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The Relationship between Corporate Governance and Financial Distress
Prediction

Student : Wh-Ling Chen Advisor : Dr. Jane-Raung Lin

Graduate Institute of Finance

National Chiao Tung University

ABSTRACT

An adequate financial distress prediction model not only helps banks decide their lending
rate but gives corporations the signs of bankruptcy. Scholars in the past tend to forecast
financial distress by financial ratios: However., the financial ratios may be manipulated by the
managers and mislead the investors. For this reason , this study takes into account the
financial ratios , internal corporate goyernancey; and external corporate governance to proceed
empirical examination by using Logit 'model ;" Probit model , and discrete-time survival

model.

The result indicates that external corporate governance has the ability to discriminate
financial distress corporations form healthy ones. In addition , there is a complementary effect
between external corporate governance and internal corporate governance , especially for
small firms. Moreover, adding the external corporate governance to the model can enhance
the predicting power and get the lowest sum of error rate , particularly for discrete-time

survival model .

Keywords: external corporate governance ~ financial distress ~ discrete-time survival model
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AP ILAZ R AR o F 0 GIM(2003)« 3 HIEA fE I A % 0 H o 7 B E S EfIEE
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%o L EERY AT R o MR A R A RIS TR A
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Bai- 1R PRI RET F ARG KR BB o

#33% Claessens and Djankov and Lang(1999)2.# 7 » % 2 @ jn T2 84 5 &
MERR RE L AR RFIL - B3 e R B BT E A RS
Rk 5 EARM IR E A BT b r 2P R E R M AR F A ER T
HE—- TARR OfEFR > 2 X o Friedman and Johnson(1999)#% 41 » & #H 3%
LA ORFEFEFFLME G NPT ALF 0 AR ERAZTAE 2

EANT H 22 4 o F ¢k Cremers and Nair(2005) 7% 3% &) i 2 ¢h 3R 2 2538 7 3 & p

s
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3.4.1 Logistic regression

= ~ Logistic regression model ¥ 4 Berkson(1944)+# % & ) » Ohlson(1980)/
BR#% AFERI 2P A S AL R AN B R ETHBEF LA

feeipik o F HCA R D2 B E L AT e - 2 R - AP R .

BRFRREN LT M A BE L MR S B SlA A e

1
PY=)=F(Z)=—= (1)
l+e ™
e ()? Z =aq +Zﬂk,iXk,i + z7j,th,z’
k J
AT EEF I MBEWORAET ZARX LT F A ISR BT o
F =F(Z)= ! -a+aﬁp=k>ée>5—%%ﬁF>Z=m(E)=ﬁX
1 Yo lved ’ 1-P, " 1-P 1
e P(Y =1)= F(Z )= — e )
Yo l+ed 1+eh

B(Y=1)3 i 2 PALFEIM 52 7 i 5

P(Y=0)=1-P(Y =1) 3 i 2 P AIFHIIAT0E 2 2 7 o

a, 5 1= @R e



B, 512 P HE KM F TR PR R
Vo b 12 FHF ISP F R R

X s i2@ % kImMart ¥

B Q)T DT A B

LA M B R (Z)AR A P o 25 2 i el (P)s 484 o
zf;§—ﬁ%%i%ﬁﬁ%ﬁ%gwmmmmy%iﬁ%ii%$w%%i

i

B A2 EaR o M RN bR

d o S UL I S i OLS % 5% Logit #0342 S8k 7 i &

Fp oo & JE e MLE f3 3t > i Silicde w 4o

B,
Vi
1+

L=T1F@) [-Fz)) =T T(— = 3)

i=l 1+ e
B9 Y 5 - RRRE M PP LY =1 227 Y0

3.4.2 Probit regression

A H S T i R S B AR - L LA T
S RAAEE] 0 Bk R P 2 4035 0 A Logistic A% Sz b A R Y R

At Snlce B B E RS IR F B A F 2 - A RS EE fﬁ/—;‘ Probit Model -

bR RN, T MR AR S P S A e
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B o Probit Model » #3i& * MLE & {7 $-#ciz 35 > PEOL Slicd 7 40T

