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import matplotlib

from matplotlib import font manager, rc
import platform

import warnings

import numpy as np
warnings.filterwarnings(action='ignore')

### SI=
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
Cl|lO|E{ ZH]
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from sklearn.metrics import accuracy_score

from sklearn.datasets import load digits

from sklearn.model selection import train test split
from sklearn.linear model import LogisticRegression
from sklearn.metrics import confusion matrix



digits = load_digits()

>
|

= digits.data
= digits.target

=
|

X train, X test, y train, y test = train test_split(X, y,
random_state=0)

unique, counts = np.unique(y_test, return counts=True)

print( np.asarray((unique, counts)).T )

[ 371
431
44
451
38]
48]
521
48]
48]
477]
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e Parameter - solver

= 'newton-cg', 'lbfgs’, 'liblinear’, 'sag’, 'saga' , default="lbfgs’
s liblinear : {2 HO|E{4lIe] 22 £2 MEY
= 'sag, 'saga': 2 CIO|E{Ale| B2 O HHE.

e Parameter - multi_class

= 'auto’, 'ovr', 'multinomial’, default = 'auto’

= ‘ovr': Zt 20|20l Ol 2|7t Mg, CHete| 22 TX| &8 2= Z2X Cfe £40] &2}

= 'auto’: solver='liblinear' = 'ovr' ME=E] OZX|ZOM multinomialS MEH
n 0.22B{TOf|AM 7|=2Z+0| 0.2201|M 'ovr'0ilA 'auto' 2 1A

lr = LogisticRegression(solver='liblinear',
multi class='ovr').fit(X train, y train)
pred = lr.predict(X_test)

print("&E=E : {:.3f}".format(accuracy score(y test, pred)))
print ("2x &Z :\n", confusion matrix(y test, pred))

[(37 0 0 0 0 0 0 0 0 0]
[ 039 0 0 0 0 2 0 2 0]
[0 041 3 0 0 0 0 0 0]
[0 0 143 0 0 0 0 0 1]
[0 0 0 038 0 0 0 0 0]
[0 1 0 0 047 0 0 0 0]
[0 0 0 0 0 052 0 0 0]
[0 1 0 1 1 0 045 0 0]
[0 3 1 0 0 0 0 043 1]
[0 0 0 1 0 1 0 0 1 447]
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import mglearn
import matplotlib.pyplot as plt

scores_image = mglearn.tools.heatmap(
confusion matrix(y test, pred),
xlabel="0|Z Z[0|2', ylabel='ZIH® ZO|Z',
xticklabels=digits.target names,
yticklabels=digits.target names, cmap=plt.cm.gray r,

plt.title ("X} HE")
plt.gca().invert yaxis()
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e classification_report&+E AFESt UL, S E, f1-score™ 4 &0l
from sklearn.metrics import classification_report

print(classification report(y_test, pred))

precision recall fl-score support
0 1.00 1.00 1.00 37
1 0.89 0.91 0.90 43
2 0.95 0.93 0.94 44
3 0.90 0.96 0.92 45
4 0.97 1.00 0.99 38
5 0.98 0.98 0.98 48
6 0.96 1.00 0.98 52
7 1.00 0.94 0.97 48
8 0.93 0.90 0.91 48
9 0.96 0.94 0.95 47

fmt:



accuracy 0.95 450
macro avg 0.95 0.95 0.95 450
weighted avg 0.95 0.95 0.95 450

## =&

from IPython.display import display, Image

#display (Image(filename="img/model validation0l.png'))
mglearn.plots.plot binary confusion matrix()
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o] B2 1,3,82 EFst=0l {2122 7311 QUL (F1-score: 0.90, 0.92, 0.91)
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from sklearn.metrics import fl score



print("micro Hd

print("macro Hd

micro E# f1¥%
macro Hd f1¥%

o ZI MEg £Z0| 2B "micro" 8 f1-scored+E HE
A

: {:.3f}".format(f1l_score(y_test,

pred, average='micro')))
: {:.3f}".format(f1_score(y_test,

pred, average='macro')))

=

2{5HCHH "macro” "Wt f1-score™4 HE
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