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You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: scikit-learn

It is an unofficial and free scikit-learn ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official scikit-learn.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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1: scikit-learnZ\ v %

scikit—learn‘; N Python?b\hf\:? 9@7\:@@@7}—7\/\/—1 3/( 73 IJ ?3—0 :h(i@
PythonZ 4 75 I3\ T &E FNumPy. SciPy. matplotlib

scikit_learnld. SFIF LA TILITVILOBENTWE T,

Examples

scikit-learn? { >~ A h—IL
scikit-learnODIC > DEHL DM T T

° pyth0n> = 2635 - ‘J> =3.3.
° NumPy> =1.6.1.
* SciPy>=10.9-

[FEAEDA U2 M—IL DI, Ppython/ XY —Y R F— % DpythonE E DD T NTEA U2
h—LT B EMTELT.

pip install scikit-learn

LD L. LinuxVYATLD. BEIL RTACLZIET BB conaa/ N\ Y T—IXEX—VUNET S
EhancnE g

conda install scikit-learn

scikit—learn%ék—_ t %3—6(:‘3\ vIILT L/Eg—

python -c 'import sklearn; print (sklearn._ _version_ )'

Windows £ Mac OSXP 1> A k—IL

Canopy & Anacondald . Windows®& PythonZ4 7 2 ). Mac OSXLinuxICH LT 5DIEHn(C
. Dscikit-learn®/X—Y 3 V& L THE T

ra 2N F—y a3y LTCI I T T7AT RN L —Z VTS
TAIVRT—=5€2 Y bD

import sklearn.datasets
iris_dataset = sklearn.datasets.load_iris{()
X, y = iris_dataset['data'], iris_dataset|['target']
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7_: 9‘;&7__1 |\ﬂ\y h(:éhig—o :h%:)(:.‘d\ train_test_splitl_%’( I)%’(%L/T\
train_test_split train_size=0.757j—7ﬂ‘\/ IvhkL—= :/aﬂ Wi N [37_: 9@75b§$ hf(ﬂi 3’%
LTx&y T—9ETY—TY MR MLES VST LIZLET.

N—ZVTT—5Ey MI. kDILEND . VIV TTFALATOFY Y Reicld ETLET—Y
LEEET,

from sklearn.cross_validation import train_test_split

X_train, X_test, y_train, y_test = train_test_split(X, y, train_size=0.75)
from sklearn.neighbors import KNeighborsClassifier

clf = KNeighborsClassifier (n_neighbors=3)

clf.fit (X_train, y_train)

. TXMYUTILOES S
clf.score(X_test, y_test) # Output: 0.94736842105263153

1IDMLAVETRMNEY N ET B EILLD2T. T—9XT VY bODICLBODNE B EDS
TE%, JAZN)T—Y3 VT HELED. 75Dk B/ Ty MNMIlEEE®BHIENT
E.IRNTDIELTELEDIENTELX T cross_val_score « & L TT—H [Ccross_val_scored
9. 357 F5—LRETHIENTELITDOTIES.

from sklearn.cross_validation import cross_val_score

scores = cross_val_score(clf, X, y, cv=5)

print (scores)

# Output: array ([ 0.96666667, 0.96666667, 0.93333333, 0.96666667, 1. 1)
print "Accuracy: %0.2f (+/- %0.2f)" % (scores.mean(), scores.std() / 2)

# Output: Accuracy: 0.97 (+/- 0.03)

INAT 54D

T—DOINT—2mDFHEIF. D . BEOODT—IZXTYTTLET. skiearn ClE.
NDI=DICRT—IDINA T4 oEanTthi d.,

f2EZIE. OOA—RIF2DDRT—IMBEBENATSA4 U LTHWET. OHLDIFT—F v &
27— L. 207 4 —FNIgDT—Z vy MZIELL T,

from sklearn.pipeline import make_pipeline
from sklearn.preprocessing import StandardScaler
from sklearn.neighbors import KNeighborsClassifier

pipeline = make_pipeline (StandardScaler (), KNeighborsClassifier (n_neighbors=4))

