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l. Logit Model

Logit 2% (Logistic Regression 2'&)0| 223t 0|5
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JO| SHHHIES, SR+ E §TE Y8 2/dsE S/t M| =HokeA 52 44
otf= == QUCHFair, 1996). Of h, Bt 7FA| Y2 K|k (1 HOM B2 MY 2|7=4S AFEsk= XO|C, "31
Lt SEH0| Thefis M o724 2] MR (fitted value, )70 1 91 812 g2 7HE == Utk
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Mot 22 siMS &*%d* UCH F, THE B0 752 Y x, DH G R AR [, 20 SH|=
Bi 22 ATICE Of|7ACH, A~50] B £H9((1,0002) B/ [ 3o FES =0 Ciet 271 S4H[= fe

23 Sttt °H—|%*—1“— UL}, SHH7} =S B[/} Ofl &
L} CHE S7| TH7 | X|0f| LIEE 2ES 0|8510] Logit RES FFBICE IIIT0fA O] HiHS ATKSICE sAl2
22 PHo= 20 S| 9| Hatz HESITY,

YAOR 27 A0 XS HEM HAE 4 T T2 SRBe| e YK 1 BH 3t
B ), 25417} eeBER FTICER B4aHs HOICk. 912] ofo] G321, £50] 3 E42](1,000%) 57t

of CefHA e”250] HzIC

Y, Setdol| FEY =HE2 21X =

T

[ Logit 22| 5fi4] ]

P; P,
exp [log (1 P)] =5 _‘Pi = gho . ghPixii ... oBrXki

E: (xlﬂxZ' 'xk)O'”A-I E" (xlixZ""’xk + 1)§2| Hl Hilgl-._ l:l- |- %
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2ALH[Of Hi5) = B
S 8= =

Logit 2HS oiMot= & CHE WY 85@ SEHE X0 = (3], %7, x0) TR S FES S

ofl Chah OloF7[3k= ZIOICt. OIS S0, 50| 30,0002 AR S50l Fx28 S=0|Ct B A5

(mean income) £2 &Y 25 (median income) S 71! AT S0l FEY SES 151, 012 8
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E2 H0JE]
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lll. At

1. Zt0[*4(Python) AtE'H

o 7|2 T2 2XAE oS HMSSHA| 2351 Ut B, oMo = 042 Bil2d H SA
IH7|R[0fl M ZXIAE 3|71 AEE 4= ATt CHEXQI sklearn TH7 | X|0f|A 2 ALEH2 CHE2t 2T,

# -*- coding: utf-8 -*-

#BE J1H27| # TIOPHOIME (#7152 T4 Y
import pandas as pd # pandasS 7[X2t pd2 Al

from sklearn.datasets import load breast cancer #load_breast cancer 2=
from sklearn.linear model import LogisticRegression #ZX|AEl S| 7IH27|

#RQ ZITHREZ (oM LY CiloJE) ME 7t 27|

# yoil= f4reto| &M (benign)0|™ 1, 2Fd(malignant)0|H 022 7|2, 250 =1
# X= QEM0)| PEkS = radius, texture, perimeter 52| 3071 S22l

X, y = load breast cancer (return X y=True)

print (y[:30]) #yAZ9| X 307HE &3 (A= 56970Y)

| [000000000000000000011100000¢0O0 0]

print (X[:2]) #XMEZ0| X IS 5

[[1.799e+01 1.038e+01 1.228e+02 1.001e+03 1.184e-01 2.776e-01 3.001e-01

1.471e-01 2.419e-01 7.871e-02 1.095e+00 9.053e-01 8.589e+00 1.534e+02
6.399e-03 4.904e-02 5.373e-02 1.587e-02 3.003e-02 6.193e-03 2.538e+01
1.733e+01 1.846e+02 2.019e+03 1.622e-01 6.656e-01 7.119e-01 2.654e-01
4.601e-01 1.189%e-01]
[2.057e+01 1.777e+01 1.329e+02 1.326e+03 8.474e-02 7.864e-02 8.690e-02
7.017e-02 1.812e-01 5.667e-02 5.435e-01 7.339e-01 3.398e+00 7.408e+01
5.225e-03 1.308e-02 1.860e-02 1.340e-02 1.38%e-02 3.532e-03 2.499%e+01
2.341e+01 1.588e+02 1.956e+03 1.238e-01 1.866e-01 2.416e-01 1.860e-01
2.750e-01 8.902e-02]]

#EXIAE! 3[7) M3
logistic = LogisticRegression(max iter=10000) #ZX|AE| 5|7 BE S| HAN
logistic.fit (X, y) #X2tyHO|EZ EX|AE 3|7 AAl

print ('logistic coef:\n', logistic.coef ) #ZEH40| 2k 5|7+ &2
print ('\nlogistic intercept:\n', logistic.intercept ) #ZHZI ==

logistic coef:

[[ 0.94685226 0.18294513 -0.26494659 0.02261067 -0.1866965 -0.20411948
-0.54240207 -0.30569951 -0.27516362 -0.02961991 -0.07743169 1.27259801
0.13674665 -0.11071874 -0.02827259 0.08230945 -0.03278114 -0.0401502
-0.03189051 0.01647542 0.15817157 -0.43910338 -0.11162044 -0.01340686

