10/20/23, 11:15 PM ML Exercise6

HEzF 45> 4 - ZFFm = Support

Vector Machines

ERXNEIR, BITBERIFAEN, (SVM) RIGEBEHIRIBH 5K, FITEM—LEE
BN HEIRES COXEFRENTE, BEENRNETIEN. AE, RN —4AHRRE
FEFEREHITINCE, FMERSVMAELEENRE FHM EME—T0%sE, MREElR
TR BIRAR

BMNEHBNE—MHSEEE—THEN_HLES, HANRLMESVMIEECEZHAELE
SR CEUTLEZEDITPNENLE) . REFTIEBAINELE.

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sb

from scipy.io import loadmat
%smatplotlib inline

raw_data = loadmat('ex6datal.mat')
raw_data
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{'__header__"': b'MATLAB 5.0 MAT-file, Platform: GLNXA64, Created on: Sun
Nov 13 14:28:43 2011',

' _version__': 'l.0',

'_globals__': [1,

'X': array([[1.9643 , 4.5957 ],
[2.2753 , 3.8589 1,
[2.9781 , 4.5651 1,
[2.932 , 3.5519 1],
[3.5772 , 2.856 1,
[4.015 , 3.1937 1,
[3.3814 , 3.4291 1],
[3.9113 , 4.1761 1,
[2.7822 , 4.0431 1,
[2.5518 , 4.6162 1,
[3.3698 , 3.9101 1,
[3.1048 , 3.0709 1,
[1.9182 , 4.0534 1,
[2.2638 , 4.3706 1],
[2.6555 , 3.5008 1],
[3.1855 , 4.2888 1,
[3.6579 , 3.8692 1,
[3.9113 , 3.4291 1,
[3.6002 , 3.1221 1,
[3.0357 , 3.3165 1,
[1.5841 , 3.3575 1,
[2.0103 , 3.2039 ],
[1.9527 , 2.7843 1],
[2.2753 , 2.7127 1,
[2.3099 , 2.9584 1,
[2.8283 , 2.6309 1,
[3.0473 , 2.2931 1,
[2.4827 , 2.0373 1,
[2.5057 , 2.3853 1,
[1.8721 , 2.0577 1,
[2.0103 , 2.3546 1],
[1.2269 , 2.3239 ],
[1.8951 , 2.9174 1,
[1.561 , 3.0709 1],
[1.5495 , 2.6923 1,
[1.6878 , 2.4057 1,
[1.4919 , 2.0271 1,
[0.962 , 2.682 I,
[1.1693 , 2.9276 1,
[0.8122 , 2.9992 1],
[0.9735 , 3.3881 1,
[1.25 , 3.1937 1,
[1.3191 , 3.5109 1,
[2.2292 , 2.201 1,
[2.4482 , 2.6411 1,
[2.7938 , 1.9656 ],
[2.091 , 1.6177 1,
[2.5403 , 2.8867 1,
[0.9044 , 3.0198 1,
[0.76615 , 2.5899 1,
[0.086405, 4.1045 1]),

y': array([[1],
[1],
[1],
(1],
[11,
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[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[11,
[o],
[o],
(o],
[o],
(o],
(o],
[o],
(o],
[o],
[o],
(o],
[o],
(o],
[o],
[o],
(o],
[o],
(o],
(o],
[o],
(o],
[o],
[o],
(o],
[o],
(o],
(o],
[o],
(o],
[o],
[1]1]1, dtype=uint8)}

BATREEATRER—TERE, EREFEH—THSERT (+RRE, oRkRR) .

data = pd.DataFrame(raw_datal['X'], columns=['X1"', 'X2'])
datal'y'] = raw_datal'y']

positive
negative

dataldatal'y'].isin([1])]
dataldatal'y'].isin([0])]

fig, ax = plt.subplots(figsize=(12,8))

ax.scatter(positive['X1'], positive['X2'], s=50, marker='x', label='Posit
ax.scatter(negative['X1'], negative['X2'], s=50, marker='o', label='Negat
ax.legend()
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<matplotlib. legend.Legend at 0x1@be65aco>
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BER, B TRENEFASEMREFRE, XEXMATUELEDE, BEMFEE
EAeE—i. BEIGE— TR ESSRENMRZEIDEBR, EXTEHIR, Bl
RBEMETFESEIM—1SVMENESS, FANEMscikit-learnAERISVM,

from sklearn import svm
svc = svm.LinearSVC(C=1, loss='hinge', max_iter=1000)
svc