INA TS24 0nENsE. ZODICLT. DRT—yYnESICTcEXxs. ZZTl>. Z2I1F /A
T4 05V 7747DEDICH0WETF. LiD>T. oELSICTEZ T,

# fitting a classifier
pipeline.fit (X_train, y_train)
# getting predictions for the new data sample
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pipeline.predict_proba (X_test)

1297 T—2 &k

BOIZX=2LT. T—50O0ENE T,
DS5ZDIFEAEIZT. DTIL—TO0TFNhIZ LI T,

. 0)%3‘ éj’: &3@7”/ j U Z.A sklearn.base.ClassifierMixinbs6sklearn.base.ClassifierMixin
e T HHET HI-ODOTFTILTY YN sklearn.base.RegressorMixinb\la L7z

sklearn.base.RegressorMixin

U 7__9 %3—67__9 sklearn.base.TransformerMixinb\’Osklearn.base.TransformerMixin

7_:_9 (&1 é nnumpy.array S L/ b‘ de)ct 57;(0)7 LA Z\_j‘\)I 9 hpandas.DataFrame:bd)(: —C% %
(:Sbf(jhlahénumpy.array

T—5DFTVII M. DICL>TENET. EVOTIR. T—FHUTJLdTEIN,. DI>T
—S Y JILID. 20T 4 —F¥IDTT .

import numpy
data = numpy.arange (10) .reshape (5, 2)
print (data)

Output:
[[0 1]
[2 3]
[4 5]
[6 7]
[8 911

Dsxiearn ClE. 2DDT A —F N TENFTNINE5DDF TVIO MBI NTHI T,

FU T TF—E ek

TR bEICT BHHIC. sklearnld sklearn.datasets €Y I—IL (T {DMhDEIL M UT—5 ¢
v |\td_’sklearn.datasetsi 9. 7:):2_(7;\ FiSher@?—gﬂ“j F%Jj%&i I,

import sklearn.datasets

iris_dataset = sklearn.datasets.load_iris()
iris_dataset.keys ()
['target_names', 'data', 'target', 'DESCR', 'feature_names']

7:17\ 0)\ j’—D\ckUﬁ 31@ target_names %t:tjﬁ‘?%gg—o %h%lit L,_C'Z"_‘hi?'o

7:5‘3:\ datattargetj’f_)l/ F(CE?’LTC\%}?—/)_’&O51(:7)%%@&3'0 (:ot @\ %n”}‘gx
BLY,

X, y = iris_dataset['data'], iris_dataset|['target']

X.shape, y.shape
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((150, 4), (150,))

numpy .unique (y)
array ([0, 1, 21)

xEYI3 ADDEDIS0DY VTL BB E S, Y UTLIF. o1 cldanndFnhos ZXICL
£9.

xEyld. D ) AVY REPFTIET. DICTESLSICEDE L.

sklearn.datasets:E‘\)l_)l/?é h%;_g ﬂ Y |\ O)'U' ’( it 0)7:{ U A |\ ‘; @sklearn.datasets??

load_boston () NN J@T_gﬂ VAN

load_breast_cancer () bfA,'j A4 XAy )0)7_-'—9 vy [N 569 INA F U

load_diabetes () DT—51 v b 442
load_digits(n_class) T—4%t W b 1797

load_iris () T4 IXT—=5€2 v b 150 NILFU SR
load_linnerud () Linnerud7—%> t v b 20

L TL/2E 0 Y —X http : //scikit-learn.org/stable/datasets/

NODT—5t Y M. scikitCEINLEIIITILHETLTVILDETIIOCTHD
CTT. LhL. DHRIETHICIIEITELZEMHDES.

:n% 0)%";7‘0)-'7 )7)'/7_:—9 ‘E \‘/ |\ (:- sklearn.datasets sklearn.datasets(i?_g ﬂ W |\ E’ H
—RgB21—TFT414UT4HLET

e load_micomp JRY NUDSH U TLTF—H v b &EBLIZHDI0ad micomp T— v b
BT a—RTEMHHIEICLTCREN, 2 TlETY.

o 7IAXITENSBhttp:/lvis-www.cs.umass.edu/lfw/ DT AL RLFWART T—5 2 b D
Labeled Faces & # /oD Drercn 16w pairsd® &k Lretcn 1w people « — DT—F 1w K
200MBEZTWET. Z-TlETYT.

