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import multiprocessing

import pandas as pd

import numpy as np

import matplotlib.pyplot as plt
plt.style.use(['seaborn-whitegrid'])

from sklearn.svm import SVR, SVC
from sklearn.datasets import load_boston, load_diabetes
from sklearn.datasets import load_breast_cancer, load_iris, load_wine
from sklearn.pipeline import make_pipeline, Pipeline
from sklearn.model_selection import train_test_split, cross_validate, GridSearchCV
from sklearn.preprocessing import StandardScaler, MinMaxScaler
from sklearn.manifold import TSNE
o o © Gl H = ]
SVM= 0| 8ot o e 25 D E
SVME At&%h 2|4 2 (SVR)

X, y = load_boston(return_X_y=True)

X_train,

X_test,

y_train, y_test = train_test_split(X, y, random_state=123)



mode! = SVR()
model.fit(X_train, y_train)

print("sts OI0IE Ez=: {}".format(model.score(X_train, y_train)))
print("ZEoF OOl &==: {}".format(model.score(X_test, y_test)))

St OOl E==: 0.2177283706374875
2 OIoIet E==: 0.13544178468518187

v SVM2 A8t 27 23 (SV0)

X, y = load_breast_cancer (return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=123)

model = SVC()
model.fit(X_train, y_train)

print("&& OIOIE &2=: {}".format(model.score(X_train, y_train)))
print("ZOF OIOIE &<4=: {}".format(model.score(X_test, y_test)))

stE OI0IE &= 0.9014084507042254
Ot ol &= 0.9230769230769231
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SVC with linear kernel LinearSVC (linear kernel)

Sepal width
Sepal width

Sepal length Sepal length

SVC with RBF kernel SVC with polynomial (degree 3) kernel

Sepal width
Sepal width

Sepal length Sepal length

X, y = load_boston(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=123)

linear_svr = SVR(kernel="linear")
linear_svr.fit(X_train, y_train)

print("Linear SVR st& OIOIE &4=: {}".format(linear_svr.score(X_train, y_train)))
print("Linear SVR EOI GIOIE &< {}".format(linear_svr.score(X_test, y_test)))

polynomial_svr = SVR(kernel='poly")
polynomial_svr.fit(X_train, y_train)

print("Polynomial SVR 8t& GIOIE &<4=: {}".format(polynomial_svr.score(X_train, y_train)))
print("Polynomial SVR ZOI GIOIE &=: {}".format(polynomial_svr.score(X_test, y_test)))

rbf_svr = SVR(kernel="rbf")
rbf_svr.fit(X_train, y_train)

My

print("RBF SVR &'& OIOIEl &= {}".format(rbf_svr.score(X_train, y_train)))
print("RBF SVR ZJF GIOIE &= {}".format(rbf_svr.score(X_test, y_test)))

Ma

Linear SVR sts OIOIE &=%=: 0.715506620496448
Linear SVR EJt GIOIE &< 0.6380398541506058
Polynomial SVR &t OIOIEl &E==: 0.2024454261446289
Polynomial SVR &It GIOIEl &E==: 0.133668450367462
RBF SVR &t& OIOIE &=~=: 0.2177283706374875

RBF SVR &Jt GIOIE &<%=: 0.13544178468518187



X, y = load_breast_cancer (return_X_y=True)
X_train, X_test, y train, y_test = train_test_split(X, y, random_state=123)

linear_svc = SVC(kernel="linear")
linear_svc.fit(X_train, y_train)

print("Linear SVC &'& OIOIE &<£=: {}".format(linear_svc.score(X_train, y_train)))
print("Linear SVC EWOl OIOIE &<=: {}".format(linear_svc.score(X_test, y_test)))

polynomial_svc = SVC(kernel="poly")
polynomial_svec.fit(X_train, y_train)

print("Polynomial SVC 8t& GIOIE &<4=: {}".format(polynomial_svc.score(X_train, y_train)))
print("Polynomial SVC EJF GIOIEl &E<4=: {}".format(polynomial_svc.score(X_test, y_test)))

rbf_svc = SVC(kernel="rbf")
rbf_svec.fit(X_train, y_train)

print("RBF SVC && OIOIEl &= {}".format(rbf_svc.score(X_train, y_train)))
print("RBF SVC "Il OIOIEl &4=: {}".format(rbf_svc.score(X_test, y_test)))

