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In [2]:

import mglearn



In [3]:

mglearn.plots.plot_pca_illustration()
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In [4]:

## st=2 Z2E &3

from matplotlib import font_manager, rc
import matplotlib.pyplot as plt

import platform

import matplotlib

path = "C:/Windows/Fonts/malgun.ttf"
if platform.system() == "Windows":
font_name = font_manager .FontProperties(fname=path).get_name()
rc('font', family=font_name)
elif platform.system()=="Darwin":
rc('font', family="AppleGothic')
else:
print("Unknown System")

matplotlib.rcParams['axes.unicode_minus'] = False

PCAS HE95I0] R HIOIE A A[Z}5}517

In [5]:

import matplotlib.pyplot as plt
from sklearn.datasets import load_breast_cancer
import numpy as np

cancer = load_breast_cancer ()

# 2td =2 (malignant) : 1
# 24 =2 (benign) : 0
cancer .target_names, cancer.target[0:15]

A0

ut[7]:

(array(['malignant', 'benign'], dtype='<U9'),
array([0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O, 0, 0, 0, 01))
In [8]:

malignant = cancer.data[cancer.target == 1]
benign = cancer .datalcancer.target == 0]



In [9]:

fig, axes = plt.subplots(15, 2, figsize=(10, 30))
ax = axes.ravel()

for i in range(30):
_, bins = np.histogram(cancer .datal:, i], bins=50)
ax[i].hist(malignant[:, i], bins=bins, color=mglearn.cm3(0), alpha=.5)
ax[i].hist(benign[:, i], bins=bins, color=mglearn.cm3(2), alpha=.5)
ax[i].set_title(cancer.feature_names[i])
ax[i].set_yticks(())

ax[0].set_xlabel ("E4 =J|")
ax[0].set_ylabel ("BI&=")

ax[0].legend(["2A (malignant)", "&A (benign)"],
fig.tight_layout()

loc="best")

mean radius mean texture
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In [10]:

from sklearn.preprocessing import StandardScaler
from sklearn.decomposition import PCA

scaler = StandardScaler ()
scaler.fit(cancer.data)
X_scaled = scaler.transform(cancer.data)
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In [11]:

# OIOIEH2 M8 & M =H422 RX
# CtSt 20l n_components OHJHEH == 212 F=HZ0 AIE
pca = PCA(n_components=2)

>_

# S22 HOIE2 PCA 22 M4
pca.fit(X_scaled)

# =0{&l PCA 0|25t & JHel =HE2 JtH L.

X_pca = pca.transform(X_scaled)

print("&e OOl SEH: {}".format(str(X_scaled.shape)))
print("SAE OOl EEl: {}". format(str(X_pca.shape)))
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In [12]:

# 2ANAE MZ=Z 2201 IS F M2
plt.figure(figsize=(8, 8))

mglearn.discrete_scatter(X_pcal:, 0], X_pcal:

plt.legend(["2A", "2&A"], loc="best")
plt.gca().set_aspect("equal")
plt.xlabel (" B =AHE2")
plt.ylabel ("S B =H=2")

Out[12]:

Text(0, 0.5, 'S &M =4
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In [13]:

print("PCA ==
print("PCA =

SEf ", pca.components_.shape)

", pca.components_) # SIHSl =MA=20| g Z&- 3|H H==

0X 0X
AL AL

=82 g8 (2, 30)
PCA =4& : [[ 0.21890244 0.10372458 0.22753729 0.22099499 0.14258969 0.239285

0.25840048 0.26085376 0.13816696 0.06436335 0.20597878 0.01742803
0.21132592 0.20286964 0.01453145 0.17039345 0.15358979 0.1834174
0.04249842 0.10256832 0.22799663 0.10446933 0.23663968 0.22487053
0.12795256 0.21009588 0.22876753 0.25088597 0.12290456 0.13178394]
[-0.23385713 —0.05970609 -0.21518136 -0.23107671 0.18611302 0.15189161
0.06016536 -0.0347675 0.19034877 0.36657547 —0.10555215 0.08997968
—0.08945723 -0.15229263 0.20443045 0.2327159 0.19720728 0.13032156
0.183848 0.28009203 -0.21986638 -0.0454673 —-0.19987843 -0.21935186
0.17230435 0.14359317 0.09796411 -0.00825724 0.14188335 0.27533947]]

