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8.1.3 Spark #la85 S EEMLIib
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8.1.3 Spark #la85 S EEMLIib
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Classification.

LogisticRegression(with Elastic-Net),

e
SVM. DecisionTree,
5 5]
RandomForest, GBT. NaiveBayes,
MultilayerPerceptron, OneVsRest
o Clustering, KMeans,
GaussianMixture, LDA.
g
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Regression.
LinearRegression(with Elastic-
Net). DecisionTree,
RandomFores. GBT.
AFTSurvivalRegression,
IsotonicRegression

Dimensionality Reduction, matrix
factorization, PCA, SVD. ALS,
WLS
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8.2.2 Ik T1EHIE

ERE— PipelinediiZK 4, w67 € X Pipeline H )%
MK Hr BiPipelineStage (& a8 FITPAL88) , L
IR PR BRI AR R k55 . B 1 IX S b 34 8 n) /1) %
Pras PP 2%, W] DA% I AR AL BE 2 45 G 7 sl 2H 2R
PipelineStages H 6% —>Pipeline

>>> pipeline = Pipeline(stages=[stagel,stage2,stage3])
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% Sk 2

« FEfFHSparkSessionXt %

« Spark2.0LL A pyspark /e J8 shist < 8 3h ) @& — A
4 Nspark i) SparkSessionsT %, 47 BT LA,
SparkSession®] DL i H A A5 R A builder() 77 £ 81 2
ok, a0 MRS BrR

from pyspark.sqgl import SparkSession

spark = SparkSession.builder.master("local").appName("Word
Count").getOrCreate()

pyspark.ml{&#inumpy £, Ubuntu H 7iipython3:2 % H
numpy i, AT oy S =2

sudo pip3 install numpy
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« (D SIANZEGEHEIFEIIgRETEE

from pyspark.ml import Pipeline
from pyspark.ml.classification import LogisticRegression
from pyspark.ml.feature import HashingTF, Tokenizer

# Prepare training documents from a list of (id, text, label) tuples.
training = spark.createDataFrame(|[
(0, "a b cdespark", 1.0),

(1, "b d", 0.0),

(2, "spark f g h", 1.0),

(3, "hadoop mapreduce", 0.0)
], ["id", "text", "label)
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8.2.3 HE— 1 HZFF S 7Kk

(2) %X Pipeline # &R K LB B PipelineStage, .1
B g AV 2, Bk, -5 tokenizer, hashingTFAIIr,

tokenizer = Tokenizer(inputCol="text", outputCol="words")

hashingTF = HashingTF(inputCol=tokenizer.getOutputCol(), outputCol="features")
Ir = LogisticRegression(maxiter=10, regParam=0.001)
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8.2.3 HE—NMHIEEFE K

(3) & BRI A2 5 Fr 2] 21 PipelineStages, JF
Bl —Pipeline.

pipeline = Pipeline(stages=[tokenizer, hashingTF, Ir])

AR 2 KIPipeline s i _F & —NEstimator, £ Fifit()
Hikie TG, ERrEAE— 1 PipelineModel, E&—
Transformer,

model = pipeline.fit(training)

Al LLE 2], modelt)ZEA & —MPipelineModel, X4~k

LR AR TR AE I A RS [ S e 6
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8.2.3 fE—Hl2aF S M7k Z

(4) Fo 5 A

test = spark.createDataFrame(]
(4, "spark i ] K"),
(5, " m n"),
(6, "spark hadoop spark"),
(7, "apache hadoop")

], [id", "text'])
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(5) WHZ T ZF K PipelineModeljtransform() /7%, ik
B 2 i e S Bk 2, AR B I 45 2R

prediction = model.transform(test)
selected = prediction.select("id", "text", "probability”, "prediction")
for row in selected.collect():
rid, text, prob, prediction = row
print("(%d, %s) --> prob=%s, prediction=%f" % (rid, text, str(prob), prediction))

(4, spark i j k) --> prob=[0.155543713844,0.844456286156], prediction=1.000000
(5, I m n) --> prob=[0.830707735211,0.169292264789], prediction=0.000000

(6, spark hadoop spark) --> prob=[0.0696218406195,0.93037815938],
prediction=1.000000

(7, apache hadoop) --> prob=[0.981518350351,0.018481649649],
prediction=0.000000
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8.3.1 $¥{E+EEL: TF-IDF

