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Crosstab

6,240
62.1%
6,766
10.7%
7,054
65.5%
5,952
67.2%
862
54.9%
3,788
81.2%
1,077
80.6%
304
18.8%
6,975
66.8%
9,255
10.2%
963
15.2%
1,089
62.4%
1,699
49.7%
6,634
15.3%
6,172
58.5%

3,813
31.9%
2,807
29.3%
3,115
34.5%
2,905
32.8%
108
45.1%
878
18.8%
260
19.4%
1313
81.2%
3,461
33.2%
3,930
29.8%
3
24.8%
655
31.6%
1,718
50.3%
2,241
24.7%
4,379
41.5%

9

10,053
100.0%
9,573
100.0%
10,769
100.0%
8,857
100.0%
1,570
100.0%
4,666
100.0%
1,337
100.0%
1,617
100.0%
10,436
100.0%
13,185
100.0%
1,280
100.0%
1,744
100.0%
3417
100.0%
9,075
100.0%
10,551
100.0%
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Crosstab

)

)

1,052
10.1%
1,406
114%
1934
13.7%
6,524
13.7%
994
63.3%
4,113
88.1%
1171
87.6%
353
21.8%
1,821
15.0%
10,228
11.6%
1,050
82.0%
1,241
11.2%
1,939
56.7%
1,602
83.8%
6,856
65.0%

1,226
12.2%
907
9.5%
1,172
10.9%
%1
10.9%
250
15.9%
260
5.6%
83
6.2%
522
32.3%
1,018
9.8%
1,267
9.6%
9
1.4%
186
10.7%
585
17.1%
647
1.1%
1,486
14.1%

(NPL)
1,775
17.1%
1,260
13.2%
1,663
154%
1372
15.5%
326
20.8%
293
6.3%
83
6.2%
74
159%
1,501
15.2%
1,690
12.8%
13
105%
317
18.2%
893
26.1%
826
9.1%
2,200
209%

92

10,053
100.0%
9,573
100.0%
10,769
100.0%
8,857
100.0%
1,570
100.0%
4,666
100.0%
1,337
100.0%
1,617
100.0%
10,436
100.0%
13,185
100.0%
1,280
100.0%
1,744
100.0%
3417
100.0%
9,075
100.0%
10,551
100.0%
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1 8,000-16,913
, 2 16,917-20,515 , 3 20,520-29,380
4 29,381-1,000,000
Logistic Regression

73
73
1 2 3 4

GENDER 0.362 0.338* 0.491% 0.176
STATUS 0,063 0.096 0.113 0.130
CAREER(1) 0.564 0.550¢ 0.763* 0,642+
CAREER(Q) 0.122 0302 0.073 0277
CAREER() 0,087 0,283 0,448 0273
CAREER(4) 1.370¢ 1410¢ 1418 1,506+
HOME(L) 0,007 0.101 0,292 0133
HOME(2) 0.054 0.132 0,053 0371
HOME(3) 0.070 0.439" 0,015 0133
LOCATED 0442 0327 0513 0.220¢
AGE 0.022* 0,008 0017 0027
INCOME 4,766 1191 0.958 0628
NOCHILD 0,004 0.071 0,026 0133
NOCARD 0.3%" 0.320¢ 0317+ 0.186"
LINEINC 0,266 0452 0584 0,868
PAYMENT 1178t 127 0,032 0,035
DEBT 0,004 0,003 0.019* 0.017*

MINPAY 2.168* 0.884* 0.209 0.034*



%

73( }
1 2 , 4
MPINC -20.434* -4.592 5461 7.026*
PMTINC 9.860 16.675* -1.844 -4,656*
CONSTANT 12.620 -4.361 2.286 2.936
' Logistic Regression
* 95
1.3 1
000-16,913
(GENDER), (CAREER()),
(CAREER), (LOCATED),  (AGE), (INCOME),
(NOCARD), (LINEINC), (PAYMENT),
(MINPAY), (PAYRATIO),
(MPINC)
9
2 16,917-20,515
(GENDER), (CAREERO)), (CAREER(2)),
(CAREER(4)), (CAREER),
(HOME(3)), (LOCATED), (NOCARD), (LINEINC),
(PAYMENT), (MINPAY),
(PAYRATIO), (PMTINC)

95



4 1 HOME(1)
2 HOME(2)
3 HOME(3)
4 HOME
3 20,520-29,380
(GENDER) (CAREER), (LOCATED), ~ (AGE),
(NOCARD) (LINEINC), ( DEBT),
(PAYRATIO)
%
s
95
4
29,381-1,000,000
(CAREER),  (LOCATED),  (AGE)  (INCOME),
(NOCHILD), (NOCARD) (LINEINC),
(PAYMENT), (DEBT), (MINPAY),

(PAYRATIO), (MPINC),



95

(PMTINC)

4
(Number of child)

95

97
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9

b

Ordered-Logit Model 2

1-179
180 (NPL)

Ordered-Response  Model

P =F{P)

P.11=F{P'x+ax)-F {P)

Pme=F{pxt+«a+a2)- F{Px+a,) (4.8)
(48)

pm=F{P)

pm+Pm-i=F{P'x+al)

Pm+ Pm\ + Pm2 - F{P'x+a{+a2)

Pm+Pmi+ - +p2=F{P'x+ax+a2+..+amz2)
Px=\-F{P'x +ax+a2+..+am?) (4.9

axaz..am2>0 Maximum Likelihood
Newton-Raphson

15 Maddala, G. . Limited-dependent and qualitative variables in econometrics. 4thed. (Press
Syndicate of the University of Cambridge, 1987), p. 46-49.



