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https://en.wikipedia.org/wiki/Bias%E2%80%93variance_tradeoff
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157|529 o|S¢ct EUSe| Writc=E 0|5 2
o MA: 2= 0=7|7t predict_probal() =
H

a
15 57| hi=20 28 FE AEL ds S H 2.

]

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

| | | | |

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%

l

[ Final prediction: Class 2 ]
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https://www.kaggle.com/fengdanye/machine-learning-6-basic-ensemble-learning
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from scipy.stats import binom

def ensemble win proba(n, p):
p: OI=7| siLie] ds
n: QA 37|, = 057
dretgf: CeZS E o 43¢

return 1 - binom.cdf(int(n*0.4999),

5.

b |



HEE 51% 22 1,000702| Ci-Z2S MEH 74.7% HEo| S E L=,
ensemble win proba (1000, 0.51)

0.7467502275561786

MEE 51% 22 10,000712| Ci+=E S =M 97.8% M| HEE LIS,
ensemble win proba (10000, 0.51)

9777976478701533

0.
HESE 80% 22 10712] C=ZA S =M 100%01 77t2 480 7=

ook

ensemble win proba(10, 0.8)

0.9936306176
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« VotingClassifier:EEA 287| 22 M2

= voting='hard':Z¥ &5 A XY 5t0|m mi2t0|H
= voting='soft':7ZtH Ex @A XY 50| mi2t0|E

= 3O SVC 2 X[YE uf probability=True AZ5HOF
predict_proba() HANE X|2E.

log clf = LogisticRegression(solver="1lbfgs", random state=42)
rnd clf = RandomForestClassifier(n estimators=100, random state=42)
svin_clf = SVC(gamma="scale", random state=42)

# EEA 227]: HE Ex
voting clf = VotingClassifier(
estimators=[('lr', log clf), ('rf', rnd clf), ('svc', svm clf)],
voting='hard')
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£11: Single estimator versus bagging: bias-variance decomposition


https://scikit-learn.org/stable/auto_examples/ensemble/plot_bias_variance.html#sphx-glr-auto-examples-ensemble-plot-bias-variance-py

Of|H[: AtO[2!Z2| HiZ /TH[O| AR
e EHNME(X _train) 37|:500
e n_estimators=500: Z™Ez2| 50074 At
e max_samples=100:Z 0577t 1007 ME AFE. 7|22 1.
e bootstrap=True:HtiZd LA AFZ(7[22)). False M Ho|A
e n_jobs=-1:2= At&7}5St cpu AIESI0 =S WA 2| 2ol Hed 42 Halixl 22
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bag clf = BaggingClassifier(DecisionTreeClassifier(random state=42),
n_estimators=500, max samples=100,
bootstrap=True, n_ jobs=-1, random state=42)

&S Akget 28
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« BaggingClassifier 2| oob_score=True &M
» EHZEZ F oob It A5 A
» WIM™EE= oob_score_ &40 1 =,
= HAEMEO| Chet Fetet Hlet 2o} LS.

bag clf = BaggingClassifier(DecisionTreeClassifier(random state=42),
n_estimators=500, max samples=100,
bootstrap=True, n_jobs=-1,
oob score=True, random state=42)
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bootstrap_features
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max features
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* Max_Sam



bootstrap_features
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» 22 8 RandomForestClassifier

» 5|7 %: RandomForestRegressor

. O £ D2 |EHoR SUS DY,

rnd_clf

bag clf

RandomForestClassifier(n estimators=500, max leaf nodes=16,
n_jobs=-1, random state=42)

BaggingClassifier(DecisionTreeClassifier(splitter="random",
max_leaf nodes=16,
random_state=42),

n_estimators=500, max samples=1.0,
bootstrap=True, random_ state=42)
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e BaggingClassifier @} DecisionTreeClassifier 2| M2 79| 2% 71&l. 02|
= L3 €3,
= DecisitionClassifier 2| &M &: splitter="'random',
presort=False, max_samples=1.0
= BaggingClassifier ol &M &:
base _estimator=DecisionClassifier(...)
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https://github.com/scikit-learn/scikit-learn/blob/15a949460dbf19e5e196b8ef48f9712b72a3b3c3/sklearn/tree/_classes.py#L1285

Of| |

extra clf

ExtraTreesClassifier(n_estimators=500,
max_leaf nodes=16,
n_jobs=-1,
random_ state=42)
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Ofl: MNIST
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