Ay

o “THIR— R SCHEZER”  (TF-IDF) 2 —FhE e ATZ
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TF(t,d) & ] Bt SRS d R LR IR B . SCIHFEITZR DF(t,D) A&
B TR R SCRS AN E

*TF-IDFHL 2 EAEHSEE S, M mifpefett 215
BUAX 3 k. Hog Xk

D|+1
IDF(t, D) = log Dbl(t]g)+1

*TF-IDF EEEEZ/RUT -
TFIDF(t,d,D) = TF(t,d) - IDF(t, D)

a0
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8.3.1 $¥{E+EEL: TF-IDF

fESpark MLZE A, TF-IDFA 25 1l 859
*TF (+hashing)
* IDF
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8.3.1 $¥{E+EEL: TF-IDF
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8.3.1 $¥{E+EEL: TF-IDF

(1) S ATF-IDFATFEZE AL,

>>> from pyspark.ml.feature import HashingTF,IDF, Tokenizer

(2) f@— R DataFrame, &— /M) RE—A kY

>>> sentenceData = spark.createDataFrame([(O, "l heard about Spark

and | love Spark"),(0, "I wish Java could use case classes"),(1, "Logistic
regression models are neat")]).toDF("label", "sentence")
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>>> tokenizer = Tokenizer(inputCol="sentence", outputCol="words")
>>> wordsData = tokenizer.transform(sentenceData)
>>> wordsData.show()

O]l heard about Spa...|[i, heard, about,...]|
O]l wish Java could...|[i, wish, java, c...|
1|Logistic regressi...|[logistic, regres...|

L S ——— S S —— +
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8.3.1 $¥{E+EEL: TF-IDF

(4) 1324538 J5 ISR 751 f5, BIR] 8 H Hashing TR
transform() 77 A0 7] FIGF BAFIE A &, X B RERART
f%92000

>>> hashingTF = HashingTF(inputCol="words", outputCol="rawFeatures",
numFeatures=2000)

>>> featurizedData = hashingTF.transform(wordsData)

>>> featurizedData.select("words","rawFeatures").show(truncate=False)

[i, heard, about, spark, and, i, love,
spark]|(2000,[240,333,1105,1329,1357,1777],[1.0,1.0,2.0,2.0,1.0,1.0])

|[i, wish, java, could, use, case, classes]
|(2000,[213,342,489,495,1329,1809,1967],[1.0,1.0,1.0,1.0,1.0,1.0,1.0])|

[[logistic, regression, models, are, neat]
|(2000,[286,695,1138,1193,1604],[1.0,1.0,1.0,1.0,1.0]) |

o o e e +
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8.3.1 $¥{E+EEL: TF-IDF

(5) R IDFJ7 V5 R B M) & ik 7] & R R, AR Rl AR =
idf & — PR 28, Rt m = BN ERfit)5E, 275754
— 2 IDFModel (% %5 NidfModel) .

>>> |df = IDF(inputCol="rawFeatures", outputCol="features")

>>> jdfModel = idf.fit(featurizedData)
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>>> rescaledData = idfModel.transform(featurizedData)

>>> rescaledData.select("features”, "label").show(truncate=False)

|(2000,[240,333,1105,1329,1357,1777],[0.6931471805599453,0.6931471805599453,1.386294361119890
6,0.5753641449035617,0.6931471805599453,0.6931471805599453]) 0 |
|(2000,[213,342,489,495,1329,1809,1967],[0.6931471805599453,0.6931471805599453,0.693147180559
9453,0.6931471805599453,0.28768207245178085,0.6931471805599453,0.6931471805599453])[0 |
|(2000,[286,695,1138,1193,1604],[0.6931471805599453,0.6931471805599453,0.6931471805599453,0.69
31471805599453,0.6931471805599453])
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N

AENLIEZE ST AL T, A T O E ARSI, G T B R
P (R BAREBRIRT, SRE R R RS
S TR A AR A

Spark MLELH AL T LN Heds, 5. Stringlindexer.
IndexToString. OneHotEncoder. Vectorindexer, ‘184 T+ /7 #

