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A comparative study of the default boundaries of construction

and real-estate developer firms

Student : Hao-Yang Cho Advisor : Dr.Yu-Lin Huang

Department of Civil Engineering

National Chiao Tung University

Abstract

For many years researchers have attempted to discover the default factors of the
construction and real-estate developer firms, due to its financial structure and its unstable
environment dependant on market economy. When a contract violation occurs, the timing

for each company’s policy towards the defiance varies.

This research will rest on many financial theories to make judgments by way of actual
events, one example would be“‘Black-Scholes (1973)-Merton (1974) (BSM) option pricing
model” and “free cash flow, liquidity factors” researchers have revealed it corresponds to
financial norm; that Taiwan’s construction industry and real-estate developer firms all make

use of short-term loans and the stocks as collaterals, to raise the necessary funds;

This research raises many economical finance variables, as well as the construction
industry’s unique default factor as regression model parameters, while employing the
discrete-time hazard model by way of time to know that at the eve of facing bankruptcy the
construction company different transforms occur, whilst to increase the accuracy of the

assessment and evaluation of a bankruptcy forecast.

Finally this research uses the construction industry and real-estate developer firms as
comparison, using each industry’s varying characteristic and financial structural difference, to
find the distinct default boundary as the appraisal of the construction company’s market asset

value and debt relations

Key words: Construction industry, discrete time hazard model, default factor model,

default boundary
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232 g =i A (First Passage Time Model)

Black and Cox(1976) % i+ Merton(1974) % * b *& ¥ 3 4 & X 3| prenat gk 7]
o R EEIH A SEGR G o AL B SRR IAAGR E (default
boundary) - % = & G B R RITES TR G TRRLA R O
BB AP R EE I RERLSEH R F 23R a0 @
B p Wik GenlEa; 0 i3 Merton (1974) K041 # > 2% b & R 2 AR BHIIH L2
Lo F SR x AL 5 F =t i 4B 02 (First Passage Time Model) -

ghk

Kim (1993) #-# & % £ 2% 2 EirE A A HAE ‘};"’?* v FI LB A iF AR A f%
X i 4 (exogenous) % x ¢ x5l Cox (1985) 2. | # fF. B BP0
SRR 2T FFREAR P FREREP I G E AR EEY -

Longstaff and Schwartz (1995 ) #- Black and Cox (1976) fi%] 5 4 @ » nFi“ B

b4 sdc(exogenous) A 4 B ZAEAI T R AP A - BHLFEF
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ZoXBEXGHRGICIFRGA S4B > FH Vasicek (1977) 32 A& S
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AE NI
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Merton (1974 f&* Black = Scholes (1973) 3 f = 3¢ #12& = cha & | A= 3] -
SEFTARE - FTAR EHRELE G987 E

distance) » i MBEMA FA Y CFE TH S S H o RE L ¢ F] 6 3o SR A
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gl P25 SEde (default

Distribution
T/Z{Egt of asset value @
at the horizon
Assets
Possible
asset value

path

@ Ve
Default
@ Point
0 H ® Time

W21 HEedpeaPid nBFma
1. %0 B #epF A W @& (the current asset value )
2. %7 T AW B4 e feiBR 5 ¥ i A~ fe (the distribution of the asset value at time )
3. 27 A K APFR HaE® X (the volatility of the future assets value at time H )

4. %7 N KMV 2 2 R #E%RE D5 B E e QLR f 4t 12

LY E

5. PR 0L Hedg 8 F A ¥ &+ & F(the expected rate of growth in the asset value

over the horizon)

6. B H> 24 Fa s Bt s

(=
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2.3.3 ffﬁ/)a\- F #-4] (reduce form)

FENRARAEAN LB EOBEXRZ AT IRDFHT 2 PRECHF R T2 E HER
(default process) ; pt#gH-A4p R A7 7 FE LA FARNB I 2 KT L /MNP F b
FEAMFREFGT R EREDEI

Jarrow fe Turnbull (1995) i g & ¥ F g HCA] - BRRALA G E &b & 1]
WRESHERS B2 a7 B EQITFEAERR GG X N 2
ToRERREIY AFLAEFE LT RPN RGN R HBETR
FOMET A GER G FE 2 A X S 5 #E EER & (counterparty risk) 3
o Jarrow (1997) #-f % 323 T2 i QBN » GG X upERF R T
(time-homogeneous ) <15 # % 4a( Markov chain ) #-% * % 2 5 57 X 487 2 B R & -
IO BRI REr RIEA A0 L AR R gyt

sl ZTV R F Aot Fa RN TAER S

Kijima f= Komoribayashi- (1998) # § g 1 251 7 #-F 7 & 9 F e O 5 & F
% 0 & Jarrow (1997) z b *%& M T & § 4 £ - Duffie 4o Singleton (1999) ik & %
FIRTTFBERRL LR HFAEOPFRT LG4 & > T REERRA
(equivalent martingale measure) ™ & {7 3= MAEREL A A

2

& Jarrow £ Kijima f- Komoribayashi so#-3] @ » 2 % S s g E v - A2 0% § 4
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IR E B W ERTF P I R
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Laitinen & Laitinen (1998) i £ ¥ P4+ 83 & K p M & @42 11 2 {HIR & 45
P ER AR B PR BRRARER AR EREREPEDNES L £ HF
7 D G RO A ARIE € b B ARIE T A 0 (2 4 P g R ¢ E R e dof 4
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FRLA chm - & o B LR Y IR &g IR AR F o 4o 0 SERIBCE P TI  E e M R

ERBTR EHCR] 0 BB BEEA VR & AR B AT o

235 s
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DAFFRLEFTATA SR A AL ER S ARG AR o FEIFT AT AR
30011968 3 1977 & 2 ﬁ%“%‘?ﬁ‘ﬁﬁ‘ﬁﬁiéﬁﬁﬁoﬁﬁﬁé%%m:
%ﬂﬁﬁ%ﬂ’ﬂ%;%é”**%&imﬁwﬂﬁm b TG BB T Ak
BEVERFER D it n

Fazzari & Athey (1987) 12 1975 & 3 1985 & 637 7B £ Mp 54 HFHE
FrEF AL N ¥k RS ST L (ReEGE

¥F AL NAER Tl B Y AR S - SHH ST AL IR 0k F R
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Ao Bt FUAEmEF AR T AR T T AL EF TG Teahp b g TR U er R

John (1993) M 2P ehpt g $ 2 F A fh > - LFAEHS A ¥ - LFBEHED
Aedm MBABAR g AP FHABET A oy D OFaZgasg sl A2 7 - Reb
Mh o MAAELA F A P aUREB B rf i T RER O R PR ALY o7k
AXAERFE DP L AFABESY Ol QFRFR S o AR

31994 E 1% AP
FH O FHEENEF IR E TANLTTE R 2B T AR o« X UPFF A
Jol85e AT IR ARG G RS R R RBFER F A EBE I MAENE
flAhpE EHFFRIPEFTE D FRIBEAFT AP FEIREY > dot D
PREEERF AT EHF RO AIETA -

Opler,Pinkowitz, Stulz and Williamson.(1999) 2 % g 1971

2.3.6 5% 3g & (creditlines)

Sergei A. (2007 ) %#7 7 4% 1996 # 1 2004 2L £ g2 7 2 2Lk = M E RO 7S
A LE FTRELHBIESE CELERY 2PV R MR &
Peni Bl TS NAL; J A 00 A0 G RR s I FIAEHN L G ¥
SREE A RETEFHEAGG YRR H
DPRERP RS EFERB O FLPARRBEESYERBTHR T AR &
L= AEN2LE A VRTHERT G AN
& iem gL pas s o

LN S S-Sk SRR 11D

i)

-n\q.

