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In [1]:

%load_ext watermark
%watermark —a 'Sebastian Raschka’ -u —-d —-v —p numpy, pandas, matplotlib, scikit—learn

UsageError: unrecognized arguments: Raschka’

In [2]:

from IPython.display import Image
Ymatplotlib inline

In [3]:

from sklearn import datasets
import numpy as np

iris = datasets. load_iris()
X = iris.datal[:, [2, 3]]
y = iris. target

print( Class labels:’, np.unique(y))
Class labels: [0 1 2]

In [4]:

from sklearn.cross_validation import train_test_split

X_train, X_test, y_train, y_test = train_test_split(
X, vy, test_size=0.3, random_state=0)

C:¥Users¥watanabe shinichi¥Anaconda3¥|ib¥site-packages¥sklearn¥cross_validation.p
y:44: DeprecationWarning: This module was deprecated in version 0.18 in favor of t
he model_selection module into which all the refactored classes and functions are
moved. Also note that the interface of the new CV iterators are different from tha
t of this module. This module will be removed in 0. 20.

“This module will be removed in 0.20.”, DeprecationWarning)

In [5]:

from sklearn. preprocessing import StandardScaler
sc = StandardScaler ()
sc. fit(X_train)

X_train_std = sc. transform(X_train)
X_test_std = sc. transform(X_test)
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In [6]:

from sklearn. | inear_model import Perceptron

ppn = Perceptron(n_iter=40, eta0=0.1, random_state=0)
ppn. fit(X_train_std, y_train)

Out[6]:

Perceptron (alpha=0.0001, class_weight=None, eta0=0.1, fit_intercept=True
n_iter=40, n_jobs=1, penalty=None, random_state=0, shuffle=True
verbose=0, warm_start=False)

In [7]:

y_test. shape

Out[7]:

(45,)

In [8]:

y_pred = ppn.predict (X_test_std)
print(Misclassified samples: %d" % (y_test != y_pred).sum())

Misclassified samples: 4

In [9]:

from sklearn.metrics import accuracy_score

print (' Accuracy: %.2f" % accuracy_score(y_test, y_pred))

Accuracy: 0. 91
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In [10]:

from matplotlib. colors import ListedColormap
import matplotlib.pyplot as plt
import warnings

def versiontuple(v):
return tuple(map(int, (v.split(”.”))))

def plot_decision_regions(X, y, classifier, test_idx=None, resolution=0.02):

# setup marker generator and color map

markers = ('s’, 'x’, ‘o', "7, V)

colors = ('red’, "blue’, 'lightgreen', 'gray , 'cyan’)
cmap = ListedColormap (colors[:len(np.unique(y))])

# plot the decision surface

x1_min, x1_max = X[:, 0]l.min() — 1, X[:, 0]l.max() + 1

x2_min, x2_max = X[:, 1]1.min() = 1, X[:, 1]l.max() + 1

xx1, xx2 = np.meshgrid(np. arange (x1_min, x1_max, resolution),
np. arange (x2_min, x2_max, resolution))

classifier.predict (np. array ([xx1.ravel (), xx2.ravel 01).T)

Z. reshape (xx1. shape)

plt. contourf (xx1, xx2, Z, alpha=0.4, cmap=cmap)

plt. xlim(xx1.min(), xx1.max())

plt.ylim(xx2.min(), xx2.max())

Z
Z

for idx, ¢l in enumerate (np.unique(y)):
plt. scatter (x=X[y == cl, 0], y=X[y == cl, 11,
alpha=0.8, c=cmap (idx),
marker=markers[idx], label=cl)

# highlight test samples
if test_idx:
# plot all samples
if not versiontuple(np. _version_) >= versiontuple("1.9.0"):
X_test, y_test = X[list(test_idx), :], y[list(test_idx)]
warnings. warn (' Please update to NumPy 1.9.0 or newer’)
else:
X_test, y_test = X[test_idx, :], y[test_idx]

plt. scatter (X_test[:, 0]
X_test[:, 1],
c="",
alpha=1. 0,
| inewidths=1,

marker="o’,
s=55, label="test set’)
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In [11]:

