      

          @spec hashing_tf(keyword()) :: Latu.ML.Transformer.t()


      


Maps a sequence of terms to their term frequencies using the hashing trick. Currently we use
Austin Appleby's MurmurHash 3 algorithm (MurmurHash3_x86_32) to calculate the hash code
value for the term object. Since a simple modulo is used to transform the hash function to a
column index, it is advisable to use a power of two as the numFeatures parameter; otherwise
the features will not be mapped evenly to the columns.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:binary — If True, all non zero counts are set to 1. This is useful for discrete probabilistic models that model binary events rather than integer counts. Default False. Default false.
	:input_col — input column name.
	:num_features — Number of features. Should be greater than 0. Default 262144.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      idf(opts \\ [])



        
          
        

    

  


  

      

          @spec idf(keyword()) :: Latu.ML.Estimator.t()


      


Compute the Inverse Document Frequency (IDF) given a collection of documents.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.IDFModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:min_doc_freq — minimum number of documents in which a term should appear for filtering. Default 0.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      imputer(opts \\ [])



        
          
        

    

  


  

      

          @spec imputer(keyword()) :: Latu.ML.Estimator.t()


      


Imputation estimator for completing missing values, using the mean, median or mode of the
columns in which the missing values are located. The input columns should be of numeric
type. Currently Imputer does not support categorical features and possibly creates incorrect
values for a categorical feature.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.ImputerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:input_cols — input column names.
	:missing_value — The placeholder for the missing values. All occurrences of missingValue will be imputed. Default NaN.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:relative_error — the relative target precision for the approximate quantile algorithm. Must be in the range [0, 1]. Default 0.001.
	:strategy — strategy for imputation. If mean, then replace missing values using the mean value of the feature. If median, then replace missing values using the median value of the feature. If mode, then replace missing using the most frequent value of the feature. Default "mean".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      index_to_string(opts \\ [])



        
          
        

    

  


  

      

          @spec index_to_string(keyword()) :: Latu.ML.Transformer.t()


      


A pyspark.ml.base.Transformer that maps a column of indices back to a new column of
corresponding string values. The index-string mapping is either from the ML attributes of
the input column, or from user-supplied labels (which take precedence over ML attributes).
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:labels — Optional array of labels specifying index-string mapping. If not provided or if empty, then metadata from inputCol is used instead.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      interaction(opts \\ [])



        
          
        

    

  


  

      

          @spec interaction(keyword()) :: Latu.ML.Transformer.t()


      


Implements the feature interaction transform. This transformer takes in Double and Vector
type columns and outputs a flattened vector of their feature interactions. To handle
interaction, we first one-hot encode any nominal features. Then, a vector of the feature
cross-products is produced.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



  
    
      
    
    
      load_default_stop_words(session, language)



        
          
        

    

  


  

      

          @spec load_default_stop_words(Latu.Session.t(), String.t()) ::
  {:ok, [String.t()]} | {:error, Latu.Error.t()}


      


Spark's own stop-word list for a language.
An action, and the other half of what stop_words_remover/1 cannot default: the list ships
with Spark, and danish, dutch, english, finnish, french, german, hungarian,
italian, norwegian, portuguese, russian, spanish, swedish and turkish are the
languages it has.
{:ok, words} = Latu.ML.Feature.load_default_stop_words(session, "german")
remover = Latu.ML.Feature.stop_words_remover(input_col: :words, stop_words: words)

  



  
    
      
    
    
      load_default_stop_words!(session, language)



        
          
        

    

  


  

      

          @spec load_default_stop_words!(Latu.Session.t(), String.t()) :: [String.t()]


      


See load_default_stop_words/2. Raises instead of returning an error.

  



    

  
    
      
    
    
      max_abs_scaler(opts \\ [])



        
          
        

    

  


  

      

          @spec max_abs_scaler(keyword()) :: Latu.ML.Estimator.t()


      


Rescale each feature individually to range [-1, 1] by dividing through the largest maximum
absolute value in each feature. It does not shift/center the data, and thus does not destroy
any sparsity.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.MaxAbsScalerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      min_hash_lsh(opts \\ [])



        
          
        

    

  


  

      

          @spec min_hash_lsh(keyword()) :: Latu.ML.Estimator.t()


      


LSH class for Jaccard distance. The input can be dense or sparse vectors, but it is more
efficient if it is sparse. For example, Vectors.sparse(10, [(2, 1.0), (3, 1.0), (5, 1.0)])
means there are 10 elements in the space. This set contains elements 2, 3, and 5. Also, any
input vector must have at least 1 non-zero index, and all non-zero values are treated as
binary "1" values.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.MinHashLSHModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:num_hash_tables — number of hash tables, where increasing number of hash tables lowers the false negative rate, and decreasing it improves the running performance. Default 1.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:seed — random seed.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      min_max_scaler(opts \\ [])



        
          
        

    

  


  

      

          @spec min_max_scaler(keyword()) :: Latu.ML.Estimator.t()


      


Rescale each feature individually to a common range [min, max] linearly using column summary
statistics, which is also known as min-max normalization or Rescaling. The rescaled value
for feature E is calculated as,
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.MinMaxScalerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:max — Upper bound of the output feature range. Default 1.0.
	:min — Lower bound of the output feature range. Default 0.0.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      ngram(opts \\ [])



        
          
        

    

  


  

      

          @spec ngram(keyword()) :: Latu.ML.Transformer.t()


      


A feature transformer that converts the input array of strings into an array of n-grams.
Null values in the input array are ignored. It returns an array of n-grams where each n-gram
is represented by a space-separated string of words. When the input is empty, an empty array
is returned. When the input array length is less than n (number of elements per n-gram), no
n-grams are returned.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:n — number of elements per n-gram (>=1) Default 2.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      normalizer(opts \\ [])



        
          
        

    

  


  

      

          @spec normalizer(keyword()) :: Latu.ML.Transformer.t()


      


Normalize a vector to have unit norm using the given p-norm.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:p — the p norm value. Default 2.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      one_hot_encoder(opts \\ [])



        
          
        

    

  


  

      

          @spec one_hot_encoder(keyword()) :: Latu.ML.Estimator.t()


      


A one-hot encoder that maps a column of category indices to a column of binary vectors, with
at most a single one-value per row that indicates the input category index. For example with
5 categories, an input value of 2.0 would map to an output vector of [0.0, 0.0, 1.0, 0.0].
The last category is not included by default (configurable via dropLast), because it makes
the vector entries sum up to one, and hence linearly dependent. So an input value of 4.0
maps to [0.0, 0.0, 0.0, 0.0].
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.OneHotEncoderModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:drop_last — whether to drop the last category. Default true.
	:handle_invalid — How to handle invalid data during transform(). Options are 'keep' (invalid data presented as an extra categorical feature) or error (throw an error). Note that this Param is only used during transform; during fitting, invalid data will result in an error. Default "error".
	:input_col — input column name.
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      pca(opts \\ [])



        
          
        

    

  


  

      

          @spec pca(keyword()) :: Latu.ML.Estimator.t()


      


PCA trains a model to project vectors to a lower dimensional space of the top k principal
components.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.PCAModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:k — the number of principal components.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      polynomial_expansion(opts \\ [])



        
          
        

    

  


  

      

          @spec polynomial_expansion(keyword()) :: Latu.ML.Transformer.t()


      


Perform feature expansion in a polynomial space. As said in wikipedia of Polynomial
Expansion, "In mathematics, an expansion
of a product of sums expresses it as a sum of products by using the fact that multiplication
distributes over addition". Take a 2-variable feature vector as an example: (x, y), if we
want to expand it with degree 2, then we get (x, x * x, y, x * y, y * y).
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:degree — the polynomial degree to expand (>= 1) Default 2.
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      quantile_discretizer(opts \\ [])



        
          
        

    

  


  

      

          @spec quantile_discretizer(keyword()) :: Latu.ML.Estimator.t()


      


QuantileDiscretizer takes a column with continuous features and outputs a column with
binned categorical features. The number of bins can be set using the numBuckets parameter.
It is possible that the number of buckets used will be less than this value, for example, if
there are too few distinct values of the input to create enough distinct quantiles. Since
3.0.0, QuantileDiscretizer can map multiple columns at once by setting the inputCols
parameter. If both of the inputCol and inputCols parameters are set, an Exception will
be thrown. To specify the number of buckets for each column, the numBucketsArray parameter
can be set, or if the number of buckets should be the same across columns, numBuckets can
be set as a convenience.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on the model's own module.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — how to handle invalid entries. Options are skip (filter out rows with invalid values), error (throw an error), or keep (keep invalid values in a special additional bucket). Note that in the multiple columns case, the invalid handling is applied to all columns. That said for 'error' it will throw an error if any invalids are found in any columns, for 'skip' it will skip rows with any invalids in any columns, etc. Default "error".
	:input_col — input column name.
	:input_cols — input column names.
	:num_buckets — Maximum number of buckets (quantiles, or categories) into which data points are grouped. Must be >= 2. Default 2.
	:num_buckets_array — Array of number of buckets (quantiles, or categories) into which data points are grouped. This is for multiple columns input. If transforming multiple columns and numBucketsArray is not set, but numBuckets is set, then numBuckets will be applied across all columns.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:relative_error — the relative target precision for the approximate quantile algorithm. Must be in the range [0, 1]. Default 0.001.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      r_formula(opts \\ [])



        
          
        

    

  


  

      

          @spec r_formula(keyword()) :: Latu.ML.Estimator.t()


      


Implements the transforms required for fitting a dataset against an R model formula.
Currently we support a limited subset of the R operators, including '~', '.', ':', '+', '-',
'*', and '^'.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.RFormulaModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:features_col — features column name. Default "features".
	:force_index_label — Force to index label whether it is numeric or string. Default false.
	:formula — R model formula.
	:handle_invalid — how to handle invalid entries. Options are 'skip' (filter out rows with invalid values), 'error' (throw an error), or 'keep' (put invalid data in a special additional bucket, at index numLabels). Default "error".
	:label_col — label column name. Default "label".
	:string_indexer_order_type — How to order categories of a string feature column used by StringIndexer. The last category after ordering is dropped when encoding strings. Supported options: frequencyDesc, frequencyAsc, alphabetDesc, alphabetAsc. The default value is frequencyDesc. When the ordering is set to alphabetDesc, RFormula drops the same category as R when encoding strings. Default "frequencyDesc".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      regex_tokenizer(opts \\ [])



        
          
        

    

  


  

      

          @spec regex_tokenizer(keyword()) :: Latu.ML.Transformer.t()


      


A regex based tokenizer that extracts tokens either by using the provided regex pattern (in
Java dialect) to split the text (default) or repeatedly matching the regex (if gaps is
false). Optional parameters also allow filtering tokens using a minimal length. It returns
an array of strings that can be empty.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:gaps — whether regex splits on gaps (True) or matches tokens (False) Default true.
	:input_col — input column name.
	:min_token_length — minimum token length (>= 0) Default 1.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:pattern — regex pattern (Java dialect) used for tokenizing. Default "\\s+".
	:to_lowercase — whether to convert all characters to lowercase before tokenizing. Default true.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      robust_scaler(opts \\ [])



        
          
        

    

  


  

      

          @spec robust_scaler(keyword()) :: Latu.ML.Estimator.t()


      


RobustScaler removes the median and scales the data according to the quantile range. The
quantile range is by default IQR (Interquartile Range, quantile range between the 1st
quartile = 25th quantile and the 3rd quartile = 75th quantile) but can be configured.
Centering and scaling happen independently on each feature by computing the relevant
statistics on the samples in the training set. Median and quantile range are then stored to
be used on later data using the transform method. Note that NaN values are ignored in the
computation of medians and ranges.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.RobustScalerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:lower — Lower quantile to calculate quantile range. Default 0.25.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:relative_error — the relative target precision for the approximate quantile algorithm. Must be in the range [0, 1]. Default 0.001.
	:upper — Upper quantile to calculate quantile range. Default 0.75.
	:with_centering — Whether to center data with median. Default false.
	:with_scaling — Whether to scale the data to quantile range. Default true.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      sql_transformer(opts \\ [])



        
          
        

    

  


  

      

          @spec sql_transformer(keyword()) :: Latu.ML.Transformer.t()


      


Implements the transforms which are defined by SQL statement. Currently we only support SQL
syntax like SELECT ... FROM __THIS__ where __THIS__ represents the underlying table of
the input dataset.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:statement — SQL statement.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      standard_scaler(opts \\ [])



        
          
        

    

  


  

      

          @spec standard_scaler(keyword()) :: Latu.ML.Estimator.t()


      


Standardizes features by removing the mean and scaling to unit variance using column summary
statistics on the samples in the training set.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.StandardScalerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:with_mean — Center data with mean. Default false.
	:with_std — Scale to unit standard deviation. Default true.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      stop_words_remover(opts \\ [])



        
          
        

    

  


  

      

          @spec stop_words_remover(keyword()) :: Latu.ML.Transformer.t()


      


A feature transformer that filters out stop words from input. Since 3.0.0,
StopWordsRemover can filter out multiple columns at once by setting the inputCols
parameter. Note that when both the inputCol and inputCols parameters are set, an
Exception will be thrown.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:case_sensitive — whether to do a case sensitive comparison over the stop words. Default false.
	:input_col — input column name.
	:input_cols — input column names.
	:locale — locale of the input. ignored when case sensitive is true.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:stop_words — The words to be filtered out.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      string_indexer(opts \\ [])



        
          
        

    

  


  

      

          @spec string_indexer(keyword()) :: Latu.ML.Estimator.t()


      


A label indexer that maps a string column of labels to an ML column of label indices. If the
input column is numeric, we cast it to string and index the string values. The indices are
in [0, numLabels). By default, this is ordered by label frequencies so the most frequent
label gets index 0. The ordering behavior is controlled by setting stringOrderType. Its
default value is 'frequencyDesc'.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.StringIndexerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — how to handle invalid data (unseen or NULL values) in features and label column of string type. Options are 'skip' (filter out rows with invalid data), error (throw an error), or 'keep' (put invalid data in a special additional bucket, at index numLabels). Default "error".
	:input_col — input column name.
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:string_order_type — How to order labels of string column. The first label after ordering is assigned an index of 0. Supported options: frequencyDesc, frequencyAsc, alphabetDesc, alphabetAsc. Default is frequencyDesc. In case of equal frequency when under frequencyDesc/Asc, the strings are further sorted alphabetically. Default "frequencyDesc".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      target_encoder(opts \\ [])



        
          
        

    

  


  

      

          @spec target_encoder(keyword()) :: Latu.ML.Estimator.t()


      


Target Encoding maps a column of categorical indices into a numerical feature derived from
the target.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.TargetEncoderModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — How to handle invalid data during transform(). Options are 'keep' (invalid data presented as an extra categorical feature) or error (throw an error). Default "error".
	:input_col — input column name.
	:input_cols — input column names.
	:label_col — label column name. Default "label".
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:output_cols — output column names.
	:smoothing — value to smooth in-category averages with overall averages. Default 0.0.
	:target_type — whether the label is 'binary' or 'continuous'. Default "binary".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      tokenizer(opts \\ [])



        
          
        

    

  


  

      

          @spec tokenizer(keyword()) :: Latu.ML.Transformer.t()


      


A tokenizer that converts the input string to lowercase and then splits it by white spaces.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      univariate_feature_selector(opts \\ [])



        
          
        

    

  


  

      

          @spec univariate_feature_selector(keyword()) :: Latu.ML.Estimator.t()


      


UnivariateFeatureSelector Feature selector based on univariate statistical tests against
labels. Currently, Spark supports three Univariate Feature Selectors: chi-squared, ANOVA
F-test and F-value. User can choose Univariate Feature Selector by setting featureType and
labelType, and Spark will pick the score function based on the specified featureType and
labelType.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.UnivariateFeatureSelectorModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:feature_type — The feature type. Supported options: categorical, continuous.
	:features_col — features column name. Default "features".
	:label_col — label column name. Default "label".
	:label_type — The label type. Supported options: categorical, continuous.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:selection_mode — The selection mode. Supported options: numTopFeatures (default), percentile, fpr, fdr, fwe. Default "numTopFeatures".
	:selection_threshold — The upper bound of the features that selector will select.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      variance_threshold_selector(opts \\ [])



        
          
        

    

  


  

      

          @spec variance_threshold_selector(keyword()) :: Latu.ML.Estimator.t()


      


Feature selector that removes all low-variance features. Features with a (sample) variance
not greater than the threshold will be removed. The default is to keep all features with
non-zero variance, i.e. remove the features that have the same value in all samples.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.VarianceThresholdSelectorModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:features_col — features column name. Default "features".
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:variance_threshold — Param for variance threshold. Features with a variance not greater than this threshold will be removed. The default value is 0.0. Default 0.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      vector_assembler(opts \\ [])



        
          
        

    

  


  

      

          @spec vector_assembler(keyword()) :: Latu.ML.Transformer.t()


      


A feature transformer that merges multiple columns into a vector column.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — How to handle invalid data (NULL and NaN values). Options are 'skip' (filter out rows with invalid data), 'error' (throw an error), or 'keep' (return relevant number of NaN in the output). Column lengths are taken from the size of ML Attribute Group, which can be set using VectorSizeHint in a pipeline before VectorAssembler. Column lengths can also be inferred from first rows of the data since it is safe to do so but only in case of 'error' or 'skip'). Default "error".
	:input_cols — input column names.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      vector_indexer(opts \\ [])



        
          
        

    

  


  

      

          @spec vector_indexer(keyword()) :: Latu.ML.Estimator.t()


      


Class for indexing categorical feature columns in a dataset of Vector.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.VectorIndexerModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — How to handle invalid data (unseen labels or NULL values). Options are 'skip' (filter out rows with invalid data), 'error' (throw an error), or 'keep' (put invalid data in a special additional bucket, at index of the number of categories of the feature). Default "error".
	:input_col — input column name.
	:max_categories — Threshold for the number of values a categorical feature can take (>= 2). If a feature is found to have > maxCategories values, then it is declared continuous. Default 20.
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      vector_size_hint(opts \\ [])



        
          
        

    

  


  

      

          @spec vector_size_hint(keyword()) :: Latu.ML.Transformer.t()


      


A feature transformer that adds size information to the metadata of a vector column.
VectorAssembler needs size information for its input columns and cannot be used on streaming
dataframes without this metadata.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:handle_invalid — How to handle invalid vectors in inputCol. Invalid vectors include nulls and vectors with the wrong size. The options are skip (filter out rows with invalid vectors), error (throw an error) and optimistic (do not check the vector size, and keep all rows). error by default. Default "error".
	:input_col — input column name.
	:size — Size of vectors in column.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      vector_slicer(opts \\ [])



        
          
        

    

  


  

      

          @spec vector_slicer(keyword()) :: Latu.ML.Transformer.t()


      


This class takes a feature vector and outputs a new feature vector with a subarray of the
original features.
Latu.ML.transform/2 applies it. That is a lazy builder, not an action: it hands back a
Latu.DataFrame and reaches no server until you collect one.
Status :probed — dev/probe_ml.exs applied it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:indices — An array of indices to select features from a vector column. There can be no overlap with names. Default [].
	:input_col — input column name.
	:names — An array of feature names to select features from a vector column. These names must be specified by ML org.apache.spark.ml.attribute.Attribute. There can be no overlap with indices. Default [].
	:output_col — output column name. Defaults to this operator's uid plus __output.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      word2vec(opts \\ [])



        
          
        

    

  


  

      

          @spec word2vec(keyword()) :: Latu.ML.Estimator.t()


      


Word2Vec trains a model of Map(String, Vector), i.e. transforms a word into a code for
further natural language processing or machine learning process.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Feature.Word2VecModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:input_col — input column name.
	:max_iter — max number of iterations (>= 0). Default 1.
	:max_sentence_length — Maximum length (in words) of each sentence in the input data. Any sentence longer than this threshold will be divided into chunks up to the size. Default 1000.
	:min_count — the minimum number of times a token must appear to be included in the word2vec model's vocabulary. Default 5.
	:num_partitions — number of partitions for sentences of words. Default 1.
	:output_col — output column name. Defaults to this operator's uid plus __output.
	:seed — random seed.
	:step_size — Step size to be used for each iteration of optimization (>= 0). Default 0.025.
	:vector_size — the dimension of codes after transforming from words. Default 100.
	:window_size — the window size (context words from [-window, window]). Default value is 5. Default 5.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  


        

      


  

  
    
    Latu.ML.Recommendation - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Recommendation 
    



      
Collaborative filtering.
One operator: alternating least squares over a user/item/rating frame. Its model holds the
learned factors, and recommends in bulk rather than one row at a time — which is why most of
Latu.ML.Recommendation.ALSModel answers with frames.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        als(opts \\ [])

      


        Alternating Least Squares (ALS) matrix factorization.