=
i

FINS

AT RZESERGTENEY T

i

2.4 P ¥R BN

L Bl A FRAER Y E 2PN A G

Severson,Russell and Jaselskis (1994) 41 * & & §a 78 P4 3% ok & A #2E = logit #3) »

4
by
~my
a
TR

SPEHOPFTIRNRFERRIPF B WP RFELHRF S FE M
o R0 REALHAPMATA 5 A HAlE § T Rl B A AR/
VB AIE R ) IR R BRI L 12 EBIT/H R - AL 5B 6

& =
|
i
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P EMBR L A TRE LRGBS DIRY A FRREEHTERERF L6 ok

o
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=

Russell and Zgai (1996) #= 3 I * g #2415 FRRURE & Q5 2 5 Zia
FEEAMEABTFIE R CABR R BB B A PR LA PURE A AT TR A
PrA BB EL L PFARLIEN (Lp0) > R EFATEP GRTFIE 2 D SR
FERP A HEBF -

(G
|4
;-N
iy

Zhai and Russell (1999) =4 — & & it 7 {522 il
BOWATE 2 REFLARBBFI IR D RHRENFF RSB LHEN K F 2 (%

IFA) s QBRI ER IR BT MR KE PREOREF AL S -

=

Hiseh et al.(2001)zLp v & & 47 8 - BHE & F MIR R ad 3 2 577 20 f e
N AEE M ST YR AE o A0 RE R AT AFLH R EY L H M

FUFRESTEATE > BEPRFEEMBEMBATT RA L REATES
FEFTLEFESF - ZEFEF N FEXELFEAJAFREE PRFRERT F 55
SR HMIFT RA G2 BAEG ABS PR [ B TR WS M HE o

BEA(1994) £ AR T3~AMBLE SFF R A4 FER D > L u L FEg Y
DFBRFEALLFZ R FELT29FREFTL G 0 £ 168 B AT H g * L
LM S A RS E R EEREM B L B Bz fgo ALt &
ﬂs‘;’f FREA A MR 35;%’5‘24 CRB AT EEE o FH AR

53 99%EFRENLREHY H FRAREFTAVF AT FTATRFESHT
HE B uiE T 99%90%£7 90% BE F -k M A 1L T B A 45 E 2 ch i i )
BERER $1AE TR A u|iE 96.09% 95.45

2_ P4 F%v

%é@awwyﬁawem%ﬁfjﬁéazs’gﬁgﬁmﬁuﬁ,é%ﬁﬁg
) ﬁﬁm*‘ﬁw&mﬂﬁi FENEFRF A RPEJF T 5%
EREAS K ?é C R EES S REREEY AT A

FEWLFJIAFRBERCRETEVF CRER

“}&

WEE IR T REFRT AN  REEEFEMTF R
ﬁ%$‘ﬂ§ﬁ§“$‘%#ﬂﬁ@k?i\ﬁﬁﬁﬂ$\£% PP R N1

Mgt 55 AR a7 2 MirRiE s RRP LY EN S -
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RT5(2001)2 AR 823 8B E R FRER LT AT H R I B RE S
A AR FENT A ARFLLTE T LL AR A ‘%%%ﬁio?i
FRAF AR E TR TR RETHF R B EF R AR ERPIS 2 E
LEAL R AR EOTE - > B REERF O LEN I PRy A RAER LY

g

HHERALRSL BT kY o

tRi= 2 (2003)p 77 7 & * 3% 4 4772 (Survival Analysis) #F34FER] S A FE ¥ 4
PAFR 5 i PFBEZ 8 5

FPHRESHTT D BT S LMD B M

LR R G R
Mo B AP apit FEEE el gy o R FRENT T EE
RREEAT PP FRAT N A AR HABSEIHES 0§ F R ANT AR
ORI A

2.5 MixpE Bip M 4

251 - 4 & ¥2 B R EHFT
1. Beaver (1966)

*a@*ﬁ%iﬂﬁ’Aﬁwﬁﬁwﬁw$%&ugimﬁﬁ%ﬁwﬁy,jx
AR = 4 HgiE %2 (Binary Choice) @ & 5838 £ 18 12 B-A(79:79) 4k A e $i2 > 11 2
PR A Y- Rz AR ﬁ“ﬁ%‘*%ﬁxé RERERBIALF R RIATAE ALK

EIRTA-¥yEFTEIRT A CIES -t S k)

¥FrES B

o

2. Altman (1968)

-

Mirp g2 2 IS E AR R EF R FL R

iz 4 Fl@ % 1 Altman(1968)
4411946 & 3 1965 = - 33 Hat A &

FF AP AR MRS G A F WA $7(Stepwise
Multiple Discriminant Analysis ; #§ - MDA) p 22 78 & B 4Ecrpd 530t F Rl E B 2 &
FoMZ2 S HAEA) B e 1)

Z =0.012X1+0.014X2+0.033X3+0.006X4+0.999X5

29 XI=4EF LIATA
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X3=fa it 4, B ARI%

W

A
X4=H 7 » ®/f 7 d’%ml%m
Xo=4 [ I F A

Bk 2P EPARTORY ~ Z AT @A -

HZAw2992 27 s §afZ 3181

Z > ¥c(Z-Score) > i Altman ekF 57
A 2018182992 FF L A&

?1

? #7 (Tzone ofignorance” - or @mwmf)’iﬁ%Wﬁﬁﬁéﬁ#am@zso
Altman 5 Z #3]1% 7 27 § PIRE MR A FE Rl 4 0 & IERIFEEA R KT FlH L
(Search Bias)# = &t 4 (Secondary Sample) <37 ip| »c % > Altman # * i % i
(Holdout Sample Approach) » 7 = £ #74 &2(16 %2 @ - &) » FREBR R
93.5% + i 1tk RFE LI L BT -

B 15 Altman ¥ ¢k a0 f 1946~1965° 25 RF A RBARF GHLA P > R * BLA W -
# PR R AR 0 B % G 96%en I FE S B0 R4 66 Bk A 2 7 > 4 B 1958
2

£2 1061 £ 2 BN PR FRE DT F D ’ﬁ 79%¢n FE ¥ B 5 o B (s > Altman

fjﬁ}ﬁzﬁ;%éﬁd\f’rfiﬁpﬁﬂﬁﬁ’iiﬁ«?lﬁ FEX Al e — & 5 9500w b #E 72%~m = E 48% -
o E 29% T & 36% 0 FEREG S ZHAI %S £ FERLA R 4 Ay B e At
Ah-EBTAE AT A BT DORGSEE TR ELEFEY o

