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Zu o BAARE 45 A bsAel o}, 2244 (multi-collinearity) £41 & 123t
Ae #we AY o] (LAAE/FANT (FBHA /A ¥E
(v) AFAEL BRE 7188 4L A48t F 8, aela (EBIT/ZAD 3 ROA ¥eF F
& 1 o] HMAARAY Tndor U sht B 2y aAA”
gt 2L uR® AN F5d dSE A5Hoz ©AdE 2y
oA 74 frod H
o

& 2ol stz BRolA fo
FaNekE ATHgolT, o

ATAEe 474 e W1
Z
A xﬂn =4 1) - 7b84(dummy variable) )
e =i 5t 2l (x12) - x12% x13% 28d TF
AAME Ay (x13)
ARz HAHu FRA/3A48 (x2)

o] z{ x}i/i;],zq. X31)

EI=tee R .r\
1_7121 "o A ‘TT%“?‘ZH/TOT’%‘X}'A]’ X32) =R bls T }%
daAass | 999% 225/ ()
S 2 A2 A A S EBI/EAY (oD e e
oyl g AEIY/FAE ROA (x52) 2% AT AR
o]y F/ZAt (x53)
AUTE log(ZAh (x6)
(X 4-2) T\ Hiolel AT TiARy
2000 | 2001 | 2002 | 2003 | 2004 | 2005 7
vouy £ e AREA 4 0 7 6 8 5 30
APl AA} AANA 0 0 0 0 1 1 2
AR A A4 6 3 6 3 3 6 27
4A92E5AA 67148 o4 0 1 0 0 0 0 1
A 10 4 13 9 12 12 60

B A% Sol AYAY JIdle) APIEE (FA/FHLOL AU R0 ekt BHAE AT, (BRA/34

] 0}71 Haﬂ W?& %&ﬁl?—% AR AF SAAE/FAM DY A/ AEAH32) Y ARG
EBIT/ZAHH(x51)3 ROA(x52)¥57e] AdASE 0.9824 2% 03 foldh d& Aoz vepdt =3t 24
ZgoA x517} XH2WTFE BT %Wzi% o, k51829 FZeAbE 12,228 519 TS weo FFea 11684
129 3 & Ae= yehgd
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HEA - Aol - vloly

T, BH] §oldtA] g B ozt R4S @ AMSHE ¥golt EF A So4e gEs)
THY MFAFeE S gtstedl F4F MFE £ HSZE (0]9Y92/20) S TEAAD
Uehb] Zojt}, £ dATdie d498s 82 FA BEOZ MY =AYY B4 Alsd
BE< o8t 7199 e AIAY WELS  BEE (F 49 2T odr]oa] HSo] npw
SRt Breo)ds o4 ¢ ?&%ZIE—‘:— A e 23AY AAY AHRE 249 71ge] A
AEA AAANEZA 7149971 - BYAA 4% Ao 50%= 7ME B3, 3 thgo] ARAARA
(& 4-3) MEHS Hlo|E|e) 7|XEAH2E
fiba! 71ETE q 24 Hdigt 9% 2z %43
L =419 1.55 2.29 11.65 1.16 0.35
:;i HEND(1:2) 0.48 0.07 1.90 0.45 0.06 -7.54
HE7)Y(1:3) 0.48 0.07 1.90 0.45 0.06 -9.08
. B -0.21 025 0.55 -0.13 -2.02
7%;}; HE7Y(1:2) 0.23 0.06 0.89 0.21 -0.94 8.00
HENG(1:3) 0.21 0.07 0.89 0.20 -0.94 8.33
R £A1Y 1.69 2.03 8.17 1.29 0.14
/Trj;w HENY(1:2) 0.67 0.38 4.69 0.58 0.05 -6.73
HZE719(1:3) 0.72 0.39 4.69 0.61 0.05 -7.29
Je% =AY -0.02 0.03 0.30 -0.01 -0.79
4358 AZE7194(1:2) 0.17 0.24 2.57 0.13 -1.82 3.12
. AEN(1:3) | 0.19 0.24 2.57 0.13 -1.82 3.37
£A1Y -0.24 0.28 1.10 -0.16 -2.25
/Eil}g HENY(1:2) 0.11 0.09 2.21 0.07 -1.17 5.64
BENY(1:3) 0.09 0.09 2.21 0.07 -1.17 6.03
e EA1Y -0.30 0.26 1.02 -0.21 -2.32
/%‘—z}t:: ROA AE71A(1:2) 0.07 0.07 1.64 0.05 -1.33 6.43
HENY(1:3) 0.06 0.08 1.64 0.04 -1.33 6.92
el 5471%1 -0.68 0.66 0.18 -0.45 -4.11
St AENA(L: 0.01 0.25 1.39 0.02 -3.13 7.05
BENF(: ) 0.02 0.20 1.52 0.02 -3.13 8.47
=R 10.78 1.07 13.37 10.56 7.95
log(Z7H4%) | AZ7199(1:2) | 10.83 2.00 16.68 10.61 8.64 0.25
HE79(1:3) | 10.70 1.87 16.68 10.53 8.50 -0.12
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(E 5-1) 28 21 S, ETRE 28 22 2y |

=719 ol AEAD vl g
1:2 1:3

logit SulN logit SulN
gt -3.453 -1.159 -6.344** -1.321*
(constant) (0.159) (0.732) {0.003) (0.574)
o) 2 Ao -0.219 -0.288 -0.346 -0.204
(x12) (0.822) (0.258) (0.674) (0.183)

