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scikit-learn f&7

< scikit-learn
< https://scikit-learn.org/

< https://github.com/scikit-learn/scikit-learn

o —PNRBETF Python WRIZHENVIBRESIITASE
< BT SciPy B —EF 5

< scikit-learn 2— 1 IFEEM. HRENVFIFEIITEE
< scikit-learn XEALZIFREFE]

< scikit-learn 7 #F GPU 103X ‘
< scikit-learn Rig T LI ZWIERNE A
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£ scikit-learn ¥gi21=E

I scikit-learn

< £ pip %% scikit-learn:
% pip3 install --user -U scikit-learn

< WMRELRARKLI, AIZINER apt Li=:
% sudo apt install python3-sklearn
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<+ YNEEF KB EAIERE
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=Ntk i
* AT HEEIVSRFEIFZL, scikit-learn IRMET —LERFIEIE, S1F:

+ ZIERBERFFIES

< https://en.wikipedia.org/wiki/lris_flower data set

<+ UCI FERFHIESE

< https://archive.ics.uci.edu/ml/datasets/Pen-
Based+Recognition+of+Handwritten+Digits
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https://archive.ics.uci.edu/ml/datasets/Pen-Based+Recognition+of+Handwritten+Digits
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NERHIERIE
< IN&E iris A digits RS

Al

>>> from sklearn import datasets
>>> jris = datasets.load_iris()
>>> digits = datasets.load_digits()

< scikit-learn WEIEEBEER—1NFH (Dict) , &2 ERVEEREF 75
o BEARERNIEREFR, 8—1TRA—MEXR (Sample) , —5HA—MFE (Feature)
<+ 5% (Label 8¢ Ground Truth) A—1 @&

$EHE: {#A scikit-learn HEIETY




£ scikit-learn ¥gi21=E

INET IR
+ EEMFERAERE:

\/

*

>>> print(digits.data)
[[0. 0. 5 ... 0. 0. 0.]
[ 0. 0. 0. ... 10. 0. 0.]
[ 0. 0. 0. ... 16. 9. 0.]
[O 0. 1. ... 6. 0. 0.]
[ 0. 0. 2. ... 12. 0. 0.]
[ 0. 0. 10. ... 12. 1. 0.]]
AR, FEAFHEEPNFEFAELIR LEAN—K 8 * 8HIER
» XEEZE 8 * S HEMFERHAN—FKEN 64 NAE

4

\/

*

X

MRFMRIR A B =1
EENEEN S —EREREmMIUNSER

e

*

$EHE: {#A scikit-learn HEIETY




£ scikit-learn ¥gi21=E

=Ntk i

<~ BENE

>>> digits.target
array([0, 1, 2, ..., 8,9, 8])

* FERFURENTFZHE 10£: 0-9
<+~ ARERFFFRESHNFEAF
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4k 53T
<+ SN FERFEREXN, BlMVIIZRBIRE:
<+ aE—KER, FUNEFrfEsrET

< 7£ scikit-learn 7, —MMRE R LLEE I S ERSFIERVERE Rt mE AR, BR:
< fit(X, y)

 YNERGFRVFR R BT LU S T BRI £ X 56 11E & 5 M 1 5
< predict(T)
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IZR 55Uk
< a0, FATATLUER sklearn.svm.SVC REIFE— = 50 = 11899 K38

>>> from sklearn import svm
>>> clf = svm.SVC(gamma=0.001, C=100.)

o BIEEAER B R EAR S XN A
o ERHER, BITAUMER— 2o
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N S503E

o EEERENSHETIEEN

< WAEFERSHEN B F I — PN EZRIAR A
< BT LUES 0.

< MI8IEZER (Grid Search)

< ZZXLIE (Cross Validation)

o FRZATINGEMNHE EIRMUBISER
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PLESE s

>>> from sklearn import svm
>>> clf = svm.SVC(gamma=0.001, C=100.)