3. Martin(1977)

BRR* Logit oA 2 A I ERSGY B S RERH AT R kA

3

EERFHAMBAPREF AN RREREL A BPS EFEN 25 BH

WK TG B A UM A WE A S BT N EP S PR FEEIRE
AR o E RIS IR R AT AM GETAE S B
N ) f_»’f Eg 3 endp ip) sy A

4. Altman, Haldeman, Narayanan(1977)

d 3t Altman #1968 # #78F £ cnZ A A s EB A D A E 2 {8 % B Fal
o PR GEEAE LR R Z A S AZEEEPEMABABR Y T
2 Altman % 4+ 1977 ##¢ 1969 3 1975 # £ 53 fab g £ 53 7 ¥ 24
27 BRAARFEE LA B BRET S Zeta 3]0 i5- BRESIET A

FREGD LB ENEAT A FRRUL(D LR EfE - EY FTARTHREL

= g

-Lrt‘
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(w
-
jl
N
ra
—4
Em

LERBBEED LFENEALAN) FTERI(FTRRERT A
et N AR BT ETB AT A T A RN - Zeta FAERT F AT Y
oA 0 e Z KA A e R A Zeta HERER Y chB ] SR f MR ARG TR
2AFFH I (- HERMBFEREAR R AT ALE TR
BT B BCR] T S PR AT E RO Ao Z B3 2 Zeta $03] 0 T r A 4 IERGR F ek
B GlAr T BER R TR LS AFAAR P BRI FERA DS HWOPR
Bk BHAEEARE o L > JIF Z FER) RITERIMA TR A T L B - B GlAcZ &
L- it F AR B WL F AR 0 P KBEAME AL B
oo FI G F B AU R k) S 335 E 603 4o Logit ~ Probit & #03)

5.0hlson(1980)

Ohlson /% 1970 % 1976 & & 2R & FREE ¥ 27 ¢ > FiEP 105 7 A 2
722058 R K AP LA U4 BREAs W = B Logit B 0 A W * kIR -
AR A EPNSZZENFEFARDBEPORS PRI Y AP R 2 P BA Y
TAPTRRE A RES F BT - BRASEE S LR F R F RN MR
GG NBPENG e ERARA OB TS BN G 8 H = BRI SERR A
w|iE 7] 96.12% ~ 95.55% - 92.84%

6. Gentry, J.A. ~ Newbold, P. and Whitfold, D.T. (1987)

AP EP 1970 # 3 1981 # B 4 preng ¥ 33 RAEPZLA pod fe¥t ¢ ¥ 33
Fo T BHAF RS A ST EMA 2 F K 5 Y 1966 £ 1 1985 & F
015 Ry ﬁéw%&%”7ﬁﬁ”$°ﬂ”$§:ﬁ@gﬂ/ﬁ#é‘ﬁéﬁ/
RFA -REGE /RTA FEFTE/RFTA REFA G LG EFFTE /T
B Lafaw Y SRTA

7.Keasey, K. & McGuinness, P. (1990)

121976 & % 1984 & B 43 A pr o P2 B P e v Logit ¥R B s S
I i¢ * Entropy measure - i PPBFALE O 7 A R E RARIT 0 A A R EERL G MM
foo FREE R P RARRT A e R o A A | IR L AR R

8.Platt, H.D. and Platt, M.B. (1990)

AP Y T A e AFARREOPHBVFF RAAR SRR HII FHE
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A L dpd At F o oy ik AFEEFZRMPIE R
B 0 LA KR At % S Rl Logit i §FA 455k 0 3 TR AR B E 90% »

pAARI G oent FE S 78% 5 i
252 Y2 E2LHBERFAY

WA AR e 5 0T B 2P R AR B E - AE L A
FRTEE B2 AT L AR B R L MR R R IR 22 e W

,&r—r o
1. Mason and Harris (1979)

B * T WA ATEE 2 A BAMAR F 2 ERE R E SO MR ERIERICA R iR
¢ 3% 7 A 3% pv 5 (Profit before tax and interest/Opening balancesheet net assets,X1) ~ # & ¢
(Profit before tax/ Opening balance sheet netcapital emploeed,X2) ~ & F & %
(currentliabilities/measurement,X3) ~ f & +“ 3 (debtors/creditors,X4) ~ J& i & 2% * #ic(day
debtors,X5) 2 J& jz & 3c A& % (creditors trend, X6) » A F B x FRF AF P F (X)L S F X
(X2)= v FHPH L TRAEET Lt L oA

Z2=25.4-51.2X1+87.8X2-4.8X3-14.5X4-9.1X5-4.5X6
2. Langford, D., lyagba, R., and Komba, D. (1993)

721988 EFERE B Z FHFEST AR JIF L FLHEE LTS
%ﬁ"’% P j\* -}x AL q\—;’t»;?‘l F’Jﬁz‘f’b& LL;?:/”\’H'F% —‘Xz-g;zﬂ} q,. = i@ 1__15—1” -‘-FP’]
TEWITRIEER Y MR it o AR SRR st FRF AR S FiE
Feipsd b g ayrtFa
Harris(1979) #74& 1! chpd a3t 5 A1 3 B %3 5 MAR FF ehfaae 59 3 208 9 2 @ gk
LV %Fvﬂig,i%k'°

foA @ F WA TETH 2 Jp iR 5 Mason &

3. Kangari et al.(1992)

FHERP R od 2 gs - BokeF 3 he 1 EEARMAS I
iﬁﬁﬁ&éﬁ\%?&éﬁjﬁw%ﬁ%;g1¢~ﬁ?ﬁi*+a\ﬁi%ﬁw$
T2 dgth» @ dpindt ¥ (Currentratlo) 1 & +v I (total liabilities to net worth) ~ 34 F
# ¥ & 5 (totalassets to revenues) - 7 & 1 #& & (revenues to net working capital) ~ 3L F
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A 47 ¥ 5 (return on total assets)£? ;% & 4 f¥ 5 (return on net worth) = 38 pf 731t 5o 22 a2 ¥
%.IE%@%%’{%’}I?QL B2 B *"‘3 ﬂ}??ﬁr}t‘kﬁﬁ/}ﬂﬁﬁ‘f@rﬂﬁ.\’Tllﬁﬁ’zé}'ﬁm
R BNTREREAR A ST B od 2 Y AV IR L AH IR S VG

TR s fEF AN SRR E R § FEEZB BT AFEEFEHLSIT -
4. Fotwe et al.(1996)

FETLAR B R PAAR Y SRR O R av 4 2 4p AT T > 12 Mason &Harris(1979)
F 7 eh#o SROMFIRYED TR B %%’ﬂ 02 P A4 12 STR
BT I I R 0 g R IR A M A A T -

W»aair

5. Hiseh et al.(2001)

A PRI F AT E - BRSO P TR E S BT 2 P A F S
MAEH AT F A Y3 A % o A RBA 188 £ 40 FEBOP LT HE 0 F
LRI IR EAEFER PSS F RS EMELMBRTS RE G
A EF  FETLAOES A EGRS e L X fIL BB FREER
SRR F P LRI FT KA 5 2 l%’}#m/w‘%‘.a‘s‘_?’*isi‘l?'pﬁ g L
RIS

