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[ Classifier 1 ][ Classifier 2 ] Classifier 3 [ Classifier 4 ][ Classifier 5 ]

l l | | l

Class 1 Class 2 Class 2 Class 2 Class 2

T |

[ Final prediction: Class 2 ]

<2IEX: kaggle (https://www.kaggle.com/fengdanye/machine-learning-6-basic-
ensemble-learning)>



https://www.kaggle.com/fengdanye/machine-learning-6-basic-ensemble-learning
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[ Classifier 1 ][ Classifier 2 ] Classifier 3 [ Classifier 4 ][ Classifier 5 ]

l | | | |

Class 1: 90% Class 1: 10% Class 1: 1% Class 1: 25% Class 1: 5%

Class 2: 8% Class 2: 80% Class 2: 85% Class 2: 65% Class 2: 90%

Class 3: 2% Class 3: 10% Class 3: 14% Class 3: 10% Class 3: 5%
Average:

Class 1: 26.2%
Class 2: 65.6%
Class 3:8.2%

|

[ Final prediction: Class 2 ]

<2l=X: kaggle (https://www.kaggle.com/fengdanye/machine-learning-6-basic-
ensemble-learning)>



https://www.kaggle.com/fengdanye/machine-learning-6-basic-ensemble-learning
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# 8 27

log clf = LogisticRegression(solver="1lbfgs", random state=42)

# e HeAE

rnd clf = RandomForestClassifier(n estimators=100, random state=42)
# AMEEHEIHLA

svim_clf = SVC(gamma="scale", random state=42)

# EEA 25|: HE £z
voting clf = VotingClassifier(

estimators=[('lr', log clf), ('rf', rnd clf), ('svc', svm clf)], voting='har
d')

iz = SEA
¥ EEN 25| 8%

voting clf.fit(X train, y train)
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e EEHH:BaggingClassifier
e 3|7 2. BaggingRegressor
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bag clf = BaggingClassifier(

DecisionTreeClassifier(random state=42),

n_estimators=500, #

max_samples=100, #
X A,

bootstrap=True, #

n_jobs=-1,

random_state=42)

bag clf.fit(X train, y train)
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l: max features 2
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max features
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bootstrap features
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True E=max _samples < 1.0

" bootstrap

True £=max features < 1.0

" bootstrap features
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22 20C: RandomForestClassifier

3|# &&: RandomForestRegressor
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rnd clf

RandomForestClassifier(n_estimators=500,
max leaf nodes=16, # ZFICf 16709 LI2Y 5E
n_ jobs=-1,
random state=42)

rnd clf.fit(X train, y train)
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extra clf = ExtraTreesClassifier(n_estimators=500,
max leaf nodes=16,
n_ jobs=-1,
random state=42)

extra clf.fit(X train, y train)
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o Q! Z0|(petal length): 44.1%
o 22l LqH|(petal width): 42.3%
o ZHEXI ZI0|(sepal length): 11.3%
o ZHEXII4H|(sepal width): 2.3%
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learning rate = 1 learning rate = 0.5




AfO|7|22] ojO|CHRAE

o 22 A AdaBoostClassifier
e 3|4 22&: AdaBoostRegressor



OfIx: ollO|Ct B AE + SJALZHLIF

e moons H|O[E{All0]| QIAIAELIR AL

ada clf = AdaBoostClassifier(
DecisionTreeClassifier (max_depth=1),
n_estimators=200,
algorithm="SAMME.R",
learning rate=0.5,
random_state=42)

ada_clf.fit(X train, y train)
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o 22 P4 GradientBoostingClassifier
» RandomForestClassifier®}H|X¢t SIO|mIi2IO0EE NS
e 3|4 23 GradientBoostingRegressor

= RandomForestRegressor®} H|=:5t SIO|HIZIO|E E K|S



Jg|o|C|IE fAE|E 8¢ LF(GBRT) O[A[: 12{|0|C|HE fAE! (8]F)+ 2AEHEHLIT

o 2%} CiekA H[O[E{Al0f SIAFRFELIR 3/ E X E ¢t 21t SY5HA 2S

gbrt = GradientBoostingRegressor(max_depth=2, n estimators=3, learning rate=1.0)

gbrt.fit (X, y)
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XGBoost

e Extreme Gradient Boosting2| &2/,
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