A 24 U Tscikit-learnZ Y8 % & https://riptutorial.com/ja/scikit-learn/topic/1035/scikit-learn &
WS
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Examples

DINZA—=F & LT LTI TTRXIhTHDEEZIVTT. LY UTLDOINLELZXITTOL
IITH. A0 T—5., COEF—NR—Tqy hEWWET . FNEITZLDIC. ET—5D%
TARNEY N g test, ytestE LTTBINICET HDDY test, ytest . | 1 EVWDIE. TS
Z. MIE B, TOHETHHLOTIRENW EC LTSN,

scikit-learn I3 training test split™~LN—=& LT, bL—ZUT2 Yy bETIX MY FPDTY
Ll &EICTEET. T—Ye Y hEYR—FRI MLV UICHETE—RLELLDS

>>> import numpy as np

>>> from sklearn import cross_validation
>>> from sklearn import datasets

>>> from sklearn import svm

>>> iris = datasets.load_iris()

>>> iris.data.shape, iris.target.shape
((150, 4), (150,))

ETARNTBIOIIT—D405 Lo, IR —=U Ty bEHY VT U TTHE
mTEXT.

>>> X train, X _test, y_train, y_test = cross_validation.train_test_split (
iris.data, iris.target, test_size=0.4, random_state=0)

>>> X _train.shape, y_train.shape

((90, 4), (90,))
>>> X _test.shape, y_test.shape
((60, 4), (60,))

ST eEETA MYy hES>TONIE. ENESIENTEL T

>>> clf = svm.SVC (kernel='"'linear', C=1).fit (X_train, y_train)
>>> clf.score (X_test, y_test)

K-Fold 7 © A

KZRAZNY)F—y3vgd. (7282 TVYy RODICT HET H-0OIC. TR T)y b&ED
FTrOOETOLZTT. L. T—P2 Yy hEKOLWHAZD[VH]ICL. DHEIFETIL
EFZNTBLEHIZ1. EFILENL—Z2 U T 50ICK 180T T,

ScikitZ4 72V TRODIclcshTELT. ENobld. T—2I1CLET. W 2hOhHVE
g
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K7 +—JL R

213, =Py hEKOLWHAZDOH]ICL. VHRIETFILETZNT B0, FF
Le hL——U0F 5=HICK1ENE T,

from sklearn.model_selection import KFold

X = np.array([[1, 2], [3, 41, [5, 61, [7, 811)
y = np.array([1l, 2, 1, 2])

cv = KFold(n_splits=3, random_state=0)

for train_index, test_index in cv.split (X):
print ("TRAIN:", train_index, "TEST:", test_index)

TRAIN: [2 3] TEST: [0 1]
TRAIN: [0 1 3] TEST: [2]
TRAIN: [0 1 2] TEST: [3]

stratifiedrrolald. WHEFTKDNYI—3TT. vy b3, ey bhEY—T Y NI D
Y UTILDEFIZFLN— v T—VEHTT

Sy T AT ) Y~

| T—52y hOA—Y 5T 5-0ICZNET. Y UTILEIZVUYYILLTHhGL, LA UET
Z Ry hOR7ICLE T,

from sklearn.model_selection import ShuffleSplit

X = np.array([[1, 2], [3, 41, [5, 61, [7, 811)

y = np.array([1l, 2, 1, 2])

cv = ShuffleSplit (n_splits=3, test_size=.25, random_state=0)

for train_index, test_index in cv.split (X):
print ("TRAIN:", train_index, "TEST:", test_index)

TRAIN: [3 1 0] TEST: [2]

TRAIN: [2 1 3] TEST: [O]
TRAIN: [0 2 1] TEST: [3]

Stratifiedshutflesplit(dShuffleSplit®/N) I—¥ 3V TF. ez LEXF. 2X 9. v b
ELY—HT Y RNISZRTEILUNN—T VvTFT—VETEHEETELE T,