    





      


      
        Functions


        


    

  
    
      
    
    
      als(opts \\ [])



        
          
        

    

  


  

      

          @spec als(keyword()) :: Latu.ML.Estimator.t()


      


Alternating Least Squares (ALS) matrix factorization.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Recommendation.ALSModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:alpha — alpha for implicit preference. Default 1.0.
	:block_size — block size for stacking input data in matrices. Data is stacked within partitions. If block size is more than remaining data in a partition then it is adjusted to the size of this data. Default 4096.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:cold_start_strategy — strategy for dealing with unknown or new users/items at prediction time. This may be useful in cross-validation or production scenarios, for handling user/item ids the model has not seen in the training data. Supported values: 'nan', 'drop'. Default "nan".
	:final_storage_level — StorageLevel for ALS model factors. Default "MEMORY_AND_DISK".
	:implicit_prefs — whether to use implicit preference. Default false.
	:intermediate_storage_level — StorageLevel for intermediate datasets. Cannot be 'NONE'. Default "MEMORY_AND_DISK".
	:item_col — column name for item ids. Ids must be within the integer value range. Default "item".
	:max_iter — max number of iterations (>= 0). Default 10.
	:nonnegative — whether to use nonnegative constraint for least squares. Default false.
	:num_item_blocks — number of item blocks. Default 10.
	:num_user_blocks — number of user blocks. Default 10.
	:prediction_col — prediction column name. Default "prediction".
	:rank — rank of the factorization. Default 10.
	:rating_col — column name for ratings. Default "rating".
	:reg_param — regularization parameter (>= 0). Default 0.1.
	:seed — random seed.
	:user_col — column name for user ids. Ids must be within the integer value range. Default "user".

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  


        

      


  

  
    
    Latu.ML.Regression - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression 
    



      
Regressors, and the models they fit.
Everything here predicts a number. For the linear families the fitted coefficients are the
model, so reading them back as tensors and scoring on the BEAM with Nx is a real option —
see the model modules in this namespace.
Every constructor here is generated from PySpark 4.2.0's own param table, and every
accessor module from the server's own attribute allowlist. Nothing in this file is
hand-written but the words you are reading — see Latu.ML.operators/1 for the table it all
comes from.

      


      
        Summary


  
    Functions
  


    
      
        aft_survival_regression(opts \\ [])

      


        Accelerated Failure Time (AFT) Model Survival Regression



    


    
      
        decision_tree_regressor(opts \\ [])

      


        Decision tree learning algorithm for
regression. It supports both continuous and categorical features.



    


    
      
        fm_regressor(opts \\ [])

      


        Factorization Machines learning algorithm for regression.



    


    
      
        gbt_regressor(opts \\ [])

      


        Gradient-Boosted Trees (GBTs) learning
algorithm for regression. It supports both continuous and categorical features.



    


    
      
        generalized_linear_regression(opts \\ [])

      


        Generalized Linear Regression.



    


    
      
        isotonic_regression(opts \\ [])

      


        Currently implemented using parallelized pool adjacent violators algorithm. Only univariate
(single feature) algorithm supported.



    


    
      
        linear_regression(opts \\ [])

      


        Linear regression.



    


    
      
        random_forest_regressor(opts \\ [])

      


        Random Forest learning algorithm for
regression. It supports both continuous and categorical features.



    





      


      
        Functions


        


    

  
    
      
    
    
      aft_survival_regression(opts \\ [])



        
          
        

    

  


  

      

          @spec aft_survival_regression(keyword()) :: Latu.ML.Estimator.t()


      


Accelerated Failure Time (AFT) Model Survival Regression
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.AFTSurvivalRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:censor_col — censor column name. The value of this column could be 0 or 1. If the value is 1, it means the event has occurred i.e. uncensored; otherwise censored. Default "censor".
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:label_col — label column name. Default "label".
	:max_block_size_in_mb — maximum memory in MB for stacking input data into blocks. Data is stacked within partitions. If more than remaining data size in a partition then it is adjusted to the data size. Default 0.0 represents choosing optimal value, depends on specific algorithm. Must be >= 0. Default 0.0.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:quantile_probabilities — quantile probabilities array. Values of the quantile probabilities array should be in the range (0, 1) and the array should be non-empty. Default [0.01, 0.05, 0.1, 0.25, 0.5, 0.75, 0.9, 0.95, 0.99].
	:quantiles_col — quantiles column name. This column will output quantiles of corresponding quantileProbabilities if it is set.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      decision_tree_regressor(opts \\ [])



        
          
        

    

  


  

      

          @spec decision_tree_regressor(keyword()) :: Latu.ML.Estimator.t()


      


Decision tree learning algorithm for
regression. It supports both continuous and categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.DecisionTreeRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: variance. Default "variance".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:prediction_col — prediction column name. Default "prediction".
	:seed — random seed.
	:variance_col — column name for the biased sample variance of prediction.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      fm_regressor(opts \\ [])



        
          
        

    

  


  

      

          @spec fm_regressor(keyword()) :: Latu.ML.Estimator.t()


      


Factorization Machines learning algorithm for regression.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.FMRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:factor_size — Dimensionality of the factor vectors, which are used to get pairwise interactions between variables. Default 8.
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:fit_linear — whether to fit linear term (aka 1-way term) Default true.
	:init_std — standard deviation of initial coefficients. Default 0.01.
	:label_col — label column name. Default "label".
	:max_iter — max number of iterations (>= 0). Default 100.
	:mini_batch_fraction — fraction of the input data set that should be used for one iteration of gradient descent. Default 1.0.
	:prediction_col — prediction column name. Default "prediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:seed — random seed.
	:solver — The solver algorithm for optimization. Supported options: gd, adamW. (Default adamW) Default "adamW".
	:step_size — Step size to be used for each iteration of optimization (>= 0). Default 1.0.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      gbt_regressor(opts \\ [])



        
          
        

    

  


  

      

          @spec gbt_regressor(keyword()) :: Latu.ML.Estimator.t()


      


Gradient-Boosted Trees (GBTs) learning
algorithm for regression. It supports both continuous and categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.GBTRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:feature_subset_strategy — The number of features to consider for splits at each tree node. Supported options: 'auto' (choose automatically for task: If numTrees == 1, set to 'all'. If numTrees > 1 (forest), set to 'sqrt' for classification and to 'onethird' for regression), 'all' (use all features), 'onethird' (use 1/3 of the features), 'sqrt' (use sqrt(number of features)), 'log2' (use log2(number of features)), 'n' (when n is in the range (0, 1.0], use n * number of features. When n is in the range (1, number of features), use n features). default = 'auto'. Default "all".
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: variance. Default "variance".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:loss_type — Loss function which GBT tries to minimize (case-insensitive). Supported options: squared, absolute. Default "squared".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_iter — max number of iterations (>= 0). Default 20.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:prediction_col — prediction column name. Default "prediction".
	:seed — random seed.
	:step_size — Step size (a.k.a. learning rate) in interval (0, 1] for shrinking the contribution of each estimator. Default 0.1.
	:subsampling_rate — Fraction of the training data used for learning each decision tree, in range (0, 1]. Default 1.0.
	:validation_indicator_col — name of the column that indicates whether each row is for training or for validation. False indicates training; true indicates validation.
	:validation_tol — Threshold for stopping early when fit with validation is used. If the error rate on the validation input changes by less than the validationTol, then learning will stop early (before maxIter). This parameter is ignored when fit without validation is used. Default 0.01.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      generalized_linear_regression(opts \\ [])



        
          
        

    

  


  

      

          @spec generalized_linear_regression(keyword()) :: Latu.ML.Estimator.t()


      


Generalized Linear Regression.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.GeneralizedLinearRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:family — The name of family which is a description of the error distribution to be used in the model. Supported options: gaussian (default), binomial, poisson, gamma and tweedie. Default "gaussian".
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:label_col — label column name. Default "label".
	:link — The name of link function which provides the relationship between the linear predictor and the mean of the distribution function. Supported options: identity, log, inverse, logit, probit, cloglog and sqrt.
	:link_power — The index in the power link function. Only applicable to the Tweedie family.
	:link_prediction_col — link prediction (linear predictor) column name.
	:max_iter — max number of iterations (>= 0). Default 25.
	:offset_col — The offset column name. If this is not set or empty, we treat all instance offsets as 0.0.
	:prediction_col — prediction column name. Default "prediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:solver — The solver algorithm for optimization. Supported options: irls. Default "irls".
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:variance_power — The power in the variance function of the Tweedie distribution which characterizes the relationship between the variance and mean of the distribution. Only applicable for the Tweedie family. Supported values: 0 and [1, Inf). Default 0.0.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      isotonic_regression(opts \\ [])



        
          
        

    

  


  

      

          @spec isotonic_regression(keyword()) :: Latu.ML.Estimator.t()


      


Currently implemented using parallelized pool adjacent violators algorithm. Only univariate
(single feature) algorithm supported.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.IsotonicRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:feature_index — The index of the feature if featuresCol is a vector column, no effect otherwise. Default 0.
	:features_col — features column name. Default "features".
	:isotonic — whether the output sequence should be isotonic/increasing (true) orantitonic/decreasing (false). Default true.
	:label_col — label column name. Default "label".
	:prediction_col — prediction column name. Default "prediction".
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      linear_regression(opts \\ [])



        
          
        

    

  


  

      

          @spec linear_regression(keyword()) :: Latu.ML.Estimator.t()


      


Linear regression.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.LinearRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:aggregation_depth — suggested depth for treeAggregate (>= 2). Default 2.
	:elastic_net_param — the ElasticNet mixing parameter, in range [0, 1]. For alpha = 0, the penalty is an L2 penalty. For alpha = 1, it is an L1 penalty. Default 0.0.
	:epsilon — The shape parameter to control the amount of robustness. Must be > 1.0. Only valid when loss is huber. Default 1.35.
	:features_col — features column name. Default "features".
	:fit_intercept — whether to fit an intercept term. Default true.
	:label_col — label column name. Default "label".
	:loss — The loss function to be optimized. Supported options: squaredError, huber. Default "squaredError".
	:max_block_size_in_mb — maximum memory in MB for stacking input data into blocks. Data is stacked within partitions. If more than remaining data size in a partition then it is adjusted to the data size. Default 0.0 represents choosing optimal value, depends on specific algorithm. Must be >= 0. Default 0.0.
	:max_iter — max number of iterations (>= 0). Default 100.
	:prediction_col — prediction column name. Default "prediction".
	:reg_param — regularization parameter (>= 0). Default 0.0.
	:solver — The solver algorithm for optimization. Supported options: auto, normal, l-bfgs. Default "auto".
	:standardization — whether to standardize the training features before fitting the model. Default true.
	:tol — the convergence tolerance for iterative algorithms (>= 0). Default 1.0e-6.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.

  



    

  
    
      
    
    
      random_forest_regressor(opts \\ [])



        
          
        

    

  


  

      

          @spec random_forest_regressor(keyword()) :: Latu.ML.Estimator.t()


      


Random Forest learning algorithm for
regression. It supports both continuous and categorical features.
Latu.ML.fit/2 fits it, and hands back a Latu.ML.Model — a reference into the session's
ML cache, not a value. Latu.ML.with_model/3 releases it for you; Latu.ML.delete/1 is the
explicit form. Its attributes are on Latu.ML.Regression.RandomForestRegressionModel.
Status :probed — dev/probe_ml.exs fitted it against a live Spark 4.2.0 server, and
every allowlisted attribute it could ask answered.
Params
	:bootstrap — Whether bootstrap samples are used when building trees. Default true.
	:cache_node_ids — If false, the algorithm will pass trees to executors to match instances with nodes. If true, the algorithm will cache node IDs for each instance. Caching can speed up training of deeper trees. Users can set how often should the cache be checkpointed or disable it by setting checkpointInterval. Default false.
	:checkpoint_interval — set checkpoint interval (>= 1) or disable checkpoint (-1). E.g. 10 means that the cache will get checkpointed every 10 iterations. Note: this setting will be ignored if the checkpoint directory is not set in the SparkContext. Default 10.
	:feature_subset_strategy — The number of features to consider for splits at each tree node. Supported options: 'auto' (choose automatically for task: If numTrees == 1, set to 'all'. If numTrees > 1 (forest), set to 'sqrt' for classification and to 'onethird' for regression), 'all' (use all features), 'onethird' (use 1/3 of the features), 'sqrt' (use sqrt(number of features)), 'log2' (use log2(number of features)), 'n' (when n is in the range (0, 1.0], use n * number of features. When n is in the range (1, number of features), use n features). default = 'auto'. Default "auto".
	:features_col — features column name. Default "features".
	:impurity — Criterion used for information gain calculation (case-insensitive). Supported options: variance. Default "variance".
	:label_col — label column name. Default "label".
	:leaf_col — Leaf indices column name. Predicted leaf index of each instance in each tree by preorder. Default "".
	:max_bins — Max number of bins for discretizing continuous features. Must be >=2 and >= number of categories for any categorical feature. Default 32.
	:max_depth — Maximum depth of the tree. (>= 0) E.g., depth 0 means 1 leaf node; depth 1 means 1 internal node + 2 leaf nodes. Must be in range [0, 30]. Default 5.
	:max_memory_in_mb — Maximum memory in MB allocated to histogram aggregation. If too small, then 1 node will be split per iteration, and its aggregates may exceed this size. Default 256.
	:min_info_gain — Minimum information gain for a split to be considered at a tree node. Default 0.0.
	:min_instances_per_node — Minimum number of instances each child must have after split. If a split causes the left or right child to have fewer than minInstancesPerNode, the split will be discarded as invalid. Should be >= 1. Default 1.
	:min_weight_fraction_per_node — Minimum fraction of the weighted sample count that each child must have after split. If a split causes the fraction of the total weight in the left or right child to be less than minWeightFractionPerNode, the split will be discarded as invalid. Should be in interval [0.0, 0.5). Default 0.0.
	:num_trees — Number of trees to train (>= 1). Default 20.
	:prediction_col — prediction column name. Default "prediction".
	:seed — random seed.
	:subsampling_rate — Fraction of the training data used for learning each decision tree, in range (0, 1]. Default 1.0.
	:weight_col — weight column name. If this is not set or empty, we treat all instance weights as 1.0.

Defaults are documented, never sent: a param the caller did not set and a param sent with
its default value are different requests, and only the first is right. A value's kind is
refused here; its range is Spark's own ParamValidators to refuse, with a better
message than this package could write.
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Latu.ML.Classification.BinaryLogisticRegressionSummary 
    



      
Attributes of a BinaryLogisticRegressionSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.BinaryLogisticRegressionSummary — 25 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.BinaryLogisticRegressionSummary,
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.LogisticRegressionSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        probability_col(holder)

      


        Field in "predictions" which gives the probability of each class as a vector.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability_col(holder)



        
          
        

    

  


  

      

          @spec probability_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability of each class as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.BinaryLogisticRegressionTrainingSummary 
    



      
Attributes of a BinaryLogisticRegressionTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.BinaryLogisticRegressionTrainingSummary — 27 of them
— so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.BinaryLogisticRegressionSummary,
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.LogisticRegressionSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        probability_col(holder)

      


        Field in "predictions" which gives the probability of each class as a vector.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability_col(holder)



        
          
        

    

  


  

      

          @spec probability_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability of each class as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.BinaryRandomForestClassificationSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.BinaryRandomForestClassificationSummary 
    



      
Attributes of a BinaryRandomForestClassificationSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.BinaryRandomForestClassificationSummary — 23 of them
— so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.BinaryRandomForestClassificationTrainingSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.BinaryRandomForestClassificationTrainingSummary 
    



      
Attributes of a BinaryRandomForestClassificationTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.BinaryRandomForestClassificationTrainingSummary — 25
of them — so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.DecisionTreeClassificationModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.DecisionTreeClassificationModel 
    



      
Attributes of a fitted DecisionTreeClassificationModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.DecisionTreeClassificationModel — 10 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.DecisionTreeClassificationModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.tree.DecisionTreeModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        depth(holder)

      


        Return depth of the decision tree.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        num_nodes(holder)

      


        Return number of nodes of the decision tree.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      depth(holder)



        
          
        

    

  


  

      

          @spec depth(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return depth of the decision tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_nodes(holder)



        
          
        

    

  


  

      

          @spec num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return number of nodes of the decision tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.FMClassificationModel 
    



      
Attributes of a fitted FMClassificationModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.FMClassificationModel — 10 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.FMClassificationModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        factors(holder)

      


        Model factor term.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        intercept(holder)

      


        Model intercept.



    


    
      
        linear(holder)

      


        Model linear term.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        summary(model)

      


        Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      factors(holder)



        
          
        

    

  


  

      

          @spec factors(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model factor term.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      linear(holder)



        
          
        

    

  


  

      

          @spec linear(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model linear term.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.
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Latu.ML.Classification.FMClassificationSummary 
    



      
Attributes of a FMClassificationSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.FMClassificationSummary — 23 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.FMClassificationTrainingSummary 
    



      
Attributes of a FMClassificationTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.FMClassificationTrainingSummary — 25 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.GBTClassificationModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.GBTClassificationModel 
    



      
Attributes of a fitted GBTClassificationModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.GBTClassificationModel — 13 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.GBTClassificationModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.tree.TreeEnsembleModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        evaluate_each_iteration(holder, dataset)

      


        Method to compute error or loss for every iteration of gradient boosting.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        get_num_trees(holder)

      


        Number of trees in ensemble.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    


    
      
        total_num_nodes(holder)

      


        Total number of nodes, summed over all trees in the ensemble.



    


    
      
        tree_weights(holder)

      


        Return the weights for each tree.



    


    
      
        trees(holder)

      


        Trees in this ensemble. Warning: These have null parent Estimators.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      evaluate_each_iteration(holder, dataset)



        
          
        

    

  


  

      

          @spec evaluate_each_iteration(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Method to compute error or loss for every iteration of gradient boosting.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      get_num_trees(holder)



        
          
        

    

  


  

      

          @spec get_num_trees(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of trees in ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_num_nodes(holder)



        
          
        

    

  


  

      

          @spec total_num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Total number of nodes, summed over all trees in the ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      tree_weights(holder)



        
          
        

    

  


  

      

          @spec tree_weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return the weights for each tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      trees(holder)



        
          
        

    

  


  

      

          @spec trees(Latu.ML.Model.t()) ::
  {:ok, [Latu.ML.Model.t()]} | {:error, Latu.Error.t()}


      


Trees in this ensemble. Warning: These have null parent Estimators.
An action, and it spends cache: the server registers every sub-model on its way out, so
this answers with a list of Latu.ML.Model — one DecisionTreeRegressionModel and one
cache entry per tree — and they are yours to give back. Latu.ML.delete/1 takes the whole
list in one call.
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Latu.ML.Classification.LinearSVCModel 
    



      
Attributes of a fitted LinearSVCModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LinearSVCModel — 8 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.LinearSVCModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficients(holder)

      


        Model coefficients of Linear SVM Classifier.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        intercept(holder)

      


        Model intercept of Linear SVM Classifier.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        summary(model)

      


        Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficients(holder)



        
          
        

    

  


  

      

          @spec coefficients(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients of Linear SVM Classifier.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept of Linear SVM Classifier.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  


        

      


  

  
    
    Latu.ML.Classification.LinearSVCSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.LinearSVCSummary 
    



      
Attributes of a LinearSVCSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LinearSVCSummary — 23 of them — so tab completion
is that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.LinearSVCTrainingSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.LinearSVCTrainingSummary 
    



      
Attributes of a LinearSVCTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LinearSVCTrainingSummary — 25 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.BinaryClassificationSummary,
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        area_under_roc(holder)

      


        Computes the area under the receiver operating characteristic (ROC) curve.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        f_measure_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        pr(holder)

      


        Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        precision_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        recall_by_threshold(holder)

      


        Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.