<+ SIEMNREAN—ITIRE, FEETIIZGREZ A LUER
< YIZRBY, %%ﬂ‘]%ié}%Bé%ﬂﬁ)ﬁ—ﬁZ?I\EI’\J%&.M’EjU1J|I,?§Ez<, E—1THHRIEARIEE:

>>> clf.fit(digits.data[:-1], digits.target[:-1])

SVC(C=100.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma=0.001, kernel='rbf"',
max_iter=-1, probability=False, random_state=None, shrinking=True,
to1=0.001, verbose=False)
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EASE o
o WeksF 2z g, BAIFAILAER predict() BRERISIGIESFITION :

>>> clf.predict(digits.data[-1:])
array([8])

<+ WMENESREMIFEIRNER: 8
< fRIAA SVM TNV SR B E HEH?

~N o B, W N FE o
1 1 ! ! 1 1 1 !
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R RIFFEN
< scikit-learn AJLUEE Python #rEER pickle HRLARFIRE

>>> from sklearn import svm

>>> from sklearn import datasets

>>> clf = svm.SVC(gamma="scale")

>>> jris = datasets.load_iris()

>>> X, y = iris.data, 1iris.target

>>> clf.fit(X, y)

SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=-1, probability=False, random_state=None, shrinking=True,
to1=0.001, verbose=False)

>>> qmport pickle

>>> 5 = pickle.dumps(clf)

>>> c1f2 = pickle.loads(s)

>>> c1f2.predict(X[0:1])

array([0])

>>> y[o]

0
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R IREFFN
< WAETLLET joblib RARFIEE

>>> from joblib import dump, load
>>> dump(clf, 'filename.joblib")

>>> clf = load('filename.joblib")

2 joblib #4857 pickle SRIHAMBRETIR
o XA IR R R S SR L B
B2, joblib RELSIEEVREEMA F, FEENTHEHRREERNER

lmi
I

$EHE: {#A scikit-learn HEIETY




£ scikit-learn ¥gi21=E

scikit-learn B9 E WA E

< HFNSFINIIEEEE S, scikit-learn A€ 7T KEBEIAE
s BFXEELYE ] LR EA T L HEREIBE=R

%
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scikit-learn 9= WA E
< BRIEFFAIIEE, TN NZBIEBIERIASEEL )T float6s:

>>> import numpy as np
>>> from sklearn import random_projection

>>> rng = np.random.RandomState(0)
>>> X = rng.rand(10, 2000)

>>> X = np.array(X, dtype='float32")
>>> X.dtype

dtype('float32')

>>> transformer = random_projection.GaussianRandomProjection()
>>> X_new = transformer.fit_transform(X)

>>> X_new.dtype

dtype('float64')
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scikit-learn B9 E WA E

v EVIEE BRI Floated KA, HRFBAISRINSUISER

4

L)

>>> from sklearn import datasets

>>> from sklearn.svm import SVC

>>> qris = datasets.load_iris()

>>> clf = SVC(gamma="scale")

>>> clf.fit(iris.data, iris.target)

SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=-1, probability=False, random_state=None, shrinking=True,
to1=0.001, verbose=False)

>>> list(clf.predict(iris.data[:3]))
[0, 0, 0]
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scikit-learn B9 E WA E

N¢

v EVIEE BRI Floated KA, HRFBAISRINSUISER

>>> clf.fit(iris.data, iris.target_names[iris.target])

SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=-1, probability=False, random_state=None, shrinking=True,
to1=0.001, verbose=False)

>>> 1ist(clf.predict(iris.data[:3]))
['setosa', 'setosa', 'setosa']
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scikit-learn B9 E WA E

TTll}
[T

<+ BENSHAI LIRS ZEEN, BRI fit R

FTIZRF

B &R RAVIRE

>>> import numpy as np

>>> from sklearn.datasets import load_iris
>>> from sklearn.svm import SVC

>>> X, y = load_iris(return_X_y=True)

>>> clf = SVC()

>>> clf.set_params(kernel="1linear").fit(X, y)

SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape="ovr', degree=3, gamma='auto_deprecated’,
kernel="'1linear', max_iter=-1, probability=False, random_state=None,
shrinking=True, tol=0.001, verbose=False)