100

a. «1=-00, aM=+00
a, <al Likelihood
(Response Model) (4.10)
Yizpxi+Ui (/=12 (4.10)
Y X
m Y j
MI<Y <X (j=12.., )
Y Normalization  Var () = 1
- IN(0,1)
=0 ) /!
=1 y) 2 1-179
=2 Y, 3 180
Y J
Prob(Z, =1)=0(as - P'x,)- <El«,_, - P'X) (4.11)
0 The Likelihood Function
L=n n [B(“/-A,)-B«,-cA,)]* (412)
(4.12) Log-Likelihood Function

r =logL=x £ z jlog[o(a, -p'xy) - f&ia”-p'x 1] (4.13)



101
y,J=aj- Pxi
i = <pfaj -p'x1)

cki>(X)IOx <P(x)  d<P>(x)ldx = -x<p(x)

si1=l =k
A=()
(4.13) Differentiate LogL P ak
0
A=t fx thtizEiox 0 (4.14)
dp tré R
df .. M-S
Oak: IE_I_JJiZ< 0 -0 X, =0 (415)
Second Partial Derivatives Z*
daL A )
dpd/37'te trtt<gyg @« v ) (1A KAy
2 - Z, (® 0 ~ (“i,j-N(¥iIIiAJk ~Y'I_Bij_ 1] ik)
NS00 T e A (ALK A R G-IK)
( % A JA A A )
-(AAk ~AjA -A (A A j-AjA A
é Second Partial Derivatives P
Inverse Information Matrix Asymptotic Variances  Covariances

LR (Likelihood-Ratio
Test)
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Threshold

Location

Ordinal Regression

DQ= 1]
b= 2
AGE
INCOME
NOCHILD
NOCARD
LINEINC
PAYMENT
DEBT
MINPAY
PAYRATIO
MPINC
PMTING
GENDER=
GENDERS
[STATUS=
[STATUS?
[CAREER=
[CAREER=
[CAREER=
[CAREER"
[CAREER=
[HOME= 1]
[HOME= 2]

0]
1
0]
1
1
2]
3
4
d

Ordinal Regression

Ordinal Regression

Estimate
-2.143¢
1.350*
-0.021*
-0.467*
0.047
0.254*
-0.905*
-0.048*
0.003
0.046*
-2.690*
11.554*
-9.766*
0.273*

0@)
-0.037
0()
0.611*
-0.263*
-0.312*
1.491*
0()
-0.116
-0.242

74

std. Error
0.329
0331
0.004
0.077
0041
0.028
0.055
0.012
0.001
0.008
0.198
0.300
0.398
0.056

0.076

0.106
0.004
0133
0.096

0.083
0.142

102



T4()

103

Estimate std. Error
[HOME= 3] -0.040 0.115
[HOME= 4] 0@)
[LOCATE" (] -0.667* 0.060
[LOCATE= 1] 0@)

Model -2 Log Likelihood Chi-Square Df Sig.

Intercept Only 29,635.113

Final 9,765.963 19,869.150 2 0.000

Pseudo R-Square
Cox and Snell 0.637
Nagelkerke 0.817
McFadden 0.670
Ordinal Regression
.. This parameter is set to zero because it is redundant.
74
(GENDER),
(CAREER=1), (CAREERS),

(CAREER=3), (CAREER-=4), (CAREERS),
(LOCATED),  (AGE), (INCOME), (NOCARD),
(LINEINC), (PAYMENT), (DEBT),

(MINPAY), (PAYRATIO),

(MPINC), (PMTINC)
Logistic

Regression

95

Logistic Regression
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(Goodness of fit) -2Likelihood
(-2LL) il 9,765.9630 R2 Coxé&
Snell Nagelkerke Pesudo R2
Nagelkerke R2 0.817
81.7
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11

)
180,000

12

13

106

(21) . 4712547

(21) . 4712547
2

4.3

15,000



180,000

1

2

2.1

2.2

2.3

2.4

31

3.2

3.3

34

3.5

.. 2547

18%

10%

107

5,000

30

45

.. 2550

10%

20

10
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42

.. 2548

43

2541 49

A1) (4

C(20) . 4742547

108

47

26
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2.1

2.2

Credit Scoring

2549

18

8.00-18.00 .

(21) .185/2549

(21) .185/2549

2549

8.00-20.00 .

30 2550

1 2550

1

20
2549

109



2.1

2.2
(Corporate Card)

2.3

2.4

2541

2.5

2.6

19

2546

110

1 2541

(Pre-approved)

( )212546

()212546
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