    


    
      
        roc(holder)

      


        Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.



    


    
      
        score_col(holder)

      


        Field in "predictions" which gives the probability or raw prediction of each class as a
vector.



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      area_under_roc(holder)



        
          
        

    

  


  

      

          @spec area_under_roc(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the area under the receiver operating characteristic (ROC) curve.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      f_measure_by_threshold(holder)



        
          
        

    

  


  

      

          @spec f_measure_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, F-Measure) curve with beta = 1.0.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pr(holder)



        
          
        

    

  


  

      

          @spec pr(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the precision-recall curve, which is a Dataframe containing two fields recall,
precision with (0.0, 1.0) prepended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_threshold(holder)



        
          
        

    

  


  

      

          @spec precision_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, precision) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the
precision.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_threshold(holder)



        
          
        

    

  


  

      

          @spec recall_by_threshold(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns a dataframe with two fields (threshold, recall) curve. Every possible probability
obtained in transforming the dataset are used as thresholds used in calculating the recall.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      roc(holder)



        
          
        

    

  


  

      

          @spec roc(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Returns the receiver operating characteristic (ROC) curve, which is a Dataframe having two
fields (FPR, TPR) with (0.0, 0.0) prepended and (1.0, 1.0) appended to it.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      score_col(holder)



        
          
        

    

  


  

      

          @spec score_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability or raw prediction of each class as a
vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.LogisticRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.LogisticRegressionModel 
    



      
Attributes of a fitted LogisticRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LogisticRegressionModel — 11 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.LogisticRegressionModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficient_matrix(holder)

      


        Model coefficients.



    


    
      
        coefficients(holder)

      


        Model coefficients of binomial logistic regression. An exception is thrown in the case of
multinomial logistic regression.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        intercept(holder)

      


        Model intercept of binomial logistic regression. An exception is thrown in the case of
multinomial logistic regression.



    


    
      
        intercept_vector(holder)

      


        Model intercept.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficient_matrix(holder)



        
          
        

    

  


  

      

          @spec coefficient_matrix(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      coefficients(holder)



        
          
        

    

  


  

      

          @spec coefficients(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients of binomial logistic regression. An exception is thrown in the case of
multinomial logistic regression.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept of binomial logistic regression. An exception is thrown in the case of
multinomial logistic regression.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept_vector(holder)



        
          
        

    

  


  

      

          @spec intercept_vector(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.
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Latu.ML.Classification.LogisticRegressionSummary 
    



      
Attributes of a LogisticRegressionSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LogisticRegressionSummary — 18 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.LogisticRegressionSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        probability_col(holder)

      


        Field in "predictions" which gives the probability of each class as a vector.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability_col(holder)



        
          
        

    

  


  

      

          @spec probability_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability of each class as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.LogisticRegressionTrainingSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.LogisticRegressionTrainingSummary 
    



      
Attributes of a LogisticRegressionTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.LogisticRegressionTrainingSummary — 20 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.LogisticRegressionSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        probability_col(holder)

      


        Field in "predictions" which gives the probability of each class as a vector.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability_col(holder)



        
          
        

    

  


  

      

          @spec probability_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the probability of each class as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.MultilayerPerceptronClassificationModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.MultilayerPerceptronClassificationModel 
    



      
Attributes of a fitted MultilayerPerceptronClassificationModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.MultilayerPerceptronClassificationModel — 8 of them
— so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.MultilayerPerceptronClassificationModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        summary(model)

      


        Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.



    


    
      
        weights(holder)

      


        the weights of layers.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary (accuracy/precision/recall, objective history, total iterations) of model
trained on the training set. An exception is thrown if trainingSummary is None.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  



  
    
      
    
    
      weights(holder)



        
          
        

    

  


  

      

          @spec weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


the weights of layers.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.MultilayerPerceptronClassificationSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.MultilayerPerceptronClassificationSummary 
    



      
Attributes of a MultilayerPerceptronClassificationSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.MultilayerPerceptronClassificationSummary — 16 of
them — so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Classification.MultilayerPerceptronClassificationTrainingSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.MultilayerPerceptronClassificationTrainingSummary 
    



      
Attributes of a MultilayerPerceptronClassificationTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.MultilayerPerceptronClassificationTrainingSummary —
18 of them — so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.NaiveBayesModel 
    



      
Attributes of a fitted NaiveBayesModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.NaiveBayesModel — 8 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.NaiveBayesModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        pi(holder)

      


        log of class priors.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        sigma(holder)

      


        variance of each feature.



    


    
      
        theta(holder)

      


        log of class conditional probabilities.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pi(holder)



        
          
        

    

  


  

      

          @spec pi(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


log of class priors.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      sigma(holder)



        
          
        

    

  


  

      

          @spec sigma(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


variance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      theta(holder)



        
          
        

    

  


  

      

          @spec theta(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


log of class conditional probabilities.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.RandomForestClassificationModel 
    



      
Attributes of a fitted RandomForestClassificationModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.RandomForestClassificationModel — 14 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.classification.ClassificationModel,
org.apache.spark.ml.classification.ProbabilisticClassificationModel,
org.apache.spark.ml.classification.RandomForestClassificationModel,
org.apache.spark.ml.tree.TreeEnsembleModel, org.apache.spark.ml.util.HasTrainingSummary,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        get_num_trees(holder)

      


        Number of trees in ensemble.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        num_classes(holder)

      


        Number of classes (values which the label can take).



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        predict_probability(holder, value)

      


        Predict the probability of each class given the features.



    


    
      
        predict_raw(holder, value)

      


        Raw prediction for each possible label.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    


    
      
        total_num_nodes(holder)

      


        Total number of nodes, summed over all trees in the ensemble.



    


    
      
        tree_weights(holder)

      


        Return the weights for each tree.



    


    
      
        trees(holder)

      


        Trees in this ensemble. Warning: These have null parent Estimators.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      get_num_trees(holder)



        
          
        

    

  


  

      

          @spec get_num_trees(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of trees in ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_classes(holder)



        
          
        

    

  


  

      

          @spec num_classes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of classes (values which the label can take).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the probability of each class given the features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_raw(holder, value)



        
          
        

    

  


  

      

          @spec predict_raw(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Raw prediction for each possible label.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_num_nodes(holder)



        
          
        

    

  


  

      

          @spec total_num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Total number of nodes, summed over all trees in the ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      tree_weights(holder)



        
          
        

    

  


  

      

          @spec tree_weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return the weights for each tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      trees(holder)



        
          
        

    

  


  

      

          @spec trees(Latu.ML.Model.t()) ::
  {:ok, [Latu.ML.Model.t()]} | {:error, Latu.Error.t()}


      


Trees in this ensemble. Warning: These have null parent Estimators.
An action, and it spends cache: the server registers every sub-model on its way out, so
this answers with a list of Latu.ML.Model — one DecisionTreeClassificationModel and
one cache entry per tree — and they are yours to give back. Latu.ML.delete/1 takes the
whole list in one call.

  


        

      


  

  
    
    Latu.ML.Classification.RandomForestClassificationSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Classification.RandomForestClassificationSummary 
    



      
Attributes of a RandomForestClassificationSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.RandomForestClassificationSummary — 16 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Classification.RandomForestClassificationTrainingSummary 
    



      
Attributes of a RandomForestClassificationTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.classification.RandomForestClassificationTrainingSummary — 18 of
them — so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.classification.ClassificationSummary,
org.apache.spark.ml.classification.TrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        accuracy(holder)

      


        Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        f_measure_by_label(holder, beta)

      


        Returns f-measure for each label (category).



    


    
      
        false_positive_rate_by_label(holder)

      


        Returns false positive rate for each label (category).



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        labels(holder)

      


        Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.



    


    
      
        precision_by_label(holder)

      


        Returns precision for each label (category).



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the prediction of each class.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        recall_by_label(holder)

      


        Returns recall for each label (category).



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination.



    


    
      
        true_positive_rate_by_label(holder)

      


        Returns true positive rate for each label (category).



    


    
      
        weight_col(holder)

      


        Field in "predictions" which gives the weight of each instance as a vector.



    


    
      
        weighted_f_measure(holder, beta)

      


        Returns weighted averaged f-measure.



    


    
      
        weighted_false_positive_rate(holder)

      


        Returns weighted false positive rate.



    


    
      
        weighted_precision(holder)

      


        Returns weighted averaged precision.



    


    
      
        weighted_recall(holder)

      


        Returns weighted averaged recall. (equals to precision, recall and f-measure)



    


    
      
        weighted_true_positive_rate(holder)

      


        Returns weighted true positive rate. (equals to precision, recall and f-measure)



    





      


      
        Functions


        


  
    
      
    
    
      accuracy(holder)



        
          
        

    

  


  

      

          @spec accuracy(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns accuracy. (equals to the total number of correctly classified instances out of the
total number of instances.)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      f_measure_by_label(holder, beta)



        
          
        

    

  


  

      

          @spec f_measure_by_label(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns f-measure for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      false_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec false_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns false positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the sequence of labels in ascending order. This order matches the order used in
metrics which are specified as arrays over labels, e.g., truePositiveRateByLabel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. It contains one more
element, the initial state, than number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      precision_by_label(holder)



        
          
        

    

  


  

      

          @spec precision_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns precision for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the prediction of each class.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      recall_by_label(holder)



        
          
        

    

  


  

      

          @spec recall_by_label(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns recall for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      true_positive_rate_by_label(holder)



        
          
        

    

  


  

      

          @spec true_positive_rate_by_label(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns true positive rate for each label (category).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weight_col(holder)



        
          
        

    

  


  

      

          @spec weight_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the weight of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_f_measure(holder, beta)



        
          
        

    

  


  

      

          @spec weighted_f_measure(Latu.ML.Summary.t(), number()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged f-measure.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	beta — a number, sent as a double


  



  
    
      
    
    
      weighted_false_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_false_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted false positive rate.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_precision(holder)



        
          
        

    

  


  

      

          @spec weighted_precision(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged precision.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_recall(holder)



        
          
        

    

  


  

      

          @spec weighted_recall(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted averaged recall. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      weighted_true_positive_rate(holder)



        
          
        

    

  


  

      

          @spec weighted_true_positive_rate(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns weighted true positive rate. (equals to precision, recall and f-measure)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Clustering.BisectingKMeansModel 
    



      
Attributes of a fitted BisectingKMeansModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.BisectingKMeansModel — 6 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.BisectingKMeansModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster_center_matrix(holder)

      


        Spark's clusterCenterMatrix. PySpark exposes no attribute under that name, so there is no
description of it to quote here.



    


    
      
        compute_cost(holder, dataset)

      


        Computes the sum of squared distances between the input points and their corresponding
cluster centers.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        num_features(holder)

      


        Number of features, i.e., length of Vectors which this transforms.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster_center_matrix(holder)



        
          
        

    

  


  

      

          @spec cluster_center_matrix(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Spark's clusterCenterMatrix. PySpark exposes no attribute under that name, so there is no
description of it to quote here.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      compute_cost(holder, dataset)



        
          
        

    

  


  

      

          @spec compute_cost(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Computes the sum of squared distances between the input points and their corresponding
cluster centers.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of features, i.e., length of Vectors which this transforms.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  


        

      


  

  
    
    Latu.ML.Clustering.BisectingKMeansSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.BisectingKMeansSummary 
    



      
Attributes of a BisectingKMeansSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.BisectingKMeansSummary — 8 of them — so tab completion
is that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.BisectingKMeansSummary,
org.apache.spark.ml.clustering.ClusteringSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster(holder)

      


        DataFrame of predicted cluster centers for each training data point.



    


    
      
        cluster_sizes(holder)

      


        Size of (number of data points in) each cluster.



    


    
      
        features_col(holder)

      


        Name for column of features in predictions.



    


    
      
        k(holder)

      


        The number of clusters the model was trained with.



    


    
      
        num_iter(holder)

      


        Number of iterations.



    


    
      
        prediction_col(holder)

      


        Name for column of predicted clusters in predictions.



    


    
      
        predictions(holder)

      


        DataFrame produced by the model's transform method.



    


    
      
        training_cost(holder)

      


        Sum of squared distances to the nearest centroid for all points in the training dataset.
This is equivalent to sklearn's inertia.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster(holder)



        
          
        

    

  


  

      

          @spec cluster(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame of predicted cluster centers for each training data point.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      cluster_sizes(holder)



        
          
        

    

  


  

      

          @spec cluster_sizes(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Size of (number of data points in) each cluster.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of features in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      k(holder)



        
          
        

    

  


  

      

          @spec k(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The number of clusters the model was trained with.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_iter(holder)



        
          
        

    

  


  

      

          @spec num_iter(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of predicted clusters in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame produced by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      training_cost(holder)



        
          
        

    

  


  

      

          @spec training_cost(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Sum of squared distances to the nearest centroid for all points in the training dataset.
This is equivalent to sklearn's inertia.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.ClusteringSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.ClusteringSummary 
    



      
Attributes of a ClusteringSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.ClusteringSummary — 7 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.ClusteringSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster(holder)

      


        DataFrame of predicted cluster centers for each training data point.



    


    
      
        cluster_sizes(holder)

      


        Size of (number of data points in) each cluster.



    


    
      
        features_col(holder)

      


        Name for column of features in predictions.



    


    
      
        k(holder)

      


        The number of clusters the model was trained with.



    


    
      
        num_iter(holder)

      


        Number of iterations.



    


    
      
        prediction_col(holder)

      


        Name for column of predicted clusters in predictions.



    


    
      
        predictions(holder)

      


        DataFrame produced by the model's transform method.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster(holder)



        
          
        

    

  


  

      

          @spec cluster(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame of predicted cluster centers for each training data point.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      cluster_sizes(holder)



        
          
        

    

  


  

      

          @spec cluster_sizes(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Size of (number of data points in) each cluster.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of features in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      k(holder)



        
          
        

    

  


  

      

          @spec k(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The number of clusters the model was trained with.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_iter(holder)



        
          
        

    

  


  

      

          @spec num_iter(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of predicted clusters in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame produced by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  


        

      


  

  
    
    Latu.ML.Clustering.DistributedLDAModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.DistributedLDAModel 
    



      
Attributes of a fitted DistributedLDAModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.DistributedLDAModel — 11 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.DistributedLDAModel,
org.apache.spark.ml.clustering.LDAModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        describe_topics(holder, max_terms_per_topic)

      


        Return the topics described by their top-weighted terms.



    


    
      
        estimated_doc_concentration(holder)

      


        Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.



    


    
      
        get_checkpoint_files(holder)

      


        If using checkpointing and LDA.keepLastCheckpoint is set to true, then there may be saved
checkpoint files. This method is provided so that users can manage those files.



    


    
      
        is_distributed(holder)

      


        Indicates whether this instance is of type DistributedLDAModel.



    


    
      
        log_likelihood(holder, dataset)

      


        Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).



    


    
      
        log_perplexity(holder, dataset)

      


        Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).



    


    
      
        log_prior(holder)

      


        Log probability of the current parameter estimate: log P(topics, topic distributions for
docs | alpha, eta)



    


    
      
        to_local(holder)

      


        Convert this distributed model to a local representation. This discards info about the
training dataset.



    


    
      
        topics_matrix(holder)

      


        Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.



    


    
      
        training_log_likelihood(holder)

      


        Log likelihood of the observed tokens in the training set, given the current parameter
estimates: log P(docs | topics, topic distributions for docs, Dirichlet hyperparameters)



    


    
      
        vocab_size(holder)

      


        Vocabulary size (number of terms or words in the vocabulary)



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      describe_topics(holder, max_terms_per_topic)



        
          
        

    

  


  

      

          @spec describe_topics(Latu.ML.Model.t(), integer()) :: Latu.DataFrame.t()


      


Return the topics described by their top-weighted terms.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	max_terms_per_topic — an integer


  



  
    
      
    
    
      estimated_doc_concentration(holder)



        
          
        

    

  


  

      

          @spec estimated_doc_concentration(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      get_checkpoint_files(holder)



        
          
        

    

  


  

      

          @spec get_checkpoint_files(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


If using checkpointing and LDA.keepLastCheckpoint is set to true, then there may be saved
checkpoint files. This method is provided so that users can manage those files.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      is_distributed(holder)



        
          
        

    

  


  

      

          @spec is_distributed(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether this instance is of type DistributedLDAModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      log_likelihood(holder, dataset)



        
          
        

    

  


  

      

          @spec log_likelihood(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      log_perplexity(holder, dataset)



        
          
        

    

  


  

      

          @spec log_perplexity(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      log_prior(holder)



        
          
        

    

  


  

      

          @spec log_prior(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Log probability of the current parameter estimate: log P(topics, topic distributions for
docs | alpha, eta)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      to_local(holder)



        
          
        

    

  


  

      

          @spec to_local(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Convert this distributed model to a local representation. This discards info about the
training dataset.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      topics_matrix(holder)



        
          
        

    

  


  

      

          @spec topics_matrix(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      training_log_likelihood(holder)



        
          
        

    

  


  

      

          @spec training_log_likelihood(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Log likelihood of the observed tokens in the training set, given the current parameter
estimates: log P(docs | topics, topic distributions for docs, Dirichlet hyperparameters)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      vocab_size(holder)



        
          
        

    

  


  

      

          @spec vocab_size(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Vocabulary size (number of terms or words in the vocabulary)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.GaussianMixtureModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.GaussianMixtureModel 
    



      
Attributes of a fitted GaussianMixtureModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.GaussianMixtureModel — 7 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.GaussianMixtureModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        gaussians_df(holder)

      


        Retrieve Gaussian distributions as a DataFrame. Each row represents a Gaussian Distribution.
The DataFrame has two columns: mean (Vector) and cov (Matrix).



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        num_features(holder)

      


        Number of features, i.e., length of Vectors which this transforms.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_probability(holder, value)

      


        Predict probability for the given features.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    


    
      
        weights(holder)

      


        Weight for each Gaussian distribution in the mixture. This is a multinomial probability
distribution over the k Gaussians, where weights[i] is the weight for Gaussian i, and
weights sum to 1.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      gaussians_df(holder)



        
          
        

    

  


  

      

          @spec gaussians_df(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


Retrieve Gaussian distributions as a DataFrame. Each row represents a Gaussian Distribution.
The DataFrame has two columns: mean (Vector) and cov (Matrix).
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of features, i.e., length of Vectors which this transforms.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_probability(holder, value)



        
          
        

    

  


  

      

          @spec predict_probability(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict probability for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  



  
    
      
    
    
      weights(holder)



        
          
        

    

  


  

      

          @spec weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Weight for each Gaussian distribution in the mixture. This is a multinomial probability
distribution over the k Gaussians, where weights[i] is the weight for Gaussian i, and
weights sum to 1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.GaussianMixtureSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.GaussianMixtureSummary 
    



      
Attributes of a GaussianMixtureSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.GaussianMixtureSummary — 10 of them — so tab completion
is that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.ClusteringSummary,
org.apache.spark.ml.clustering.GaussianMixtureSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster(holder)

      


        DataFrame of predicted cluster centers for each training data point.



    


    
      
        cluster_sizes(holder)

      


        Size of (number of data points in) each cluster.