K LinearsvC

éLinearSVC(C=1, loss='hinge')§

EFE—TXIH, HIVFERC=1, AURERERE.

svc.fit(datal[['X1', 'X2']]1, datal'y'l)
svc.score(datal['X1"', 'X2'1], datal'y'l)

/Users/fengzetao/miniconda3/envs/ml/lib/python3.9/site-packages/sklearn/sv
m/_classes.py:32: FutureWarning: The default value of “dual’ will change f
rom “True® to "'auto'" in 1.5. Set the value of “dual’ explicitly to suppr
ess the warning.

warnings.warn(
/Users/fengzetao/miniconda3/envs/ml/1lib/python3.9/site—-packages/sklearn/sv
m/_base.py:1250: ConvergenceWarning: Liblinear failed to converge, increas
e the number of iterations.

warnings.warn(

0.9803921568627451

MEHWRILER], EXREERTTHRD R, EBIEECEEANZREMN 4,
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svc2 = svm.LinearSVC(C=100, loss='hinge', max_iter=1000)
svc2.fit(datal[['X1', 'X2']1], datal'y'])
svc2.score(datal[['X1"', 'X2']1, datal'y'l)

/Users/fengzetao/miniconda3/envs/ml/1lib/python3.9/site—-packages/sklearn/sv
m/_classes.py:32: FutureWarning: The default value of ‘dual’ will change f
rom “True  to "'auto'® in 1.5. Set the value of “dual’ explicitly to suppr
ess the warning.

warnings.warn(
/Users/fengzetao/miniconda3/envs/ml/1lib/python3.9/site-packages/sklearn/sv
m/_base.py:1250: ConvergenceWarning: Liblinear failed to converge, increas
e the number of iterations.

warnings.warn(

0.9411764705882353

OREANER TIIHBIENTESE, BB IIENCHE, ERINEIET—TS5RINER
AR—HBHVRFALR , BTN BIEES T RTNNEFERENMIERX—R, BfE
ERRSBFHIEERE,

datal['SVM 1 Confidence'] = svc.decision_function(datal[['X1', 'X2'11)

fig, ax = plt.subplots(figsize=(12,8))

ax.scatter(datal['X1'], datal['X2'], s=50, c=datal['SVM 1 Confidence'l, cmap

ax.set_title('SVM (C=1) Decision Confidence')

Text(0.5, 1.0, 'SVM (C=1) Decision Confidence')
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data['SVM 2 Confidence'] = svc2.decision_function(datal['X1', 'X2'11)
fig, ax = plt.subplots(figsize=(12,8))

ax.scatter(datal['X1'], datal['X2'], s=50, c=datal'SVM 2 Confidence'l, cmap
ax.set_title('SVM (C=100) Decision Confidence"')
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Text(0.5, 1.0, 'SVM (C=100) Decision Confidence')

SVM (C=100) Decision Confidence
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MPMTRERNEFTZRA. ERBFHENEEASIRLEN, SRIEANCHEHE
R, SHOXDASENRREEEH. ERL, B ITLREREHFSHNNEN.

AR EMLMESVMELEIREGSE R HITIFA M 5 RKAISVM, FIHE—MES LN
SHTZRE . BMAscikit-learnNE T Bk, BATERE, HAPEMLFRIN 1T,

def gaussian_kernel(x1l, x2, sigma):
return np.exp(=(np.sum((x1 = x2) *x 2) / (2 % (sigma *x 2))))

x1 = np.array([1.0, 2.0, 1.0])
X2 = np.array([0.0, 4.0, -1.0])
sigma = 2

gaussian_kernel(x1l, x2, sigma)

