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Abstract

Credit risk is the largest source of risk financial institutions face. Overdue loans
resulting from credit risk are main factors to the losses of financial industry. The output
value of listed companies is in the high ratio of gross domestic product(GDP). Their
credit lines with bank are also approved more than small-medium enterprises (SMEs), and
pay lower interest expense than SMEs. Listed companies acquire a lot of benefit from
society. Therefore, we should construct a set of credit risk models based on their public
statements and market information . They not only help financial institutions to decide
whether to lend or not, lending rate pricing policy, and establishment of financial crisis
early-warning mechanism after lending, but also reduce unnecessary loss of public
investors.

This study uses statistical methods to construct financial distress model, and helps
us to predict the probability of crisis of listed companies before crisis really occurring.
The resources of the empirical analysis are form the financial ratios and non-financial
ratios of domestic listed companies during 2000 to 2006. In addition to the listed
companies as a whole, | try to divide whoe listed companies into two parts, including the
electronics industry and the non-electronics industry. Then I construct Robust Logit
Regression Model to predict the default probability of listed companies. Through the
variables significant test (Wald-Test) selecting key explanatory variables which can be
distinguished industry, the electronics industry model could improve the ability of
explanation, instead, non-electronics industry model reduce. Third, I try to find the
optimal cut-off point to enhance forecasting accuracy of default. Fourth, | verify the
models effect using ROC(Receiver Operating Characteristic) and CAP(Cumulative
Accuracy Profile), and get satisfying outcome. Finally, I verify the effectiveness of the
constructed models using out-of- sample observations during 2007 to 2008 to test the
model whether comply or not. The model constructed by the electronics industry get
correct prediction rate of the best, up to 95%.

Key Words: Credit Risk, Financial Crisis Early-Warning Mechanism, Robust Logit
Regression Model, ROC, CAP



-1 PSS 1
Ll R B B s 1
| e < O 2
T 3

g ?‘[]?J%‘?"léﬁf .......................................................... 4
201 13 2@ SR R EMIEA L TR 4
2.2 FETEERANA BB 10
2.3 BIR 2B e 17

2RI R PR N 29
SRR R L T 22
3.2 L BT . 23
3.3 AR L R e 30
SAFT A T e A 33

o R R T 43
O I 43
4.2 2 3 T R 45
4.3 i 27 2 BE(Cut-0ff Point) ... 52
4.4 CAP ~ ROC 24 B E o ittt it ittt e e 54
4.5 A R R T A 2T 56

E ‘%%ﬁééi ....................................................... 58
0. L T o ot 58
D 2 B g A e 59
B3 FT T EE TR 60

L T T 61



-—

A}

10.
1.+

12.

13.

14.
15.

16.

17.

18.

19.

342
R

B %f‘ 2006 » PAF% A B2 b G R — RPN B RS L 6] 0 B

Bt BB Lk -

i%ﬁ’%%’“WPﬂ\1Hﬁfwﬁian%1w%ﬁvz—??w¢

B2 3t W= S ?g“igiﬁ’“wo

i%ﬁ? 2004 BRI AEEAEMELEF ALV RIT] > PHEARK S

F3F AL -

L & 2008 0 3 o BT ABLRIEEGE AR R R R E T ERAIZ S
g il & ?}?7}1}$ﬁﬁ§ﬁ,, ML Eﬁ\«%fuﬁ—l ST

frs Lo 1OTT > B ® w472 2 [ R Y =R IR sin  F R

EE:’_P;L“WF;T:L;%? °

22502003 B MaAFAL RPN E S g R Y o P Y

ggz‘«‘-,{;ﬂ"" PTRR LY e

TEE 2007 SRR EFMDTFER S A 2P DR FHEF 0 5 F

~EMBERAT LR -

T EH > 19960 ATRAR L KM EBIER A LT 0 W2 Y B F g

1 TR L o

FPE 20080 EFEMABEBRERLLREFY AT F U ERE

FAL#H~ o

B if’2009 EBIBHER G EIL A ATRE ARG AT ST .