L= li[(F(Zi)Y' -Fz)] ™= ﬁ[q)('b”Xz)] i [1-a(px,)] ™" )

3.4.3 #7334 45 (Survival Analysis)

AP BT iR PR TR RN LIBRET

Te{l,230f } o F T AU Gl b BHE B P 0<s, <1, <... > PIF 2 PA52

P PBIFBR IS f(,x0) EPXZFEARREPE 0 04T S £ -

HE LT hGE SRR S S0 =1-Y f(j,x;0)=P(T 2t|x;0) (6)
Jj<t

Fa P e tzwm o W AT MR AE S F

¥ *’f'ﬁwﬁxaaw(rxe)_ﬁ”‘? P(T =t|T >1,x;6) (7)

Ao btERREEL M BLBS

d s SRk A e Soliew B B PRI Bt

L= H¢(z,, x;;0)" S(t.,x;0) (8)
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Vi - BEEEO FF ISP AR TRFL AHBRY =1 2l 82 5145
A Y =0 -
X HUEPER 2 28 % #cve £ (time-varying covariates by making depend on

time)

Shumway(2001) %4t 3] #7503 €& 5 5 8 Logit H03) » Tt 8 29 2
FHAIW: &b P Logit BAlY » B3 L2 P84 s d & P

21 BRI G0 Hpriu ek 7407

L=H {F(l‘z,xne)xH[I_F(]rxz’e)]} (9)
i=1 J<t;

F15 Ftx 0)& 7t R 65 12Eig A e o B 2 pF [ B o 71t Shumway
P EE F(tx; 0) 0 3t A AT PR 2 i T e B 4T

i=1 J<t;

- l" {(ﬁ(t,.,xi;e)yf]_[[l—¢(j,x,-;<9)]}

v S(x0) =] [1-¢0.x:0)] (10)

J<

d (9) ~ (10)5% 7 2 AT s #3) 2 #E i S 8 % ¥ Logit model 2_ #1003
B A AP E o &V A Al T& 5 5 Logit model © #X @ Shumway £
ORA D P AP GBS S s T A2 % ¥ Logit model 4r 22 oo @

AR 2o PR S B 7 Ao T
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L= {ﬂM%mﬂ [1- ﬂm%ﬁﬂ”qIﬁ—ﬂL%ﬁm% (11)
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(DSR2 F R TF RADP Ar<t W=t FG P FaF L ML o
1L st > A v g d] s 030 2 2 e S licg(n,x;0) AR 5 Logit i
&Aool

(a+f'x)

¢mmm=ﬁiaﬁy:e=mﬁ> (12)

Al A B ALET > RS GRS BB G T e A TP T
(accelerated failure-time model; Lancaster 1990) » § 7+ » F] & &5 #3) 2 £ S
oo bt Y R REIFEREN S FI RGN S0 0 v U i ER
12 5 8 Logit #-4] # * Logit ki Faiedl & wfcdlz 28zt > LT A%

Al (hazard model) ¥ % ¥z E e himlZ A E X E 4 B2 T o

3.5 R &

LEEF#F
MEFERMTFTE Al & o

Zahra&Pearce 1 1(1989)#% M1 #F & A > MF B FlZ i A £ REIF 68
e

HBE2EFELT BB ETTE P R DEF E AT 4T 7
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T~ FIEA FTHIER

4.1 %2R FHELEBLH7:

LSRR E SR S S AL A L S
¥

Mann-Whitney U k&Pl & SHcpiirt

BT AT RS

% 3L RIEAEMEL AT

[ES: £ &S SeEs Tiodk REZ ZE
Rrurrngi LIk 1 0.7426  0.4394 -0.38
-4 0 0.7188  0.4520
FEE A I 1 82277 23147 -0.76
0 8.3579 2.4185