Leave One / p Out. TimeSeriesSplitKD/XY T— 3 Uk EDD VD j=f=d#13 scikit
model_selectionZ74 72U TTEX T,

X224 U TETILZT hitps://riptutorial.com/ja/scikit-learn/topic/4901/T 7 /L
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ROC £ AUCD

D% ¢ HReceiver Operating CharacteristicROC* b v 7 ®

ROCIZ. . YT,. XThET S, Chiz. Javhos [l TchrsleslLEd. Chld. o
CATT . CHEHFTDTIIH DT EAD. aAUCHIZEL VW EHEZLE T,

DEIZL. BICTBIENTHS0. ROCO [& ] b T,
VAS

import numpy as np
from sklearn import metrics
import matplotlib.pyplot as plt

G)y - (J N h(i é hf: ?g— model.predict (x_test)
y = np.array([(1,1,2,2,3,3,4,4,2,3])
ZJT‘J\ 2_6“7—:7__1 |\7_—°—96:5/\‘)I/0)"C“§‘ model.score (X,Y) o

scores = np.array([0.3, 0.4, 0.95,0.78,0.8,0.64,0.86,0.81,0.9, 0.8])

ROCHBKLUPAUCE T S

fpr, tpr, thresholds = metrics.roc_curve(y, scores, pos_label=2)
roc_auc = metrics.auc (fpr, tpr)

A=A

plt.figure()

plt.plot (fpr, tpr, label='ROC curve (area = %0.2f)' % roc_auc)
plt.plot ([0, 1], [0, 1], 'k——=")

plt.x1im([0.0, 1.07])

plt.ylim([0.0, 1.05])

plt.xlabel ('False Positive Rate')

plt.ylabel ('True Positive Rate')

plt.title ('Receiver operating characteristic example')
plt.legend(loc="lower right")

plt.show ()
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V—ZXl3. Thoho L) o1& v

F—IN—F 4 RBEXU 78 A2 XBROC-AUCAIT

ROC-AUCZ ar E’? 672&3‘: é héb\o?&) {Do cross_val_predictlgx ijredictj‘ Vi ~J |< E’ L/gf
F. ROC-AUCRITETHIEMTESLLDICTH-HIC. DIIICELT. EHTU/S52F 5
CEMTEE T predice « TNEIDESICT BHEL DI, FEpredict_proba o

from
from
from
from

sklearn.
sklearn.
sklearn.
sklearn.

datasets import make_classification
linear _model import LogisticRegression
cross_validation import cross_val_predict
metrics import roc_auc_score

class LogisticRegressionWrapper (LogisticRegression) :

def predict (self, X):

return super (LogisticRegressionWrapper, self) .predict_proba (X)

X, y = make_classification(n_samples = 1000, n_features=10, n_classes = 2, flip_y = 0.5)

log_reg_clf = LogisticRegressionWrapper (C=0.1, class_weight=None, dual=False,

https://riptutorial.com/ja/home 9
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fit_intercept=True)
y_hat = cross_val_predict (log_reg_clf, X, vy)[:,1]

print ("ROC-AUC score: {}".format (roc_auc_score(y, y_hat)))

ROC—-AUC score: 0.724972396025

#2242 TLYy—/XROCZ T https:/Iriptutorial.com/ja/scikit-learn/topic/5945/L- —/X-roc-
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4.

Examples

HR—IROH5—Y D

PR—=h_T 57— U@ DODOBHETTHSL DI, 2DDIRLIFENOTICEL>TIE

@%% :) t ?’éTijIJiA@7 7 E I) ?g—o SVM‘J&T\:‘J L—_?%i g—%h%hg}gleﬂrn_gvm_S\

7C

EBck Usklearn .svm. SVR(: °
2DTTHELET. £F. W{(2hDT—YELIT.

import numpy as np

IxeyE LE T

x0, x1 = np.random.randn (10, 2), np.random.randn (10, 2) + (1, 1)
x = np.vstack ((x0, x1))

y = [0] * 10 + [1] * 10

xldooDHT IR TENTHE F 12130, 0&IC. HI1DIF115ICLTHE T .