    


    
      
        features_col(holder)

      


        Name for column of features in predictions.



    


    
      
        k(holder)

      


        The number of clusters the model was trained with.



    


    
      
        log_likelihood(holder)

      


        Total log-likelihood for this model on the given data.



    


    
      
        num_iter(holder)

      


        Number of iterations.



    


    
      
        prediction_col(holder)

      


        Name for column of predicted clusters in predictions.



    


    
      
        predictions(holder)

      


        DataFrame produced by the model's transform method.



    


    
      
        probability(holder)

      


        DataFrame of probabilities of each cluster for each training data point.



    


    
      
        probability_col(holder)

      


        Name for column of predicted probability of each cluster in predictions.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster(holder)



        
          
        

    

  


  

      

          @spec cluster(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame of predicted cluster centers for each training data point.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      cluster_sizes(holder)



        
          
        

    

  


  

      

          @spec cluster_sizes(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Size of (number of data points in) each cluster.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of features in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      k(holder)



        
          
        

    

  


  

      

          @spec k(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The number of clusters the model was trained with.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      log_likelihood(holder)



        
          
        

    

  


  

      

          @spec log_likelihood(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Total log-likelihood for this model on the given data.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_iter(holder)



        
          
        

    

  


  

      

          @spec num_iter(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of predicted clusters in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame produced by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability(holder)



        
          
        

    

  


  

      

          @spec probability(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame of probabilities of each cluster for each training data point.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      probability_col(holder)



        
          
        

    

  


  

      

          @spec probability_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of predicted probability of each cluster in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.KMeansModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.KMeansModel 
    



      
Attributes of a fitted KMeansModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.KMeansModel — 5 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.KMeansModel, org.apache.spark.ml.util.HasTrainingSummary,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster_center_matrix(holder)

      


        Spark's clusterCenterMatrix. PySpark exposes no attribute under that name, so there is no
description of it to quote here.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        num_features(holder)

      


        Number of features, i.e., length of Vectors which this transforms.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster_center_matrix(holder)



        
          
        

    

  


  

      

          @spec cluster_center_matrix(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Spark's clusterCenterMatrix. PySpark exposes no attribute under that name, so there is no
description of it to quote here.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of features, i.e., length of Vectors which this transforms.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  


        

      


  

  
    
    Latu.ML.Clustering.KMeansSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.KMeansSummary 
    



      
Attributes of a KMeansSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.KMeansSummary — 8 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.ClusteringSummary,
org.apache.spark.ml.clustering.KMeansSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        cluster(holder)

      


        DataFrame of predicted cluster centers for each training data point.



    


    
      
        cluster_sizes(holder)

      


        Size of (number of data points in) each cluster.



    


    
      
        features_col(holder)

      


        Name for column of features in predictions.



    


    
      
        k(holder)

      


        The number of clusters the model was trained with.



    


    
      
        num_iter(holder)

      


        Number of iterations.



    


    
      
        prediction_col(holder)

      


        Name for column of predicted clusters in predictions.



    


    
      
        predictions(holder)

      


        DataFrame produced by the model's transform method.



    


    
      
        training_cost(holder)

      


        K-means cost (sum of squared distances to the nearest centroid for all points in the
training dataset). This is equivalent to sklearn's inertia.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      cluster(holder)



        
          
        

    

  


  

      

          @spec cluster(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame of predicted cluster centers for each training data point.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      cluster_sizes(holder)



        
          
        

    

  


  

      

          @spec cluster_sizes(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Size of (number of data points in) each cluster.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of features in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      k(holder)



        
          
        

    

  


  

      

          @spec k(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The number of clusters the model was trained with.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_iter(holder)



        
          
        

    

  


  

      

          @spec num_iter(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Name for column of predicted clusters in predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


DataFrame produced by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      training_cost(holder)



        
          
        

    

  


  

      

          @spec training_cost(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


K-means cost (sum of squared distances to the nearest centroid for all points in the
training dataset). This is equivalent to sklearn's inertia.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.LDAModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.LDAModel 
    



      
Attributes of a fitted LDAModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.LDAModel — 7 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.LDAModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        describe_topics(holder, max_terms_per_topic)

      


        Return the topics described by their top-weighted terms.



    


    
      
        estimated_doc_concentration(holder)

      


        Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.



    


    
      
        is_distributed(holder)

      


        Indicates whether this instance is of type DistributedLDAModel.



    


    
      
        log_likelihood(holder, dataset)

      


        Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).



    


    
      
        log_perplexity(holder, dataset)

      


        Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).



    


    
      
        topics_matrix(holder)

      


        Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.



    


    
      
        vocab_size(holder)

      


        Vocabulary size (number of terms or words in the vocabulary)



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      describe_topics(holder, max_terms_per_topic)



        
          
        

    

  


  

      

          @spec describe_topics(Latu.ML.Model.t(), integer()) :: Latu.DataFrame.t()


      


Return the topics described by their top-weighted terms.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	max_terms_per_topic — an integer


  



  
    
      
    
    
      estimated_doc_concentration(holder)



        
          
        

    

  


  

      

          @spec estimated_doc_concentration(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      is_distributed(holder)



        
          
        

    

  


  

      

          @spec is_distributed(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether this instance is of type DistributedLDAModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      log_likelihood(holder, dataset)



        
          
        

    

  


  

      

          @spec log_likelihood(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      log_perplexity(holder, dataset)



        
          
        

    

  


  

      

          @spec log_perplexity(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      topics_matrix(holder)



        
          
        

    

  


  

      

          @spec topics_matrix(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      vocab_size(holder)



        
          
        

    

  


  

      

          @spec vocab_size(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Vocabulary size (number of terms or words in the vocabulary)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Clustering.LocalLDAModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Clustering.LocalLDAModel 
    



      
Attributes of a fitted LocalLDAModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.clustering.LocalLDAModel — 7 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.clustering.LDAModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        describe_topics(holder, max_terms_per_topic)

      


        Return the topics described by their top-weighted terms.



    


    
      
        estimated_doc_concentration(holder)

      


        Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.



    


    
      
        is_distributed(holder)

      


        Indicates whether this instance is of type DistributedLDAModel.



    


    
      
        log_likelihood(holder, dataset)

      


        Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).



    


    
      
        log_perplexity(holder, dataset)

      


        Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).



    


    
      
        topics_matrix(holder)

      


        Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.



    


    
      
        vocab_size(holder)

      


        Vocabulary size (number of terms or words in the vocabulary)



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      describe_topics(holder, max_terms_per_topic)



        
          
        

    

  


  

      

          @spec describe_topics(Latu.ML.Model.t(), integer()) :: Latu.DataFrame.t()


      


Return the topics described by their top-weighted terms.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	max_terms_per_topic — an integer


  



  
    
      
    
    
      estimated_doc_concentration(holder)



        
          
        

    

  


  

      

          @spec estimated_doc_concentration(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Value for LDA.docConcentration estimated from data. If Online LDA was used and
LDA.optimizeDocConcentration was set to false, then this returns the fixed (given) value
for the LDA.docConcentration parameter.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      is_distributed(holder)



        
          
        

    

  


  

      

          @spec is_distributed(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether this instance is of type DistributedLDAModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      log_likelihood(holder, dataset)



        
          
        

    

  


  

      

          @spec log_likelihood(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculates a lower bound on the log likelihood of the entire corpus. See Equation (16) in
the Online LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      log_perplexity(holder, dataset)



        
          
        

    

  


  

      

          @spec log_perplexity(Latu.ML.Model.t(), Latu.DataFrame.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Calculate an upper bound on perplexity. (Lower is better.) See Equation (16) in the Online
LDA paper (Hoffman et al., 2010).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal


  



  
    
      
    
    
      topics_matrix(holder)



        
          
        

    

  


  

      

          @spec topics_matrix(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Inferred topics, where each topic is represented by a distribution over terms. This is a
matrix of size vocabSize x k, where each column is a topic. No guarantees are given about
the ordering of the topics.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      vocab_size(holder)



        
          
        

    

  


  

      

          @spec vocab_size(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Vocabulary size (number of terms or words in the vocabulary)
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.FPM.FPGrowthModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.FPM.FPGrowthModel 
    



      
Attributes of a fitted FPGrowthModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.fpm.FPGrowthModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.fpm.FPGrowthModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        association_rules(holder)

      


        DataFrame with four columns:  antecedent - Array of the same type as the input column. 
consequent - Array of the same type as the input column.  confidence - Confidence for
the rule (DoubleType).  lift - Lift for the rule (DoubleType).



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        freq_itemsets(holder)

      


        DataFrame with two columns:  items - Itemset of the same type as the input column. 
freq - Frequency of the itemset (LongType).



    





      


      
        Functions


        


  
    
      
    
    
      association_rules(holder)



        
          
        

    

  


  

      

          @spec association_rules(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


DataFrame with four columns:  antecedent - Array of the same type as the input column. 
consequent - Array of the same type as the input column.  confidence - Confidence for
the rule (DoubleType).  lift - Lift for the rule (DoubleType).
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      freq_itemsets(holder)



        
          
        

    

  


  

      

          @spec freq_itemsets(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


DataFrame with two columns:  items - Itemset of the same type as the input column. 
freq - Frequency of the itemset (LongType).
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  


        

      


  

  
    
    Latu.ML.Feature.BucketedRandomProjectionLSHModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.BucketedRandomProjectionLSHModel 
    



      
Attributes of a fitted BucketedRandomProjectionLSHModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.BucketedRandomProjectionLSHModel — 2 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.LSHModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        approx_nearest_neighbors(holder, dataset, key, num_nearest_neighbors, dist_col)

      


        Given a large dataset and an item, approximately find at most k items which have the closest
distance to the item. If the outputCol is missing, the method will transform the data; if
the outputCol exists, it will use that. This allows caching of the transformed data when
necessary.



    


    
      
        approx_similarity_join(holder, dataset_a, dataset_b, threshold, dist_col)

      


        Join two datasets to approximately find all pairs of rows whose distance are smaller than
the threshold. If the outputCol is missing, the method will transform the data; if the
outputCol exists, it will use that. This allows caching of the transformed data when
necessary.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    





      


      
        Functions


        


  
    
      
    
    
      approx_nearest_neighbors(holder, dataset, key, num_nearest_neighbors, dist_col)



        
          
        

    

  


  

      

          @spec approx_nearest_neighbors(
  Latu.ML.Model.t(),
  Latu.DataFrame.t(),
  Nx.Tensor.t() | Latu.ML.SparseVector.t(),
  integer(),
  String.t() | atom()
) :: Latu.DataFrame.t()


      


Given a large dataset and an item, approximately find at most k items which have the closest
distance to the item. If the outputCol is missing, the method will transform the data; if
the outputCol exists, it will use that. This allows caching of the transformed data when
necessary.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal
	key — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector
	num_nearest_neighbors — an integer
	dist_col — a string, or an atom


  



  
    
      
    
    
      approx_similarity_join(holder, dataset_a, dataset_b, threshold, dist_col)



        
          
        

    

  


  

      

          @spec approx_similarity_join(
  Latu.ML.Model.t(),
  Latu.DataFrame.t(),
  Latu.DataFrame.t(),
  number(),
  String.t() | atom()
) :: Latu.DataFrame.t()


      


Join two datasets to approximately find all pairs of rows whose distance are smaller than
the threshold. If the outputCol is missing, the method will transform the data; if the
outputCol exists, it will use that. This allows caching of the transformed data when
necessary.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset_a — a Latu.DataFrame, sent as a relation rather than a literal
	dataset_b — a Latu.DataFrame, sent as a relation rather than a literal
	threshold — a number, sent as a double
	dist_col — a string, or an atom


  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  


        

      


  

  
    
    Latu.ML.Feature.ChiSqSelectorModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.ChiSqSelectorModel 
    



      
Attributes of a fitted ChiSqSelectorModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.ChiSqSelectorModel — 1 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.ChiSqSelectorModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        selected_features(holder)

      


        List of indices to select (filter).



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      selected_features(holder)



        
          
        

    

  


  

      

          @spec selected_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


List of indices to select (filter).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.CountVectorizerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.CountVectorizerModel 
    



      
Attributes of a fitted CountVectorizerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.CountVectorizerModel — 1 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
This model does not have to be fitted: from_vocabulary/3 builds one on the server out of
what you pass, through its own helper method. That is a cache entry like a fit's, and yours
to give back.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.CountVectorizerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        from_vocabulary(session, vocabulary, opts \\ [])

      


        Construct the model directly from a vocabulary list of strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by countVectorizerModelFromVocabulary on the server's helper object, from
CountVectorizerModel.from_vocabulary.



    


    
      
        vocabulary(holder)

      


        An array of terms in the vocabulary.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



    

  
    
      
    
    
      from_vocabulary(session, vocabulary, opts \\ [])



        
          
        

    

  


  

      

          @spec from_vocabulary(Latu.Session.t(), [String.t() | atom()], keyword()) ::
  {:ok, Latu.ML.Model.t()} | {:error, Latu.Error.t()}


      


Construct the model directly from a vocabulary list of strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by countVectorizerModelFromVocabulary on the server's helper object, from
CountVectorizerModel.from_vocabulary.

  



  
    
      
    
    
      vocabulary(holder)



        
          
        

    

  


  

      

          @spec vocabulary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


An array of terms in the vocabulary.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.IDFModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.IDFModel 
    



      
Attributes of a fitted IDFModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.IDFModel — 3 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.IDFModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        doc_freq(holder)

      


        Returns the document frequency.



    


    
      
        idf(holder)

      


        Returns the IDF vector.



    


    
      
        num_docs(holder)

      


        Returns number of documents evaluated to compute idf.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      doc_freq(holder)



        
          
        

    

  


  

      

          @spec doc_freq(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the document frequency.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      idf(holder)



        
          
        

    

  


  

      

          @spec idf(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the IDF vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_docs(holder)



        
          
        

    

  


  

      

          @spec num_docs(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns number of documents evaluated to compute idf.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.ImputerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.ImputerModel 
    



      
Attributes of a fitted ImputerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.ImputerModel — 1 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.ImputerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        surrogate_df(holder)

      


        Returns a DataFrame containing inputCols and their corresponding surrogates, which are used
to replace the missing values in the input DataFrame.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      surrogate_df(holder)



        
          
        

    

  


  

      

          @spec surrogate_df(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


Returns a DataFrame containing inputCols and their corresponding surrogates, which are used
to replace the missing values in the input DataFrame.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  


        

      


  

  
    
    Latu.ML.Feature.MaxAbsScalerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.MaxAbsScalerModel 
    



      
Attributes of a fitted MaxAbsScalerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.MaxAbsScalerModel — 1 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.MaxAbsScalerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        max_abs(holder)

      


        Max Abs vector.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      max_abs(holder)



        
          
        

    

  


  

      

          @spec max_abs(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Max Abs vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.MinHashLSHModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.MinHashLSHModel 
    



      
Attributes of a fitted MinHashLSHModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.MinHashLSHModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.LSHModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        approx_nearest_neighbors(holder, dataset, key, num_nearest_neighbors, dist_col)

      


        Given a large dataset and an item, approximately find at most k items which have the closest
distance to the item. If the outputCol is missing, the method will transform the data; if
the outputCol exists, it will use that. This allows caching of the transformed data when
necessary.



    


    
      
        approx_similarity_join(holder, dataset_a, dataset_b, threshold, dist_col)

      


        Join two datasets to approximately find all pairs of rows whose distance are smaller than
the threshold. If the outputCol is missing, the method will transform the data; if the
outputCol exists, it will use that. This allows caching of the transformed data when
necessary.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    





      


      
        Functions


        


  
    
      
    
    
      approx_nearest_neighbors(holder, dataset, key, num_nearest_neighbors, dist_col)



        
          
        

    

  


  

      

          @spec approx_nearest_neighbors(
  Latu.ML.Model.t(),
  Latu.DataFrame.t(),
  Nx.Tensor.t() | Latu.ML.SparseVector.t(),
  integer(),
  String.t() | atom()
) :: Latu.DataFrame.t()


      


Given a large dataset and an item, approximately find at most k items which have the closest
distance to the item. If the outputCol is missing, the method will transform the data; if
the outputCol exists, it will use that. This allows caching of the transformed data when
necessary.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal
	key — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector
	num_nearest_neighbors — an integer
	dist_col — a string, or an atom


  



  
    
      
    
    
      approx_similarity_join(holder, dataset_a, dataset_b, threshold, dist_col)



        
          
        

    

  


  

      

          @spec approx_similarity_join(
  Latu.ML.Model.t(),
  Latu.DataFrame.t(),
  Latu.DataFrame.t(),
  number(),
  String.t() | atom()
) :: Latu.DataFrame.t()


      


Join two datasets to approximately find all pairs of rows whose distance are smaller than
the threshold. If the outputCol is missing, the method will transform the data; if the
outputCol exists, it will use that. This allows caching of the transformed data when
necessary.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset_a — a Latu.DataFrame, sent as a relation rather than a literal
	dataset_b — a Latu.DataFrame, sent as a relation rather than a literal
	threshold — a number, sent as a double
	dist_col — a string, or an atom


  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  


        

      


  

  
    
    Latu.ML.Feature.MinMaxScalerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.MinMaxScalerModel 
    



      
Attributes of a fitted MinMaxScalerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.MinMaxScalerModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.MinMaxScalerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        original_max(holder)

      


        Max value for each original column during fitting.



    


    
      
        original_min(holder)

      


        Min value for each original column during fitting.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      original_max(holder)



        
          
        

    

  


  

      

          @spec original_max(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Max value for each original column during fitting.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      original_min(holder)



        
          
        

    

  


  

      

          @spec original_min(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Min value for each original column during fitting.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.OneHotEncoderModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.OneHotEncoderModel 
    



      
Attributes of a fitted OneHotEncoderModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.OneHotEncoderModel — 1 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.OneHotEncoderModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        category_sizes(holder)

      


        Original number of categories for each feature being encoded. The array contains one value
for each input column, in order.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    





      


      
        Functions


        


  
    
      
    
    
      category_sizes(holder)



        
          
        

    

  


  

      

          @spec category_sizes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Original number of categories for each feature being encoded. The array contains one value
for each input column, in order.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  


        

      


  

  
    
    Latu.ML.Feature.PCAModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.PCAModel 
    



      
Attributes of a fitted PCAModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.PCAModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.PCAModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        explained_variance(holder)

      


        Returns a vector of proportions of variance explained by each principal component.



    


    
      
        pc(holder)

      


        Returns a principal components Matrix. Each column is one principal component.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      explained_variance(holder)



        
          
        

    

  


  

      

          @spec explained_variance(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns a vector of proportions of variance explained by each principal component.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      pc(holder)



        
          
        

    

  


  

      

          @spec pc(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns a principal components Matrix. Each column is one principal component.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.RFormulaModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.RFormulaModel 
    



      
Attributes of a fitted RFormulaModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.RFormulaModel — 1 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.RFormulaModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        resolved_formula_string(holder)

      


        Spark's resolvedFormulaString. PySpark exposes no attribute under that name, so there is
no description of it to quote here.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      resolved_formula_string(holder)



        
          
        

    

  


  

      

          @spec resolved_formula_string(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Spark's resolvedFormulaString. PySpark exposes no attribute under that name, so there is
no description of it to quote here.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.RobustScalerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.RobustScalerModel 
    



      
Attributes of a fitted RobustScalerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.RobustScalerModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.RobustScalerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        median(holder)

      


        Median of the RobustScalerModel.



    


    
      
        range(holder)

      


        Quantile range of the RobustScalerModel.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      median(holder)



        
          
        

    

  


  

      

          @spec median(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Median of the RobustScalerModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      range(holder)



        
          
        

    

  


  

      

          @spec range(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Quantile range of the RobustScalerModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.StandardScalerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.StandardScalerModel 
    



      
Attributes of a fitted StandardScalerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.StandardScalerModel — 2 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.StandardScalerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        mean(holder)

      


        Mean of the StandardScalerModel.