Linear SVC sts OIOIE &=%=: 0.960093896713615
Linear SVC &It GIOIEl &E==: 0.986013986013986
Polynomial SVC &t& GIOIEl E==: 0.9014084507042254
Polynomial SVC &It GIOIE &E==: 0.9230769230769231
RBF SVC =t GIOIE &<%=: 0.9014084507042254

RBF SVC &JtF GIOIH &E==: 0.9230769230769231
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X, y = load_breast_cancer (return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=123)

polynomial_svc = SVC(kernel='poly', degree=2, C=0.1, gamma='auto')
polynomial_svec.fit(X_train, y_train)

print("kernel=poly, degree={}, C={}, gamma={}".format(2, 0.1, 'auto'))
print("Polynomial SVC && GIOIEl &E<4=: {}".format(polynomial_svc.score(X_train, y_train)))
print("Polynomial SVC Ot GIOIE &<: {}".format(polynomial_svc.score(X_test, y_test)))

kernel=poly, degree=2, C=0.1, gamma=auto
Polynomial SVC && GIOIE &=: 0.9835680751173709
Polynomial SVC EJt OIOIH &=: 0.993006993006993

rbf_svc = SVC(kernel="rbf', C=2.0, gamma='scale"')
rbf_svec.fit(X_train, y_train)

print("kernel=poly, C={}, gamma={}".format(2.0, 'scale'))



print("RBF SVC &'& OIOIEl &= {}".format(rbf_svc.score(X_train, y_train)))
print("RBF SVC "Il OIOIEl &<4=: {}".format(rbf_svc.score(X_test, y_test)))

kernel=poly, C=2.0, gamma=scale
RBF SVC &= OI0IE &= 0.9154929577464789
RBF SVC Il GIOIE &=: 0.9370629370629371
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e scikit-learn2| StandardScaler &= MlnMaxScaIer% At 3t
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X, y = load_breast_cancer (return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, random_state=123)

model = SVC()
model . fit(X_train, y_train)

print("SVC && OIOIEl &=4=: {}".format(model.score(X_train, y_train)))
print("SVC I} OIOIEl &==: {}".format(model.score(X_test, y_test)))

SVC sts COIOIE &E==: 0.9014084507042254
SVC EOt OIOIE &==: 0.9230769230769231

scaler = StandardScaler ()
X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)

model = SVC()
model . fit(X_train, y_train)

print("SVC && GIOIEl &< {}".format(model.score(X_train, y_train)))
print("SVC O} OIOIEl &=4=: {}".format(model.score(X_test, y_test)))

SVC sts OIOIE &E==: 0.9835680751173709
SVC EOt OIOIE &E==: 0.986013986013986

scaler = MinMaxScaler ()
X_train = scaler.fit_transform(X_train)
X_test = scaler.transform(X_test)

model = SVC()
model.fit(X_train, y_train)

print("SVC &t& OIOIEl &&: {}".format(model.score(X_train, y_train)))
print("SVC "WOI IOl &<=: {}".format(model.score(X_test, y_test)))

SVC sts OIOIE &E==: 0.9812206572769953



SVC EOt OIOIEl E==: 0.986013986013986

v Linear SVR
v HAE FE J1A

X, y = load_boston(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVR(kernel='linear"')
model.fit(X_train, y_train)

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1, gamma='scale',
kernel="linear', max_iter=-1, shrinking=True, tol=0.001, verbose=False)

print("&& OIOIE &4: {}".format(model.score(X_train, y_train)))
print("ZOF GIOIE &<4: {}".format(model.score(X_test, y_test)))

stg OIOIE &E==: 0.7426570829547519
Ot dlole &= 0.60456758498369

X_comp = TSNE(n_components=1).fit_transform(X)
plt.scatter (X_comp, y);

model . fit(X_comp, y)

predict = model.predict(X_comp)
plt.scatter (X_comp, vy)

plt.scatter (X_comp, predict, color='r");
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estimator = make_pipeline(StandardScaler(), SVR(kernel="linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=5,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.1s finished