v ERAgE 20050 P FEREERE O MrEeREFT 3%

T ?J“»’a_;ﬁ v 12 8

LIRS &&*‘$m«’mm»“uc%m@dmgﬁmMmagﬁﬁ@

EFEMIEABFERA2 AT P EE RS 10%5 28 F 1-15-

e 02004 FERFwPFEENEF2 HRF > N2Y LB g

ﬁ,{ﬂv‘“ u’n{-;ﬁ_l e oo

2 E 220020 2P B F RR2ZHFTE O Fs B $ﬁ1{;p PR L 2 o

£ kA 0 2008 fﬁﬂ: FIUE T A 4T kIR 0 AR 0 ATEE D B R

SIS

WA e o 2007 > 4L AT R R 2 —ROC ATz 2 or o A < B ¢

—:‘J-§ ’z;_ﬁ_l e o

EEE 20010 F 3 2P AR AT ERG 22 0 H0F £ RFT Y TR

:I_E/‘—\? o

B R 1985 0 PARR B STERIZFFE AL O RE S CEFEFL A

L

FE g 0 2003 0 4o » 2 P nIRAn R £ A A BRI L ¢ Logistic

61

Ed
X




20.

21.1

22.

23.

24.

25.

26.

27. 3

28.

29.

30.

A e * ’A/L«§sz~$ﬁ¢§ AL e o
FUEAT s S > 20060 MR G PR 1 RHFR B A KFE R AR 0 BE
%f”ﬁ‘ \\: ’ L"fl“'ri o

PREZ > 1083 8% A FIERIEEMB AR 2 FHFAY "o 4 ¥

‘a

FRE L LG

FghH - im 248 A5 T 020060 R ERFARSEREITERET AR
TR FTEAIRT O ARG ERET Zé’lﬂ’ T 115-140 -
Fo1 20 1988 AF A Y RN 2T K @*7wﬁ’%m%§
?ﬂﬁig,{;ﬂ TR LY o

%iﬁ’ww’ﬁﬁfﬁﬁ W K8 X 8B AR
1=

FREBA VR R Bkt A

ok

T A 20090 ¢ £ ER
Bk

ERT A TR LSl e o
BE 2004 “TCRI G *3=% At 2 B*" > &a £407 7> 2348 >
F19-25-

Fore 2007 S0 ) S EZ M ARIFERA B EEET E R R T

Aﬂ\fLﬁ if‘\gii?Iﬂ"?H FAL#H=~ o

BEF 20000 MAsERIFERID R B2 U S F M £ Ry AL
T/‘Q o

R E —’% » 2000 » 14 A Ffﬁ’;ﬂ\ 8 BB T W — %??a‘zz.fz ﬁﬁ:{;’,‘ _—1; D éﬁf
R AL

BHFE 0 20030 R EMIEBWIERIZTT A B R AT T TR L

62



10.

11.

12.

13.

14.

15.

= v w2
\_g;—q?fh,\

Altman, E.I, 1968, “Financial Ratios, Discriminant Analysis and the Prediction of
Corporate Bankruptcy”, Journal of Finance, Vol.23 (4), pp.589-6009.

Altman, E.I., RG Haldemann and P Narayan, 1977, “Zeta TM Analysis—A New
Model to Identify Bankruptcy Risk of Corporations”, Journal of Banking and
Finance, 1 (1), pp. 29-54.

Alves, J. R., 1978,“The Prediction of Small Business Failure Utilizing Financial
and Nonfinancial Data” , Ph. D Dissertation, University of Massachusetts.
Beaver, William H., 1966, “Fianacial Ratios as Predictors of Failure in Empirical
Research in Accounting: Selected studies”, Supplement to Journal of Accounting
Research, Vol. 4, pp.71-111.

Begley, J., Ming, J. and Watts, S., 1996, “Bankruptcy Classification Errors in The
1980s: An Empirical Analysis of Altman’s and Ohlson’s Modles”, Reviews of
Accounting Studies, Vol. 1, pp. 267-284.

Black, Fischer; Myron Scholes, 1973, “The Pricing of Options and Corporate
Liabilities”, Journal of Political Economy, 81 (3), pp. 637-654.

Blum, M., 1974, “Failing Company Discriminant Analysis”, Journal of
Accounting, Research 12 (1), pp.1-25.

Collins, Robert A. and Richard D. Green, 1982, “Statistical Methods for
Bankruptcy Forecasting” , Journal of Economics and Business, Vol.34, No.4,
pp.349-354.

DeAngelo, L.E., 1981, “Auditor Independence, Low Balling, and Disclosure
Regulation”, Journal of Accounting and Economics, 3, pp.113-127.