In [14]:

plt.matshow(pca.components_, cmap="'viridis')

plt.yticks([0, 1], ["& BW F=42", " M =42"])

plt.colorbar()

plt.xticks(range(len(cancer.feature_names)),
cancer . feature_names, rotation=60, ha='left")

plt.xlabel ("S4")

plt.ylabel ("F=42")

Out[14]:

Text(0, 0.5, '=4&")
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In [15]:

pca = PCA(n_components=5)
pca.fit(X_scaled)
x_pca = pca.transform(X_scaled)



In [16]:

plt.matshow(pca.components_, cmap='viridis"')

"ChA B =4 2"])
plt.colorbar()
plt.xticks(range(len(cancer.feature_names)),
cancer . feature_names,
rotation=50,
ha="left")

plt.xlabel ("E4")

plt.ylabel ("F=&2")

Out[16]:

Text(0, 0.5, '=&2")
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In [17]:

from sklearn.decomposition import PCA
import seaborn as sns
%matplotlib inline

In [18]:

iris = sns.load_dataset("iris")

X_iris = iris.drop("species", axis=1)
y_iris = iris['species']

print(X_iris.shape, y_iris.shape)

(150, 4) (150,)

plt.yticks([0, 1, 2, 3, 4], ["® &M =H=2", "& H

THBTR =R, Ul B

F




In [19]:
X_iris.head()

Out[19]:

sepal_length sepal_width petal_length petal_width

0 5.1 3.5 1.4 0.2
1 4.9 3.0 1.4 0.2
2 4.7 3.2 1.3 0.2
3 4.6 3.1 1.5 0.2
4 5.0 3.6 1.4 0.2
In [20]:
model = PCA()

X_pca_dat = model.fit(X_iris).transform(X_iris)
print(X_pca_dat.shape, type(X_pca_dat) )

(150, 4) <class 'numpy.ndarray'>

In [21]:
X_pca_dat[0:4]
Out[21]:

array([[-2.68412563e+00, 3.19397247e-01, -2.79148276e-02,
-2.26243707e-03],
[-2.71414169e+00, -1.77001225e-01, -2.10464272¢-01,
-9.90265503e-02],
[-2.88899057e+00, —1.44949426e-01, 1.79002563e-02,
-1.99683897e-02],
[-2.74534286e+00, -3.18298979e-01, 3.15593736e-02,

7.55758166e-02] 1)

AL

g +UF FE0| U= XA =t

dim

« n_componentsE X|HSIX| AUS B2,

In [22]:

import seaborn as sns



In [23]:

sns.pairplot(iris)

Out[23]:

<seaborn.axisgrid.PairGrid at Ox1e5b984af70>
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In [24]:

import pandas as pd

FEES HO|E U2 HEt 2



In [25]:

df = pd.DataFrame(X_pca_dat[0:,0:])
sns.pairplot(df)

Qut[25]:
<seaborn.axisgrid.PairGrid at Ox1ebbc50c430>
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In [26]:

mode! = PCA(n_components=2)

X_pca2 = model.fit(X_iris).transform(X_iris)
print(X_pca2.shape, type(X_pca_dat) )
print(X_pca?)

150, 2) <class 'numpy.ndarray'>
[-2.68412563 0.31939725]
[-2.71414169 —0.17700123]
[-2.88899057 —0.14494943]
[-2.74534286 -0.31829898]
[-2.72871654 0.32675451]
[-2.28085963 0.74133045]
[-2.82053775 -0.08946138]
[-2.62614497 0.16338496]
[-2.88638273 -0.57831175]
[-2.6727558 —-0.11377425]
[-2.50694709 0.6450689 ]
[-2.61275523 0.01472994]
[-2.78610927 -0.235112 |
[-3.22380374 -0.51139459]
[-2.64475039 1.17876464]
[-2.38603903 1.33806233]
[-2.62352788 0.81067951]
[-2.64829671 0



In [27]:

# df = pd.DataFrame(X_pca2[0:,0:])
df = pd.DataFrame(X_pca?2)
sns.pairplot(df)

df .head(10)

out[27]:

0 1

0 -2.684126 0.319397
1 -2.714142 -0.177001
-2.888991 -0.144949
-2.745343 -0.318299
-2.728717  0.326755
-2.280860 0.741330
-2.820538 -0.089461
-2.626145 0.163385
-2.886383 -0.578312