    


    
      
        std(holder)

      


        Standard deviation of the StandardScalerModel.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      mean(holder)



        
          
        

    

  


  

      

          @spec mean(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Mean of the StandardScalerModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      std(holder)



        
          
        

    

  


  

      

          @spec std(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Standard deviation of the StandardScalerModel.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.StringIndexerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.StringIndexerModel 
    



      
Attributes of a fitted StringIndexerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.StringIndexerModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
This model does not have to be fitted: from_labels/3, from_arrays_of_labels/3 builds one
on the server out of what you pass, through its own helper method. That is a cache entry
like a fit's, and yours to give back.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.StringIndexerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        from_arrays_of_labels(session, array_of_labels, opts \\ [])

      


        Construct the model directly from an array of array of label strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by stringIndexerModelFromLabelsArray on the server's helper object, from
StringIndexerModel.from_arrays_of_labels.



    


    
      
        from_labels(session, labels, opts \\ [])

      


        Construct the model directly from an array of label strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by stringIndexerModelFromLabels on the server's helper object, from
StringIndexerModel.from_labels.



    


    
      
        labels(holder)

      


        Ordered list of labels, corresponding to indices to be assigned.



    


    
      
        labels_array(holder)

      


        Array of ordered list of labels, corresponding to indices to be assigned for each input
column.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



    

  
    
      
    
    
      from_arrays_of_labels(session, array_of_labels, opts \\ [])



        
          
        

    

  


  

      

          @spec from_arrays_of_labels(Latu.Session.t(), [[String.t() | atom()]], keyword()) ::
  {:ok, Latu.ML.Model.t()} | {:error, Latu.Error.t()}


      


Construct the model directly from an array of array of label strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by stringIndexerModelFromLabelsArray on the server's helper object, from
StringIndexerModel.from_arrays_of_labels.

  



    

  
    
      
    
    
      from_labels(session, labels, opts \\ [])



        
          
        

    

  


  

      

          @spec from_labels(Latu.Session.t(), [String.t() | atom()], keyword()) ::
  {:ok, Latu.ML.Model.t()} | {:error, Latu.Error.t()}


      


Construct the model directly from an array of label strings, requires an active
SparkContext. The server builds it and registers it, so what comes back is a cache reference
like a fit's and is yours to Latu.ML.delete/1. The uid is generated here and sent with the
call. opts are params set on the model afterwards, checked against its own table. Built
by stringIndexerModelFromLabels on the server's helper object, from
StringIndexerModel.from_labels.

  



  
    
      
    
    
      labels(holder)



        
          
        

    

  


  

      

          @spec labels(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Ordered list of labels, corresponding to indices to be assigned.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      labels_array(holder)



        
          
        

    

  


  

      

          @spec labels_array(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Array of ordered list of labels, corresponding to indices to be assigned for each input
column.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.UnivariateFeatureSelectorModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.UnivariateFeatureSelectorModel 
    



      
Attributes of a fitted UnivariateFeatureSelectorModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.UnivariateFeatureSelectorModel — 1 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.UnivariateFeatureSelectorModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        selected_features(holder)

      


        List of indices to select (filter).



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      selected_features(holder)



        
          
        

    

  


  

      

          @spec selected_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


List of indices to select (filter).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.VarianceThresholdSelectorModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.VarianceThresholdSelectorModel 
    



      
Attributes of a fitted VarianceThresholdSelectorModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.VarianceThresholdSelectorModel — 1 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.VarianceThresholdSelectorModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        selected_features(holder)

      


        List of indices to select (filter).



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      selected_features(holder)



        
          
        

    

  


  

      

          @spec selected_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


List of indices to select (filter).
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.VectorIndexerModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.VectorIndexerModel 
    



      
Attributes of a fitted VectorIndexerModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.VectorIndexerModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.VectorIndexerModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        category_maps_df(holder)

      


        Spark's categoryMapsDF. PySpark exposes no attribute under that name, so there is no
description of it to quote here.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        num_features(holder)

      


        Number of features, i.e., length of Vectors which this transforms.



    





      


      
        Functions


        


  
    
      
    
    
      category_maps_df(holder)



        
          
        

    

  


  

      

          @spec category_maps_df(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


Spark's categoryMapsDF. PySpark exposes no attribute under that name, so there is no
description of it to quote here.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of features, i.e., length of Vectors which this transforms.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Feature.Word2VecModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Feature.Word2VecModel 
    



      
Attributes of a fitted Word2VecModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.feature.Word2VecModel — 2 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.feature.Word2VecModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        find_synonyms(holder, word, num)

      


        Find "num" number of words closest in similarity to "word". word can be a string or vector
representation. Returns a dataframe with two fields word and similarity (which gives the
cosine similarity).



    


    
      
        get_vectors(holder)

      


        Returns the vector representation of the words as a dataframe with two fields, word and
vector.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      find_synonyms(holder, word, num)



        
          
        

    

  


  

      

          @spec find_synonyms(
  Latu.ML.Model.t(),
  (String.t() | atom()) | Nx.Tensor.t() | Latu.ML.SparseVector.t(),
  integer()
) :: Latu.DataFrame.t()


      


Find "num" number of words closest in similarity to "word". word can be a string or vector
representation. Returns a dataframe with two fields word and similarity (which gives the
cosine similarity).
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	word — either a string or a Spark Vector — the value decides which
	num — an integer


  



  
    
      
    
    
      get_vectors(holder)



        
          
        

    

  


  

      

          @spec get_vectors(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


Returns the vector representation of the words as a dataframe with two fields, word and
vector.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  


        

      


  

  
    
    Latu.ML.Recommendation.ALSModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Recommendation.ALSModel 
    



      
Attributes of a fitted ALSModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.recommendation.ALSModel — 7 of them — so tab completion is that
allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these
refuse a model of the wrong class before it gets that far, and name the module that would
have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.recommendation.ALSModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        item_factors(holder)

      


        a DataFrame that stores item factors in two columns: id and features.



    


    
      
        rank(holder)

      


        rank of the matrix factorization model.



    


    
      
        recommend_for_all_items(holder, num_users)

      


        Returns top numUsers users recommended for each item, for all items.



    


    
      
        recommend_for_all_users(holder, num_items)

      


        Returns top numItems items recommended for each user, for all users.



    


    
      
        recommend_for_item_subset(holder, dataset, num_users)

      


        Returns top numUsers users recommended for each item id in the input data set. Note that
if there are duplicate ids in the input dataset, only one set of recommendations per unique
id will be returned.



    


    
      
        recommend_for_user_subset(holder, dataset, num_items)

      


        Returns top numItems items recommended for each user id in the input data set. Note that
if there are duplicate ids in the input dataset, only one set of recommendations per unique
id will be returned.



    


    
      
        user_factors(holder)

      


        a DataFrame that stores user factors in two columns: id and features.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      item_factors(holder)



        
          
        

    

  


  

      

          @spec item_factors(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


a DataFrame that stores item factors in two columns: id and features.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      rank(holder)



        
          
        

    

  


  

      

          @spec rank(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


rank of the matrix factorization model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      recommend_for_all_items(holder, num_users)



        
          
        

    

  


  

      

          @spec recommend_for_all_items(Latu.ML.Model.t(), integer()) :: Latu.DataFrame.t()


      


Returns top numUsers users recommended for each item, for all items.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	num_users — an integer


  



  
    
      
    
    
      recommend_for_all_users(holder, num_items)



        
          
        

    

  


  

      

          @spec recommend_for_all_users(Latu.ML.Model.t(), integer()) :: Latu.DataFrame.t()


      


Returns top numItems items recommended for each user, for all users.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	num_items — an integer


  



  
    
      
    
    
      recommend_for_item_subset(holder, dataset, num_users)



        
          
        

    

  


  

      

          @spec recommend_for_item_subset(Latu.ML.Model.t(), Latu.DataFrame.t(), integer()) ::
  Latu.DataFrame.t()


      


Returns top numUsers users recommended for each item id in the input data set. Note that
if there are duplicate ids in the input dataset, only one set of recommendations per unique
id will be returned.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal
	num_users — an integer


  



  
    
      
    
    
      recommend_for_user_subset(holder, dataset, num_items)



        
          
        

    

  


  

      

          @spec recommend_for_user_subset(Latu.ML.Model.t(), Latu.DataFrame.t(), integer()) ::
  Latu.DataFrame.t()


      


Returns top numItems items recommended for each user id in the input data set. Note that
if there are duplicate ids in the input dataset, only one set of recommendations per unique
id will be returned.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal
	num_items — an integer


  



  
    
      
    
    
      user_factors(holder)



        
          
        

    

  


  

      

          @spec user_factors(Latu.ML.Model.t()) :: Latu.DataFrame.t()


      


a DataFrame that stores user factors in two columns: id and features.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  


        

      


  

  
    
    Latu.ML.Regression.AFTSurvivalRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.AFTSurvivalRegressionModel 
    



      
Attributes of a fitted AFTSurvivalRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.AFTSurvivalRegressionModel — 6 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.regression.AFTSurvivalRegressionModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficients(holder)

      


        Model coefficients.



    


    
      
        intercept(holder)

      


        Model intercept.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_quantiles(holder, features)

      


        Predicted Quantiles.



    


    
      
        scale(holder)

      


        Model scale parameter.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficients(holder)



        
          
        

    

  


  

      

          @spec coefficients(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_quantiles(holder, features)



        
          
        

    

  


  

      

          @spec predict_quantiles(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predicted Quantiles.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	features — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      scale(holder)



        
          
        

    

  


  

      

          @spec scale(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model scale parameter.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Regression.DecisionTreeRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.DecisionTreeRegressionModel 
    



      
Attributes of a fitted DecisionTreeRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.DecisionTreeRegressionModel — 7 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.regression.DecisionTreeRegressionModel,
org.apache.spark.ml.tree.DecisionTreeModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        depth(holder)

      


        Return depth of the decision tree.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        num_nodes(holder)

      


        Return number of nodes of the decision tree.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      depth(holder)



        
          
        

    

  


  

      

          @spec depth(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return depth of the decision tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_nodes(holder)



        
          
        

    

  


  

      

          @spec num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return number of nodes of the decision tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Regression.FMRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.FMRegressionModel 
    



      
Attributes of a fitted FMRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.FMRegressionModel — 5 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel, org.apache.spark.ml.regression.FMRegressionModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        factors(holder)

      


        Model factor term.



    


    
      
        intercept(holder)

      


        Model intercept.



    


    
      
        linear(holder)

      


        Model linear term.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      factors(holder)



        
          
        

    

  


  

      

          @spec factors(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model factor term.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      linear(holder)



        
          
        

    

  


  

      

          @spec linear(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model linear term.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  


        

      


  

  
    
    Latu.ML.Regression.GBTRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.GBTRegressionModel 
    



      
Attributes of a fitted GBTRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.GBTRegressionModel — 10 of them — so tab completion is
that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel, org.apache.spark.ml.regression.GBTRegressionModel,
org.apache.spark.ml.tree.TreeEnsembleModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        evaluate_each_iteration(holder, dataset, loss)

      


        Method to compute error or loss for every iteration of gradient boosting.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        get_num_trees(holder)

      


        Number of trees in ensemble.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    


    
      
        total_num_nodes(holder)

      


        Total number of nodes, summed over all trees in the ensemble.



    


    
      
        tree_weights(holder)

      


        Return the weights for each tree.



    


    
      
        trees(holder)

      


        Trees in this ensemble. Warning: These have null parent Estimators.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      evaluate_each_iteration(holder, dataset, loss)



        
          
        

    

  


  

      

          @spec evaluate_each_iteration(
  Latu.ML.Model.t(),
  Latu.DataFrame.t(),
  String.t() | atom()
) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Method to compute error or loss for every iteration of gradient boosting.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	dataset — a Latu.DataFrame, sent as a relation rather than a literal
	loss — a string, or an atom


  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      get_num_trees(holder)



        
          
        

    

  


  

      

          @spec get_num_trees(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of trees in ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_num_nodes(holder)



        
          
        

    

  


  

      

          @spec total_num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Total number of nodes, summed over all trees in the ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      tree_weights(holder)



        
          
        

    

  


  

      

          @spec tree_weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return the weights for each tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      trees(holder)



        
          
        

    

  


  

      

          @spec trees(Latu.ML.Model.t()) ::
  {:ok, [Latu.ML.Model.t()]} | {:error, Latu.Error.t()}


      


Trees in this ensemble. Warning: These have null parent Estimators.
An action, and it spends cache: the server registers every sub-model on its way out, so
this answers with a list of Latu.ML.Model — one DecisionTreeRegressionModel and one
cache entry per tree — and they are yours to give back. Latu.ML.delete/1 takes the whole
list in one call.

  


        

      


  

  
    
    Latu.ML.Regression.GeneralizedLinearRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.GeneralizedLinearRegressionModel 
    



      
Attributes of a fitted GeneralizedLinearRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.GeneralizedLinearRegressionModel — 6 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.regression.GeneralizedLinearRegressionModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficients(holder)

      


        Model coefficients.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        intercept(holder)

      


        Model intercept.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficients(holder)



        
          
        

    

  


  

      

          @spec coefficients(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.

  


        

      


  

  
    
    Latu.ML.Regression.GeneralizedLinearRegressionSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.GeneralizedLinearRegressionSummary 
    



      
Attributes of a GeneralizedLinearRegressionSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.GeneralizedLinearRegressionSummary — 12 of them — so
tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.regression.GeneralizedLinearRegressionSummary.

      


      
        Summary


  
    Functions
  


    
      
        aic(holder)

      


        Akaike's "An Information Criterion"(AIC) for the fitted model.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        degrees_of_freedom(holder)

      


        Degrees of freedom.



    


    
      
        deviance(holder)

      


        The deviance for the fitted model.



    


    
      
        dispersion(holder)

      


        The dispersion of the fitted model. It is taken as 1.0 for the "binomial" and "poisson"
families, and otherwise estimated by the residual Pearson's Chi-Squared statistic (which is
defined as sum of the squares of the Pearson residuals) divided by the residual degrees of
freedom.



    


    
      
        null_deviance(holder)

      


        The deviance for the null model.



    


    
      
        num_instances(holder)

      


        Number of instances in DataFrame predictions.



    


    
      
        prediction_col(holder)

      


        Field in predictions which gives the predicted value of each instance. This is set to a
new column name if the original model's predictionCol is not set.



    


    
      
        predictions(holder)

      


        Predictions output by the model's transform method.



    


    
      
        rank(holder)

      


        The numeric rank of the fitted linear model.



    


    
      
        residual_degree_of_freedom(holder)

      


        The residual degrees of freedom.



    


    
      
        residual_degree_of_freedom_null(holder)

      


        The residual degrees of freedom for the null model.



    


    
      
        residuals(holder, residuals_type)

      


        Get the residuals of the fitted model by type.



    





      


      
        Functions


        


  
    
      
    
    
      aic(holder)



        
          
        

    

  


  

      

          @spec aic(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Akaike's "An Information Criterion"(AIC) for the fitted model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      degrees_of_freedom(holder)



        
          
        

    

  


  

      

          @spec degrees_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      deviance(holder)



        
          
        

    

  


  

      

          @spec deviance(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The deviance for the fitted model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      dispersion(holder)



        
          
        

    

  


  

      

          @spec dispersion(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The dispersion of the fitted model. It is taken as 1.0 for the "binomial" and "poisson"
families, and otherwise estimated by the residual Pearson's Chi-Squared statistic (which is
defined as sum of the squares of the Pearson residuals) divided by the residual degrees of
freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      null_deviance(holder)



        
          
        

    

  


  

      

          @spec null_deviance(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The deviance for the null model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_instances(holder)



        
          
        

    

  


  

      

          @spec num_instances(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of instances in DataFrame predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in predictions which gives the predicted value of each instance. This is set to a
new column name if the original model's predictionCol is not set.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Predictions output by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      rank(holder)



        
          
        

    

  


  

      

          @spec rank(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The numeric rank of the fitted linear model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residual_degree_of_freedom(holder)



        
          
        

    

  


  

      

          @spec residual_degree_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The residual degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residual_degree_of_freedom_null(holder)



        
          
        

    

  


  

      

          @spec residual_degree_of_freedom_null(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The residual degrees of freedom for the null model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residuals(holder, residuals_type)



        
          
        

    

  


  

      

          @spec residuals(Latu.ML.Summary.t(), String.t() | atom()) :: Latu.DataFrame.t()


      


Get the residuals of the fitted model by type.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	residuals_type — a string, or an atom


  


        

      


  

  
    
    Latu.ML.Regression.GeneralizedLinearRegressionTrainingSummary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.GeneralizedLinearRegressionTrainingSummary 
    



      
Attributes of a GeneralizedLinearRegressionTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.GeneralizedLinearRegressionTrainingSummary — 17 of them
— so tab completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; coefficientsWithStatistics takes arguments whose types nothing could
read from PySpark. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.regression.GeneralizedLinearRegressionSummary,
org.apache.spark.ml.regression.GeneralizedLinearRegressionTrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        aic(holder)

      


        Akaike's "An Information Criterion"(AIC) for the fitted model.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficient_standard_errors(holder)

      


        Standard error of estimated coefficients and intercept.



    


    
      
        degrees_of_freedom(holder)

      


        Degrees of freedom.



    


    
      
        deviance(holder)

      


        The deviance for the fitted model.



    


    
      
        dispersion(holder)

      


        The dispersion of the fitted model. It is taken as 1.0 for the "binomial" and "poisson"
families, and otherwise estimated by the residual Pearson's Chi-Squared statistic (which is
defined as sum of the squares of the Pearson residuals) divided by the residual degrees of
freedom.



    


    
      
        null_deviance(holder)

      


        The deviance for the null model.



    


    
      
        num_instances(holder)

      


        Number of instances in DataFrame predictions.



    


    
      
        num_iterations(holder)

      


        Number of training iterations.



    


    
      
        p_values(holder)

      


        Two-sided p-value of estimated coefficients and intercept.



    


    
      
        prediction_col(holder)

      


        Field in predictions which gives the predicted value of each instance. This is set to a
new column name if the original model's predictionCol is not set.



    


    
      
        predictions(holder)

      


        Predictions output by the model's transform method.



    


    
      
        rank(holder)

      


        The numeric rank of the fitted linear model.



    


    
      
        residual_degree_of_freedom(holder)

      


        The residual degrees of freedom.



    


    
      
        residual_degree_of_freedom_null(holder)

      


        The residual degrees of freedom for the null model.



    


    
      
        residuals(holder, residuals_type)

      


        Get the residuals of the fitted model by type.



    


    
      
        solver(holder)

      


        The numeric solver used for training.



    


    
      
        t_values(holder)

      


        T-statistic of estimated coefficients and intercept.