-0.37764545 -0.64213555 -1.45347724 -0.62513887 -0.7271355 -0.09074315]]

logistic intercept:
[28.20058428]
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07| B2 2H0|A AFRE 4 QU= breast_cancer H|O|E1Z 7PYLICH load_breast_cancer Q19| y(&
14 BO[E{= 12402 1B 7HX|B, R4 20| 2 (benign) 0|2 1, 24 (malignant) 0| 022 7| S €T
load_breast_cancer 92| X(S2/gi<y) H|0|Ef= radius(BY BFH) 2 E fractal_dimensionZ7tX| 30742 &
oF Bt X|EE PAE|] QICt load_breast_cancer= & 5697) MEZ2 TAE|0] QI F, v B2 5601
Of A B0, X == 569x302] A2 ALt

EXAE ZHS oL MY
coef 81t interceot. &

of el A7t 2EEIEL

(“[10.94685226 018294513 - “O 2 E2{E| 2]

07| 2EE ZXILE o124 AS, THAl 20iA AH CiS1f 2T

1

log <1Py_p=1) = 28.20 + 0.95radius + 0.18texture + -+ — 0.09fractal_dimension
———

1

py:l = 1 + ¢—(28.20+0.95radius+0.18texture+-—0.09fractal_dimension)

24 SRy 2517} F0IX|, 910| BAI0] OJaH KLl P (y=)2 HE ZIp Ao =i
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HEX|AE] 37 0I5
#XE input2.2 5104,
print (logistic.predict (X))

H2
==

K0 or 1) 0}|=%. input0] 5697H0|2 2 S = 56912

[0000000000000100000111000000¢00O0
011111000010111110010011110100
01101001110010101111110011100°1

= = o

= = o

o

o P o

= O o

e o

# X2 inputS2 501 y(0 or 1)0| LIR= E128 HOIE, 569x2 A2 &2
# 3 20| y=02 818, S7) 2ol y=12 45
print (logistic.predict proba (X))

[[1.00000000e+00 2.90579136e-14]
[9.99995952e-01 4.04755483e-06]
[9.9999945%e-01 5.41173739%e-07]
[9.97857361e-01 2.14263869e-03]
[1.00000000e+00 7.40667405e-11]
[1.17403478e-04 9.99882597e-01]]

#XE input22 5101 y(0 or 1)0] LIR= #E2| log Z4S HO|F. 569x2 YE= £
# 3 20| y=02 &5, =M E0| y=1& &E2| log £+

print (logistic.predict log proba (X))

[[-2.90878432e-14
[-4.04756302e-06
[-5.41173885e-07

=3
=1
=1

11694855e+01]
.24173976e+01]
.44295255e+01]

[-2.14493742e-03
[-7.40667527e-11
[-9.04989402e+00

=6
=20
=1,

14571718e+00]
33260545e+01]
17410370e-041]]

#87 M X|HE(accuracy)E E8.

#X dataZ O 55t 1 Z21HE &N yot HlwaiM, LX| FE (T, accuracy)E AlLtet
#score HMEE 27 RAMM= HeHz (accuracy) X EE, 8 FHMIME 2HASE Histet
print (logistic.score (X, y))

[ 0.9578207381370826

#M=Z2 H|O[E1E 71X 1 05517

logistic.predict (X test) #2299 H|0|E| X_testE ZH|
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predict= inputo] T2, £ 2L 3754 ZTUS BHEISHE BIMECE, 017 A X inputS 510f 0
£219 25 ZUE M),

= 24
predict proba= 0|S2MH0MQ 2t 2RE SEZ HojF= HAEL) 67| M=y7t00] 2 &g, 10| 2 &
£ U8 M2 HOZL} Input H|O|E{7} §iXj 569710|22, 00| E &tE1} 10| 2 &2 2712 g8 74

510§ & 569x2 AIO|=0| 4-X|E HIBISICY,

O

= 1 -
10] & && PR, W2 2XAE 270N = 24 pyat = gy Ol 4 RIS 20IM L2
2{0ICt.

prediict log_proba=Zt 2RE 859 loggte HIBteH= HIMELE &, 2XAE! 3|7/ A0IM log(py-1 )2t
log(py=o)Z HIBHBICIT 2 4= QICt 07| ME y7f O| 2 &E log g, 10| & &E log o2 =AUE E¢
Lt J2|1, Input H|O|E{ 7+ $4XH 5697H0| 2 2 EHZHE 569x2 AtO|=2| £=X|C},

OiH| A, prediict log proba BY2tgfe] XM 20| log(py=o) = log(1 — py=, )0l EM 0| log(py-1)
Cf. M2t S3 Lol X LS i 710|, EX|AE] 3|7 4] Aol MEd 3|7 H=2A[0] SHESHTT.

p
E’W of_ x{WO# log(py 1) lOg(l _ py:l) lOg ( yPl ) = ,BO + ﬁ1x1 + o kak

y=1

SN

[

Fair, Ray C. 1996. "Econometrics and Presidential Elections.” Journal of Economic Perspectives, 10 (3):
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