X_combined_std = np. vstack ((X_train_std, X_test_std))
y_combined = np. hstack ((y_train, y_test))

plot_decision_regions X=X_combined_std, y=y_combined,
classifier=ppn, test_idx=range (105, 150))

plt. xlabel (' petal length [standardized]’)

plt.ylabel (' petal width [standardized]’)

plt. legend (loc="upper left’)

plt. tight_layout ()
¥ plt. savefig(’. /figures/iris_perceptron_scikit. png’, doi=300)
plt. show()

petal width [standardized]

petal length [standardized]
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In [12]:

import matplotlib.pyplot as plt
import numpy as np

def sigmoid(z):
return 1.0 / (1.0 + np.exp(-2))

z = np.arange(-7, 7, 0.1)
phi_z = sigmoid(z)

plt.plot(z, phi_z)
plt.axvline(0.0, color="k’)
plt.ylim(-0.1, 1.1)
plt.xlabel (' z")
plt.ylabel ( $¥phi (2)$')

# y axis ticks and gridline
plt.yticks([0.0, 0.5, 1.0])
ax = plt.gca()

ax.yaxis. grid(True)

plt. tight_layout ()

¥ plt savefig('. /figures/sigmoid. png’, doi=300)

plt. show()
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In [13]:

Image (filename=""./03_03. png’, width=500)
Out[13]:
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In [14]:

def cost_1(z):
return - np. log(sigmoid(z))

def cost_0(z):
return - np. log(1 - sigmoid(z))

z = np.arange(-10, 10, 0.1)
phi_z = sigmoid(z)

¢l = [cost_1(x) for x in z]
plt.plot(phi_z, c1, label="JdWw) if y=1")

c0 = [cost_0(x) for x in z]
plt.plot(phi_z, ¢0, linestyle="——", label="d(w) if y=0")

plt.ylim(0.0, 5.1)

plt.xlim([0, 11)

plt. xlabel (" $¥phi$(z)")

plt.ylabel CJw)")

plt. legend (loc="best’)

plt. tight_layout ()

4 plt savefig('. /figures/log cost. png’, doi=300)

plt. show()
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In [15]:

from sklearn. |l inear_model import LogisticRegression

Ir = LogisticRegression(C=1000.0, random_state=0)
Ir.fit(X_train_std, y_train)

plot_decision_regions (X_combined_std, y_combined,
classifier=lr, test_idx=range (105, 150))

plt. xlabel (" petal length [standardized]’)

plt.ylabel (' petal width [standardized]’)

plt. legend (loc="upper left’)

plt. tight_layout()

# plt. savefig(. /figures/logistic_regression. png’, dpi=300)

plt. show()

petal width [standardized]

petal length [standardized]

In [16]:
Ir.predict_proba(X_test_std[0, :1)

C:¥Users¥watanabe shinichi¥Anaconda3¥!|ib¥site-packages¥sklearn¥utils¥validation.p

y:395: DeprecationWarning: Passing 1d arrays as data is deprecated in 0.17 and wil

| raise ValueError in 0.19. Reshape your data either using X.reshape(-1, 1) if you

r data has a single feature or X.reshape(1, -1) if it contains a single sample.
DeprecationWarning)

Out[16]:
array ([[ 2.05743774e-11,  6.31620264e-02,  9.36837974e-01]1)
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In [17]:
Image (filename=""./03_06. png', width=700)
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In [18]:
weights, params = [1, []

for ¢ in np.arange(0, 5):

Ir = LogisticRegression (C=10%*c,

[r. fit(X_train_std, y_train)
weights. append (lr.coef_[1])
params. append (10%*c)

weights = np. array (weights)

plt.
plt.

plt.
plt.
plt.
plt.
plt.
plt.

weight coefficient

plot (params, weights[:, 0]
|abel="petal length’)

plot (params, weights[:, 1],
|abel="petal width')

ylabel ( weight coefficient’)

xlabel (' C")

legend (loc="upper left’)

xscale( log’)

savefig(' . /regression_path. png’

show ()

random_state=0)

[inestyle="—",

dpi=300)
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In [19]:

Image (filename=""./03_07.png', width=700)
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In [20]:

Image (filename=""./03_08. png', width=600)
Out[20]:
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In [21]:

from sklearn. svm import SVC

svm = SVC (kernel="linear’, C=1.0, random_state=0)
svm. fit(X_train_std, y_train)

plot_decision_regions (X_combined_std, y_combined,
classifier=svm, test_idx=range (105, 150))
plt. xlabel (' petal length [standardized]’)
plt.ylabel (' petal width [standardized]’)
plt. legend (loc="upper left’)
plt. tight_layout ()
# plt. savefig (. /figures/support_vector_machine_[linear. png’, dpi=300)
plt. show()

petal width [standardized]