DoOVITFTATETBHICF. 2TEET.

from sklearn import svm

svm.SVC (kernel="'linear"') .fit (x, vy)

0. 0PZELEL&LD

>>> svm.SVC (kernel="'linear') .fit (x, vy).predict ([[0, 0]])
array ([0])

3T ZZADOTHBHENSIETYH.

[CDWTIE. 52 EMTET T

svm.SVR (kernel="linear"') .fit (x, V)

RandomForestClassifier

SUSLTDFLZINE. Ty bOIZIE Y TH U TILIZOTYYI VY —H3 .
ZLTCEF—INN—TD 4y NETHATTT.

ZAq
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4 R—b
from sklearn.ensemble import RandomForestClassifier

T—9&ET—5%29%

train = [[1,2,3],12,5,1]1,12,1,7]]
target = [0,1,0]

targetOD‘Et\ L/j::(l\ 5/{}b% L/E g—o

RandomForestZ 7Y T2 b&L. 74 v bELET.

rf = RandomForestClassifier (n_estimators=100)
rf.fit (train, target)

test = [2,2,3]
predicted = rf.predict (test)

L R—boD

EUd—L . 227 E)A—LDnN—Tt = [ YR—ML—ZUTCY bDEDI TR
DECKAN)IYIETTXIMLAR—MELI T,

skleaquOCSa)

from sklearn.metrics import classification_report
y_true = [0, 1, 2, 2, 2]
[0, 0, 2, 2, 1]

= ['class 0', 'class 1', 'class 2']

y_pred
target_names
print (classification_report (y_true, y_pred, target_names=target_names))

precision recall fl-score support
class 0 0.50 1.00 0.67
class 1 0.00 0.00 0.00 1
class 2 1.00 0.67 0.80
avg / total 0.70 0.60 0.61 5

GradientBoostingClassifier

DIfcb®7 2T hTJ—2 & . Gradient Boosting Classifierld. ®D&d 5DICL >T. HE
12IITENSETILDOTT .

12 R—b
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from sklearn.ensemble import GradientBoostingClassifier
BLHeDT—5%75

from sklearn.datasets import load_iris
iris_dataset = load_iris{()

X, y = iris_dataset.data, iris_dataset.target
CHOTF—HEZIN L —Z—TET ALY MILEL X,

from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(
X, y, test_size=0.2, random_state=0)

T7 4L NDINT A7 L/TGradientBoostingCIassifierJ‘—: TILEA AT AL XY,

gbc = GradientBoostingClassifier ()
gbc.fit (X_train, y_train)

EHI3TANEY N TTENTEL & O

# We are using the default classification accuracy score
>>> gbc.score (X _test, y_test)
1

T7 AL R T 1000 ) I NTLET

>>> gbc.n_estimators
100

g__h(i\ (:n_estimatorsi&d)(:-a—ék:t??%ig—o
\\/ ])_
TFYYaIUY)—F. sTOELOEEIL—ILOY— R ELTICTESI SV I7A4AT7TY.

DlE. I3D3DDORZ MLELTYY—FL. 2. DADORT ML, WbhbikDETX MRT MLD
%9 5,

from sklearn.tree import DecisionTreeClassifier

# Define training and target set for the classifier
train = [[1,2,3],[2,5,1],(2,1,7]]
target = [10,20,30]

# Initialize Classifier.
# Random values are initialized with always the same random seed of value 0
# (allows reproducible results)

https://riptutorial.com/ja/lhome
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dectree = DecisionTreeClassifier (random_state=0)
dectree.fit (train, target)

# Test classifier with other, unknown feature vector
test = [2,2,3]

predicted = dectree.predict (test)

print predicted

FELTTEXT.