PR IE L He ThRE, X ELFE a8 SR # L Torg.apache.spark.ml.feature t

MESFENE, H TR s M H A L2 S BE—FF, W
J& ML Pipelinef< B4 i —#8 50, 7T LA SRR L8 5= S ik &k, LA
StringIndexer v, HAFEE HATARERE AL FERIAR SO S48, &—
A~Estimator, X H 18 Ffit(..) 752 R A] A gAH B 1 i A
StringindexerModelZs, 1REIR, EAf7-iE 1 FT-DataFrameif 4748 b 3
(1) Z%0, &2 — " Transformer (AWK Hds 2[R —R3E)
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8.3.2 ¥F{iLs%#t: FEMES|IHEEL

Stringlndexer

-StringIndexeri #2457 LAE— 2R F) B K HRHE (BiARZE)
AT RIS, (EEEELL, REIFVERIMNOT UG, %I FERT LA
1540 B FIRFIE R 514k, 145 e TE vk 42 52 8 0 B ARk 1)
BERT DM, JEHE vl d R SRR S ML 2 S BE R

2R SRR PRSI, S g A AT K (AR R
FIT LA HH B e i I AR 22 N0

R AR R BUER K, S E BT TR, R)5
FEX H AT G i
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O s324Em: FREMRSIMEK

(1) &, SIAPTRE RS .

>>> from pyspark.ml.feature import Stringlndexer
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8.3.2 ¥F{iLs%i#h: FREMES|IAVEEL

(2) Hk, ¥E1/ DataFrame, % & Stringindexerf{#i
AN F & H 1) 1) 44 7

>>> df = spark.createDataFrame([(0O, "a"), (1, "b"), (2, "c"),
(3, "a"), (4, "a"), (5, "c")],["id", "category"])

>>> indexer = Stringlndexer(inputCol="category",
outputCol="categorylndex")
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8.3.2 H5{iLs%#r: FREMZES|IHVEEL

(3) R)E, i.Lfit()?‘??inﬁ?ﬂ;‘E’*”i}ll Zx, ISR By
X REAR LT AL, FFlidindexed.show()i#E 4T 7

>>> model = indexer.fit(df)

>>> indexed = model.transform(df)
>>> indexed.show()

S T S T +

| id|category|categorylndex|

S S S +

| Of 0.0]

| 1 2.0|

| 2| 1.0|

| 3| 0.0|

| 4 0.0|

| 3l

S O S S +
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8.3.2 ¥F{iLs%#t: FEMES|IHEEL

sIndexToString

5 StringIndexer X i, IndexToString4E F /& AR ES
TR | ) —F EE R [B] 5 B R AR A

HF B = — KA ZMStringIndexerfic &, JcH
StringIndexer¥ IR bR 2R 5, AT LR, IR
J& LE TR 25 B I B EAR R R 5 A RUR A 1 AR R
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8.3.2 H5{iLs%#r: FREMZES|IHVEEL

>>> from pyspark.ml.feature import IndexToString, Stringindexer
>>> toString = IndexToString(inputCol="categorylndex",
outputCol="originalCategory")

>>> indexString = toString.transform(indexed)

>>> indexString.select("id", "originalCategory").show()

S T +

| id|originalCategory]|

S T +

| Of

| 1

| 2]
| 3|
| 4]

o O S — +
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) 8.3.2 FERiR: IREMRSINEN

7%
&

Vectorindexer

« 2 Hi B StringIndexers g &1 5 BN S B4 E AT
e, MG AR IEE S 2 — AN B, YAEXHE
Hh R AN R T AL RS, Spark MLERGL T

VectorindexeraS K fig ik [m) = F 4 42 A v S 9 AR R AE 57

il N H AR MtmaxCategories#E S 4, ‘& 1] LLH 3 1H 7]
SRR RS R ), BB R E R R R el . B
T A FRFAEAE P 2 B R AR ] R LR AR AIE 75 B4 2R 1k, Rk
B AH 7] e T i 2 AN id maxCategories i AE 75 224 A
N AT
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8.3.2 ¥ {EdE#: IREMZEG|AVGEL

BHJSHIANPTHREAIZR, M EAELE.

>>> from pyspark.ml.feature import Vectorindexer
>>> from pyspark.ml.linalg import Vector, Vectors
>>> df = spark.createDataFrame([ \

... (Vectors.dense(-1.0, 1.0, 1.0),), \

... (Vectors.dense(-1.0, 3.0, 1.0),), \

... (Vectors.dense(0.0, 5.0, 1.0), )], ['features"])
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8.3.2 ¥F{iLs%#t: FEMES|IHEEL

X, i Vectorindexer¥s gy, BCEM AL 5], FFHEATRAIZ5.