{'fit_time': array([0.05558658, 0.02647662, 0.02611208, 0.04099965, 0.02650404]),
'score_time': array([0.0020628 , 0.00181913, 0.00179195, 0.00179052, 0.00186872]),
'test_score': array([0.76908568, 0.72180141, 0.56428426, 0.14083339, 0.07810211])}

pipe = Pipeline([('scaler', StandardScaler()),
('model"', SVR(kernel="linear"'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01],
'model__epsilon': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=bh,
verbose=True

)
gs.fit(X, y)

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
Fitting 5 folds for each of 18 candidates, totalling 90 fits
[Parallel(n_jobs=2)]: Done 90 out of 90 | elapsed: 1.3s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler',
StandardScaler (copy=True,
with_mean=True,
with_std=True)),



('model ',

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel="linear",
max_iter=-1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model_C': [1.0, 0.1, 0.01],

'model__epsilon': [1.0, 0.1, 0.01],
'mode|__gamma': ['scale', 'auto']}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,

scor ing=None, verbose=True)

gs.best_estimator_

Pipel ine(memory=None,
steps=[('scaler"',
StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ',
SVR(C=0.1, cache_size=200, coef0=0.0, degree=3, epsilon=1.0,
gamma='scale', kernel='linear', max_iter=-1,

shrinking=True, tol=0.001, verbose=False))],
verbose=False)

v S

X, y = load_diabetes(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

mode| = SVR(kernel='linear"')
model . fit(X_train, y_train)

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1, gamma='scale',
kernel='linear', max_iter=-1, shrinking=True, tol=0.001, verbose=False)

print("s& OIOIE &4 {}".format(model.score(X_train, y_train)))
print("ZEOF OIOIE &<4=: {}".format(model.score(X_test, y_test)))

st OIoIE &E==: 0.5213639419150948
ZIt Ol0Iel E==: 0.4555664384377234

X_comp = TSNE(n_components=1).fit_transform(X)
plt.scatter (X_comp, y);
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model . fit(X_comp, y)

predict = model .predict(X_comp)

plt.scatter (X_comp, vy)

plt.scatter (X_comp, predict, color='r");
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estimator = make_pipeline(StandardScaler(), SVR(kernel="linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel (n_jobs=2 Using backend LokyBackend with 2 concurrent workers.

[Parallel (n_jobs=2 Done 5 out of 5 | elapsed: 0.1s finished

{'fit_time': array([0.0300703 , 0.01393008, 0.01182771, 0.02512264, 0.0188756 1),
'score_time': array([0.00177455, 0.00323796, 0.00215983, 0.00144267, 0.00144386]),
'test_score': array([0.43037242, 0.51653341, 0.48275332, 0.42247202, 0.53076481])}

)]
)]

pipe = Pipeline([('scaler', StandardScaler()),
('model", SVR(kernel='linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01],
'model__epsilon': [1.0, 0.1, 0.01]}]



gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=5,
verbose=True

)

gs.fit(X, y)

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
Fitting 5 folds for each of 18 candidates, totalling 90 fits
[Parallel(n_jobs=2)]: Done 90 out of 90 | elapsed: 0.9s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler",

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel="linear",
max_iter=-1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],

'model__epsilon': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch='2*n_jobs', refit=True, return_train_score=False,

scor ing=None, verbose=True)

0s.best_estimator_

Pipel ine(memory=None,
steps=[("'scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ',
SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=1.0,
gamma='scale', kernel='linear', max_iter=-1,

shrinking=True, tol=0.001, verbose=False))],
verbose=False)

v Kernel SVR

- HAE e I}

X, y = load_boston(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)



X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVR(kernel='rbf")
model . fit(X_train, y_train)

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1, gamma='scale',
kernel='rbf', max_iter=-1, shrinking=True, tol=0.001, verbose=False)

print("&& OIOIE &4=: {}".format(model.score(X_train, y_train)))
print("EOF GIOIE &<=: {}".format(model.score(X_test, y_test)))