    





      


      
        Functions


        


  
    
      
    
    
      aic(holder)



        
          
        

    

  


  

      

          @spec aic(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Akaike's "An Information Criterion"(AIC) for the fitted model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficient_standard_errors(holder)



        
          
        

    

  


  

      

          @spec coefficient_standard_errors(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Standard error of estimated coefficients and intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      degrees_of_freedom(holder)



        
          
        

    

  


  

      

          @spec degrees_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      deviance(holder)



        
          
        

    

  


  

      

          @spec deviance(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The deviance for the fitted model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      dispersion(holder)



        
          
        

    

  


  

      

          @spec dispersion(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The dispersion of the fitted model. It is taken as 1.0 for the "binomial" and "poisson"
families, and otherwise estimated by the residual Pearson's Chi-Squared statistic (which is
defined as sum of the squares of the Pearson residuals) divided by the residual degrees of
freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      null_deviance(holder)



        
          
        

    

  


  

      

          @spec null_deviance(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The deviance for the null model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_instances(holder)



        
          
        

    

  


  

      

          @spec num_instances(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of instances in DataFrame predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_iterations(holder)



        
          
        

    

  


  

      

          @spec num_iterations(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      p_values(holder)



        
          
        

    

  


  

      

          @spec p_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Two-sided p-value of estimated coefficients and intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in predictions which gives the predicted value of each instance. This is set to a
new column name if the original model's predictionCol is not set.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Predictions output by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      rank(holder)



        
          
        

    

  


  

      

          @spec rank(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The numeric rank of the fitted linear model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residual_degree_of_freedom(holder)



        
          
        

    

  


  

      

          @spec residual_degree_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The residual degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residual_degree_of_freedom_null(holder)



        
          
        

    

  


  

      

          @spec residual_degree_of_freedom_null(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The residual degrees of freedom for the null model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residuals(holder, residuals_type)



        
          
        

    

  


  

      

          @spec residuals(Latu.ML.Summary.t(), String.t() | atom()) :: Latu.DataFrame.t()


      


Get the residuals of the fitted model by type.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.
Arguments
	residuals_type — a string, or an atom


  



  
    
      
    
    
      solver(holder)



        
          
        

    

  


  

      

          @spec solver(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The numeric solver used for training.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      t_values(holder)



        
          
        

    

  


  

      

          @spec t_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


T-statistic of estimated coefficients and intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  


        

      


  

  
    
    Latu.ML.Regression.IsotonicRegressionModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Regression.IsotonicRegressionModel 
    



      
Attributes of a fitted IsotonicRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.IsotonicRegressionModel — 4 of them — so tab completion
is that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.regression.IsotonicRegressionModel,
org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        boundaries(holder)

      


        Boundaries in increasing order for which predictions are known.



    


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predictions(holder)

      


        Predictions associated with the boundaries at the same index, monotone because of isotonic
regression.



    





      


      
        Functions


        


  
    
      
    
    
      boundaries(holder)



        
          
        

    

  


  

      

          @spec boundaries(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Boundaries in increasing order for which predictions are known.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), number()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a number, sent as a double


  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Predictions associated with the boundaries at the same index, monotone because of isotonic
regression.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Regression.LinearRegressionModel 
    



      
Attributes of a fitted LinearRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.LinearRegressionModel — 7 of them — so tab completion
is that allowlist. The server refuses anything else with CONNECT_ML.ATTRIBUTE_NOT_ALLOWED;
these refuse a model of the wrong class before it gets that far, and name the module that
would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid; evaluate answers with a training summary, which has no struct yet.
Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these names; it is what
comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.regression.LinearRegressionModel,
org.apache.spark.ml.util.HasTrainingSummary, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficients(holder)

      


        Model coefficients.



    


    
      
        has_summary(holder)

      


        Indicates whether a training summary exists for this model instance.



    


    
      
        intercept(holder)

      


        Model intercept.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        scale(holder)

      


        The value by which \|y - X'w\| is scaled down when loss is "huber", otherwise 1.0.



    


    
      
        summary(model)

      


        Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficients(holder)



        
          
        

    

  


  

      

          @spec coefficients(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model coefficients.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      has_summary(holder)



        
          
        

    

  


  

      

          @spec has_summary(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Indicates whether a training summary exists for this model instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      intercept(holder)



        
          
        

    

  


  

      

          @spec intercept(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Model intercept.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      scale(holder)



        
          
        

    

  


  

      

          @spec scale(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The value by which \|y - X'w\| is scaled down when loss is "huber", otherwise 1.0.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      summary(model)



        
          
        

    

  


  

      

          @spec summary(Latu.ML.Model.t()) :: Latu.ML.Summary.t()


      


Gets summary of the model trained on the training set. An exception is thrown if no summary
exists.
A lazy builder: Spark reaches a summary through the model that owns it, so the reference is
composed here and nothing is sent. Latu.ML.summary/1 is the same thing without the class
check.
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Latu.ML.Regression.LinearRegressionSummary 
    



      
Attributes of a LinearRegressionSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.LinearRegressionSummary — 17 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.regression.LinearRegressionSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficient_standard_errors(holder)

      


        Standard error of estimated coefficients and intercept. This value is only available when
using the "normal" solver.



    


    
      
        degrees_of_freedom(holder)

      


        Degrees of freedom.



    


    
      
        deviance_residuals(holder)

      


        The weighted residuals, the usual residuals rescaled by the square root of the instance
weights.



    


    
      
        explained_variance(holder)

      


        Returns the explained variance regression score. explainedVariance = 1 - \frac{variance(y - \hat{y})}{variance(y)}.



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        mean_absolute_error(holder)

      


        Returns the mean absolute error, which is a risk function corresponding to the expected
value of the absolute error loss or l1-norm loss.



    


    
      
        mean_squared_error(holder)

      


        Returns the mean squared error, which is a risk function corresponding to the expected value
of the squared error loss or quadratic loss.



    


    
      
        num_instances(holder)

      


        Number of instances in DataFrame predictions.



    


    
      
        p_values(holder)

      


        Two-sided p-value of estimated coefficients and intercept. This value is only available when
using the "normal" solver.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the predicted value of the label at each instance.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        r2(holder)

      


        Returns R^2, the coefficient of determination.



    


    
      
        r2adj(holder)

      


        Returns Adjusted R^2, the adjusted coefficient of determination.



    


    
      
        residuals(holder)

      


        Residuals (label - predicted value)



    


    
      
        root_mean_squared_error(holder)

      


        Returns the root mean squared error, which is defined as the square root of the mean squared
error.



    


    
      
        t_values(holder)

      


        T-statistic of estimated coefficients and intercept. This value is only available when using
the "normal" solver.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficient_standard_errors(holder)



        
          
        

    

  


  

      

          @spec coefficient_standard_errors(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Standard error of estimated coefficients and intercept. This value is only available when
using the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      degrees_of_freedom(holder)



        
          
        

    

  


  

      

          @spec degrees_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      deviance_residuals(holder)



        
          
        

    

  


  

      

          @spec deviance_residuals(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The weighted residuals, the usual residuals rescaled by the square root of the instance
weights.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      explained_variance(holder)



        
          
        

    

  


  

      

          @spec explained_variance(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the explained variance regression score. explainedVariance = 1 - \frac{variance(y - \hat{y})}{variance(y)}.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      mean_absolute_error(holder)



        
          
        

    

  


  

      

          @spec mean_absolute_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the mean absolute error, which is a risk function corresponding to the expected
value of the absolute error loss or l1-norm loss.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      mean_squared_error(holder)



        
          
        

    

  


  

      

          @spec mean_squared_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the mean squared error, which is a risk function corresponding to the expected value
of the squared error loss or quadratic loss.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_instances(holder)



        
          
        

    

  


  

      

          @spec num_instances(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of instances in DataFrame predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      p_values(holder)



        
          
        

    

  


  

      

          @spec p_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Two-sided p-value of estimated coefficients and intercept. This value is only available when
using the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the predicted value of the label at each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      r2(holder)



        
          
        

    

  


  

      

          @spec r2(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns R^2, the coefficient of determination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      r2adj(holder)



        
          
        

    

  


  

      

          @spec r2adj(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns Adjusted R^2, the adjusted coefficient of determination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residuals(holder)



        
          
        

    

  


  

      

          @spec residuals(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Residuals (label - predicted value)
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      root_mean_squared_error(holder)



        
          
        

    

  


  

      

          @spec root_mean_squared_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the root mean squared error, which is defined as the square root of the mean squared
error.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      t_values(holder)



        
          
        

    

  


  

      

          @spec t_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


T-statistic of estimated coefficients and intercept. This value is only available when using
the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Regression.LinearRegressionTrainingSummary 
    



      
Attributes of a LinearRegressionTrainingSummary — what an estimator recorded while it fitted. Latu.ML.summary/1 is what hands you one.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.LinearRegressionTrainingSummary — 19 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Every allowlisted attribute of this class has a function here.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.regression.LinearRegressionSummary,
org.apache.spark.ml.regression.LinearRegressionTrainingSummary.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        coefficient_standard_errors(holder)

      


        Standard error of estimated coefficients and intercept. This value is only available when
using the "normal" solver.



    


    
      
        degrees_of_freedom(holder)

      


        Degrees of freedom.



    


    
      
        deviance_residuals(holder)

      


        The weighted residuals, the usual residuals rescaled by the square root of the instance
weights.



    


    
      
        explained_variance(holder)

      


        Returns the explained variance regression score. explainedVariance = 1 - \frac{variance(y - \hat{y})}{variance(y)}.



    


    
      
        features_col(holder)

      


        Field in "predictions" which gives the features of each instance as a vector.



    


    
      
        label_col(holder)

      


        Field in "predictions" which gives the true label of each instance.



    


    
      
        mean_absolute_error(holder)

      


        Returns the mean absolute error, which is a risk function corresponding to the expected
value of the absolute error loss or l1-norm loss.



    


    
      
        mean_squared_error(holder)

      


        Returns the mean squared error, which is a risk function corresponding to the expected value
of the squared error loss or quadratic loss.



    


    
      
        num_instances(holder)

      


        Number of instances in DataFrame predictions.



    


    
      
        objective_history(holder)

      


        Objective function (scaled loss + regularization) at each iteration. This value is only
available when using the "l-bfgs" solver.



    


    
      
        p_values(holder)

      


        Two-sided p-value of estimated coefficients and intercept. This value is only available when
using the "normal" solver.



    


    
      
        prediction_col(holder)

      


        Field in "predictions" which gives the predicted value of the label at each instance.



    


    
      
        predictions(holder)

      


        Dataframe outputted by the model's transform method.



    


    
      
        r2(holder)

      


        Returns R^2, the coefficient of determination.



    


    
      
        r2adj(holder)

      


        Returns Adjusted R^2, the adjusted coefficient of determination.



    


    
      
        residuals(holder)

      


        Residuals (label - predicted value)



    


    
      
        root_mean_squared_error(holder)

      


        Returns the root mean squared error, which is defined as the square root of the mean squared
error.



    


    
      
        t_values(holder)

      


        T-statistic of estimated coefficients and intercept. This value is only available when using
the "normal" solver.



    


    
      
        total_iterations(holder)

      


        Number of training iterations until termination. This value is only available when using the
"l-bfgs" solver.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      coefficient_standard_errors(holder)



        
          
        

    

  


  

      

          @spec coefficient_standard_errors(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Standard error of estimated coefficients and intercept. This value is only available when
using the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      degrees_of_freedom(holder)



        
          
        

    

  


  

      

          @spec degrees_of_freedom(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Degrees of freedom.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      deviance_residuals(holder)



        
          
        

    

  


  

      

          @spec deviance_residuals(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


The weighted residuals, the usual residuals rescaled by the square root of the instance
weights.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      explained_variance(holder)



        
          
        

    

  


  

      

          @spec explained_variance(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the explained variance regression score. explainedVariance = 1 - \frac{variance(y - \hat{y})}{variance(y)}.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      features_col(holder)



        
          
        

    

  


  

      

          @spec features_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the features of each instance as a vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      label_col(holder)



        
          
        

    

  


  

      

          @spec label_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the true label of each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      mean_absolute_error(holder)



        
          
        

    

  


  

      

          @spec mean_absolute_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the mean absolute error, which is a risk function corresponding to the expected
value of the absolute error loss or l1-norm loss.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      mean_squared_error(holder)



        
          
        

    

  


  

      

          @spec mean_squared_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the mean squared error, which is a risk function corresponding to the expected value
of the squared error loss or quadratic loss.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_instances(holder)



        
          
        

    

  


  

      

          @spec num_instances(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of instances in DataFrame predictions.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      objective_history(holder)



        
          
        

    

  


  

      

          @spec objective_history(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Objective function (scaled loss + regularization) at each iteration. This value is only
available when using the "l-bfgs" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      p_values(holder)



        
          
        

    

  


  

      

          @spec p_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Two-sided p-value of estimated coefficients and intercept. This value is only available when
using the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      prediction_col(holder)



        
          
        

    

  


  

      

          @spec prediction_col(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Field in "predictions" which gives the predicted value of the label at each instance.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predictions(holder)



        
          
        

    

  


  

      

          @spec predictions(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Dataframe outputted by the model's transform method.
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      r2(holder)



        
          
        

    

  


  

      

          @spec r2(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns R^2, the coefficient of determination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      r2adj(holder)



        
          
        

    

  


  

      

          @spec r2adj(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns Adjusted R^2, the adjusted coefficient of determination.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      residuals(holder)



        
          
        

    

  


  

      

          @spec residuals(Latu.ML.Summary.t()) :: Latu.DataFrame.t()


      


Residuals (label - predicted value)
A lazy builder: the Fetch rides a relation, so this hands back a Latu.DataFrame and
nothing has run until you collect it.

  



  
    
      
    
    
      root_mean_squared_error(holder)



        
          
        

    

  


  

      

          @spec root_mean_squared_error(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the root mean squared error, which is defined as the square root of the mean squared
error.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      t_values(holder)



        
          
        

    

  


  

      

          @spec t_values(Latu.ML.Summary.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


T-statistic of estimated coefficients and intercept. This value is only available when using
the "normal" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_iterations(holder)



        
          
        

    

  


  

      

          @spec total_iterations(Latu.ML.Summary.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Number of training iterations until termination. This value is only available when using the
"l-bfgs" solver.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
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Latu.ML.Regression.RandomForestRegressionModel 
    



      
Attributes of a fitted RandomForestRegressionModel.
Every accessor here is one name on the server's allowlist for
org.apache.spark.ml.regression.RandomForestRegressionModel — 9 of them — so tab
completion is that allowlist. The server refuses anything else with
CONNECT_ML.ATTRIBUTE_NOT_ALLOWED; these refuse a model of the wrong class before it gets
that far, and name the module that would have taken it.
Allowed by the server but not here: toString is Identifiable's, and tells you less than
the model's own uid. Latu.ML.attribute/2 and Latu.ML.attribute/3 will send any of these
names; it is what comes back that has nowhere to go.
The allowlist is inherited rather than per class: this one is the union of
org.apache.spark.ml.PredictionModel,
org.apache.spark.ml.regression.RandomForestRegressionModel,
org.apache.spark.ml.tree.TreeEnsembleModel, org.apache.spark.ml.util.Identifiable.

      


      
        Summary


  
    Functions
  


    
      
        class()

      


        The JVM class these accessors belong to.



    


    
      
        feature_importances(holder)

      


        Estimate of the importance of each feature.



    


    
      
        get_num_trees(holder)

      


        Number of trees in ensemble.



    


    
      
        num_features(holder)

      


        Returns the number of features the model was trained on. If unknown, returns -1.



    


    
      
        predict(holder, value)

      


        Predict label for the given features.



    


    
      
        predict_leaf(holder, value)

      


        Predict the indices of the leaves corresponding to the feature vector.



    


    
      
        to_debug_string(holder)

      


        Full description of model.



    


    
      
        total_num_nodes(holder)

      


        Total number of nodes, summed over all trees in the ensemble.



    


    
      
        tree_weights(holder)

      


        Return the weights for each tree.



    


    
      
        trees(holder)

      


        Trees in this ensemble. Warning: These have null parent Estimators.



    





      


      
        Functions


        


  
    
      
    
    
      class()



        
          
        

    

  


  

      

          @spec class() :: String.t()


      


The JVM class these accessors belong to.

  



  
    
      
    
    
      feature_importances(holder)



        
          
        

    

  


  

      

          @spec feature_importances(Latu.ML.Model.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Estimate of the importance of each feature.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      get_num_trees(holder)



        
          
        

    

  


  

      

          @spec get_num_trees(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Number of trees in ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      num_features(holder)



        
          
        

    

  


  

      

          @spec num_features(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Returns the number of features the model was trained on. If unknown, returns -1.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      predict(holder, value)



        
          
        

    

  


  

      

          @spec predict(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict label for the given features.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      predict_leaf(holder, value)



        
          
        

    

  


  

      

          @spec predict_leaf(Latu.ML.Model.t(), Nx.Tensor.t() | Latu.ML.SparseVector.t()) ::
  {:ok, term()} | {:error, Latu.Error.t()}


      


Predict the indices of the leaves corresponding to the feature vector.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.
Arguments
	value — a Spark Vector: an Nx.Tensor or a Latu.ML.SparseVector


  



  
    
      
    
    
      to_debug_string(holder)



        
          
        

    

  


  

      

          @spec to_debug_string(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Full description of model.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      total_num_nodes(holder)



        
          
        

    

  


  

      

          @spec total_num_nodes(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Total number of nodes, summed over all trees in the ensemble.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      tree_weights(holder)



        
          
        

    

  


  

      

          @spec tree_weights(Latu.ML.Model.t()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


Return the weights for each tree.
An action: it reaches the server. A Vector or Matrix comes back as an Nx.Tensor, or a
Latu.ML.SparseVector where densifying would be this package's decision rather than yours.

  



  
    
      
    
    
      trees(holder)



        
          
        

    

  


  

      

          @spec trees(Latu.ML.Model.t()) ::
  {:ok, [Latu.ML.Model.t()]} | {:error, Latu.Error.t()}


      


Trees in this ensemble. Warning: These have null parent Estimators.
An action, and it spends cache: the server registers every sub-model on its way out, so
this answers with a list of Latu.ML.Model — one DecisionTreeRegressionModel and one
cache entry per tree — and they are yours to give back. Latu.ML.delete/1 takes the whole
list in one call.
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Latu.ML.CrossValidator 
    



      
K-fold cross-validation: fit every param map on every fold, and keep the best.
Not a server operator. Spark has no Fit for a validator — MlCommand.Fit takes an
MlOperator and the Connect server exposes none for CrossValidator — so the search is a
fold this package runs, as it is a loop PySpark runs. What reaches the server is one Fit,
one Transform and one Evaluate per fold per param map, and one last Fit for the winner.
grid = ML.param_grid(lr, reg_param: [0.1, 0.01], max_iter: [10, 100])

cv =
  ML.cross_validator(
    estimator: lr,
    param_maps: grid,
    evaluator: Evaluation.binary_classification_evaluator(),
    num_folds: 3
  )

{:ok, model} = ML.fit(cv, training)
What it costs
num_folds * length(param_maps) fits, plus one. Each is a cache entry on the server while it
is being scored, and Latu.ML.fit/2 deletes it as soon as its metric is read — so a 3-by-4
search holds one model at a time rather than twelve. collect_sub_models: true keeps them
all instead, and they become yours to Latu.ML.delete/1.
The folds
A fold is cut by ranking rows on rand(seed) and taking a range of it, which is Spark's own
way and not a random_split. Pass seed: for a cut that is the same twice. fold_col:
names a column that already holds a fold number instead, in which case seed and num_folds
only have to agree with it.

      


      
        Summary


  
    Types
  


    
      
        searchable()

      


        What is being searched: one estimator, or a pipeline with one inside it.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      searchable()



        
          
        

    

  


  

      

          @type searchable() :: Latu.ML.Estimator.t() | Latu.ML.Pipeline.t()


      


What is being searched: one estimator, or a pipeline with one inside it.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.CrossValidator{
  collect_sub_models: boolean(),
  estimator: searchable(),
  evaluator: Latu.ML.Evaluator.t(),
  fold_col: String.t() | nil,
  num_folds: pos_integer(),
  param_maps: [Latu.ML.param_map()],
  seed: integer() | nil,
  uid: String.t()
}
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Latu.ML.CrossValidatorModel 
    



      
What a cross-validation found: the winning model, and the score of every param map.
best_model is refit on the whole frame with the winning param map — it is not one of
the fold models, which each saw only a fraction of the rows. That is PySpark's behaviour and
the reason a search costs one fit more than the grid suggests.
avg_metrics and std_metrics are the mean and population standard deviation across folds,
one per param map, in the order param_maps gives them. Latu.ML.best_index/1 says which
one won and Latu.ML.larger_better?/1 says why.
sub_models is nil unless the search was asked to collect_sub_models: true, in which
case it is a list of num_folds lists, one model per param map. Those are yours to
delete; Latu.ML.delete/1 on this struct releases them along with best_model.