\mtn ml;:
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£3% 3o

AFT G i B P NP enh @ BT G B G HET]  BPE R R L T R
RERFRE{ PEFIETHEFEN RIBTREOAULE > B TRPFR & FTHR
FFEHEAREUTHRE T RFEDTPEFT RLEAR L ) Rt 7 A0 -

PAIRA 2y 2 - EREA - BX —%ﬁ%@ﬁﬁ%ﬁﬁﬁiﬁg’ﬁﬁﬂi
ik A2 4F I (characteristics) k% o AFHEAAT P 0 F R * BT R A
(qualitative dependent variable regression model) & 7 piix g #2275 > B¢ > Sy i *

z 131 5 Logit £ Probit #-3] » = F 350k A AU SR > B PR ES 4T3l 2
FHEE BRFSEL L(FEg2) fv0(FE282)0 - A %iﬁﬁﬁﬁ%ﬁkf

=[B'X +¢ 1)

2o ooy ={l  BRFEFEL 0 KRELIFL)
i+ R e £

LR TS T as i

AT WY ES 0 Lo A REBEE
HOEEE IS L
E(Y,) =%, @)

g3 B F €95t (0,1) 2 b » #rrrze® B8 % 3 (cumulative probability
function) kB~ R A48 T Sl 0 & T 40T

F(E(Y)) =F(Z)=F(8x) 3)

R S SR Gyt W 7 Logistic A ek R F A pe -
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Comparing the LP and Logit Models

Logistic Regression Model

Ar F'rcbéhility Madel

W 3-1 Logit # 3 & g &

3.1 Logit #-3)

Logit #-3] ek ¥ 4 4 2 R A PR Logistic ~ fie > Flet 4 & 2 MRS R

F 5 P RERECRR 5 X S HeA ke

1 1 P
+e 4 1+e PN 14efN

pi = F(Zi): F(ﬂlxi) :1

HY s Zia b XEF A A AHB2 %R Zl_ﬁ_ﬁ"\

W PN SRR E A 012 B B Sl T 2R L RMR G Ed T AR

R %%{'fi@yg{% T

1
—F(Z) =
p| ( |) 1+e_zi
L+e*)p, =1
et =
1-P

22
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=m%%?=ﬂ& )

b A Sl 2R 5 AR % 0 2 OLS 153 Logit #8073 28T % i§ ¢ 0 FlH o &R
iz MLE 3t H & J 40T

1
1+e”™

) ©)

L= H(F(Z)V'l Fz)f™)= H( ) (

1+ eﬂX

HY sy i BB FF IR 782 MirEH o Mly=1l> 245 y=0

3.2 #4cA &3 -3 (discrete-time survival model)

321 BIPFF LGNNI L

A i@.&‘w}gkv‘ »x P EF ™ logit - MDA ~ Probit % = 5 ki3t = 34 1% 5 R o &
S RILIECTS SR SRS S TN RS ) RS S
BREE AL T # KL 5B Fe s @@= @y 4 Hpuyd 3
IS A A e Sdy L Coxt b AN R T RAR LB A
B2 ONUPFAABEWELFEITE BRAIPF L PN A Y
SHEET A A A R RT RIS T NP A >4
Bo-HIER 2P (=) B

=N
F_*

Shumway % e @ o BSTRIECAI % 2 5 3 80 - S FEECA D Y- BRI G

@ MDA #-341¢ Logit 31 RG> T# 803 o %15 3Eaepe 031 5 #-pF
BEs x4 o 9 ffe 3 S 8cPE 2 ¢ A2 ik Shumway e #-2 L5 T BHA ) - 4
FOPER G i B G F PR R s A R 6 2 LR e L
i3 & (unbiased) o @ - Shumway e g ¥ 3+ 5 edcpr i S48 5 103) > R &
&t P 5 Logistic e R AR S R AR Sl T E P HTRR I g B0 o i
B g £ kY 58 Logit B3] g iy S i o

ki
[e=2
¥
E

3.2.2 BITFERE A& 13

FET S BHC] O T B8 MDA B3 Logit #0353t S dieshih L AL B s
BoA)P > R AT ES BE R 2 Sl 58 S8k (survivor function) % 2 ' S8k (hazard
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et

function) ﬁxﬁﬂji.%;t Bprh S B R Sl f ()B4 Logitis 5 &~ fefs s Bl fo (1) =

(1+e")?
, 1
et St f. (u)du= du= 7
piEek: S O=]f ) j(1+e) e @)
Biqpod wdgdt 29 § AT Mg P25 o
et
, fi(t)  (L+e')? e' 1
Kﬁ 1 h t = = = 8
e by ()= sty 1 1+e' 1+4e™ ®)
1+¢e'

H

P

L oV At EEREE L MBS

#0020 hy (t) ¢ % Logistic e % A5 % & S 7~ 5 Logit » fe o RIgEc 2
R g S BkT A7 5 (6) 3%

=T 5500 bl P FTE- ]

- inl {_—1 h(;'(;ix,'xf)e)} li[l— h(t; . x;: e)]} ©)
Al h(t, ;0 _

B i1 {1 (:]:(ti’xi’)e)j| S(t“XIﬂ)}

2o ”é@ﬁ%&’¥¥i»zﬁa%ﬁwﬁm%iﬁﬁﬁ%’mﬂ’@m’:m

% (6)7% P AEATA A 2 PRI Sl o~ T MERF R I 2 2 B ke £ x(time-varying
covariates by making x depend on time) » @ ¢t & £ 22 Logit f= Probit #-3] 2. #£ i S b

X2 e w58 Logit AR SR e Ao 2 (7) 348

>

i=1

n{{ F@J<9 fIh_Fﬁ“xpdﬁ

L= []{Fpm,e Y -F(t,x; efyflh H&Mﬁ@%

(10)

1-F(t,x;0) i
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ﬂl Xl
1 ﬁz X2
2R, %:0)= B=| e [X=| o Kap
1+e” . .
B X

F L g Sodich (t,%;0)= 1 — B~ % Logit A fie » < 7
1+e />

P dolic B is R (8) 5%

L= H{ (t,,x;0) L-F(t,x;0)] 1y'1_[[1 h(t ,xj;e)]}

=1

] i

% B

7 RAT)N P (L, X 0) e &

APILE NI ZE P O ATPE R B vk oAl 22 5 8 Logit oA Dy S dicdp e o

(11)

Bt hm gl U 2 2% 3 Be(h(t X 0) i 5 Logit Sidic s # ke

e(“*ﬂlg(t)Jrﬂz X)
(1. x.0) = REIETONS 0=(a.f1. 5,)

et

Pooog)Fom B o P EEBp A Ecis 2 S8k 7t g(t) = In(t)