StE OI0IE &= 0.6926959053584525
BIt OO0l E==: 0.5716877813794214

X_comp = TSNE(n_components=1).fit_transform(X)
plt.scatter (X_comp, v);
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mode! . fit(X_comp, y)

predict = model.predict(X_comp)
plt.scatter (X_comp, y)

plt.scatter (X_comp, predict, color="r");

estimator = make_pipeline(StandardScaler(), SVR(kernel="rbf'))



cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.1s finished

{'fit_time': array([0.04318929, 0.034302 , 0.0437429 , 0.03582788, 0.0250082 ]),
'score_time': array([0.0056994 , 0.00949693, 0.00315142, 0.00322223, 0.00350928]),
'test_score': array([ 0.75781445, 0.50211018, 0.04310107, 0.33851703, —0.75997942]1)}

pipe = Pipeline([('scaler', StandardScaler()),
('model ', SVR(kernel='rbf'))])

param_grid = [{'model__kernel': ['rbf"', 'polynomial', 'sigmoid']}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=5,
verbose=True

)
gs.fit(X, vy)

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
Fitting 5 folds for each of 3 candidates, totalling 15 fits
[Parallel(n_jobs=2)]: Done 15 out of 15 | elapsed: 0.3s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipeline(memory=None,
steps=[('scaler",

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel="rbf",
max_iter=-1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__kernel': ['rbf', 'polynomial', 'sigmoid']}],
pre_dispatch='2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipel ine(memory=None,
steps=[('scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),
('model ',



SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1,
gamma='scale', kernel='rbf', max_iter=—1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)

pipe = Pipeline([('scaler', StandardScaler()),
('model ', SVR(kernel='rbf'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01],
'model__epsilon': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=b5,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 18 candidates, totalling 90 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 90 out of 90 | elapsed: 1.1s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler"',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ",

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel='rbf",
max_iter=-1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],

'model__epsilon': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,

scor ing=None, verbose=True)

gs.best_estimator_

Pipel ine(memory=None,
steps=[('scaler ",

StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ',

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.01,
gamma='scale', kernel='rbf', max_iter=—1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)
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X, y = load_diabetes(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVR(kernel='rbf")
model . fit(X_train, y_train)

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1, gamma='scale',
kernel='rbf', max_iter=-1, shrinking=True, tol=0.001, verbose=False)

print("&& OIOIE &4=: {}".format(model.score(X_train, y_train)))
print("EOF GIOIE &<=: {}".format(model.score(X_test, y_test)))

Stg OI0IE E==: 0.19378724170998662
B OIoIe E==: 0.13579855194210633

X_comp = TSNE(n_components=1).fit_transform(X)
plt.scatter (X_comp, vy):
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model . fit(X_comp, y)

predict = model.predict(X_comp)
plt.scatter (X_comp, y)

plt.scatter (X_comp, predict, color="r");
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estimator = make_pipeline(StandardScaler(), SVR(kernel="'rbf"))

cross_validate(

estimator=estimator,

X=X, y=y,

cv=b,
n_jobs=multiprocessing.cpu_count (),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.1s finished

{"fit_time': array([0.02605104, 0.01839423, 0.01362157, 0.03073263, 0.01275849]),
'score_time': array([0.00318933, 0.00282884, 0.00275469, 0.00244069, 0.00260782]),
'test_score': array([0.14580789, 0.12539919, 0.18163816, 0.12223073, 0.15792085])}

pipe = Pipeline([('scaler', StandardScaler())

('model ', SVR(kerneI='rbf'))j)

param_grid = [{'model__kernel': ['rbf', 'polynomial', 'sigmoid']}]

gs = GridSearchCV(

)

estimator=pipe,

param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=5,

verbose=True

gs.fit(X, y)

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
Fitting 5 folds for each of 3 candidates, totalling 15 fits
[Parallel(n_jobs=2)]: Done 12 out of 15 | elapsed: 0.2s remaining: 0.0s
[Parallel(n_jobs=2)]: Done 15 out of 15 | elapsed: 0.2s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipeline(memory=None,
steps=[('scaler",

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel="rbf",
max_iter=-1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),



iid="deprecated', n_jobs=2,

param_grid=[{'model__kernel': ['rbf', 'polynomial', 'sigmoid']}],
pre_dispatch='2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipeline(memory=None,
steps=[('scaler ',
StandardScaler (copy=True, with_mean=True, with_std=True)),
('model ",

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=0.1,
gamma='scale', kernel='sigmoid', max_iter=-1,
shrinking=True, tol=0.001, verbose=False))],

verbose=False)

pipe = Pipeline([('scaler', StandardScaler()),
('model', SVR(kernel='sigmoid'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01],
'model__epsilon': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=mul t iprocessing.cpu_count (),
cv=b,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 18 candidates, totalling 90 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 90 out of 90 | elapsed: 1.1s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler ',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ",