>>> indexer = Vectorindexer(inputCol="features", outputCol="indexed",

maxCategories=2)
>>> indexerModel = indexer.fit(df)
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8.3.2 ¥ {EdE#: IREMZEG|AVGEL

PR, LLVectorlndexerModeIEI’JcategoryMapsEBZJ\%ﬁ:ﬁ%ﬁ%?ﬁ%ﬂﬁ
REAE S FL s, X AT UUE 2], A WM IR e, 205 M25 .

>>> categoricalFeatures =

iIndexerModel.categoryMaps.keys()

>>> print ("Choose"+str(len(categoricalFeatures))+ \
. "categorical features:"+str(categoricalFeatures))

Chose 2 categorical features: [0, 2]
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e, AUERIIN R B8, JFITEN 4,

>>> indexed = indexerModel.transform(df)
>>> indexed.show()
S SR S AR +

features| indexed|
S SR S AR +
[-1.0,1.0,1.0]|[1.0,1.0,0.0]|
[-1.0,3.0,1.0]|[1.0,3.0,0.0]|

[0.0,5.0,1.0]|[0.0,5.0,0.0]|
N N S +
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1B AR H A7 A ER

Eiﬁﬁﬁ%ﬁlﬂﬂ (logistic regression) #&4tit=# > P4

%57?72 J& T 3T B PERR Y . logisticFl A H]
TRy, WAL SRR,
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k. http://dblab.xmu.edu.cn/blog/wp-
content/uploads/2017/03/iris.txt)

iris LA &5 EACAFE/E AR kIR, BdREE 515014
JaEE, N33, BB TR, BN EIERFAN BN,
R Bl R AR AL . %4k,
HNTETE, XBEERHERANESE EITKEA

TERE ) RHAT 2K,
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B BATE L A B R PRk, F g e 2 A a3t

IT K br
F1H: AR A & VectorfiVectors, S APFTEERZE,

>>> from pyspark.ml.linalg import Vector,Vectors

>>> from pyspark.sqgl import Row,functions

>>> from pyspark.ml.evaluation import MulticlassClassificationEvaluator
>>> from pyspark.ml import Pipeline

>>> from pyspark.ml.feature import IndexToString, Stringindexer, \
... Vectorindexer,HashingTF, Tokenizer

>>> from pyspark.ml.classification import LogisticRegression, \

... LogisticRegressionModel,BinaryLogisticRegressionSummary,
LogisticRegression

(Spark#ifE 3Rt (Pythonfii) ) TR



8.4.1 1T EErFE[E)I 7 A=S

2. 5028 BATEG—A AL, KRk Bl —AN8 e s,
IR BRI, S — P map B8 ATRIEEEH “,” k&
F, b anfE AT B e ’iﬁ%ﬂi/\}&TSﬂV\ A4
oG RACRIANFIE, &5 —H 025 BRI 72K;
ihﬂ]fiiklﬂﬁﬁﬁﬁ%ﬁwctortlﬂ 1) 3 — N rishE =
RDD, #R)5#Akkidataframe; #)5 i Hshow() 7kt
a— FEBT R

>>> def f(x):

rel = {}

rel['features']=Vectors. \
dense(float(x[0]),float(x[1]),float(x[2]),float(x[3]))
rel['label'] = str(x[4])

return rel

R AARHS IR — T
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>>> data = spark.sparkContext. \

... textFile("file:///usr/local/spark/iris.txt"). \

... map(lambda line: line.split(',")). \

... map(lambda p: Row(**f(p))). \

... toDF()

>>> data.show()

S T S AT +
features| label]

S T S T +

[5.1,3.5,1.4,0.2]|Iris-setosa|

[4.9,3.0,1.4,0.2]|Iris-setosa|

[4.7,3.2,1.3,0.2]|Iris-setosa|

[4.6,3.1,1.5,0.2]|Iris-setosa|

only showing top 20 rows
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3.55325: Jr AIERBURZE SR AES, AT R 5 9FE AT

>>> |abellndexer = Stringindexer(). \

.. setinputCol("label"). \

... setOutputCol("indexedLabel"). \

... fit(data)

>>> featurelndexer = Vectorindexer(). \
.. setlnputCol("features"). \

... setOutputCol("indexedFeatures"). \
... fit(data)

( Sparkgm £ fiti(Pythonhi) )
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8.4.1 1535 Er&0]3 57 2835