      


      
        Summary


  
    Types
  


    
      
        fitted()

      


        A fitted stage: a bare model, or a pipeline model where a pipeline was searched.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      fitted()



        
          
        

    

  


  

      

          @type fitted() :: Latu.ML.Model.t() | Latu.ML.PipelineModel.t()


      


A fitted stage: a bare model, or a pipeline model where a pipeline was searched.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.CrossValidatorModel{
  avg_metrics: [float()],
  best_model: fitted(),
  owned: [Latu.ML.Model.t()] | nil,
  session: Latu.Session.t(),
  std_metrics: [float()] | nil,
  sub_models: [[fitted()]] | nil,
  uid: String.t(),
  validator: Latu.ML.CrossValidator.t()
}
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Latu.ML.Estimator 
    



      
An unfitted estimator: inert data, no session, no server-side anything.
Latu.ML.fit/2 is what turns one into a Latu.ML.Model, and the frame it is fitted on is
where the session comes from.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(class, opts \\ [])

      


        An estimator the registry does not know, by its JVM class name.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Estimator{
  class: String.t(),
  known: [Latu.ML.Param.t()],
  model_candidates: [String.t()],
  model_class: String.t() | nil,
  params: [Latu.ML.Plan.param()],
  uid: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(class, opts \\ [])



        
          
        

    

  


  

      

          @spec new(String.t(), keyword()) :: t()


      


An estimator the registry does not know, by its JVM class name.
The escape hatch for anything on the server's classpath that MLlib did not put there. Nothing
checks the param names — there is no table to check them against — so the server's error is
the only one you get, and model_class is yours to supply if you want the model's attributes
to resolve later.
Options
	:params — the params to send, already in wire form: {name, type, value} per param,
where name is Spark's own spelling. Defaults to [].
	:model_class — the JVM class of the model a fit produces. Defaults to nil, which
leaves Latu.ML.Model's :class unset.
	:uid — the uid to send. Defaults to a generated one in PySpark's shape.

Example
Latu.ML.Estimator.new("ml.dmlc.xgboost4j.scala.spark.XGBoostClassifier",
  params: [{"numRound", :int, 100}, {"max_depth", :int, 6}])
A param's name is whatever the library declared it, and that is not always one convention:
XGBoost4J spells its own params camelCase and the native booster's snake_case, and the server
resolves each exactly as written.
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Latu.ML.Evaluator 
    



      
A metric, as inert data: what to measure and on which columns.
The third kind of operator beside Latu.ML.Estimator and Latu.ML.Transformer, and the
simplest — it is never fitted and never transforms, it just scores a frame. Spark has six of
them, all under Latu.ML.Evaluation.
evaluator = Latu.ML.Evaluation.binary_classification_evaluator(metric_name: "areaUnderROC")
Latu.ML.evaluate/2 is what runs one, and it answers with the metric itself rather than with
a handle: an evaluator caches nothing on the server. The frame it scores is one a model has
already transformed — an evaluator reads prediction_col and label_col, not features.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(class, opts \\ [])

      


        An evaluator the registry does not know, by its JVM class name.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Evaluator{
  class: String.t(),
  known: [Latu.ML.Param.t()],
  params: [Latu.ML.Plan.param()],
  uid: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(class, opts \\ [])



        
          
        

    

  


  

      

          @spec new(String.t(), keyword()) :: t()


      


An evaluator the registry does not know, by its JVM class name.
See Latu.ML.Estimator.new/2; the same caveats apply.
Options
	:params — the params to send, already in wire form. Defaults to [].
	:uid — the uid to send. Defaults to a generated one in PySpark's shape.
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Latu.ML.Helper 
    



      
An operator that is neither fitted nor applied: its work is one method on the server's own
helper object.
Two of them on Spark 4.2.0 — PowerIterationClustering and PrefixSpan — and they are
operators in every way but the one that matters to the wire. They carry a JVM class and a
param table like an estimator does, and PySpark models them as classes; but there is no
Fit, no Transform and nothing cached, because what they do is a Fetch on
ConnectHelper with their params as positional arguments.
pic = Latu.ML.Clustering.power_iteration_clustering(k: 2, max_iter: 10)
clusters = Latu.ML.assign_clusters(pic, edges)
That positional call is the whole difference from every other operator here, and it has one
consequence worth knowing: an MlParams map carries only what the caller set and the server
fills the rest, where a helper's arguments are all sent every time — so this package supplies
the defaults from the registry, and refuses rather than guessing where a param has none that
can be written down.
No uid: nothing on the wire carries one, because nothing on the wire is an operator.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Helper{
  class: String.t(),
  known: [Latu.ML.Param.t()],
  params: [Latu.ML.Plan.param()]
}


      



  


        

      


  

  
    
    Latu.ML.Model - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Model 
    



      
A fitted model: a reference into the session's ML cache, and the context needed to use it.
Not a value. The model itself lives on the server, in a cache that offloads it to disk
when memory is tight and evicts it when the session ends — so a %Latu.ML.Model{} can name
something that is no longer there, and every verb that touches one can fail for that reason.
Latu.ML.with_model/3 is the bracket; Latu.ML.delete/1 is the explicit release. There is no
finalizer, because BEAM terms have none.
dataset is the plan the model was fitted on, kept so a summary the server has evicted can
be rebuilt from it. It is nil for a model from Latu.ML.load/3, which was not fitted here —
and which has no summary on the server either, because a model's save format does not carry
one. uid is the client's, copied from the estimator: a Fit answers with an obj_ref and
nothing else. A loaded model's is the one the saved metadata held, which is the only command
that gives a uid back.
class is nil for a model whose estimator can fit more than one — LDA returns a
LocalLDAModel or a DistributedLDAModel depending on its optimizer, and a Fit does not
say which. candidates is then both of them, and is what an attribute is looked up in;
nothing claims a class it cannot know.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Model{
  candidates: [String.t()],
  class: String.t() | nil,
  dataset: term(),
  params: [Latu.ML.Plan.param()],
  ref: Latu.ML.Plan.object_ref(),
  session: Latu.Session.t(),
  uid: String.t() | nil
}
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Latu.ML.Operator 
    



      
One operator the registry knows, as inert data.
The registry is where latu_ml keeps what it knows about MLlib: 111 operators on Spark
4.2.0, read off PySpark's own param tables rather than transcribed. Latu.ML.operators/1
hands these back so you can look, filter and count from iex rather than from the docs —
the same table the constructors are generated from.
iex> lr = Latu.ML.operator!(:logistic_regression)
iex> lr.class
"org.apache.spark.ml.classification.LogisticRegression"
iex> lr.constructor
{Latu.ML.Classification, :logistic_regression, 1}
constructor is the generated function that builds one — {module, name, arity}, so
apply/3 works and so h Latu.ML.Classification.logistic_regression is one copy away.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


        What an operator is.



    


    
      
        larger_better()

      


        Whether a bigger metric is a better one, for an evaluator. nil for everything else.



    


    
      
        status()

      


        How far this operator has been taken.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :estimator | :transformer | :evaluator | :model | :helper


      


What an operator is.
A :model has no constructor: it exists only by Latu.ML.fit/2 or a load. It is in the
registry anyway, because its params are what Latu.ML.transform/2 resends and its class is
what an accessor module checks against.
A :helper is neither fitted nor applied: its one method reaches the server through the
ConnectHelper object. Two on 4.2.0 — PowerIterationClustering and PrefixSpan.

  



  
    
      
    
    
      larger_better()



        
          
        

    

  


  

      

          @type larger_better() :: true | {:only, [String.t()]} | {:except, [String.t()]} | nil


      


Whether a bigger metric is a better one, for an evaluator. nil for everything else.
true where every metric the evaluator offers is maximised, or {:only, metrics} /
{:except, metrics} where it depends on which one is asked for. Latu.ML.larger_better?/1
resolves it against an evaluator's own metric_name; a tuning fold picks its best model by
the answer.
Read off the six client-side isLargerBetter overrides, because the server's allowlist has
no such method and a Fetch cannot ask for it.

  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :probed | :built | :missing


      


How far this operator has been taken.
	:probed — fitted or applied against a live server on the Spark version named here, and
every allowlisted attribute answered. "Supported" in these docs means this.
	:built — generated from PySpark's tables, and not working under the probe. :reason
says what the probe saw, and is nil where the probe has not run at all.
	:missing — PySpark names it, the server does not load it.


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Operator{
  class: String.t(),
  constructor: {module(), atom(), arity()} | nil,
  doc: String.t() | nil,
  group: atom(),
  kind: kind(),
  larger_better: larger_better(),
  model_class: String.t() | nil,
  model_classes: [String.t()],
  name: atom(),
  params: [Latu.ML.Param.t()],
  python: String.t(),
  reason: String.t() | nil,
  spark: String.t(),
  status: status()
}
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Latu.ML.Param 
    



      
One parameter an operator accepts.
Read off PySpark's own param tables by dev/extract_ml_operators.py, so drift is something a
re-run notices rather than something a reader has to. Latu.ML.params/1 hands the table for
one operator back.
name is the snake_case atom callers pass; wire is Spark's own camelCase spelling, and the
key the server reads. default is documentation only — a default is never sent, because a
param the caller did not set and a param sent with its default value are different requests.

      


      
        Summary


  
    Types
  


    
      
        default()

      


        A param's default, where there is one to state.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @type default() ::
  term() | nil | {:uid_suffix, String.t()} | :server_supplied | :varies | :nan


      


A param's default, where there is one to state.
Most are ordinary values. Four kinds are not, and each says why rather than inventing a
number: nil is no default at all, {:uid_suffix, s} is the operator's own random uid with
s on the end, :server_supplied is a value only a running JVM knows, :varies is one that
is not the same twice, and :nan is NaN, which has no Elixir literal.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Param{
  default: default(),
  doc: String.t() | nil,
  name: atom(),
  type: Latu.ML.Plan.param_type(),
  wire: String.t()
}


      



  


        

      


  

  
    
    Latu.ML.Pipeline - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Pipeline 
    



      
A sequence of stages, fitted as one.
Not a server operator. Spark has no Fit for a pipeline: PySpark loops over the stages in
Python and so does this package, which is why Latu.ML.pipeline/1 needs no session and why a
pipeline has no cache entry of its own. What Latu.ML.fit/2 hands back is a
Latu.ML.PipelineModel holding one entry per estimator it fitted.
assembler = Feature.vector_assembler(input_cols: [:x1, :x2], output_col: :features)
lr = Classification.logistic_regression(max_iter: 10)

{:ok, model} = ML.fit(ML.pipeline([assembler, lr]), training)
scored = ML.transform(model, test)
:ok = ML.delete(model)
A stage is an estimator, a transformer, a model already fitted, or another pipeline. The fold
is PySpark's exactly, and its one surprise is worth knowing: stages after the last estimator
are carried but never applied during the fit. There is nothing left to learn from them, so
the frame stops being transformed at that point.

      


      
        Summary


  
    Types
  


    
      
        stage()

      


        Anything a pipeline may hold. A Latu.ML.PipelineModel is a transformer too.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() ::
  Latu.ML.Estimator.t()
  | Latu.ML.Transformer.t()
  | Latu.ML.Model.t()
  | t()
  | Latu.ML.PipelineModel.t()


      


Anything a pipeline may hold. A Latu.ML.PipelineModel is a transformer too.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Pipeline{stages: [stage()], uid: String.t()}


      



  


        

      


  

  
    
    Latu.ML.PipelineModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.PipelineModel 
    



      
A fitted pipeline: its stages, in order, with every estimator replaced by the model it fitted.
It owns those models. Each one is an entry in the session's ML cache, so
Latu.ML.delete/1 on a pipeline model releases every model inside it — including the ones in
a nested pipeline — and nothing else does. Latu.ML.with_model/3 takes a pipeline and brackets
the whole thing.
Latu.ML.transform/2 composes the stages lazily: the frame it hands back carries every stage's
relation and reaches no server until you collect it. There is no server-side pipeline, so there
is nothing to release but the models.
session is where those models live, and it is what Latu.ML.save/3 writes through.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.PipelineModel{
  session: Latu.Session.t(),
  stages: [Latu.ML.Pipeline.stage()],
  uid: String.t()
}


      



  


        

      


  

  
    
    Latu.ML.Plan - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Plan 
    



      
ML commands and relations, built as protos.
The layer below Latu.ML, and the twin of Latu.Plan: it takes values, hands back a
Plan or a Relation, does no IO and touches no session.
Spark models ML as two shapes over one set of messages. A Fit, a Delete, an attribute
whose answer is a literal — those are commands, run by Latu.Client.execute_command/3.
A Transform, and an attribute whose answer is a DataFrame — those are relations, lazy
like any other, and nothing reaches the server until an action.
Fetch is one message shared by both: fetch_command/2 and fetch_relation/3 build the
same Fetch and differ only in the wrapper.
Every Relation here comes from Latu.Plan.relation/1, which is the one place a plan_id
is assigned. A second allocator out of tree would be a second sequence.

      


      
        Summary


  
    Types
  


    
      
        command()

      


        A command plan, ready for Latu.Client.execute_command/3.



    


    
      
        kind()

      


        What an MlOperator is, in the server's own vocabulary.



    


    
      
        literal()

      


        A single value on the wire.



    


    
      
        method()

      


        One link in a Fetch chain.



    


    
      
        object_ref()

      


        A server-side object in the session's ML cache, as Fit handed it back.



    


    
      
        operator()

      


        An ML operator: a JVM class, a uid, and what kind of thing it is.



    


    
      
        options()

      


        A writer's options, passed through to Spark's own MLWriter.



    


    
      
        param()

      


        One param, ready for params/1: its wire name, its declared type, and the value.



    


    
      
        param_type()

      


        A param's declared type, as the registry reports it.



    


    
      
        params()

      


        The params a caller set, keyed by Spark's own spelling.



    


    
      
        relation()

      


        A relation, lazy until something acts on it.



    


    
      
        scalar_type()

      


        A scalar param type, and the only kind of element a list param may hold.



    





  
    Functions
  


    
      
        clean_cache()

      


        Drop everything the session's ML cache holds, and answer with how many objects that was.



    


    
      
        create_summary(ref, dataset)

      


        Rebuild a summary the cache has dropped, from the frame its model was fitted on.



    


    
      
        delete(refs)

      


        Release cached objects. The server answers with the refs it dropped, not silence.



    


    
      
        evaluate(evaluator, params, data)

      


        Score a frame with an evaluator. One number comes back.



    


    
      
        fetch_command(ref, methods)

      


        Read an attribute whose answer is a literal — a coefficient, an intercept, a vector.



    


    
      
        fetch_relation(ref, methods, dataset \\ nil)

      


        Read an attribute whose answer is a DataFrame — summary.roc and its kind.



    


    
      
        fit(estimator, params, data)

      


        Fit an estimator on a dataset. The result is a handle, not a model.



    


    
      
        get_cache_info()

      


        Everything the session's ML cache is holding, one JSON string per object.



    


    
      
        get_model_size(ref)

      


        What the server thinks one model weighs, in bytes.



    


    
      
        helper(method, args \\ [])

      


        Call a method on the server's own helper object.



    


    
      
        helper_relation(method, args \\ [])

      


        See helper/2. The five whose answer is a DataFrame, so a relation rather than a command.



    


    
      
        literal(value, type)

      


        Coerce a value to its param's declared type, then to a literal.



    


    
      
        method(name, args \\ [])

      


        One link in a Fetch chain. Arguments are literals or relations.



    


    
      
        operator(class, uid, kind)

      


        An MlOperator: the JVM class, a client-assigned uid, and what kind of thing it is.



    


    
      
        params(entries)

      


        Params as the server wants them: a map of wire name to literal, carrying only what the
caller set.



    


    
      
        read(operator, path)

      


        Load an operator or a model from a path.



    


    
      
        transform(operator, input, params)

      


        Apply a transformer or a fitted model to a frame.



    


    
      
        write(target, params, path, overwrite, options)

      


        Write an operator or a fitted model to a path, in Spark's own on-disk format.



    





      


      
        Types


        


  
    
      
    
    
      command()



        
          
        

    

  


  

      

          @type command() :: Latu.Protocol.Spark.Connect.Plan.t()


      


A command plan, ready for Latu.Client.execute_command/3.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :estimator | :transformer | :evaluator | :model


      


What an MlOperator is, in the server's own vocabulary.

  



  
    
      
    
    
      literal()



        
          
        

    

  


  

      

          @type literal() :: Latu.Protocol.Spark.Connect.Expression.Literal.t()


      


A single value on the wire.

  



  
    
      
    
    
      method()



        
          
        

    

  


  

      

          @type method() :: Latu.Protocol.Spark.Connect.Fetch.Method.t()


      


One link in a Fetch chain.

  



  
    
      
    
    
      object_ref()



        
          
        

    

  


  

      

          @type object_ref() :: String.t()


      


A server-side object in the session's ML cache, as Fit handed it back.

  



  
    
      
    
    
      operator()



        
          
        

    

  


  

      

          @type operator() :: Latu.Protocol.Spark.Connect.MlOperator.t()


      


An ML operator: a JVM class, a uid, and what kind of thing it is.

  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: %{optional(String.t()) => String.t()}


      


A writer's options, passed through to Spark's own MLWriter.

  



  
    
      
    
    
      param()



        
          
        

    

  


  

      

          @type param() :: {String.t(), param_type(), term()}


      


One param, ready for params/1: its wire name, its declared type, and the value.

  



  
    
      
    
    
      param_type()



        
          
        

    

  


  

      

          @type param_type() ::
  scalar_type()
  | :vector
  | :matrix
  | {:list, scalar_type() | {:list, scalar_type()}}
  | {:either, [scalar_type() | :vector | :matrix]}


      


A param's declared type, as the registry reports it.
:int and :long build the same literal — see literal/2. A list holds scalars, or lists
of them: 4.2.0 has one nested param (Bucketizer.splitsArray, a list of lists of doubles)
and one nested helper argument (stringIndexerModelFromLabelsArray, a list of lists of
strings). Deeper than that is refused rather than built blind.

  



  
    
      
    
    
      params()



        
          
        

    

  


  

      

          @type params() :: Latu.Protocol.Spark.Connect.MlParams.t()


      


The params a caller set, keyed by Spark's own spelling.

  



  
    
      
    
    
      relation()



        
          
        

    

  


  

      

          @type relation() :: Latu.Protocol.Spark.Connect.Relation.t()


      


A relation, lazy until something acts on it.

  



  
    
      
    
    
      scalar_type()



        
          
        

    

  


  

      

          @type scalar_type() :: :int | :long | :float | :double | :boolean | :string


      


A scalar param type, and the only kind of element a list param may hold.

  


        

      

      
        Functions


        


  
    
      
    
    
      clean_cache()



        
          
        

    

  


  

      

          @spec clean_cache() :: command()


      


Drop everything the session's ML cache holds, and answer with how many objects that was.
The blunt instrument: MLCache.clear empties the map and the offload directory both, so
every model and summary in the session is gone at once and every %Latu.ML.Model{} a
caller still holds is now a reference to nothing.

  



  
    
      
    
    
      create_summary(ref, dataset)



        
          
        

    

  


  

      

          @spec create_summary(object_ref(), relation()) :: command()


      


Rebuild a summary the cache has dropped, from the frame its model was fitted on.
The recovery half of the summary path. A summary is not offloaded like a model — it is
dropped, and the next Fetch answers CONNECT_ML.MODEL_SUMMARY_LOST — so a client that
wants one to survive a quiet session has to be able to make it again. dataset is not
always the frame the caller passed to Latu.ML.fit/2: three of the ten models with a summary
want
the model's own transform of it instead, and priv/ml_attributes.exs says which.

  



  
    
      
    
    
      delete(refs)



        
          
        

    

  


  

      

          @spec delete([object_ref()]) :: command()


      


Release cached objects. The server answers with the refs it dropped, not silence.