>>> clf.predict(X[:5])

array([0, 0, 0, 0, 0])
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scikit-learn B9 E WA E

<+ BRENSHWAILENSZEEN, BRIEA fit R

AT SR B = R R AVIRES

TTll}
[T

>>> clf.set_params(kernel="rbf', gamma='scale').fit(X, y)

SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=-1, probability=False, random_state=None, shrinking=True,
to1=0.001, verbose=False)

>>> clf.predict(X[:5])

array([0, 0, 0, 0, 0])
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scikit-learn B9E WA E
< SFLNHYNREEZ N AIEeD R, MENEREE M ITENNEITTT

>>> from sklearn.svm import SVC
>>> from sklearn.multiclass import OneVsRestClassifier
>>> from sklearn.preprocessing import LabelBinarizer

>>>

X [2, 4], [4, 5], [3, 2], [3, 1]]
>>> y 1, 2

>>> classif = OneVsRestClassifier(estimator=SVC(gamma='scale',
. random_state=0))
>>> classif.fit(X, y).predict(X)
array([O) O’ l) 1’ 2])
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scikit-learn B9E WA E
< SFLNHYNREEZ N AIEeD R, MENEREE M ITENNEITTT

>>> y = LabelBinarizer().fit_transform(y)
>>> classif.fit(X, y).predict(X)
array([[1, 0, 0],

, 0

]
]
]
]

[1, 0, 0],
[O’ l, )
[O’ O, )
[0, 0, 0]])

o O O
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scikit-learn B9E RWAE
o FNRFEIFR, WEDEXBIFERZSIERIZHFEN, —REATEE:
o FREDRBRIENFFTERE, HFHESE 510!

[[1, 0, 0],
l [1) O) 0])
[O) 0) l) 1) 2] [0) 1) 0])
[0) 1) 0])
[0, 0, 11]
< NRAELE, REREDVHED RERFBIREL B ELNIE
< FNRFERH BRI IRESIIELE, FARDERNEEES—HFH

< dist(0,1)=1 + dist(0,2)=2
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scikit-learn 228 F I H A
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k- 9BE %

<+ BERRFZ

< k-1E4F (k-nearest-neighbors, kNN)

< MIIZREREN—1HEZR, IFIHEFERZIER K IR
< BX k MESRAEFERSHRIESE

o RETMEEEAR, BEEIFfEERC (Converge)
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k-LSBE%

o TEZEEEAIIEEPIHELRE =2 Setosa. Versicolour. Virginica

>>> qmport numpy as np

>>> from sklearn import datasets
>>> 1qris = datasets.load_iris()
>>> qris_X = 1ris.data

>>> qris_y = iris.target

>>> np.unique(iris_y)

array([0, 1, 2])

10302AUb12 PIE

First three PCA directions
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k-LSBE%

>>> # Split 1ris data in train and test data

>>> np.random.seed(0)

>>> indices = np.random.permutation(len(iris_X))

>>> qris_X_train = iris_X[indices[:-10]]

>>> qris_y_train = iris_y[indices[:-10]]

>>> qris_X_test = iris_X[indices[-10:]]

>>> qris_y_test = iris_y[indices[-10:]]

>>> # Create and fit a nearest-neighbor classifier

>>> from sklearn.neighbors import KNeighborsClassifier

>>> knn = KNeighborsClassifier()

>>> knn.fit(iris_X_train, iris_y_train)

KNeighborsClassifier(algorithm="auto', leaf_size=30, metric="minkowski',
metric_params=None, n_jobs=None, n_neighbors=5, p=2,
weights="uniform')

>>> knn.predict(iris_X_test)

array([l) 2’ l) O’ O) O’ 2) 1’ 2) 0])

>>> ris_y_test

array([1, 1, 1, 0, 0, 0, 2, 1, 2, 0])
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k-THEE

» k-FE33 (k-means)
& BFERELINXID1E kK TNERER

* EEETREFNFEFERXIFONER/NHESH
thE L FIORYEE R

< RUTARER PRI
<+ BIEIFEEREUI (Converge)

n

> min(||z; — pl[°)