(12)

s J}L ’ %ﬁ—g’{'g

B A A - fE4vid 4 pepF F HCA] (accelerated failure-time model; Lancaster 1990) -

T F GO B Y L P Sk s LA BEREERET R A Ak
ARE0 RA o 5D 12 A EACH B A E 0 5 0 Logit B3 - &F

& * Logit procedure kit {7 34 5 B2 S8t

< P22 w2 E (maximum likelihood estimates) % g B o &

WU SN
AT L

3¢ Sl b

25}:0

T R R RN B AL Bk Sl SRR A W SRR H

U R G R PR E T R TR
BT se Lm0t AT A S F ek o BR

H,:8 =0
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A 2

H:p =0  Wald=| -2

SE(8)

Yo B R W IR R Sl SE(B) B RdcRELREL

et

i=1,2,3,.....p° BXAF KL 005; B aBRL=T > TG EEEL > BE 75
e B SODSLE R O A L F

33 w1l
3.31 &% —?{:}# T4t d M ROC (Receiver Operating Characteristic)

Receiver Operating Characteristic(ROC) 4 47 #x £ i * »b w0 J2 B AF 3% %75 BLETE
F & enp end 3G 2 %7k Su(diagnostic systems) % 2 55w 4R Hk(signal recovery
techniques) % o e B v — 4@ * ROC ~ 471 & enp &> !ifjgé pl— 2 A en
T s 'g,i-ﬁ\p%m%‘té; Zyp o FET ROC A 47 R A 4 » 77 (T 5 32105 2

S Rleng scfd > sTA 4 IROC W T MR T ¥ (a5 =R b1 B

3.3.2 ROC A 5 % 2

B o dr 2 TR A S P RS (2 F 475 true class) & 25 P 47 ) (45 2547
false class) - &4 g R 4L # - TP (truepositive) & ip #-B 4% & & 8 L Fe ek A fcp v 5 o
FT(false positive) Rl 45 #-2L- P 4% & & 47 2 P R4 A chgg g 2P v 5 o - B 3 > %
TP #i 1F & 7T & (sensitivity) » @ 1-FP £z & P fz 2 (specificity) > » ROC o &~ %1 7 &
A7 & (sensitivity, TP)#2 p? gz 4+ (specificit,1-FP) ¥ ek % o

ROC w 5% - i5d 35 5 2 Fendkivgh (TP FP) frle= » — dkm 3 » W RT3
& # (AreaUnder the Curve ; AUC) iT 5 ROC o &= | - 4 AUC T
Lzl 4 g F 20 F AUC & g ipF o RIRCA and| w4 § £

ROC # &4 {4 i e (€% Bde™

(rei
X
4
i
o
|
N
=Y
day

|
X

3

%
—=\
o
|

FHE P o
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Wy
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=

B

3 FLA I RCIFLFTERY - BFEE > 5 EFRESHE| A CEF o Y
FPFOIPEEN RN CE R ERN S

BEA AR BURL BN R - ABC h2 P L AP Al RREA

~ AN

CLN A

=4

231488084

74 i s SEAMIEE Y

el (a) pRlgE - (b)

FERIEF (c) igiple fx (d)

d »* ROC & 4 §_#- TP % 57 & (sensitivity) it % Y $h 1-FP P! x4 (specificity) it 5 X
b

d
L X TP =
b # c+d

A

LY b A AR R PR E ¢

B> 135 Rk 7 ol FP =

0212/ #®&ROC ¢ #4TF Bl #77

Pct. Defaults

1 T .l T T )
0 20 40 €0 80 100

Non-defaults ordered by madel score percentile

W 3-2ROC ¢ %
B 3-23P oROC W v &7 TP 22 1-FP B enhf (2> "gF £ 478cne F % i

2% B FER TP enit 4 o fe ¢ REE R 4 FP et £~ a1 TR TN ehit 4 o g
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Rl RFE o F A TR O EERBIFE 63 L F T ¥ SEARRFE G
1 FE

TS RN

% ROC & &1 chg ffA% < pF > i & 323ma 3] o f i - Ft 5 ROC o M4
Ao (0,1) B33P » A HAARN R BN I AP BEARLP > PFROCY 11T
GG A 0 H- BRESHESRAIG 3 0 # AUROC 2 13 F 2 0§ ROC # #5 -
HEMPFH>ROCY MILT g 75 050 FALL A - @325 ROC W 512 T 5
# (Area Under ROC, AUROC) 2> 38 4o

[ f()dx= j HR(FAR)d (FAR) = j P(S, <C)dP(S,, <C) (13)

12 ROC v A 3= 3] a4 pF i1 ROC o 201 T dhag ff > 3724 f4) i 4
% ROC # &4 ™ g f 7% > Van Deventer and Wang (2003)3% % » 5 ROC v & 5 1
Bl 5 2283 2B 092 12 @047 BEC =881 2082
09 2 FF» Bl & m 328l »c /R & & p 50530 05 00T B E_Z 32803 5 sE#d) > & B #3)
VAL G EATRE o

Rating model

\ / Perfect model

Random
model

False alarm rate

W 3-3 =3 A LTP A2 ROC ¢ W
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Book Debt/Replacement Cost of Total Assets

Credit Line
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5% REALA
5.1 A4 F AL

AT EE 1994 £ 3 2006 EHF ooy P H P FRE R ST a AfriRA o d T
2B F AP F L §301999-2002 & Bt o P AN 16 RO g
PEPEFIENEEDD L 14 Foo

2 5-1#% 24 A%

All defaults Studied sample
Years NO. of firms % of all defaults NO. of firms % of year's defaults
(D 2 3) ©)
1980-1989 - - - -
1990-1997 - - -
1998 3 18.75% 3 18.75%
1999 3 18.75% 3 18.75%
2000 4 25% 4 25%
2001 4 25% 4 25%
2002 2 12.5% 2 12.5%
2003 -
2004 -
2005 -
2006 -
1998-2006 16 100% 16 100%
5.2 (2P HD ¥ D it

i
:«,—,T
N

SRR ANE F AL S NS S I ER L A F

PETCA Sy mEEF LR
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5.2.1 B-S-M

BS-M # BKEhenTAL 27K BAKEL L F 4 LRI F2ATA
BES SRR LEFHFB  BEHFF 27 5Y R 27 FTARER
ECLEEUERESN SN SIS ST S RRINE A s LRER S L
AR ES kG fRCFTAAFRE = o

% 5-2 B-S-M 4kt 33t
Firms at default Nondefaulting firms
Mean Median Std.dev. N Mean Median Std.dev. N
Panel A: B-S-M descriptive statistics
Total Assets ($ Mil.) 12775 9098 11701 14 7797 5507 7791 16
Asset Volatility 22.286 20.462 13.992 . 14 12.271 9.434 9.601 16
Market Assets/Face Debt  1.037 = 0.417 0.856 14 1.245 0.980 1.187 16

d % 5-2 %4, & § o2 Assetvolatility a3t G2 P ) WP F 27 FA

2P GET R GRS B B-S-M K & F ?é’(_% BEMATHRG f ARG
7 iE X 0 d Marketassets/Facedebt Z B £ > Qo F 2 MAp ¥ 2P vl £
4 EPBSMEBR P FTAREMSEFEEFLEY -