TEEHFRS 1 0.1071  0.1594 -1.74%
0 0.2687 0.5833

B FEHFRF 1 0.0193  0.0580 -1.29
0 0.0339  0.0796

G-index 1 8.9375 25149  2.17%*
0 8.2086  2.4440

EA1 5 1 -0.1242  0.1451  -9.96%%**
0 0.0831  0.3389

g E A 1 -1.9352  0.8384  -10.22%%**
0 0.1696  11.0054

ZEEK S 1 02920 1.7845  -10.62%%**
0 1.5821  0.6436

pnl SR e 1 12569  0.1612  -4.20%%**
0 0.1062  3.3960

FEOE 1 2.1835 0.7806  -6.00%**
0 2.8012  0.8858

(1) 2P A pEA P 0 ED F AP

@ **2 B F kL 1% AHFREL 5% *REFLREL 10%

27



F_L
Y\

e BREC G RS TR EEEFTTEILTIR - A AR P ANE
MR B R TR F IR ER A EFEE 20 F L T71.88%

£

l@M

N E N L WKL TA26% o BE A P 2w K v R Rk B

(Q.

R R E A 10% 2 gEFRETAEPEZ AR B R E A a 0
FoPToE 836 FF »am PT84 822 et §F 27 L%k

A 10%2 BFRETATPEZ AR 5=  FEEHFURR A
PP EE T At ¥ o9l o Fo 2 o a g TEE TR %

NP 10% R FERETE RGN on A EEHF LS o F
NPFERNFH33% AP 19% K 2P FEE G 0k B ek
o e B h 10%2 B ERETAEMAELLE kil AMEFE R A
24 FEEEHEEY > ¥ 2@ G-index T35 830 @ £ o & 2 G-index T =
5894 ALK P 2N AEAI A S% B E AR ETREEZ AT 0 0

i G-index £ A F % W LK RS S E v o B8 B LT o

BRMATE F RS G oL AT RS 0 fh L Rl T IOH M R B e
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FEEHRLE 0.255 Q¥
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A & 0.19 0***
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ZREN 32 0.229 0%k
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ERCE A 0.436 (el

WRL R ORI L 1%  PFABEOKEL 5% *ABFOKEL 10%

d A AT RS - R P EF BRSO T 2B RERYA
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205G AP B KRR @ e

f iR R e PROBIT LOGIT @& %3 PROBIT  LOGIT  #3 #-74
dgmagd L3 00003 00005  -0.0816 - - -
e (0.3790) (0.3600) (-0.242) - - -
ER SRR S -0.0010  -0.0016  -0.0743 - - -

(-1.1210) (-1.078) (-2.0680)** - - -
FEEHFEF 07391 -1.1796  -0.1607 - - -
(-1.8150) (-1.722)* (-0.5320) - - -
B EFEFHFMY 07402 -1.1814  5.1322 - - -

¥ (-1.8180) (-1.725)* (1.4060) - - -
G-index 0.0695  0.1117  0.0578 - - -
(2.167)** (2.1400)** (1.2530) - - -
EAF - - - 23785  -4.4860  -4.1084
- - - (-3.353)%** (2.919)** (-4.938)***
RS - - - -0.0006  -0.0011  0.0028
- - ! (-0.7020)  (-0.694)  (0.3500)
SR 32 - r £ -0.7966  -1.4945  -1.4509
- - N (=5.145)%*% (-4 848)*** (-6.439)***
s SR e - - £ 0.0017 04445  -0.0236
- - : (7.555)***  (1.95)*  (-0.1670)
ERCEA - $ 2 -0.2457  -0.0029

- - - (-1.895)* (-6.931)***

Chi-squared 14.2322  28.5413  28.7251 119.4059 210.7180 211.2947

(DR RR T R A SR TR B OP L R SRR

Q) ** 2 B F-KEL 1% *REFRELS% *2HFRKEL 10%
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£6¢§%73 2§ Geindex j18 R Hcz @ 0

iR %K PROBIT LOGIT #&3%#3 PROBIT LOGIT &3
A eFE L L 00017 00034  0.0729  0.0018  0.0035  0.1208

- 4 (1.773)%  (2.173)**  (0.1780)  (1.84)*  (2.257)** (0.2940)