= HIsE
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k-FIIFRE

>>> from sklearn import cluster, datasets
>>> jris = datasets.load_iris()

>>> X_1ris = iris.data

>>>y_1ris = 1iris.target

>>> k_means = cluster.KMeans(n_clusters=3)

>>> k_means.fit(X_iris)

KMeans(algorithm="auto', copy_x=True, init='k-means++', ...
>>> print(k_means.labels_[::10])
[111110000022222]

>>> print(y_iris[::10])

[000001111122222]
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2% 4% [0])3

0|38

M) (Linear Regression)

s I TEERTIV, EEALREDRYZER DN RERXIEH
s REMAREERTIN, BREIFfEEARIE

BEHREZ—1DR, MEEZ—T&ERI .

e

*

e

*

4

L)

L)

4

L)

L)

\/

DX
b
S

Linear models: y = X3 + ¢

. X:data

« Y:target variable

« [3: Coefficients

e ¢€: Observation noise
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413
< MEFERFERIESE

>>> (iabetes = datasets.load_diabetes()

>>> diabetes X train = diabetes.data[:-20]
>>> diabetes_X test diabetes.data[-20:]
>>> (diabetes_y_train = diabetes.target[:-20]
>>> (diabetes_y_test = diabetes.target[-20:]
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sAkAEIVE

>>> from sklearn import linear_model
>>> regr = linear_model.LinearRegression()
>>> regr.fit(diabetes_X_train, diabetes_y_train)

LinearRegression(copy_X=True, fit_intercept=True, n_jobs=None,
normalize=False)
>>> print(regr.coef_)
[ 0.30349955 -237.63931533 510.53060544 327.73698041 -814.13170937
492.81458798 102.84845219 184.60648906 743.51961675 76.09517222]

>>> # The mean square error
>>> np.mean((regr.predict(diabetes_X_test) - diabetes_y_test)**2)

2004.56760268. ..

>>> # Explained variance score: 1 is perfect prediction
>>> # and 0 means that there is no linear relationship
>>> # between X and vy.

>>> regr.score(diabetes_X_test, diabetes_y_test)
0.5850753022690. ..
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< XHEJLZEEYT (Logistic Regression)
o FH—TIRRERNEU LRI, EEFLUREFEARY D ERTARERIXE
o RETRARWNELR A, HEIFMEERIRE

“ BFEPEZ—TNE, MFEZS—TWHLEAT

< BARABFUM “BY3” , B =EHE a5

1.0 -

1
= sigmoid(X S — offset = > 0.
y = sigmoid(X /S — offset) + ¢ T+ exp(—XB © offset) + € 05

0.0 === | ogistic Regression Model

—— Linear Regression Model

-4-3-2-1012 3 456 7 8 9
X
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>>> log = linear_model.LogisticRegression(solver="1lbfgs', C=1e5,

. multi_class="multinomial")

>>> log.fit(iris_X_train, iris_y_train)

LogisticRegression(C=100000.0, class_weight=None, dual=False,
fit_intercept=True, intercept_scaling=1, 11_ratio=None, max_iter=100,
multi_class="multinomial', n_jobs=None, penalty='12", random_state=None,
solver="1bfgs', tol1=0.0001, verbose=0, warm_start=False)
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<+ HEMNSFEITEAUSZE scikit-learn BY API 345
< https://scikit-learn.org/stable/modules/classes.html
< scikit-learn WEAXERE T TEBNMNEZEZNERRIE, AJlUUsZFY
o HPBEREZERNE A

o BREFEY (2. [O)3F) ( TEEFS (&)

< UUKERRYE AR T A

<+ ¥ #E (Matrix Factorization)

< $HIEIEEY (Feature Extraction)

& BB (Model Estimation)

< §H A% (Ensemble Method)

L)
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<~ BZHHMITIBERI IS ZEERBIE:
< https://scikit-learn.org/stable/documentation.html

o BRIEIF A BRSO R A
< https://scikit-learn.org/stable/modules/classes.html

< Wes McKinney (&M Python #{TEIBI ) : HPython
< http://product.dangdang.com/25312917.html BATEIR T
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