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In [1]:

import warnings
warnings.filterwarnings(action='ignore')

In [2]:

from sklearn.model selection import train test split
from sklearn.svm import SVC

import mglearn

from sklearn.metrics import classification report
import matplotlib.pyplot as plt

import numpy as np



In [10]:

from mglearn.datasets import make blobs

### CIOJE] Bt=7]

X, y = make blobs(n samples=(400, 50),
centers=2,
cluster std=[7.0, 2], # ZEAECl HE HAf
random_ state=42)

print(X.shape, y.shape)

X train, X test, y train, y test = train test split(X, y, random state=0)

(450, 2) (450,)

In [11]:

X train[0:10], y train[0:10]

Out[1ll]:
(array([[-0.18299954, 3.77488037],
[-2.73847051, 5.21031273],
[ 4.14376924, 4.97596054],
[ 5.21160962, 2.64208326],
[ 1.78996928, 14.3168401 1,
[ 1.09604925, 12.61078778],
[-2.16954623, 3.19763531],
[-8.04251881, 12.31456463],
[-0.48077362, 23.54209172],
[-8.287678 , 6.7645852411),
array((o, o, o, 1, o, 0, 0, 0, 0, 01))

HIO[E] AlZtzt
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In [12]:

plt.scatter(X[:,0], X[:,1],

C=Y,
cmap=plt.cm.autumn, s=60, edgecolors='k')

Out[l2]:

<matplotlib.collections.PathCollection at 0x7fa72ba8daf0>
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In [13]:
mglearn.plots.plot decision threshold()
decision_threshold
training data decision with threshold 0 decision with threshold -0.8
@
@
‘. - -
Cross-section with threshold 0 Cross-section with threshold -0.8

Decision value
Decision value

o« =Y SlEH Q= A2 22 decision_function0] H&Hs| 0L o YUAHS LIEHHLCE.
o OO HOIEE= UM SEAZ BF HPLE X2 EE= S SelA=Z BF

& E(recall) TH5H 27|



« svc.predict)g 2 0I5 Al B ES ZFI7| o2 =2,
« decision_function(&=2 055101 A |Zt0| ZH0| 7ts.

02. BH(SVC) OI= 3, W} X|E &l
E:,itﬁ ols 6|:7

o & :8VC

o Mo OIZHE f1-score &0I

In [14]:

svc = SVC(gamma=.05).fit(X train, y train)
pred = svc.predict(X_ test)
print(classification report(y test, pred))

precision recall fl-score support

0 0.99 0.93 0.96 107

1 0.42 0.83 0.56 6

accuracy 0.93 113
macro avg 0.70 0.88 0.76 113
weighted avg 0.96 0.93 0.94 113

HEE(0.35) AUS. ME2 BEH0.67)
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o 222 10f o3l HETE A2
HoOZ FR7|= 240 2HA (P LT Sl (BY)00 =F.

o 224 09 MEO| O B

=3
=
o AAZUS

In [15]:

pred = svc.decision_ function(X test)
print(pred[0:10])
np.min(pred), np.max(pred)

[-1.0167542 0.72583536 -1.17766946 -1.00425497 -1.0002495 -0.999771
82
-1.07285711 -1.2206812 -1.24018502 -1.30361098]

Out[1l5]:

(-1.509707253620952, 1.6245457437087478)



In [16]:

decision 0 = svc.decision function(X test) > 0 # s 022

decision m08 = svc.decision function(X test) > -.8 # ZAUE -0.82

# TP - & A== AE SEICf.

print ("AIZE o Lf 1(¥d) = :", decision 0.sum() )
print ("¥AZ -0.8 M : 1(¥H) M=+ :", decision m08.sum() )
AAIZE o Ly : 1(¥d) e 2 12

UAAZE -0.8 Lmf : 1(Xd) e+ - 18

o AAIZS HHF0 J22 12| 47t =11 09| 77t EO0{ =L,

In [17]:

print ("AIZE o Luf : 0(=4) i+ :", len(decision 0) - decision 0.sum())
print ("¥AZ -0.8 M : 0(24) = :", len(decision m08) - decision m08.sum() )
AAIZL o Lk : 0(24) s : 101

QAUAIZY -0.8 Lmi : 0(SM) ME : 95

In [18]:

y_pred 0 = svc.decision function(X_ test) >0
y pred 08 = svc.decision function(X test) > -.8
In [19]:

# 2AZ o
print(classification report(y_test, y pred 0))

precision recall fl-score support

0 0.99 0.93 0.96 107

1 0.42 0.83 0.56 6

accuracy 0.93 113
macro avg 0.70 0.88 0.76 113
weighted avg 0.96 0.93 0.94 113

In [20]:

print(classification report(y test, y pred 08))

precision recall fl-score support

0 1.00 0.89 0.94 107

1 0.33 1.00 0.50 6

accuracy 0.89 113
macro avg 0.67 0.94 0.72 113
weighted avg 0.96 0.89 0.92 113
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« MU (precision) 0.420{A] 0.332 YO}X| 1
o XS E(recall)-sensitivity(TIZH =)= 0.830M 12 2212
X

o ZEXCSZ 1(YY)2] 27t SO0IL7| 20| TP(EIM &d)2| 7H4=7t S0{tCt.

Review

o HU(precision)
= TP/(TP + NP) : 0I5 24 A Sof HetotA & XFUS7H?

o XHE(recall) :
= TP/(TP + FN) : &K 2 C|O|E{2| POt} & LFAST?

» OHE 22 IS (sensitivity), HEE(hit rate), 1% 2 H|E(TPR)O|2t12 &L|Ct.
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