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Support Vector Machine
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Classification

SEE1TI9 5 A (SVC,NuUSVC,LinearSVC)

SVC with linear kernel SVC with RBF kernel

SVC with polynomial (degree 3) kernel LinearSVC (linear kernel)
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* array X
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— Slz¢e. [ﬂgamp.{e; nfeatures]

* array Y
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— size: [nmmme]
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»»» from sklearn import svm

»»>» X = [[e, @], [1, 1]]

»»» y = [8, 1]

»»> clf = svm.SVC()

»»r» clf.Fit(X, v)

SVC(C=1.8, cache_size=288, class_welght=None, coef8=8.8, degree=3,
gamma=8.8, kernel='rbf', max_iter=-1, probability=False, random_state=None,
shrinking=True, tol=8.881, verbose=False)

« HILLWT—2DAN

»»» clf.predict([[2., 2.]])
array([1])
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»>> ¥ get support vectors
»»» clf.support_vectors_
array([[ @., ©.],
[ 1., 1.11)
»»> # get indices of support vectors
»»> clf.support_
array([8, 1]...)
»>»>» & get number of support vectors for each claoss
»>» clf.n_support_
array([1, 1]...)



Multi-class classification

one-against-onej&

— SVC,NuSVC
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»»> X = [[@], [11, [2], [3]]

»»>» ¥ = [8, 1, 2, 3]

3> Cclf = svm.SVC()

»»» clF.FLit(X, ¥)

SVC(C=1.8, cache_size=288, class_weight=MNone, coef@=8.8, degree=3,

gamma=&.8, kernel='rbf', max_iter=-1, probability=False, random_state=None,
shrinking=True, tol=8.881, wverbose=False)

»»» dec = clf.decision_function([[1]1])

»»>» dec.shape[l] # 4 classes: 4*3/2 = 6
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Multi-class classification

e one-vs-the-restj&
— LinearSVC
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»»» lin_clf = svm.LinearsVC()

»»» 1lin_clf.Fit(X, ¥Y)

LinearsVC({C=1.8, class_weight=MNone, dual=True, fit_intercept=True,
intercept_scaling=1, loss='12', multi_class="ovr', penalty='12"',
random_state=None, tol=§.8881, verbose=8)

»»» dec = lin_clf.decision_function([[1]])

»»» dec.shape[l]
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Scores and probabilities
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Unbalanced problems
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{class_label: value}

8 — no weights

C X value . -~ with weights




Unbalanced problems
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C X Sampleweight [1]

Constant weights Modified weights