Gentry, J. A., Newbold, P., and Whitford, D. T., 1987, “Flow of funds components,
financial ratios and bankruptcy” , Journal of Business Finance and Accounting,
Vol.14, pp.595-606.

Guption, GM, 1997, “The New Talk of The Town: CreditMetrics, a Credit
Value-at-Risk approach”, The Journal of Lending and Credit Risk Management,
pp.44-54.

Hackenbrack, K., 1993. “The effect of experience with different sized clients on
auditor evaluations of fraudulent financial reporting indicators” , Auditing: A
Journal of Practice and Theory, 12 (Spring), pp. 99-110.

Hopwood W., J.McKeown and J.Mutchler, 1994, “A Reexamination of Auditor
versus Model Accuracy Within the Context of Going Concern Opinion Decision
", Contemporary Accounting Research, 10, pp.409-431.

Jarrow R A, Tumbull S M., 2000, “The Intersection of Market and Credit
Rsik” , Journal of Banking & Finance, 24(1~2), pp.271~299.

Joao Eduardo Dias Fernandes, 2006, “Corporate Credit Risk Modeling:
Quantitative Rating System and Probability of Default Estimation”, Banco BPI.

63



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31.

Kealhofer, S.and M, Kurbat., 2002, “The Default Prediction Power of Merton
Approach, Relative to Debt Ratings and Accounting Variables”, Moody’s KMV
Company, January.

Krishnan, J. and J. Krishnan, 1996, “The Role of Economic Trade-offs in the
Audit Opinion Decision: An Empirical Analysis” , Journal of Accountancy,
Auditing & Finance, Vol.11, pp.565-586.

Lau, A. H-L., 1987, “A Five- State Financial Distress Prediction Model”,
Journal of Accounting Research, 25(Spring), pp.127-138.

Lee T.S and Yeh Y.H., 2004, “Corporate Governance and Financial Distress:
Evidence from Taiwan”, Journal of Corporate Governance, 3, pp.378-388.

Lo A.W., 1986, “Logit versus Discriminant Analysis : A Specification Test and
Application to Corporate Bankruptcies”, Journal of Econometrics, pp.151-178.
Merton, Robert C., 1974, “On the Pricing of Corporate Debt: The Risk Structure
of Interest Rates”, Journal of Finance, Vol. 29, No. 2, pp. 449-470.

Odom, M. D., Sharda, R., 1990, “A Neural Network Model for Bankruptcy
Prediction” , Proceedings of the IEEE International Conference on Neural
Networks, pp.163-168.

Ohlson, J. A., 1980, “Financial Ratios and the Probabilistic Prediction of
Bankruptcy”, Journal of Accounting Research, Vol.18, pp.109-131.

Pinches , G . E. and K. A . Mingo , and J . K . Charuthers , "The Stability of
Financial Patterns in Indurstrial Organizations” , The Journal Finance, 1973,
pp.389-396.

Platt, H.D. and M.B. Platt, 1990, “Development of a class of stable predictive
variables: The case of bankruptcy prediction” , Journal of Business Finance &
Accounting, Vol.17 No.1, pp.31-51.

Pogue, T. F., and R. M. Soldofsky, 1969, “What’s in a Bond Rating?”, Journal of
Financial and Quantitative Analysis, 4, pp.201-228.

Sobehart, J.R., Stein R., Mikitkyanskaya, V., Li L., 2000, “Moody’s Public Firm
Risk Model: A Hybrid Approach to Modeling Default Risk”, Moody’s Investors
Service Special Comment (March, 2000).

Tor Jacobson, Kasper Roszbach, 2003, “Bank Lending Policy, Credit Scoring and
Value-at-Risk” , Journal of Banking and Finance, 27(2003), pp.615-633.
Whitaker, R. B., 1999, “The Early Stages of Financial Distress”, Journal of
Economics and Finance, Vol.23, pp.123-133.

William F.Treacy, Mark Carey, 2000, “Credit Risk Rating Systems at Large US
Bank” , Jouranl of Banking and Finance, 24 (2000), pp.167-201.

Zeitun, R., Tian, G.. & Keen, S. ,2007, “Default Probability for the Jordanian
Companies: A Test of Cash Flow Theory” , International Research Journal of
Finance and Economics, 8, pp.147-162.

64