ﬁ@#iﬂ'r} fu;,l_“—l-% s %?Iﬁgi g 2l B e A2 m 7]7)2’#)’:‘1* w3 &?%‘#r}iﬂ
TF (5-1) WP ELE N e P L mé»ﬁ?éaua%;%m’ﬁg
PHEAEYT NP FTANFAGN T A FTEALHF TR L ARAIEE I P IR
RN AFA A &m%’maﬁﬂﬂwm\ﬂ%4 GPF > MR EE 2 TR
MNEFALERTF VBB SRR LFLIF LT AL
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522 L-T-M

L-T-M 2 # B-S-M 24 » 15635 f 5 > S ik

SRR TR X S 30

H¢ L-T-M i# * %85 Payout Ratio~ Asset Volatility ~ Replacement Cost/Total Assets ~

Debt Maturity ~ Coupon Rate % 5 78 »

% 5-3L-T-M 4&it vt

Firms at default

Nondefaulting firms

Mean Median Std.dev N Mean

Median Std.dev. N

Panel B: L-T-M descriptive statistics

Payout ratio 0 0 0 16 1797 0.203 5.075 14
Asset volatility 22.286 20.462 13.992 16 12.271 9.434 9.601 14
Replacement cost/Total assets 0.681 0.712 0.022 16 0.916 0.938 0.015 14
Debt maturity 1.022 0 112 16 454 308 391 14
coupon rate 0.065 0.087 0.015 16 0.049 0.043 0.02 14
L-T-M &4 » f1* F - Sdciv 3 2 7324 * 5 d 2537 7 uifsr o

¥ o F L 5 (payoutratio) B o Bor ¥ S F P Y F BFEIN A AR
EITE LT o d MR ERE R X FRABED EAEGS REF RO &
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FAABRPEYOPHAHENIF PR FARE A FTAABFABEUTARL 270
TR ML AR ) A RATEEAEAEYOPR G EF P B A af R
B OAFTERLDREEEEE TR FPFIE N o) 3T AT §

#

FEINDIFAL REFHT 2P RBELF  FP T wE N2 R P HRDE G K

HEFOP O EATEF P LI RMEGE G A BN FRY RRRE EZFER
ﬁ?"m'ﬁﬂﬁﬁ?iﬁﬁ%éé’W“&§§$@%@oagg$§%ﬂ$

(couponrate) 3%/~ » ALFH> T ivig o P enflFfpfr ¥ 2 7 H {15 &

S KRR R GIA R SR (BBB) T X (; )

FAZEOWS > I T Y (7)) TR REFER (f15) o4 2 (53) F

EXN
B
i B f FAIF (couponrate) E NP EIF 2P FREFBLBAZRHRTFELHE

>

5.2.3 m# . (Liquidity) ~#® &€

% 540 F A4

Firms at default Nondefaulting firms

Mean Median Std.dev. N Mean  Median Std.dev. N
Liquidity
Quick ratio 0.069 0.036 0.023 16 0.225 0.144 0.166 14
Interest coverage ratio .9 043  -0.027 0.054 16 0.164 0.025 0.8 14
Current ratio 1.242 1.26 1.966 16 2.142 1.75 1.451 14
Cash ratio 0.007 0.002 0.367 16 0.039 0.023 0.034 14
Defensive interval 0.428 0.314 0.08 16 1.178 0.984 0.965 14
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524 2% ¥ 53

d 31 i 5

v

Y s P ARSE

B w2 M o %

24P} RPAFTAFEHNLPAFZLF 2T bgéi’ﬁ’i
0 2P L nITEITES P4 (EBITDA) 2 mA&mE LT 4p

ARG E AR B e 20 RIGE EBITDA & cif 2 B 0% > 5153 pirdp ik

WP A pe Sl R e Speaman’s e T 50 H R RS KM EE 5

0.617 » 2 3ZAp M Thiict 5 A ¥ 2ol » s AF7 f $P0at fFed 2 o2 EBITDA B~ ik i
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# 5-5 x4 2 EBITDA 4p B 12
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IS i€t EBITD A
Speaman’s tho &y Tl AT T B 1.000 617
HEAR % () . 000
(B 208 208
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Firms at default Nondefaulting firms

Mean Median Std.dev. N Mean Median Std.dev. N

Panel B: Measures of profitability

EBIT/Total Assets
Profit Margin

-0.089  -0.03 0.04 16 0.014 0.09 0015 14
-3.698  -0.805 2014 16 -0.179  0.001 4.36 14
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PREEGO DAL F S M F AR Market leverage 27 7 I (B F P E/
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Quasi-market leverage ~# 7 1* (ted S f F/ R0 F Frko % E+R A E) F53% 58
PEAN L HEEAERENIPF LK P 5 {8 A& 5 1% Book leverage (k&

BEGPRLEE) FREGLDTHABERE IV GRF WL F DT DT EBE > F LT

Do YT AR REND TR AL A EDOHE A ERMBFEE GBS o
574w F 44
Firms at default Nondefaulting firms
Mean Median Std.dev N Mean Median  Std.dev N
Market leverage 0.528 0.638 0.291 16 0.25 0.065 058 14
Quasi-market leverage 0.596 0.678 0.272 16 0.263 0.169 0.173 14
Book leverage 0.415 0.445 0.132 16 0.092 0.044 0.140 14
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dOt AR AR B F F AR EN T SRR TR el i St

R IR e s R AR mEHTE eI ¥ a7 s F AR

% E o AL &2 ekt P g Wilcoxon Two-Sample Test 22 Mann-Whitney U Test
FTAREIN o T4 (58) AERENT Slc: AT R Sz %

# 5-9 Mann-Whitney U test

R Z RFEl P-value A i

Market assets/Face debt -3.334 0 Fxk
Book assets/Face debt -3.761 0 okl
Net worth/total assets -3.835 0 flolal
EBIT/Total assets -3.436 0 kil
Profit margin -4.149 0 flolal
Net income/Total assets -4.215 0 ekl
Retained earnings/Total assets -5.206 0 flolal
Market leverage -2.516 0.033 *x
Quasi-market leverage -18.106 0 flolal
Book leverage -15.365 0 ekl
Cash ratio -4.419 0 okl
Quick ratio -1.571 0.1825
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Current ratio -1.378 0.135
Net working capital/Total assets -1.975 0.033 ol
Interest coverage ratio -3.267 0 flolal

WP oo LR T HO=A 2 48¢ £ (Median) 4pk
Hi=a = g7 £ F
2.5=% ©® 5 Z(0.05/2) =1.96

3.1k &7  10% kg ¥k BT (a=01) - IE% S FHHY B0k 2 BK

(858 HO) ; Afatpip o P2 4 2 PAEMP L Y4850
4% %" %7 w59 E KET (@=005) > {EEG S HHMY ik 2 B
K (FES HO) R a2 f i a4 27 a BT L MY LE 5

5.k kk" s A7 A 190k k®ET (g=0.01) > EF S HHEY EApk 2
Bk (% HO) S R4p a2 @2ty 2 HEME LI HFLE 5
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541 ¥ Bi+¥ =

AR R R AR HCA] > A Logit W03 5 A > SRRl B E B
Mt R g e i A L ki iRy w2 il v § Ak ik