A A 24 -1.264 -0.266 -0.835 -0.208
(x13) (0.495) (0.716) (0.570) (0.419)
A/ FAE 5.064** 1.347** 4.869** 0.915**
(x2) (0.000) (0.415) (0.000) (0.361)
AR -0.941 -0.519 0.021 -0.076
/EAY (x31) (0.384) (0.342) (0.981) (0.248)
998% iﬂ%"i"_% -0.296 -0.338 0.181 -0.047
/E5A ( (0.818) (0.450) (0.855) (0.239)
ROA -3.801** -1.070** -3.182** -0.674**
(x52) {0.001) (0.443) (0.00D) (0.367)
oo} F 2.135" 0.543* 1.447** 0.252
/ZAE (x53) (0.006) {0.330) (0.027) (0.228)
log(ZAHH) -0.099 -0.003 0.128 0.029
(x6) (0.644) (0.063) (0.473) (0.037)

log L -51.767 -49.235 -66.074 -62.796

F1V0 AL KIFE 5% 10%44 FoFE ovieiy] Bagke FF oA,

3h2) @2 Ao Vet o’del A#E goketd 2 BEY SyAFER
(F 528 (& 5-DRFAN T3d (&1 23 34 AFd g2 d247 f94dMs
ARL/FAE) B (FERA/FEADRFE T2 2}017} stk & < sioh
A7, £942 dEshe AFEAM ROAWSE £ 533 (R 5-HE & dunied xags
Al (EBIT/ZAHD = XEAZ o 2% (o tg dAZAS 23z A4 dgod @
- wAH @AETEE Yelle (F8  AZAY [N ojd9 nE Mmuisd g
FA/FADE T G52 & 4 Utk (. BEHFOFZ AT e BAWSe] £
5-1ef Autet frAbstA (EBIT/ZAMD WS oAl &gd) digh #vl® ge gmaid. 4 (%
Fefste, ddRsd O FHES < ¢ Ut 5-3)9 ANE AuEw gRugo] 1129 w,
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EBIT/%ZH} -4.282** -1.231** —34.382** -0.615*
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log L -50.428 -48.240 -64.901 -61.735
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(% 56-3) dyeio sz 2 1

=271 ol A7)y vg
1:2 1:3
logit SuN logit SuN
o 3 2o
o5 2o -0.046 -0.119 -0.048 -0.089
(x12)
A XMyl A
ekl 0.211 0.107 -0.099 0.085
(x13)
ER=BE 5
S 1.115% 0.886"" 0.747"* 0.687"
(x2)
dAe 0.207 0.342 0.003 0.057
e () . . . .
dAE ??];T":‘ZZE
. 0.065 0.222 0.027 0.03
JEEA (x4 5
ROA -0.836"* -0.704"* -0.488"* -0.506"
(x52)
ol & - . .
A (o) 0.470 0.357 0.222 0.189
Z2}AH
log(311) -0.021 0.002 0.019 0.022
(x6)
Z 1) e 2% 895% 5%t 10%04 TS hehd,
FRE BROME 050%p st Aoz Urh  (E 5-5)0l4E 28 13 24 204 fele 2
B oldeln ESel AR 2/ FWNE A AWHE4E FH02 ARANE AN 3l
205 S ATEE 298 YA 49R A 9 24 299 SATLE 244 o+
o7t &g ¢ F UL ATe EF 5% #wdFEdA M2 g98A o
(£ 5-5)lde 32 A7t 23 wet & = 4— Ak, o] o]y FERAEH| ST
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ttestE AMEdte] EAc dwbAO) f-test U o, gty F 2 g 28 ASE &
A BE4A ttestE AMEE olfrE ZS FEZ o AstA tEw, £ FHAFE S8 Age 3
43t M2 g dez 33 ARE vwd AZD 94 FH9H uet o84 2ad A

of wet ALEE H¥o| 42 SYolete R B
Zalx 97 9Eolch (Min - Kim, 2003 %)
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B9 B
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/FEAHE (x32) 050 0 25
9385 958
; -0.022 -0.138 0.054 0.109
/EEA (x4)
—
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cl99e2 0.509** 0.424* 0.234** 0.352
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Bankruptcy Prediction Model with a Flexible Parametric
Distribution Function

Pilsun Choi* - Mihyun Cha** - Insik Min***

Abstract

Research on bankruptcies from business failures is very important issue academically as
well as practically. Even though many empirical studies have tried to propose certain kinds
of predictive models for bankruptcy, they show various estimation results depending on the
econometric methods, the explanatory variables, and the sample selection criteria. In this
paper, we propose a new and more flexible Synormal distribution function as the error
distribution in the binary dependent variable model. The Synormal distribution introduced
in this study can provide the consistent coefficient estimates and thus yield more accurate
bankruptcy predictions. Using Monte Carlo simulations, we show that Sy—normal distribution
performs better than logistic distribution in terms of capturing the non-normality of error
term. During the period 2000~2005, estimation comparisons using listed companies show
that the performance of Synormal model is better than that of logit model in terms of
classification rate as well as prediction rate. In addition, the empirical results demonstrate
that there is substantial difference between two models in the marginal effects. The main
contribution of this paper is that the Sy—normal model can provide more precise
quantification for the bankruptcy probability and the marginal effects of the explanatory
variables observed in financial statements.

Key words: Synormal distribution, Bankruptcy prediction model, Classification rate
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