0.32465246735834974
BRE, BITBEARS—IHIESE, XXZ2IEEZMHRKDRA,
raw_data = loadmat('ex6data2.mat')

data = pd.DataFrame(raw_data['X'], columns=['X1', 'X2'])
datal'y'] = raw_datal'y"']

dataldatal'y'].isin([1])]
dataldatal'y'].isin([0])]

positive
negative

fig, ax = plt.subplots(figsize=(12,8))

ax.scatter(positive['X1'], positive['X2'], s=30, marker='x', label='Posit
ax.scatter(negative['X1'], negative['X2'], s=30, marker='o', label='Negat
ax.legend()
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<matplotlib. legend.Legend at 0x295b3c8e0>
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svc = svm.SVC(C=100, gamma=10, probability=True)
svc
K SVC

?SVC(C=100. gamma=10, probability=True)§

svc.fit(datal['X1', 'X2'1]1, datal'y'l)
svc.score(datal['X1"', 'X2'1], datal'y'l)

0.9698725376593279
|X2 1 ]

datal['Probability'] = svc.predict_proba(datal['X1',

fig, ax = plt.subplots(figsize=(12,8))

ax.scatter(datal['X1'], datal'X2'], s=30, c=datal'Probability'], cmap='Red

<matplotlib.collections.PathCollection at 0x295bdo1fo>
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MNFE=TEIES, BMEH TIIGEMIES, HRIRERIESEEENSVMREL
AREBS . 2RI UERscikit-learnfI A & MG ZRBENTTRIXILIE, B
HEREEIESHER, HITEMLTRIR— T EENNBER,

raw_data = loadmat('ex6data3.mat"')

X = raw_datal'X"]

Xval = raw_datal'Xval']
y = raw_datal['y'].ravel()
yval = raw_data['yval'].ravel()

C_values = [0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100]
gamma_values = [0.01, 0.03, 0.1, 0.3, 1, 3, 10, 30, 100]

best_score = 0

best_params = {'C': None,

for C in C_values:

'gamma‘': None}

for gamma in gamma_values:
svc = svm.SVC(C=C, gamma=gamma)

svc.fit(X, y)

score = svc.score(Xval, yval)

if score > best_score:
best_score =
best_params['C'] = C
best_params['gamma'] = gamma

best_score, best_params

score

(0.965, {'C': 0.3, 'gamma': 100})
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NEGSVMLE, ZTUESIFERRE, RFRFRIEMES] FIRHAFHRERID, HR
ROFRALIESER, SOHTMLRNER. a3+, BB, MELTM., SEHEEXEHLES
|, RESIBERRIINSRZSINESED, ZESPRMILIERIIZAR RS R
2L, XLEBIREHACR RN S5 ERRIRARMEAAFIRIB A 4B AL .

spam_train = loadmat('spamTrain.mat')
spam_test = loadmat('spamTest.mat"')

spam_train
{'__header__": b'MATLAB 5.0 MAT-file, Platform: GLNXA64, Created on: Sun
Nov 13 14:27:25 2011',
' _version__': 'l.0',
'_globals__': [1,
'X': array([[o, 0, O, , 0, 0, 0],
[0, 0, 0, ..., 0, 0, 0],
[0, 0, 0, ..., 0, 0, 0],
[0, 0, 0, ..., 0, 0, 0],
[01 0: 1! LI 01 0; 0]1
[0, 0, 0O, ., 0, 0, 011, dtype=uint8),
'v': array([[1],

[1],
(o],

[1],
(o],
[0]1], dtype=uint8)}

X = spam_train['X"]

Xtest = spam_test['Xtest']

y = spam_train['y'].ravel()

ytest = spam_test['ytest'].ravel()

X.shape, y.shape, Xtest.shape, ytest.shape

((4000, 1899), (4000,), (1000, 1899), (1000,))

B XEEBAERNEE1,899 T ERERIEE, XN TiECRFAN1,899181F, XEER
ol RAHEPRSEFEZEE, M, JIEITHEREN D EZFTNXAE,

svc = svm.SVC()
svc.fit(X, y)
print('Training accuracy = {0}%'.format(np.round(svc.score(X, y) *x 100, 2

Training accuracy = 99.32%

print('Test accuracy = {0}%'.format(np.round(svc.score(Xtest, ytest) *x 10

Test accuracy = 98.7%

XTERZERBINSESEIN, BT NET R - LGB ESNERR, B8
ISV RERRIIANE,

RERSIRLLE R
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