import pydot
import StringIO

dotfile = StringIO.StringIO ()
tree.export_graphviz (dectree, out_file=dotfile)
(graph, ) =pydot.graph_from_dot_data(dotfile.getvalue())

graph.write_png ("dtree.png")
graph.write_pdf ("dtree.pdf")

oy AT 4 V&=

LR?'J\ @@&%j—éli\ El*‘/°17_‘4 ‘VO‘JE‘L'C:E?”/'&?’L%% lj_near_modela’( 73') (:—Ckn
_Clinear_modeli '§'

from sklearn.linear_model import LogisticRegression

Sklearn LR®DIZ. /N1 + Y. One-vs-Rest. AV X T4 o . ZT7vavpkizldrsgsi g
EMTEE T, fLEZIE. YT lbskleanT—52 Y bDNA FVEZTHILL D

from sklearn.datasets import make_hastie_10_2

X,y = make_hastie_10_2 (n_samples=1000)

X(;n_samples X 10~ y(;g—/f“/ ~ 5,\°)|/'1$7:(i+1?§—0

T2MNELT. T—& b ——2T0y hETR MY MILEXT7030

from sklearn.model_selection import train_test_split
#sklearn.cross_validation in older scikit versions

data_train, data_test, labels_train, labels_test = train_test_split (X,y, test_size=0.3)
LRZ 2V 774 T7DIIOETT

# Initialize Classifier.
LRC = LogisticRegression ()
LRC.fit (data_train, labels_train)

# Test classifier with the test data
predicted = LRC.predict (data_test)

https://riptutorial.com/ja/lhome 14
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from sklearn.metrics import confusion_matrix

confusion_matrix (predicted, labels_test)

# 2 Z4 U T=L htips:/Iriptutorial.com/ja/scikit-learn/topic/2468/

https://riptutorial.com/ja/home

15


https://riptutorial.com/ja/scikit-learn/topic/2468/%E5%88%86%E9%A1%9E
https://riptutorial.com/ja/scikit-learn/topic/2468/%E5%88%86%E9%A1%9E
https://riptutorial.com/ja/scikit-learn/topic/2468/%E5%88%86%E9%A1%9E

Examples
D

DIF. DTICHBECT ST —F v DEDIFSTY.

ENHEDRT MLDYTHY . HBIXET S, OLSIINT hLgeH

ming |y~ -y |22+

CIT. yr=Xpl3TH%.

sklearnTI3. CHUIciicarn 1 inear model tincarregression®@ D TONE T
T r—y3vaAUTXX b

OLSIRICDAHENEXETHY. LIZIITHHIVPIX b

o A—ILIFRINLTT DO
 upvotes®PlF. DIICLEXFThH

DA ii&t{;)lf% L\ LinearRegressionbs‘:E;)l/%g—67!7\&57!7\%_(;}"& LJ: Pr

¥9. x2LET.

import numpy as np

X = np.random.randn (100, 3)

LBt LEFTDELTNWS DD/ A X EEX T

beta = np.array([[1, 1, 011)
y = (np.dot (x, beta.T) + 0.01 * np.random.randn (100, 1)) [:, O]

yITBDIF. BICE>TZONS I LIS Nz,

xEJEFMEINELLDETSHICE. ODESCLILLD

>>> linear_model.LinearRegression().fit(x, y).coef
array ([ 9.97768469e-01, 9.98237634e-01, 7.55016533e-041)

CDORY MlFperallICTWWE T,

A 224 2 T%E hitps://riptutorial.com/ja/scikit-learn/topic/5190/
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6: P

Examples
D

:n‘i(:’lj 4_9:"7?3—0

FDEZII. D74—FNMTHHT L. DOTHSH. WNFT—UEDIFEH=HICTHIEMNT
ET. T—HALYIMNDBTEIENTESLENDSETT.

LIS T. 74—F¥ICT 52—V RT4vIBT7TR—FR. B3H50 25T XTDT A
—FY2llFHETHS.