SVR(C=1.0, cache_size=200, coef0=0.0,
degree=3, epsilon=0.1,
gamma='scale', kernel='sigmoid',
max_iter=—1, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],

'model__epsilon': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto'l}],
pre_dispatch='2*n_jobs', refit=True, return_train_score=False,

scor ing=None, verbose=True)

as _bhest estimator
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Pipeline(memory=None,
steps=[('scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),
('model ',

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=1.0,
gamma='auto', kernel='sigmoid', max_iter=-1,
shrinking=True, tol=0.001, verbose=False))],

verbose=False)

model = gs.best_estimator_
model .fit(X_train, y_train)

Pipel ine(memory=None,
steps=[('scaler ",

StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ',

SVR(C=1.0, cache_size=200, coef0=0.0, degree=3, epsilon=1.0,
gamma='auto', kernel='sigmoid', max_iter=-1,
shrinking=True, tol=0.001, verbose=False))],

verbose=False)

print("sts OIOIE Ez=: {}".format(model.score(X_train, y_train)))
print("ZOF OOl &==: {}".format(model.score(X_test, y_test)))

St OIOIE &E==: 0.42541451176345024
2 OIoIel E==: 0.27548624665324195

v Linear SVC

O dto
v -ITOI-I:I}-

X, vy = load_breast_cancer (return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVC(kernel="'linear")
model.fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='linear",
max_iter=—1, probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False)

print("s& GIOIH &=: {}".format(model.score(X_train, y_train)))
nrint("TWIF HOIAH &2 {1 farmat(madel <earel(X test v tect)))
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stg OI0IE &% 0.9868131868131869
Ot CIoIE E=%=: 0.9649122807017544

def make_meshgrid(x, y, h=.02):
x_min, x_max = x.min()-1, x.max()+1
y_min, y_max = y.min()-1, y.max()+1
XX, yy = np.meshgrid(np.arange(x_min, x_max, h),
np.arange(y_min, y_max, h))

return xx, vy

def plot_contours(clf, xx, yy, **params):
Z = clf.predict(np.c_[xx.ravel(), yy.ravel()])
Z = Z.reshape(xx.shape)
out = plt.contourf(xx, yy, Z, **params)

return out

TSNE(n_components=2).fit_transform(X)
X_comp[:, O], X_comp[:, 1]
make_meshgr id(X0, X1)

X_comp
X0, X1
XX, VY

model . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter (X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k'):

estimator = make_pipeline(StandardScaler (), SVC(kernel="linear'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count (),
verbose=True



[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.0s finished

{'fit_time': array([0.00875783, 0.0111444 , 0.00603557, 0.00700355, 0.00548339]),
'score_time': array([0.00107265, O. 00106835 0.00096321, 0.00086117, 0.00064683]),
'test_score': array([0.96491228, 0.98245614, 0.96491228, 0.96491228, 0.98230088])}

pipe = Pipeline([('scaler', StandardScaler()),
('model', SVC(kernel="linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model_C': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=b,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.2s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ",

SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr ',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probability=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid='deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipeline(memory=None,
steps=[('scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),
('model ',
SVC(C=0.1, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,



gamma='scale', kernel='linear', max_iter=-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)

il
A

X, y = load_iris(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVC(kernel='linear"')
model.fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='linear",
max_iter=—1, probability=False, random_state=None, shrinking=True,

tol=0.001, verbose=False)

print("&& OIOIE &4 {}".format(model.score(X_train, y_train)))
print("EJF IOl &==: {}".format(model.score(X_test, y_test)))

st OIoIE E==: 0.9916666666666667
ZIt OIoIe E==: 0.9666666666666667

X_comp = TSNE(n_components=2).fit_transform(X)
X0, X1 = X_comp[:, 0], X_comp[:, 1]
XX, yy = make_meshgrid(X0, X1)

mode! . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter (X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k');
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estimator = make_pipeline(StandardScaler(), SVC(kernel="'linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]:

[Parallel(n_jobs=2)]:

{'"fit_time': array([O.
'score_time': array([0.00088668, 0.00079918, 0.00066924, 0.00060582, 0.0005891
'test_score': array([0.96666667, 1. , 0.93333333, 0.93333333, 1.

