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Variable df | Estimate SE | Chi-Square | p-value
Intercept 1| 1.4733 |0.1795 67.3363 |< 0.0001
a9 1| 0.0088 |0.0036 5.8764 0.0153
EFALA SHE R 1| -0.0128 | 0.0024 28.5813 |< 0.0001
EAIE 22 1| 0.0065 | 0.0010 44.2278 |< 0.0001
F A A 1| 0.0600 | 0.0114 27.7927 |< 0.0001
A2Aul2 BF2A | 1| 02855 | 0.0895 10.1763 | 0.0014
<59 1] -2.6995 | 0.2064 171.0968 |< 0.0001
I 7L AR 4 1| 03291 |0.1208 0.7416 | 0.0065
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HZMu| A FF2H] 1330 1.116  1.585
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SAS GENMOD PROCEDUREE A}43l9) 21 Zul 9uks) A3 239 AFsk A=
g3 2ok 1Al S Zol ASAEARE AH 6719 F8 AFasE A5
o
E 34 Zv} YY) AL £33
Variable Estimate | SE | Wald 95% C.I.| Chi-Square | Pr>Chi-Sq
Intercept 0.5230 |0.1357| 0.2570 0.7890 14.85 0.0001
il 0.0058 (0.0028| 0.0003 0.0113 4.20 0.0405
EIAFIE A X 4 0.0364 (0.0140( 0.0089 0.0639 6.74 0.0094
EAEEZEA -0.0021 [0.0009(-0.0038 -0.0063 5.10 0.0239
FAZEA -0.0140 |0.0039]-0.0217 -0.0063 12.76 0.0004
AG AZ Mg ZA 0.3257 |0.0957| 0.1381 0.5134 11.58 0.0007
k)] 2.0147 {0.1819) 1.6582 2.3711 122.74 <0.0001
F 3.4%= vlE 3 42 A8 (iterative parameter estimation process) 22 o2 A9
%% 75-‘4"5 dehdc o] 2RE 23 ABF4E b 2ol A 4 Yok
=log(y) = 0.5230+0.0058 A= +0.0364 BFAIF}I= £ X4 —0.0021 EAIE ZZ
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A, BAFIE &R 4, A7 FA 82 B9, C# 9 5 FY A+E z%—é v BRAL
HF2Y, FAZEL S AT E z%% .—hr—i ?7&1 2,39, 8A7tE X4, A%
A : ANF ol 2tz 0.58%( 00058—1),
3.7%(e0:0364 — 1), 38.5%(e%3257 — 1), 649.85%( 20147 _ 1y 2718 Aoz J|sct g
I ERAEFEY, $ARH o] 3 T F71E w) vith AAFH o] Zrzt 0.21%(e00H — 1),
1.41%(e20M — 1) Za g Ao =z 7)Yt

ool ®3.5% 23E 271 vl Iulst AP R YO Type 3 BAL 8 =0 57
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3® 35 gvl 23] B3 2= AR FAF
Variable DF | Chi-Square | Pr > Chi-Sq
o 1 4.25 0.0392
EIAFLE A X 4 1 6.81 0.0091
EIALE Z A 1 4.98 0.0257
FA A 1 8.72 0.0031
A9 EZ A6 A2HFFY | 1 12.39 0.0004
*5d 1 132.73 < 0.0001
F 36 v 2y A¥s AA
Criterion | DF Value | Value/DF
Deviance [1245|1048.8329 0.8424
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oA, 408 QA $B AATY BFo] Jg vH v S5 A, AT AIA A B
F2AL T UANN BF ko) et v BabA A% A% & T;L Aqul~ BFZ o
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% + +
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Analysis of Household Overdue Loans by Using a

Two-stage Generalized Linear Model*
Man-Suk OhY Hyeon Tak Oh? Young-Mi Lee?

ABSTRACT

In this paper, we analyze household overdue loans in Korea which has been causing
serious social and economical problems. We consider customers of Bank A in Korea
and focus on overdue cash services which have been snowballing in the past few years.
From analysis of overdue loans, one can predict possible delays for current customers
as well as build a credit evaluation and risk management system for future customers.
As a statistical analytical tool, we propose a two-stage Generalized Linear regression
Model (GLM) which assumes a logistic model for presence/non-presence of overdue
and a gamma model for the amount of overdue in the case of overdue. We perform
goodness of fit test for the two-stage model and select significant explanatory variables
in each stage of the model. It turns out that age, the amount of credit loans from other
financial companies, the amount of cash service from other companies, debit balance,
the average amount of cash service, and net profit are important explanatory variables
relevant to overdue credit card cash service in Korea.

Keywords: Credit evaluation system; Logistic regression model; Gamma distribution;
Variable selection.
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