-2 -1 0 1 2
petal length [standardized]
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In [22]:

import matplotlib.pyplot as plt
import numpy as np

np. random. seed (0)

X_xor = np. random. randn (200, 2)

y_xor = np. logical_xor X_xor[:, 0] > 0,
X_xor[:, 11 > 0)

y_xor = np.where(y_xor, 1, -1)

plt. scatter (X_xor[y_xor == 1, 0],
X_xor [y_xor == 1, 11,
c="b", marker="x",
label="1")

plt. scatter (X_xor[y_xor == -1, 0],
X_xor[y_xor == -1, 1],

C:Y ri ,
marker="s",
[abel="-1")

plt.xlim([-3, 3])

plt.ylim([-3, 3])

plt. legend (loc="best’)

plt. tight_layout ()

# plt savefig(’. /figures/xor. png’, doi=300)

plt. show()
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In [23]:
Image (filename="./03_11.png’, width=700)
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In [24]:

svm = SVC(kernel="rbf', random_state=0, gamma=0.10, C=10.0)
svm. fit (X_xor, y_xor)
plot_decision_regions (X_xor, y_xor,

classifier=svm)

plt. legend (loc="upper left’)

plt. tight_layout ()

# plt. savefig (. /figures/support_vector_machine_rbf xor. png’, dpi=300)
plt. show()
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In [25]:

from sklearn. svm import SVC

svm = SVC(kernel="rbf’, random_state=0, gamma=0.2, C=1.0)
svm. fit(X_train_std, y_train)

plot_decision_regions (X_combined_std, y_combined,
classifier=svm, test_idx=range (105, 150))
plt. xlabel (" petal length [standardized]’)
plt.ylabel (' petal width [standardized]’)
plt. legend (loc="upper left’)
plt. tight_layout ()
% plt. savefig (. /figures/support_vector _machine_rbf iris_1.png’, dpi=300)
plt. show()

petal width [standardized]

petal length [standardized]
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In [26]:

svm = SVG(kernel="rbf’, random_state=0, gamma=100.0, C=1.0)
svm. fit(X_train_std, y_train)

plot_decision_regions (X_combined_std, y_combined,
classifier=svm, test_idx=range (105, 150))
plt. xlabel (" petal length [standardized]’)
plt.ylabel (' petal width [standardized]’)
plt. legend (loc="upper left’)
plt. tight_layout ()
4 plt. savefig(’ . /figures/support_vector _machine_rbf iris 2 png’, dpi=300)
plt. show ()
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In [27]:
Image (filename="./03_15. png', width=500)

Out[27]:
[ Work to do? J
Yes No
Stay in ( Outlook? ]
Sunny Rainy
Over-
cast
Go to beach Go running [ Friends busy? ]
Yef/////’\\\\\\li?
Stay in Go to movies

file:///C:/Users/watanabe%20shinichi/Downloads/PML_chapter3.html 15/16



2017/11/27 PML_chapter3

In [28]:

import matplotlib.pyplot as plt
import numpy as np

def gini (p):
returnp* (1 -p) + 0 -p) *x (1 -0 -p))

def entropy (p):
return - p *x np. log2(p) - (1 = p) * np. log2((1 - p))

def error (p):
return 1 - np.max([p, 1 - pl)

X = np.arange (0.0, 1.0, 0.01)

ent = [entropy(p) if p !=0 else None for p in x]
sc_ent = [e *x 0.5 if e else None for e in ent]
err = [error (i) for i in x]

fig = plt. figure()
ax = plt. subplot(111)
for i, lab, Is, ¢, in zip([ent, sc_ent, gini(x), err]
["Entropy’, '"Entropy (scaled)’
"Gini Impurity’, 'Misclassification Error’'],

[7_7’ Y_YY 7__ , Y_- ]Y
['black’, 'lightgray', 'red’, 'green’, 'cyan']):
line = ax.plot(x, i, label=lab, linestyle=Is, |w=2, color=c)

ax. legend (loc="upper center’, bbox_to_anchor=(0.5, 1.15),
ncol=3, fancybox=True, shadow=False)

ax. axhline(y=0.5, linewidth=1, color="k', linestyle="--")
ax.axhline(y=1.0, linewidth=1, color="k', linestyle="—")
plt.ylim([0, 1.1])

plt.xlabel (p(i=1)")

plt.ylabel (" Impurity Index’)

plt. tight_layout ()

Holt. savefig (. /figures/impurity. png’, doi=300 bbox_inches="tight’)
plt. show()
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