EF A2V EARES 3 P e AAIER s TALRY Rl ¥ AR TS

2510 ¥ R Te®

PRk D s+ ¢ P-value BrETESE
Market assets/Face debt 0.377 0.000 X
Net Worth/Total Assets 0.125 0.000 X
Interest Coverage Ratio 0.074 0.000 X
Current Ratio 0.446 0.000 X
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Net Working Capital/Total Assets 0.424 0.000 *
Net Income/Total Assets 0.430 0.000 X
[Pledge Shares/Shares Issued 0.541 0.000 L3
Market Leverage 0.107 0.000 *
Book Debt/Replacement Cost 0.377 0.000 X
Credit Cines 0.182 0.000 X
Asset Volatility 0.403 0.000 S
[Payout Ratio 0.131 0.000 X
Book Leverage 0.182 0.000 X
Risk-Free Rate 0.424 0.000 X
Coupon Rate 0.526 0.000 £ S
Debt Maturity 0.137 0.000 X
Log(Total Assets) 0.397 0.000 *
Replacement Cost/Total Assets 0.526 0.000 X
No. of Issues 0.179 0.000 X
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6540
X2 NMetworth'T otal assets
3.095)
. -0.401
X3 Inierest coverage ratio 0.020)
0.430
X4 Current rabin
{0.027}
. . 1316
X5  Networking capiialTotal asse (D598}
Ty
56 Pledge Shares!Shares Issued
(173
30146
X7 BookdehiReplarement cost
(0.240)
. = 0.344
X8 Credit nes {0.031)
. 06264+ 63T AP+ 06T DGERT  D6ETH
X0  Asset
volatilily {4223} “.270) {4638} {43871 {4.729) {4720}
. 22008 22808 0 22057 2508 23078 -24.350
X10 Payoutrato
(0.930) 0.7 (1020} (0.872) (L.275) (0.E10)
Ric 13598+  14408++ 15052+ 14752+  1L.B69* 14560+
X Areerake {4511} {6.596) 7.123) {5.576) {3.356) {(6.276)
Y12 Book lar TOO0DH  TOOTIF: T42ERE TLETER 3RG6E1 TRIIOE
ok larerage {4737} “.T65) {4469} {5.005} {0.314) {4358}
104100+  106.100* 107.300+ 101800 114100  105.600+
K13 Coupon rate 2713} @70} (2818} (L83 (2460 (2931}
-0.55% 0543 -0.475 0.748 -0.585 0.588
X14 Debt maturity
{L407} (1.183) (0829} (LoTn {1.691) (L4920}
SLEMF -ROIEH B203H R26% RITRE RO
X15 LogiT otal asseis)
(3.002) 4.197) (4511) (3.768) (3.998) 4079}
S604F ELTO6 G0412% 0609 45803 50541+
X16 EReplacenwnd cost/T otal assetls
{1.543) 4.328) {4.026) {4434} {1.620) {1.960)
Y17 No.ofi 18.330 21.683 22466 23.776 2412 m.363
) {0.445) 0.7213 (0.639) (L1073 {0.920) (0.672}
) ELETTH+ 22621+ TIROIE+++ 2PTEWG+++ 180 10T+ 23T+
X188 Imud usirial disivess
(48720 (7LD  (TT.EET) (5.0  (344TE)  (65.50T)
Comsi. 1351 LIS3 3230000 J4R400+ JER. T4 IE04T6E ZRLAZTF JMERAGHEE
(219678) @.631) (107.2440 (I56574) (L60TTT (13235} (TRE3)  (l40.082)
R-%; uare 36.646 36672  9.603 9515 9,420 BE4T 2815 9,334

543 ¥R B&He L5

5431. 2% ¥

1. d £ (5-11) %2 % ¥ 5> Market assets/Face debt »>* % 73 1% ﬁr‘?ﬁfﬂ v s

37 B-SM iR o Pt 5 MEFRE RPN S ETAL L G MG

FiIESERSPENER
Fr S EE RN EE T

\\\?{r

W

60

b 2> &1 Market assets & 7 & ¥ e F o

#cod 3t AT 7 - EBITDA 44 5 Market assets




2.

LB DI E T 2% AP B 5% (Net worth/Total assets ~ Net working
capital/Total assets) -+ # R fF2 2w fF5 Y L HFHLLAR I L E R HP
REGEARIERED T > AR EI L AT MG ik

FRHEFLAR A CRPEAEL TR RN TEALFLF L PMENER
3

l“‘\ﬂ

o P nd F3Rix > A3 1% Current ratio ~ Pledge Shares/Shares Issued
FRHENPEZIIAFEI GEROPFAIEY B FReFAE ufF
6w B FRERAR A AR 4o 0 2 ¥ 45 M7 23k Pledge

Shares/Shares Issued (= &% & fre vt ) o d 20 A7 3 ARE PRk 5 1
PIBEEERAP MR T ATARI AT FE > A HART &
B R AL R A o O PR E T o N EE
ERTF L FE AT RN B LY R PR TR LR R
ERE R A BN RIS S SR IR e PR Y P N ]

RAZOBEIEFAAFEFE A ALEY o

2 RApsHE 8 7 ¥ > %d Creditline (75 # 12
ﬁﬁﬁﬂk’%ﬁ%ﬁﬁﬁ*%we’#%%?ﬁ
#\‘@pgé;@ejigﬁsﬁe,
EHark  HIBF R iR ELEL L
EAEFHPREE ALEE  BRAEZE R
SRR RELRERS ) KAFHNEAE
BAFTERFERABN > X FZAERRF BELE LD PRI S Ap R

{4
B A EF O8RS Fd LEP RN ERET LG EF ok o

=8
&

G

L

N

s Y
oY
i

B

s

t?f‘ ét-}*

AEFT D R L-T-M P4 Bk 8 I St 0 H 2 {&*“1‘3‘?? 3 ']1’?8’;'—1?6
iFae pF Al d & ¥ ae > Asset Volatility d st jF 3 1 F 8 ¥ K B E
0@ % 52 f1* J-PMorgan £33 SN E 0 L O P I SR
L 5B B REMEP 2GR K T By

AEFRGEFHFLR L LT-MBXRY Hi4- BN~ S 247

L2

T fi Replacement cost/Total assets 1 & s 124 -#c 5 i jF g % P i jF 7



ARLE - FER TS o

2R
‘:

eV REMGE AR CRFT R 8AMBF L EFEHY e g
B-S-M & 2 2 it 2 L-T-M #7i¢ ¥ 4p B S @ 0 8 & 3w jFiicd) ™ 3

PR SR E R EF LB NER TG D RFE B L RN 0 A m AL
B-S-M ~ L-T-M #i¢ * 4p b $ic> & &d AN EMAE ~ B HIL L2 i
L FEEN T M Sk K FEHTFF o A g R

ROC & & » &4+ 2 551t &ﬁﬁf"' Iy T E L S IRRIE
L& S

‘ﬁ\
)
N
Zﬁ
i
i

&

w*fﬂ
;gg%‘

5432 ¥ ¥

1.