Using backend LokyBackend with 2 concurrent workers.
Done 5 out of 5 | elapsed: 0.8s finished

pipe = Pipeline([('scaler', StandardScaler()),
('model', SVC(kernel="linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=5,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.1s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr "',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probability=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto'l}],

00318575, 0.00300145, 0.00215578, 0.00165224, 0.00161457]),



pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipel ine(memory=None,
steps=[('scaler ",

StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ",

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,
gamma='scale', kernel='linear', max_iter=-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)

v 20l

X, y = load_wine(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVC(kernel='linear"')
model.fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='linear",
max_iter=—1, probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False)

print("stE OIOIE Ez=: {}".format(model.score(X_train, y_train)))
print("ZoF IOl &==: {}".format(model.score(X_test, y_test)))

st OIoIE &E=: 1.0
HOt QIO E==: 0.9722222222222222

X_comp = TSNE(n_components=2).fit_transform(X)
X0, X1 = X_comp[:, O], X_comp[:, 1]
XX, yy = make_meshgrid(X0, X1)

model . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter (X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k');
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estimator = make_pipeline(StandardScaler (), SVC(kernel="linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count (),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.0s finished

{'fit_time': array([0.00331259, 0.00208735, 0.00326419, 0.00264239, 0.00239229]),
'score_time': array([0.00123405, 0.00052381, 0.00103641, 0.00072551, 0.00060272]),
'test_score': array([0.94444444 (.97222222, (0.97222222, 0.97142857, 0.94285714])}

pipe = Pipeline([('scaler', StandardScaler()),
('model"', SVC(kernel="linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=b,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.1s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',



SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr ',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probabi | ity=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch='2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipeline(memory=None,
steps=[('scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),
('model ',

SVC(C=0.1, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,
gamma='scale', kernel='linear', max_iter=—-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)

v Kernel SVC

o O
v WT%I- |:||-

X, y = load_breast_cancer (return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVC(kernel="rbf")
model . fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=-1, probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False)

print("&s& OIOIE &4=: {}".format(model.score(X_train, y_train)))
print("EOF GIOIE &<: {}".format(model.score(X_test, y_test)))



st IOl &= 0.989010989010989
ZI OIoIe E==: 0.9649122807017544

X_comp = TSNE(n_components=2).fit_transform(X)
X0, X1 = X_comp[:, 0], X_comp[:, 1]
XX, yy = make_meshgrid(X0, X1)

model . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter(X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k');

estimator = make_pipeline(StandardScaler(), SVC(kernel="linear"))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.9s finished

{'fit_time': array([0.00946522, 0.0070467 , 0.00659204, 0.00564122, 0.00614333]),
'score_time': array([0.0012424 , 0.00125408, 0.00098777, 0.00096607, 0.00108624]),
'test_score': array([0.96491228, 0.98245614, 0.96491228, 0.96491228, 0.98230088])}

pipe = Pipeline([('scaler', StandardScaler()),
('model', SVC(kernel="linear"'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model__C': [1.0, 0.1, 0.01]1}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),

-,



Cv=0,
verbose=True

)
gs.fit(X, vy)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.2s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler "',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr "',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probabi | ity=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="'deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipeline(memory=None,
steps=[('scaler',

StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ',

SVC(C=0.1, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,
gamma='scale', kernel="linear', max_iter=-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)

M
A

X, vy = load_iris(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)



mode |
model .

= SVC(kernel="rbf")
fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,

print(
print(

decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf",
max_iter=—1, probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False)

"stE OI0IE E=: {}".format(model.score(X_train, y_train)))
"HOF OI0IE E=z=: {}".format(model.score(X_test, y_test)))

Stg OIoIe &= 1.