TE K -0.0020  -0.0038  0.0617  -0.0021  -0.0039  -0.0653

(-1.945)% (-2.216)** (1.4500) (-2.033)** (-2.304)** (-1.5300)
FTEHB 20196 -4.0863 -0.9734  -1.8408  -3.7529  -0.9282
(-1.94)%  (2222)** (-1.956)* (-1.754)* (-2.036)** (-1.774)*
W FEEHEE 20209 40887 27916 -1.8420  -3.7553  2.9289

% (-1.941)% (2.221)** (0.6850) (-1.755)* (-2.037)** (0.7270)
G-index - - - 0.0522  0.1019  0.0578
- _ . (1.0720)  (1.0710)  (1.0750)
piR U 24049 47717 -4.0545  -2.4569  -4.8829  -4.0119
(-3.237)%%% (3.247)%** (-4.786)*** (-3.282)%* (-1.845)* (-4.708)***
R S -0.0003  -0.0003  0.0026  -0.0003  -0.0003  0.0027
(-0.3260)  (-0.1700)115(0:2990)  (-0.3660) (-0.2010)  (0.2900)
Mars 0.6943 13945 pue=b.51175 -0.7065  -1.4164  -1.5093
(-4.402)%** (AAQT)FHH (2651 T)H*% (-4 420)%** (-4 488)*** (-6.516)***
oS F S 03077 =0.5773 ~0.0157 ' =0.0019  0.0036  0.0111
(2.184)%*  (2.304)%% [(0.1050) - (7.541)*** (6.719)*** (0.0750)
ERE -0.0019  -0.0036 -0.2626  -0.4880
(-7.563)%** (-6.748)*** -1.781)*%  (-1.845)*
Chi-squared 132.07 22696  231.62 13324 22812  232.80

(D geF A LR T R Of 2 R RSP e E

Q*** L B F KL 1% **LEFREL 5% *2BFLEL 10%
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o T A RAE RS T 2

R PROBIT LOGIT % % BN PROBIT LOGIT &% #:4
waemeFEER- 4 00004 00028 00035 REEEFETEE- 4 00640 01099  0.2493
(1.8160)  (1.6380)  (0.4340) (0.4690)  (0.4390)  (3.95)%*
TR RS 3 -0.0004  -0.0034  -0.0036 TR RS 3 0.0635  -0.1092  -0.2405
(-1.8980) (-1.776)* (-0.4420) (-0.4690) (-0.4390) (-4.106)***
FoEgusk 20.0101  -0.2126  -0.0020 FEEHEF 47002 -8.0950  -0.0028
(-0.1030) (-0.1360)  (-0.905) (-2.618)* (-2.569)** (-1.093)
W ETEHERLE 00102 -02140  -0.0988 b FEELHMLF 47026 -8.0993  -0.3186
(-0.1040) (-0.1360) (-0.5780) (-2.618)% (-2.57)**  (-0.9940)
G-index 0.0125  0.1126  0.1241 G-index 0.1529 02559  0.0280
(1.1140)  (0.8060)  (0.7270) (1.4500) (1.3300)  (0.2850)
EAF 0.0413  -5.4825  -0.0057 EAl % 224095 42006  0.1339
(-1.824)%  (-1.4940) (-3.542)%** (-2.00)%* (-2.008)**  (0.889)
g B -0.0004  -0.0022  -0.0043 g 2 0.0005  -0.0007  -0.0024
(-1.809)%  (-1.3320) (-41078)%#* (-0.25)  (-0.1630) (-1.957)*
Mt 0.0419  -1.8664  -0.0046 RIS 2 10132 -1.8355  -0.1317
(-1.852)*  (-2.84)** (-5.004) (-3.589)%* (-3.359)*** (-0.875)
oS PEs 0.0007  0:0036 | 0.0016 I8 ALEA 0.0039  0.0069  0.0029
(10.912)%** (4 4T)%%* .. (0.9260) (1.992)%*  (4.609)* (4.265)%**
HENRE 0.0832  -0.5744 HENRE -0.6888  -1.2418
(-2.453)%* (-1.3230) (-1.992)%* (-1.913)*
Chi-squared 92.9 117.9 122.5 Chi-squared 15234 15158  151.84

(DR EP T AL T Q&Fﬁéf& O 2

QY 4 BF KBS 1% *LEFKEL 5%
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