+ % (5-12) & % ¥ 4v - Market assets/Face debt »+ & 58 3¢ jF 03] % 2 ¥ -
57 B-S-M#E IR P P FF HFaE > WP EET AL GG

FTITLEUSTENE R Slic d 2N A7 B EBITDA 3 2 Market assets
Fl % S EE R S P 2b R > BEr Market assets £ A2 F o F

v o DI B3 4p i %% (Net worth/Total assets ~ Net working

capital/Total assets) - HIREF2 L 5 HFL LM L BRFPRENE L
RN FREN T 2 HADEIELAITE MR b BEFEA
oo @ RELE AE R %%tvﬁ T T RFEOMENERL  WALA

2Rk R

F}-
N
=4
3
s
L

LB IR > AR 1 * Current ratio ~ Pledge Shares/Shares Issued
ﬁé%ﬁé?{?ﬂﬁ@ﬁ%%%ﬁ??%iéﬁkﬁ%%ﬂﬂﬁ4ﬁﬂﬁ6
FEFRHFEAR A ATY 4~ F 2 ¥4 5 M43 43 Pledge Shares/Shares
FARLE ) o d AR ERR AT L PR RN
NP OHENTFTAEAEERACRFFE > FIFIFART EF > L EZFE]]
PEFTETLEHIHELY > DPREREFRELTN N ETRIT L F R
S A A AeIEE > BZE S PR R TR PP B KR RS
HuFhaisd a 200 ieMirpsp 2hAREfNS 2 2B 3

FEZEPETEOQALEY

@
wn
[
D
o
N
N
=
l!
qa

jklgmw /\:"4’. LTM’P?Z'\.IE\PQS l@;éﬁﬁ'{’ ﬁliﬂf#—}"ﬂ}ﬁiﬁ3vl_ﬂ}ﬁ’ﬁ— —4_.:)‘]_6
i E Al d 1 4 97 oo Asset Volatility o i jF 3 Tt fF 8 % B F ¥ ok

62



M3% 582 1% J-PMorgan 23k 2 5N E o i A O P M IFLER

%ﬁimﬁﬁﬁ%$%’ﬁ?@%iﬁéﬁﬁﬁﬁéﬁﬁ%
Fh'a2 3 HFLE - ALT-MEX? H4be- Big g 22 $8> 2771 I
* Replacement cost/Total assets i 5 p* #£4 S#ic 5 Eﬁ‘fé B P i ﬁﬁ? 33
8P EFMFM S BRATHEIFNE > £3TL FR 227 F S
AL - BEREY ML BRRAGTRENT A §HEN L AR
- BER TG

5.  Book Leverage ~ Log(Total Assets) ~ Coupon Rate ¢ = 5 -t & 5 i §F
?gﬁﬁ%&é’d““iﬁiﬁﬂﬁﬁ’“‘iaﬁ R ARy F LM
HE A EY SRR LR - Sk PPN BREE
BEEERE YR ENT A AERDPHFETEI
TpMFHEE > @ 40P CouponRate 5 st %]+ > d ¥ ¥ ¥R E7 48
ToREAFHESRIEAEIF T EEN T WL AL AL M
Rp s A ERY EH P HRFEARTESE -

AN

544 3E WK
1L daEsfe g £u 0L oo > Market assets/Face debt & £ § A ¥ 2% >
ML EFELFALEY 0 T Ot ST P Ry o

2. ANFREAELRFRHLAE PUALTHRERFSEE S AZ AR
W

EAY BBER &AL Hirp

4 FEELPINTAREI2ARPE AP nEHFEFH
FHMFEAHE L AES AR TRP FZAZ S PREI T
ISR LR N F N SRR

63



5.5 % & it d s ROC (Receiver Operating
Characteristic)

d bafae pEe R i’»fb?f;uf - BETT A TEREEYTT o LA E
SR AL I R F 4R PR SUROC 1T L 3RE B f ROC W T
BOAEARS P R A A A aved g i e H- B anmaicala 7 0 2 AUROC :
1;F2 > 4% ROCW # 5 - 44 5pk» ROC # T cha £ 7 5 0.5 ¥ AR 5 "4 43)

55.1 ik N RHIAHE

AL EREM LG 0§ £ B-S-M P R FIRE 208 F B KR
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Bk 3 KMV d % F 30 AMBERET kB0 i ERENEES

05+ (05 HffMEEI Fi) o Flizdpth & 72 P % 2 7 o it Jpb
TG o

3 5-12 i X ve ik syt
Panel A: Default Boundary Levels
Mean Median Std.Dev N

Asset value/Face Debt 1.037 0.417 0.856 14
Leland-Foft boundary/Face debt 1.358 0.788 0.681 14
KMV boundary/ Face debt 1.135 0572 0549 14

AFETfIHEAPEYOP TR = EK > d & (5-12) #4v o B-S-M H#4)

R TUTRE A2 FEEREFREE SN £ R 0 b
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0 | | | | | | | | |
0 01 02 03 04 05 06 07 08 09 1

FAR(B)

¢BSM BELTM KMV
W 52:% % ROC ¥ &

% 513 #& ¥ ROC /& ¥ & #
panel B: Area under the ROC curve
1% 2% 3% 1 # 3 #

Asset value/Face Debt 0.827 0815 0.774 0.762 0.619
Asset value/Leland-Foft boundary 0.833 0.810 0.803 0.768 0.619
Asset value/KMV boundary 0856 0.795 0.773 0.742 0.616

65



d £ (5-13) @ oo b i = 4Rk £ Eala 4 (50.5) > Asset value/Face Debt
HiaEFofF o806 P EFpE*ASIrigEVaFEgant  BLARIFTIFS
Bt H[¥T 0 L-T-M 2% 3 dp b or 2 3% 78 S8 2 3 ROZ 8B R 0 2 BB IRF A
Botd KMV gt A5 = £ ik Sdkcd > HaF 5 f#12 0856 d + KMV $ w2
PEEE? BE ST EP LG ELE FFATRE > A SRAET IR B E e M
*é&%:d%ipi%%??ﬁ?é??ﬁ’#%%3ﬁé%ﬁﬂ$%05’aj%
Brgr ) FRAZ I HEFALL -

5522 ¥ ¥

¥y £ @ 5 0 Asset value/Face Debt #3+ & i E?"T"T T AEF O AFTERAY
BHERAITE R EH =B E T ROC Y RF%FE - I 40 L S oiTiRdg? ki
BIPERSE FRFELS L 1E 2% 3% - #2 - #8337 g TRL =

1
o F
.
0.9 “3 ¢ % o
oo O 0'“‘ ::‘“
0.8 o b ® ** ’A‘ MY
07 ¢ o oot
' * A®
»
06 ¢ e
g A4
=05
x A
T °
04 t °
¢ »
3
03 | a’
[
[ ]
02 & °
0t
¢ o
0.1 L 3
N 2
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
FAR(B)
# Theoretical A Leland o KMV

W53 %% ROC ¥ %

66



%514 FP L ROC & ¥
panel B: Area under the ROC curve
1% 2% 3% | 3 #

Asset value/Face Debt 0.825 0.75 0.704 0.693 0.567
Asset value/Leland-Foft boundary  0.800 0.742 0.707 0.639 0.576
Asset value/KMV boundary 0.796 0.739 0.704 0.686 0.501
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