$45. K HELogisticRegressionE LK S, XEKE T
TEMRECNL100K, #YEtbTih0.3%, BEAATT DL B2,
n] LLid it explainParams()>k3REL, GREE IR DA B
25 4

>>> |r = LogisticRegression(). \
.. setLabelCol("IndexedLabel"). \
.. setFeaturesCol("indexedFeatures"). \

... setMaxIter(100). \
.. setRegParam(0.3). \
.. setElasticNetParam(0.8)
>>> print("LogisticRegression parameters:\n" +
Ir.explainParams())
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W B —IndexToString ¥ e 2s, 8 F i 2 5]
By, E— PR K, WE S
NUNE LN

50,
EH A AT
Bl BB Bor g R A

>>> |abelConverter = IndexToString(). \

... setlnputCol("prediction"). \
... setOutputCol("predictedLabel"). \
... setLabels(labellndexer.labels)

>>> [rPipeline = Pipeline(). \
... setStages([labelindexer, featurelndexer, Ir, labelConverter])

BITREFIE
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60 HEHRERENL D N ZREFNREE, HA)ISGE S
70%. PipelineA i F2—"P1Htids, ZPipelineifd Hfit() i
s =45 7 —/ PipelineModel, ‘B & — /Mg, ARG,
X~ PipelineModelsit 7] LLE F transform () Sk i#E47 700, A=
B — N #rif)DataFrame, BUA| R JIIZ5R75 21 580 % a4
AT S IE

>>> frainingData, testData = data.randomSplit([0.7, 0.3])

>>> |rPipelineModel = IrPipeline.fit(trainingData)
>>> |[rPredictions = IrPipelineModel.transform(testData)

(SparkZm £ £l (Pythoni) ) B TREFATHEALE
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BT WIS R, Hb, selectit FE S 151,
collecti i BX p B 1T HI &, HiforeachfB&:ATFTETH K.

>>> preRel = IrPredictions.select( \
... "predictedLabel", \

... "label", \

... "features”, \

... "probability"). \

... collect()

>>> for item in preRel:
print(str(item['label])+',"+ \
str(item['features'])+'-->prob="+\
str(item['probability'])+',predictedLabel'+ \
str(item['predictedLabel']))
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F8: MUNGHIFERLIHAT VG . Ad—
MulticlassClassificationEvaluators2i], M setter 53T
WP A AN B SE AR A AT IR, 2R 5 1 S T
TR

>>> evaluator = MulticlassClassificationEvaluator(). \
... setLabelCol("indexedLabel"). \

... setPredictionCol("prediction")

>>> [rAccuracy = evaluator.evaluate(IrPredictions)
>>> |[rAccuracy

0.7774712643678161 #4574 TR fr H: i %
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590 A LUl modelsR R Bl 25115 21 1) 12 45 W i A A
IrPipelineModel;& —PipelineModel, [F i, =] LLE
B istages 72 KRR BB, BARUTR

>>> [rModel = IrPipelineModel.stages|2]

>>> print ("Coefficients: \n " + str(IrModel.coefficientMatrix)+ \
... "\nintercept: "+str(IrModel.interceptVector)+ \

... "\n numClasses: "+str(IrModel.numClasses)+ \

... "\n numFeatures: "+str(IrModel.numFeatures))

Coefficients:

3 X 4 CSRMatrix

(1,3) 0.4332

(2,2) -0.2472

(2,3) -0.1689

Intercept: [-0.11530503231364186,-0.63496556499483,0.750270597308472]
numcClasses: 3

numFeatures: 4
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HEM (decision tree) & —FiAR R ERIFGE, X
BEENEHTRMRER . RIEMELNEMIE SN, H
AN N T SRR AN EMS R, N0 RE—D
M, AT SR —FA . 2= ST R 2R 503,
AR 457 2 BR B /NG ) R D) 2 57 e SRR AR AR FIINESS, X
s, F R SRR R 3R 1T 42

PR 2 I E AR PR RrIEIR e SRS I AL A
PRI BT A
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1. BRARERNE

>>> from pyspark.ml.classification import
DecisionTreeClassificationModel

>>> from pyspark.ml.classification import DecisionTreeClassifier

>>> from pyspark.ml import Pipeline,PipelineModel

>>> from pyspark.ml.evaluation import MulticlassClassificationEvaluator
>>> from pyspark.ml.linalg import Vector,Vectors