= 1.0
Ot oy &= 0.9

X_comp = TSNE(n_components=2).fit_transform(X)

X0, X1 = X_comp[:, 0], X_comp[:, 1]
XX, yy = make_meshgrid(X0, X1)
mode! . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter (X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k');

15
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-15

estimator = make_pipeline(StandardScaler(), SVC(kernel="linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=b,
n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.9s finished

{'fit_time': array([0.00280333, 0.00286293, 0.00202656, 0.00177312, 0.00177383]),
'score_time': array([0.00074673, 0.00067592, 0.0006578 , 0.0006671 , 0.00061393]),
'test_score': array([0.96666667, 1. , 0.93333333, 0.93333333, 1. N



pipe = Pipeline([('scaler', StandardScaler()),
('model"', SVC(kernel="linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model_C': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=h,
verbose=True

)
gs.fit(X, vy)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.2s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler "',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ',

SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr ',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probabi | ity=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="'deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto']}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipeline(memory=None,
steps=[("'scaler',

StandardScaler (copy=True, with_mean=True, with_std=True)),

('model ",

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,
gamma='scale', kernel='linear', max_iter=-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)



X, y = load_wine(return_X_y=True)
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2)

scaler = StandardScaler ()
scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

model = SVC(kernel="'rbf")
model . fit(X_train, y_train)

SVC(C=1.0, break_ties=False, cache_size=200, class_weight=None, coef0=0.0,
decision_function_shape='ovr', degree=3, gamma='scale', kernel='rbf',
max_iter=—1, probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False)

print("&& GIOIE &<Z: {}".format(model.score(X_train, y_train)))
print("ZEJF IO H==: {}".format(model.score(X_test, y_test)))

929577464788732

stg OIoIe &=: 0.
= 1

9
Ot diole &E==: 1.0

X_comp = TSNE(n_components=2).fit_transform(X)
X0, X1 = X_comp[:, 0], X_comp[:, 1]
XX, yy = make_meshgrid(X0, X1)

model . fit(X_comp, y)

plot_contours(model, xx, yy, cmap=plt.cm.coolwarm, alpha=0.7)
plt.scatter(X0, X1, c=y, cmap=plt.cm.coolwarm, s=20, edgecolors='k');

estimator = make_pipeline(StandardScaler(), SVC(kernel="linear"'))

cross_val idate(
estimator=estimator,
X=X, y=y,
cv=h.



- -

n_jobs=multiprocessing.cpu_count(),
verbose=True

[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.

[Parallel(n_jobs=2)]: Done 5 out of 5 | elapsed: 0.9s finished

{'fit_time': array([0.00311828, 0.00332761, 0.00241804, 0.00239849, 0.00272346]),
'score_time': array([0.00077629, 0.00071621, 0.00069547, 0.00066233, 0.00048327]1),
'test_score': array([0.94444444, (0.97222222, (0.97222222, 0.97142857, 0.94285714])}

[ —

pipe = Pipeline([('scaler', StandardScaler()),
('model", SVC(kernel="'linear'))])

param_grid = [{'model__gamma': ['scale', 'auto'],
'model_C': [1.0, 0.1, 0.01]}]

gs = GridSearchCV(
estimator=pipe,
param_gr id=param_grid,
n_jobs=multiprocessing.cpu_count(),
cv=b,
verbose=True

)
gs.fit(X, y)

Fitting 5 folds for each of 6 candidates, totalling 30 fits
[Parallel(n_jobs=2)]: Using backend LokyBackend with 2 concurrent workers.
[Parallel(n_jobs=2)]: Done 30 out of 30 | elapsed: 0.1s finished
GridSearchCV(cv=5, error_score=nan,
estimator=Pipel ine(memory=None,
steps=[('scaler "',

StandardScaler (copy=True,
with_mean=True,
with_std=True)),

('model ",

SVC(C=1.0, break_ties=False,
cache_size=200, class_weight=None,
coef0=0.0,
decision_function_shape='ovr "',
degree=3, gamma='scale',
kernel="linear', max_iter=-1,
probability=False,
random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False),
iid="'deprecated', n_jobs=2,
param_grid=[{'model__C': [1.0, 0.1, 0.01],
'model__gamma': ['scale', 'auto'l]}],
pre_dispatch="'2*n_jobs', refit=True, return_train_score=False,
scor ing=None, verbose=True)

gs.best_estimator_

Pipel ine(memory=None,
steps=[('scaler',
StandardScaler (copy=True, with_mean=True, with_std=True)),



('model ',

SVC(C=0.1, break_ties=False, cache_size=200, class_weight=None,
coef0=0.0, decision_function_shape='ovr', degree=3,
gamma='scale', kernel='linear', max_iter=-1,
probability=False, random_state=None, shrinking=True,
tol=0.001, verbose=False))],

verbose=False)