© 0 N o O A~ W DN

-2.672756 -0.113774




In [28]:
df.iloc[:,0].head()

Out [28]:

0 -2.684126

1 -2.714142

2 —2.888991

3 -2.745343

4  -2.728717

Name: O, dtype: float64

In [29]:
iris['PCA1"] = df.iloc[:,0] # feature M4
iris['PCA2'] = df.iloc[:,1] # feature M4
iris.head()
Out[29]:

sepal_length sepal_width petal_length petal_width species PCA1 PCA2
0 5.1 3.5 14 0.2 setosa -2.684126 0.319397
1 4.9 3.0 14 0.2 setosa -2.714142 -0.177001
2 47 3.2 1.3 0.2 setosa -2.888991 -0.144949
3 4.6 3.1 1.5 0.2 setosa -2.745343 -0.318299
4 5.0 3.6 14 0.2 setosa -2.728717 0.326755



In [30]:

sns. Implot('PCA1", 'PCA2', data=iris, fit_reg=True)

C:#WUsersttotofr iendfanaconda3t! ibitsi te—packagesttseabornf_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be ‘data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(

Out [30]:

<seaborn.axisgrid.FacetGrid at Ox1e5be8d5280>
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In [31]:

iris.corr()
Qut[31]:
sepal_length sepal_width petal_length petal_width PCA1 PCA2
sepal_length 1000000  -0.117570 0871754 0817941 8.9740186-01 3.906044e-01
sepal_width ~ -0.117570 1000000 0428440 0366126  O8748%¢ g 5555876 01
petal_length 0871754  -0.428440 1000000  0.962865 9.978739e-01  ~+0o0000¢
petal_width 0817941  -0.366126 0962865  1.000000 9.665475e-01 ~ ~+O70100¢
PCA1 0.897402  -0.398748 0097874  0.966548 1.0000006+00 9.257390e-16
PCA2 0390604 0825229  -0.048381  -0.048782 9.257390e-16 1.000000e+00
2l0lsf HH PCA11} PCA2=

SEEAIE el &



In [44]:

fig, ax = plt.subplots(nrows=2, ncols=2, figsize=(12,12))

sns.regplot("sepal_length", "sepal_width", data=iris, ax=ax[0][0])
ax[0][0].set_title("sepal_length and sepal_width")

sns.regplot("sepal_length", "petal_length", data=iris, ax=ax[0][1])
ax[0][1].set_title("sepal_length and petal_length")

sns.regplot("sepal_length", "petal_width", data=iris, ax=ax[1][0])
ax[1][0].set_title("sepal_length and petal_width")

sns.regplot("sepal_width", "petal_length", data=iris, ax=ax[1][1])
ax[1][1].set_title("sepal_width and petal_length")

C:WUsersttotofr iendfanaconda3tt| ibitsi te—packagesttseaborntf_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be ‘data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(
C:WUsersttotofriendanacondad| ibisite—packagestseabornit_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be "data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(
C:WUsersttotofriendifanacondadi| ibisite—packagestseabornit_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be ‘data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(
C:#WUsersttotofr iendfanaconda3t| ibitsi te—packagesttseabornf_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be ‘data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(

Out [44]:
Text(0.5, 1.0, 'sepal_width and petal_length')
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In [41]:
sns. Implot ('PCA1", 'PCA2', hue="species", data=iris, fit_reg=False)

C:#WUsersttotofr iendfanaconda3t! ibitsi te—packagesttseabornf_decorators.py:36: FutureWar
ning: Pass the following variables as keyword args: x, y. From version 0.12, the onl
y valid positional argument will be ‘data’, and passing other arguments without an e
xplicit keyword will result in an error or misinterpretation.

warnings.warn(

Out [41]:

<seaborn.axisgrid.FacetGrid at Ox21685acc1c0>
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REF

« Introduction to Machine Learning with Python &%
« scikit learn PCA : https://scikit-learn.org/stable/modules/generated/sklearn.decomposition.PCA.html
(https://scikit-learn.org/stable/modules/generated/sklearn.decomposition.PCA.html)



https://scikit-learn.org/stable/modules/generated/sklearn.decomposition.PCA.html