>>> from pyspark.sql import Row

>>> from pyspark.ml.feature import
IndexToString,StringIndexer,Vectorindexer

(SparkZw 3L Ati(Pythonfii)) B k22



8.4.2 RER 43

2. 5020 BBOCAS A, B mapfBEATRIESERH ¢,” BT, tbanfeIRAm]
rIEEEE T, ’iﬁ%ﬁ"ﬁi?S*ﬁ/\ FJIJ4*K/\E'E)%M:EI’J4/\CF%?E, e — 8y
e RN BATIX BIRHMEF i 7E Vectord, Al —Mrist X IRDD,
SR J5 Ak i dataframe .

>>> def f(x):

.. rel={}
rel['features']=Vectors. \
dense(float(x[0]),float(x[1]),float(x[2]),float(x[3]))
rel['label'] = str(x[4])

return rel

>>> data = spark.sparkContext. \

... textFile("file:///usr/local/spark/iris.txt"). \
... map(lambda line: line.split(',")). \

... map(lambda p: Row(**f(p))). \

.. toDF()
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F3. S PAFRMERIRRZS, HEEIEEFENL D O M REE, H
I ZREE 5 70%.

>>> |abellndexer = Stringlndexer(). \

.. setinputCol("label"). \

.. setOutputCol("indexedLabel"). \

.. fit(data)

>>> featurelndexer = Vectorindexer(). \
.. setinputCol("features"). \

.. setOutputCol("indexedFeatures"). \

... SetMaxCategories(4). \

.. fit(data)

>>> |abelConverter = IndexToString(). \

.. setlnputCol("prediction™). \

.. setOutputCol("predictedLabel"). \

.. setLabels(labellndexer.labels)

>>> trainingData, testData = data.randomSplit([0.7, 0.3])
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AL Q)R FEM A DecisionTreeClassifier, @it settert) /723 4% B 1
TS, el L ParamMap ki B . X BV 7 2% BRI
(FeaturesCol) FI5Fii%] (LabelCol) . EAKW L% B HZ%0n] DL
explainParams()k3kEL .

>>> dtClassifier = DecisionTreeClassifier(). \

... setLabelCol("indexedLabel"). \
... SetFeaturesCol("indexedFeatures")
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55 MENLEYSKE (Pipeline) , fEUIZEEESE FiFHFfit)3E4T
RNk, FEEMNAEHESE E i Ftransform() /7 13047 T

>>> dtPipeline = Pipeline(). \

... setStages([labelindexer, featurelndexer, dtClassifier, labelConverter])
>>> dtPipelineModel = dtPipeline.fit(trainingData)

>>> dtPredictions = dtPipelineModel.transform(testData)

>>> dtPredictions.select("predictedLabel”, "label", "features").show(20)
S TSRS S SRR S SRR +

| predictedLabel] label| features|

S SRR S SRR S SRR +

| Iris-setosa| Iris-setosal[4.4,3.0,1.3,0.2]|

| Iris-setosa| Iris-setosal[4.6,3.4,1.4,0.3]|

| Iris-setosa| Iris-setosal[4.9,3.1,1.5,0.1]|

|

Iris-setosa| Iris-setosa|[5.0,3.2,1.2,0.2]|

Pl RACHS WL — 1
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>>> evaluator = MulticlassClassificationEvaluator(). \
... setLabelCol("indexedLabel"). \

... setPredictionCol("prediction")

>>> dtAccuracy = evaluator.evaluate(dtPredictions)
>>> dtAccuracy

0.9726976552103888 #4514 1Y) T I 1 ffy 2%
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%6+ w L IH A DecisionTreeClassificationModelfjtoDebugString /7 12,
w2 NIORPA SR TRt Ey (A

>>> treeModelClassifier = dtPipelineModel.stages|2]
>>> print("Learned classification tree model:\n" +\
... str(treeModelClassifier.toDebugString))

Learned classification tree model:
DecisionTreeClassificationModel (uid=DecisionTreeClassifier 5427198bb4cl)
of depth 5 with 15 nodes

If (feature 2 <= 2.45)

Predict: 2.0

Else (feature 2 > 2.45)

If (feature 2 <=4.75)
Predict: 0.0

Else (feature 2 > 4.75)
If (feature 3 <=1.75)
If (feature 2 <= 4.95)
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