RxatvbpazT. 913
X=1p[0, O 1], [0, 1, O], [1, O, O, (O, 1, 11, [O, 1, O], [O, 1, 11]

I3 DDOT—I DB D ENFNeDODDA IR IUZAMHBNEST., 41 V2P IZDELED
80T THHA URIZIUZELIEWELET. W{D2hDIFZ. Thodh08*1-08&DEWWET
EHH_ETLTNS, D,

from sklearn.feature_selection import VarianceThreshold
sel = VarianceThreshold(threshold=(.8 * (1 - .8)))

sel.fit_transform(X)
# Output: array([I[O0,

DOBWEDESICENahIC LTS 0,

ZDRIZCTBDHVET., BEEDS. BOENWSIEFFTLOED [ ] EndSTIIEODD
Td. OTIE. 32007 A—FNELT—HH vy bELET. D223, ST LIZTSHE3DD
NTEINTHIXT.

from sklearn.feature_selection import VarianceThreshold
import numpy as np

# generate dataset
np.random.seed (0)

featl = np.random.normal (loc=0, scale=.1, size=100) # normal dist. with mean=0 and std=.1
feat2 = np.random.normal (loc=0, scale=10, size=100) # normal dist. with mean=0 and std=10
feat3 = np.random.uniform(low=0, high=10, size=100) # uniform dist. in the interval [0,10)

data = np.column_stack ((featl, feat2, feat3))
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datal[:5]

# Output:

# array([[ 0.17640523, 18.83150697, 9.619363791],
# [ 0.04001572, -13.47759061, 2.92147527],
# [ 0.0978738 , —-12.70484998, 2.4082878 1,
# [ 0.22408932, 9.69396708, 1.00293942],
# [ 0.1867558 , —-11.73123405, 0.1642963 11])

np.var (data, axis=0)
# Output: array([ 1.01582662e-02, 1.07053580e+02, 9.07187722e+00])

sel = VarianceThreshold (threshold=0.1)
sel.fit_transform(data) [:5]

# Output:

# array([[ 18.83150697, 9.619363791],
# [-13.47759061, 2.92147527],
# [-12.70484998, 2.4082878 1,
# [ 9.69396708, 1.00293942],
# [-11.73123405, 0.1642963 11])

Tld. 10D eIl NTHI T, 3oFnEFb et d., 0. T7—)Té

3THBLD. £ETHENLDTHSS.

274 U TH =T https://riptutorial.com/ja/scikit-learn/topic/4909/ P
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7. DD

Examples
A R—RX U PMNCEBETA A2 32D

. ODOYV—T X275, DIF. 74—F vl LITDrIFET. OO L3, DICE /-
NEETHICBFTHEDOEICT S,

K3, kDEDLSBEDHETHETHD. BamDOXTHHET H. DkOIE. mkDgex LE
F. XBIE. nEkEET B, LID>T. DOpkld. DXDELT. mhoOkN\DEZ BT EMTE
5.

scikitflearn?‘i N PC/A\(i sk;earﬁ.decomoos;\,;oﬁ.PC[\—Cé nsklearn.decomposi;ion.PCA ° 7\: t z‘i\
BD2DODICDHENDE SIZENC100x7TDPHHEHSHELETDEODE T %.

import numpy as np
np.random.seed (123) # we'll set a random seed so that our results are reproducible
X = np.hstack ((np.random.randn (100, 2) + (10, 10), 0.001 * np.random.randn (100, 5)))

20 LF L&D

from sklearn.decomposition import PCA
pca = PCA (n_components=2)
pca.fit (X)

ET. 2LELLS. T H DI T

pca.components_
# array ([[ -2.84271217e-01, -9.58743893e-01, -8.25412629e-05,
# 1.96237855e-05, -1.25862328e-05, 8.27127496e-05,
-9.46906600e-051,
[ -9.58743890e-01, 2.84271223e-01, -7.33055823e-05,
-1.23188872e-04, -1.82458739e-05, 5.50383246e-05,
1.96503690e-0511)

H o oW

RZMLOO2DODDEDBHENWZ LI LTLREEINO PCAIIDIZOD2DDA T LIZENT WS
EELTHWET,

Z DPCAIC ck >2TEN5HD E’/\’éj’: HIC. pca. explained_variance_ratio_%& 5 & bf?‘ %

pca.explained_variance_ratio_ o

pca.explained_variance_ratio_
# array ([ 0.57039059, 0.42960728])

224 U TOD = https://riptutorial.com/ja/scikit-learn/topic/4829/D- M-
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