  



  
    
      
    
    
      evaluate(evaluator, params, data)



        
          
        

    

  


  

      

          @spec evaluate(operator(), params(), relation()) :: command()


      


Score a frame with an evaluator. One number comes back.
The twin of fit/3, and the same three fields: MlCommand.Evaluate differs from
MlCommand.Fit only in naming its operator evaluator and in what the result carries.
A metric comes back on the param arm, where a Fit answers with a handle.

  



  
    
      
    
    
      fetch_command(ref, methods)



        
          
        

    

  


  

      

          @spec fetch_command(object_ref(), [method()]) :: command()


      


Read an attribute whose answer is a literal — a coefficient, an intercept, a vector.
methods is a chain: model.summary.weightedPrecision is one Fetch with two of them.

  



    

  
    
      
    
    
      fetch_relation(ref, methods, dataset \\ nil)



        
          
        

    

  


  

      

          @spec fetch_relation(object_ref(), [method()], relation() | nil) :: relation()


      


Read an attribute whose answer is a DataFrame — summary.roc and its kind.
dataset is the training frame, carried so the server can rebuild a summary it has evicted;
it rides MlRelation's own field, beside the Fetch rather than inside it.

  



  
    
      
    
    
      fit(estimator, params, data)



        
          
        

    

  


  

      

          @spec fit(operator(), params(), relation()) :: command()


      


Fit an estimator on a dataset. The result is a handle, not a model.

  



  
    
      
    
    
      get_cache_info()



        
          
        

    

  


  

      

          @spec get_cache_info() :: command()


      


Everything the session's ML cache is holding, one JSON string per object.
Takes no arguments — the cache is the session's, and the session is what carries the
command. MLCache.getInfo renders id, class and size per entry.

  



  
    
      
    
    
      get_model_size(ref)



        
          
        

    

  


  

      

          @spec get_model_size(object_ref()) :: command()


      


What the server thinks one model weighs, in bytes.
Spark's own Model.estimatedSize, and the number the cache's budgets are spent against —
maxModelSize refuses a fit above it, maxStorageSize refuses one that would take the
session past it. So this is the one measurement that explains a refusal, and it is a
server estimate: nothing client-side can compute it.

  



    

  
    
      
    
    
      helper(method, args \\ [])



        
          
        

    

  


  

      

          @spec helper(String.t() | atom(), [literal() | relation()]) :: command()


      


Call a method on the server's own helper object.
ConnectHelper is in the same allowlist a model's attributes are in, and is reached by the
same Fetch — but it is an attribute of nothing. There is no model, no Fit behind it and
nothing cached: the object is named by the literal id below, which the server resolves to a
singleton rather than to a cache entry.
Its arguments are positional and every one is sent, where a Fit's params are a map of only
what the caller set. Three of the eleven answer with a model reference all the same —
they build one server-side out of what you pass — and five answer with a DataFrame, which is
helper_relation/2.

  



    

  
    
      
    
    
      helper_relation(method, args \\ [])



        
          
        

    

  


  

      

          @spec helper_relation(String.t() | atom(), [literal() | relation()]) :: relation()


      


See helper/2. The five whose answer is a DataFrame, so a relation rather than a command.

  



  
    
      
    
    
      literal(value, type)



        
          
        

    

  


  

      

          @spec literal(term(), param_type()) :: literal()


      


Coerce a value to its param's declared type, then to a literal.
Two stages, both PySpark's. The declared type decides the kind — a double param takes
1 and sends 1.0, because TypeConverters.toFloat ran first. Magnitude then decides the
wire type for integers, exactly as Latu.Plan.lit/1 does: :int and :long are the
same path, and a value past 32 bits becomes a long whichever one declared it.
A refusal names the declared type, never the range: reg_param: :nope is wrong here,
reg_param: -1.0 is wrong on the server, and Spark's ParamValidators says so better.

  



    

  
    
      
    
    
      method(name, args \\ [])



        
          
        

    

  


  

      

          @spec method(String.t() | atom(), [literal() | relation()]) :: method()


      


One link in a Fetch chain. Arguments are literals or relations.

  



  
    
      
    
    
      operator(class, uid, kind)



        
          
        

    

  


  

      

          @spec operator(String.t(), String.t(), kind()) :: operator()


      


An MlOperator: the JVM class, a client-assigned uid, and what kind of thing it is.
The class name is the operator's identity on the wire — there is no registry lookup on the
server, only a ServiceLoader over what its classpath offers.

  



  
    
      
    
    
      params(entries)



        
          
        

    

  


  

      

          @spec params([param()]) :: params()


      


Params as the server wants them: a map of wire name to literal, carrying only what the
caller set.
Defaults are never sent. PySpark serialises its _paramMap, which holds set values alone,
and the server fills the rest from the operator's own defaults — so a param absent here and
a param sent with its default value are different requests, and only the first is right.

  



  
    
      
    
    
      read(operator, path)



        
          
        

    

  


  

      

          @spec read(operator(), String.t()) :: command()


      


Load an operator or a model from a path.
The MlOperator here names the class to read, not an instance: there is no uid to send,
because the uid is in the saved metadata and comes back in the answer. OPERATOR_TYPE_MODEL
is what puts the result in the session's ML cache; the other three kinds are answered as
data, with nothing cached and nothing to release.

  



  
    
      
    
    
      transform(operator, input, params)



        
          
        

    

  


  

      

          @spec transform(object_ref() | operator(), relation(), params()) :: relation()


      


Apply a transformer or a fitted model to a frame.
Pure plan building: the relation carries the operator and the input, and Latu.schema/1
answers from it without executing. Takes an object_ref for a model, or an MlOperator
for a transformer that needs no fitting.

  



  
    
      
    
    
      write(target, params, path, overwrite, options)



        
          
        

    

  


  

      

          @spec write(object_ref() | operator(), params(), String.t(), boolean(), options()) ::
  command()


      


Write an operator or a fitted model to a path, in Spark's own on-disk format.
One command with two arms, and which one is used says where the thing being saved lives. A
model is named by its cache reference: the server already holds it, and the params here
are laid over a copy of it before it is written. An estimator, transformer or evaluator
is named by its class and uid instead, because the server holds nothing for one — it builds
the instance from this message and writes that.
should_overwrite is set on every write, false included. PySpark sets it unconditionally
and the field carries explicit presence, so leaving it unset where the answer is false
would be a different message from the one the goldens compare against.
options are the writer's, passed through to Spark's own MLWriter — what a format understands
is the format's business, and nothing here checks them.

  


        

      


  

  
    
    Latu.ML.SparseVector - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.SparseVector 
    



      
A Spark sparse vector, kept sparse.
Nx has no sparse tensor, so densifying is the only way to make one — and a sparse vector
is usually sparse for a reason. This struct is what Latu.ML.Linalg.from_udt/1 hands back
instead, and to_dense/1 is the caller's decision, never Latu ML's.
indices are ascending and zero-based, and values runs parallel to them.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_dense(vector)

      


        Fill in the zeros: an {size} f64 tensor.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.SparseVector{
  indices: [non_neg_integer()],
  size: non_neg_integer(),
  values: [float()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_dense(vector)



        
          
        

    

  


  

      

          @spec to_dense(t()) :: Nx.Tensor.t()


      


Fill in the zeros: an {size} f64 tensor.
iex> vector = %Latu.ML.SparseVector{size: 4, indices: [1, 3], values: [2.0, 4.0]}
iex> Nx.to_flat_list(Latu.ML.SparseVector.to_dense(vector))
[0.0, 2.0, 0.0, 4.0]

  


        

      


  

  
    
    Latu.ML.Summary - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Summary 
    



      
A model's training summary: a second server-side object, and the one the cache really drops.
A model is offloaded to disk under memory pressure and comes back; a summary is dropped,
and the fetch that finds it gone answers CONNECT_ML.MODEL_SUMMARY_LOST. That is not a
failure the caller caused and not one they can prevent, so this package recovers from it the
way PySpark does — it sends CreateSummary with the frame the model was fitted on and asks
again. dataset is that frame, and carrying it is the whole reason this struct exists rather
than a bare reference.
The reference is the model's own. Spark has no separate cache key for a summary: it is
reached by asking the model for one, so a Fetch names the model and puts summary at the
head of its method chain. PySpark spells that as the string "<model_ref>.summary" and
splits it apart again on the way out; here the parts are just kept apart.
summary = Latu.ML.summary(model)
{:ok, auc} = Latu.ML.Classification.BinaryLogisticRegressionSummary.area_under_roc(summary)
roc = Latu.ML.Classification.BinaryLogisticRegressionSummary.roc(summary)
class is nil for LogisticRegressionModel and RandomForestClassificationModel, whose
summary class depends on how many classes the fitted model found — _summaryCls branches
on numClasses, and no client knows the answer before it asks. candidates is what PySpark
can return, both of them, in its own order; class is set only where that list has one
entry, so a class check is made where one can be and skipped where it cannot.
The candidates are what an argument's type is looked up in, and the two never disagree:
4.2.0's binary summary is a subclass of its multiclass one, so every attribute they share
has the same signature and the binary one only adds. Latu.ML.attributes/1 asks a narrower
question — what is allowed whichever class this turns out to be — and so reports what they
share; name Latu.ML.Classification.BinaryLogisticRegressionTrainingSummary to see the rest.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Summary{
  candidates: [String.t()],
  class: String.t() | nil,
  dataset: term(),
  methods: [String.t()],
  ref: Latu.ML.Plan.object_ref(),
  session: Latu.Session.t()
}


      



  


        

      


  

  
    
    Latu.ML.TrainValidationSplit - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.TrainValidationSplit 
    



      
One split instead of k folds: fit every param map once, and keep the best.
Latu.ML.CrossValidator with num_folds: 1 is not this — a cross-validation scores every
param map k times and averages. This scores each one exactly once, against a single held-out
slice, and is what you reach for when a fit is expensive enough that k of them is not worth
the variance reduction.
tvs =
  ML.train_validation_split(
    estimator: lr,
    param_maps: ML.param_grid(lr, reg_param: [0.1, 0.01]),
    evaluator: Evaluation.binary_classification_evaluator(),
    train_ratio: 0.75
  )

{:ok, model} = ML.fit(tvs, training)
The split is cut the same way a fold is — rand(seed) and a range — so train_ratio: 0.75
means rows whose draw is under 0.75, not exactly three quarters of them. Pass seed: for a
split that is the same twice.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.TrainValidationSplit{
  collect_sub_models: boolean(),
  estimator: Latu.ML.CrossValidator.searchable(),
  evaluator: Latu.ML.Evaluator.t(),
  param_maps: [Latu.ML.param_map()],
  seed: integer() | nil,
  train_ratio: float(),
  uid: String.t()
}


      



  


        

      


  

  
    
    Latu.ML.TrainValidationSplitModel - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.TrainValidationSplitModel 
    



      
What a train/validation split found: the winning model, and one metric per param map.
validation_metrics is a single score per param map rather than a mean over folds, which is
the only real difference from Latu.ML.CrossValidatorModel — there is nothing to average, so
there is no standard deviation either.
best_model is refit on the whole frame, and sub_models is nil unless the search was
asked to collect_sub_models: true. Latu.ML.delete/1 releases everything this holds.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.TrainValidationSplitModel{
  best_model: Latu.ML.CrossValidatorModel.fitted(),
  owned: [Latu.ML.Model.t()] | nil,
  session: Latu.Session.t(),
  sub_models: [Latu.ML.CrossValidatorModel.fitted()] | nil,
  uid: String.t(),
  validation_metrics: [float()],
  validator: Latu.ML.TrainValidationSplit.t()
}


      



  


        

      


  

  
    
    Latu.ML.Transformer - latu_ml v0.4.2
    
    

    


  
  

    
Latu.ML.Transformer 
    



      
A transformer that needs no fitting — VectorAssembler and its kind.
Latu.ML.transform/2 applies one, and because a Transform is a relation and not a command,
applying it reaches no server: the frame it hands back is lazy like any other.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(class, opts \\ [])

      


        A transformer the registry does not know, by its JVM class name.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Latu.ML.Transformer{
  class: String.t(),
  known: [Latu.ML.Param.t()],
  params: [Latu.ML.Plan.param()],
  uid: String.t()
}
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          @spec new(String.t(), keyword()) :: t()


      


A transformer the registry does not know, by its JVM class name.
See Latu.ML.Estimator.new/2; the same caveats apply.
Options
	:params — the params to send, already in wire form. Defaults to [].
	:uid — the uid to send. Defaults to a generated one in PySpark's shape.
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Latu.ML.Linalg 
    



      
Spark's Vector and Matrix, both ways.
Spark serialises these as struct literals typed by a JVM class rather than by field names,
so Latu hands them back as Latu.Result.UDT — the class, and the elements in the order that
class defines them, with nothing asserted about how many. Asserting is this module's job, and
the layouts are PySpark's pyspark/ml/connect/serialize.py, element for element.
A dense vector becomes an Nx.Tensor; a sparse one becomes a Latu.ML.SparseVector, because
Nx has no sparse tensor and quietly densifying a vector that is sparse on purpose is not a
decision this package makes. A matrix always comes back row-major, whatever
isTransposed said on the wire — that flag is a storage detail, not a shape.
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        decoded()

      


        What a Vector or Matrix literal decodes to.



    





  
    Functions
  


    
      
        from_udt(udt)

      


        Turn a Latu.Result.UDT into a tensor or a Latu.ML.SparseVector.



    


    
      
        from_udt!(udt)

      


        See from_udt/1. Raises instead of returning an error.



    


    
      
        to_literal(vector)

      


        Turn a tensor or a Latu.ML.SparseVector into the literal Spark expects.
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          @type decoded() :: Nx.Tensor.t() | Latu.ML.SparseVector.t() | nil


      


What a Vector or Matrix literal decodes to.
nil where the server sent an empty one. That is not a failure and not a missing value: some
attributes are genuinely empty on some models, and Nx cannot represent a tensor with a
zero-sized dimension.
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          @spec from_udt(Latu.Result.UDT.t()) :: {:ok, decoded()} | {:error, Latu.Error.t()}


      


Turn a Latu.Result.UDT into a tensor or a Latu.ML.SparseVector.
iex> udt = %Latu.Result.UDT{class: "org.apache.spark.ml.linalg.VectorUDT",
...>                        elements: [1, nil, nil, [0.5, -1.5]]}
iex> {:ok, tensor} = Latu.ML.Linalg.from_udt(udt)
iex> Nx.to_flat_list(tensor)
[0.5, -1.5]

iex> udt = %Latu.Result.UDT{class: "org.apache.spark.ml.linalg.VectorUDT",
...>                        elements: [0, 4, [1, 3], [2.0, 4.0]]}
iex> Latu.ML.Linalg.from_udt(udt)
{:ok, %Latu.ML.SparseVector{size: 4, indices: [1, 3], values: [2.0, 4.0]}}
An empty answer is an answer, and the server does send them — NaiveBayesModel.sigma is a
0x0 Matrix on a multinomial model, because sigma belongs to the gaussian one. Nx has no
empty tensor at all (a dimension must be a positive integer), so this is nil rather than a
shape nothing can hold:
iex> udt = %Latu.Result.UDT{class: "org.apache.spark.ml.linalg.MatrixUDT",
...>                        elements: [1, 0, 0, nil, nil, [], true]}
iex> Latu.ML.Linalg.from_udt(udt)
{:ok, nil}
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          @spec from_udt!(Latu.Result.UDT.t()) :: decoded()


      


See from_udt/1. Raises instead of returning an error.
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          @spec to_literal(Nx.Tensor.t() | Latu.ML.SparseVector.t()) :: Latu.ML.Plan.literal()


      


Turn a tensor or a Latu.ML.SparseVector into the literal Spark expects.
A rank-1 tensor is a dense vector, a rank-2 tensor a dense matrix sent row-major — which is
what isTransposed: true means on the wire, and why it is set. Element order and the null
placeholders are PySpark's serialize_param, so the oracle can diff this byte for byte.
Raises rather than returning an error: this is a value on its way out, and a caller who hands
over a rank-3 tensor has a bug, not a runtime condition.
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Latu.ML.Result 
    



      
Read what an MlCommand answered.
Latu latches the whole MlCommandResult onto the finished execution rather than picking an
arm, because which arm is set is part of the answer. This is where the picking happens.
Clauses match maps rather than named messages, as Latu.Result.Literal does: the shape is
what matters, and a pattern is not a call into the protocol layer.
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        A loaded operator, as a Read described it.



    





  
    Functions
  


    
      
        object_ref(execution)

      


        The object reference a Fit put in the ML cache.



    


    
      
        operator_info(execution)

      


        What a Read answered with: a loaded operator, as data.



    


    
      
        operators(execution)

      


        The cache ids a Fetch answered with, where the answer was a list of cached objects.



    


    
      
        param(execution)

      


        The value an attribute Fetch answered with.



    


    
      
        summary(execution)

      


        The cache id a Fetch answered with, where the answer was another cached object.
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          @type operator_info() :: %{
  ref: String.t() | nil,
  name: String.t() | nil,
  uid: String.t() | nil,
  params: [Latu.ML.Plan.param()]
}


      


A loaded operator, as a Read described it.
ref is set for a model and nil for everything else; name is the reverse. params are
the values the saved metadata carried, in the shape Latu.ML.Plan.params/1 takes them.
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          @spec object_ref(struct()) ::
  {:ok, Latu.ML.Plan.object_ref()} | {:error, Latu.Error.t()}


      


The object reference a Fit put in the ML cache.
A Fit populates obj_ref and nothing else — uid, params and warning_message all come
back nil — which is why a model's uid is the client's own, not the server's.
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          @spec operator_info(struct()) :: {:ok, operator_info()} | {:error, Latu.Error.t()}


      


What a Read answered with: a loaded operator, as data.
The one answer the server fills in. A Fit populates obj_ref and nothing else — a fitted
model's uid and params are the client's own, copied from the estimator — where this carries
uid and params too, because both came off the saved metadata and no client could have
known them.
A model carries a cache reference as well: reading one registers it in the session's ML
cache exactly as a fit does, and it is the caller's to release. An estimator, transformer or
evaluator carries its class name instead, and nothing is cached.
Each param is typed from the arm the server chose rather than from the registry, so a class
the registry never heard of loads as readily as one it knows. The two agree everywhere they
both apply: PySpark re-types a loaded param through its declared converter, and every
disagreement that could produce — a :float param, an :int past 32 bits — collapses to
the same literal on the way back out.
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          @spec operators(struct()) ::
  {:ok, [Latu.ML.Plan.object_ref()]} | {:error, Latu.Error.t()}


      


The cache ids a Fetch answered with, where the answer was a list of cached objects.
MlCommandResult's operator_info arm again, but the server has packed several ids into one
ObjectRef by joining them with commas — MLHandler does ids.mkString(",") and PySpark
splits them apart. There is no repeated field to read instead, so this is the format rather
than a convention.
Each id is a separate cache entry: the server registered every sub-model on its way out,
so a forest of a hundred trees is a hundred entries the caller now owns.

  



  
    
      
    
    
      param(execution)



        
          
        

    

  


  

      

          @spec param(struct()) :: {:ok, term()} | {:error, Latu.Error.t()}


      


The value an attribute Fetch answered with.
A Vector or Matrix arrives as a UDT-typed struct literal and comes back as an
Nx.Tensor or a Latu.ML.SparseVector; everything else is whatever
Latu.Result.Literal.value/1 makes of it.
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          @spec summary(struct()) :: {:ok, String.t()} | {:error, Latu.Error.t()}


      


The cache id a Fetch answered with, where the answer was another cached object.
MlCommandResult's third arm, and a bare string: asking a model for its summary gets the
id of the summary rather than the summary itself, because a summary is a server-side object
like the model is. Latu.ML.summary/1 does not send this — it composes the reference from
the model's own, as PySpark does — so this is here for the paths that do, evaluate first
among them.

  


        

      


  
OEBPS/dist/epub-4WIP524F.js
