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In[2] :

from sklearn.datasets import load breast cancer

from sklearn.model selection import train_test split

cancer = load breast cancer ()

X train, X_test,y train,y test = train_test split (cancer.data, cancer.target, random_state=1)
(X_train.shape)

(X_test.shape)

Out[2]:
(426, 30)
(143, 30)

H AN G30DBAERREZRISODT—IARA U %
gLy 426, TR MYy F43H D TILIZHE
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In[3] :
from sklearn.preprocessing import MinMaxScaler

scaler = MinMaxScaler ()
fitAYy FZIET—RICERAL. RT—IILEBMBZZFES

MinMaxScalerDi5 & .
fitAYy FIXINET—2 R DOEFHEORKIE L F/IMEFET

C
In[4] :

scaler.fit(X_train)

Out[4]:
MinMaxScaler (copy=True, feature range=(0, 1))
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In[5] :

X train scaled = scaler.transform(X train)

print ("transformed shape: {}".format (X train scaled.shape))

print ("per-feature minimum before scaling:¥n
{}".format (X train.min(axis=0)))

print ("per-feature maximum before scaling:¥n
{}".format (X train.max(axis=0)))

print ("per-feature minimum after scaling:¥n {}".format(
X train scaled.min(axis=0)))

print ("per-feature maximum after scaling:¥n {}".format(
X train scaled.max (axis=0)))
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Out[5]:

transformed shape: (426, 30)

per-feature minimum before scaling:

[ 6.981 9.71 43.79 143.5 0.053 0.019 0. 0.

0.106 0.05 0.115 0.36 0.757 6.802 0.002 0.002
0. 0. 0.01 0.001 7.93 12.02 50.41 185.2
0.071 0.027 0. 0. 0.157 0.055]

per-feature maximum before scaling:

[ 28.11 39.28 188.5 2501. 0.163 0.287 0.427
0.201 0.304 0.096 2.873 4.885 21.98 542 .2
0.031 0.135 0.396 0.053 0.061 0.03 36.04

49 .54 251.2 4254. 0.223 0.938 1.17 0.291
0.577 0.149]

per-feature minimum after scaling:
[ 0. 0. 0. 0. O0. O0. ©O0. O. O0. O0. O. O0. O0. O0. ©O0. 0. O0. oO.
o. 0. 0. 0. O0. O0. O0. O0. 0. O0. 0. o0.]
per-feature maximum after scaling:

1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.

1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1.]
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In[6] :

L\

print (“per-feature minimum after
scaling:¥n{}".format (X test scaled.min(axis=0)))
print ("per-feature maximum after
scaling:¥n{}".format (X test scaled.max(axis=0)))

Out[6] :

per-feature minimum after scaling:

[ 0.034 0.023 0.031 0.011 0.141
-0.001 0.006 0.004 0.001 0.039
0.027 0.058 0.02 0.009 0.109

per-feature maximum after scaling:

[ 0.958 0.815 0.956 0.894 0.811
0.427 0.498 0.441 0.284 0.487
0.896 0.793 0.849 0.745 0.915

o

o

SVM # R4 —I)LE#BLI=-7T—42 [ZE]
TAEEY FEEBRTENELHD

X test scaled = scaler.transform(X test)
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In[7] :

from sklearn.datasets import make blobs

¥ AT —3ER

X, = make blobs(n samples=50, centers=5, random state=4, cluster std=2)

#mﬁtwhtT Ay FzZHE

X train, X test = train test split(X, random state=5, test size=.1)

# Iy FETRMEY FZETOY B

fig, axes = plt.subplots(l, 3, figsize=(13, 4))

axes[0] .scatter (X train[:, 0], X train[:, 1],
c=mglearn.cm2 (0) , label="Training set", s=60)

axes[0] .scatter (X test[:, 0], X test[:, 1], marker='"",
c=mglearn.cm2 (1) , label="Test set", s=60)

axes[0] .1legend (loc='"upper left')

axes[0] .set title("Original Data")
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In[7] :

# MinMaxScalerCT—AR Z A —ILZk

scaler = MinMaxScaler ()
scaler.fit (X train)

X train scaled = scaler.transform(X train)
X test scaled = scaler.transform(X test)

# R—ILEBRIN-T—2DOEEZATHRIL

axes[l] .scatter (X train scaled[:, 0], X train scaled[:, 1],
c=mglearn.cm2 (0) , label="Training set", s=60)

axes[l] .scatter (X test scaled[:, 0], X test scaled[:, 1], marker='""',
c=mglearn.cm2 (1) , label="Test set", s=60)

axes[l] .set title("Scaled Data")
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In[7] :

# TRAMEY FEIIEEY FEFRICRT—ILE R

# RMEERKIEHNO,1[TH S, CCTIEIHTEP-OTLS

# ERRICITO-TIELIFAELN !

test scaler = MinMaxScaler ()

test scaler.fit (X test)

X test scaled badly = test scaler.transform(X test)

# BE>TARY—IEBRINI-T—2 7RI

axes[2] .scatter (X train scaled[:, 0], X train scaled[:, 1],
c=mglearn.cm2 (0) , label="training set", s=60)
axes[2] .scatter (X test scaled badly[:, 0], X test scaled badly[:, 1],

marker='""', c=mglearn.cm2(l), label="test set", s=60)
axes[2] .set_title("Improperly Scaled Data")

for ax in axes:
ax.set xlabel ("Feature 0")
ax.set ylabel ("Feature 1")
fig.tight layout ()
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In[8] :
from sklearn.svm import SVC

X train, X test, y train, y test =
train test split(cancer.data,cancer.target,random state=0)

svm = SVC(C=100)
svm.fit (X train, y train)
print ("Test set accuracy: {:.2f}".format (svm.score(X test, y test)))

Out[8] :
Test set accuracy: 0.63
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In[9] :

scaler = MinMaxScaler ()
scaler.fit (X train)

X train scaled = scaler.transform(X train)
X test scaled = scaler.transform(X test)

svm.fit (X train scaled, y train)

print ("Scaled test set accuracy: {:.2f}".format(
svm.score (X test scaled, y test)))

Out[9] :

Scaled test set accuracy: 0.97
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In[10] :
from sklearn.preprocessing import StandardScaler
scaler = StandardScaler ()
scaler.fit (X train)
X train scaled = scaler.transform(X train)
X test scaled = scaler.transform(X test)

svm.fit (X train scaled, y train)

print ("SVM test accuracy: {:.2f}".format (svm.score(X test scaled,
y _test)))

Out[1l0] :
SVM test accuracy: 0.96




