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This research analyzes the China s stock market to evaluate development and evolution of the special

treatment (ST) system, and compares forecasting outcomes between stepwise logistic regression and

cascaded logistic function at first. We decide to construct prediction model with cascaded logistic function

and estimate distress duration with absorbing Markov chain, using the companies of the A-share in the

stock market of Shanghai and Shenzhen as a sample. The research applies cascaded logistic function to

estimate probabilities and evaluates the probabilities to classify five groups, then applies absorbing

Markov chain to estimate distress duration of special treatment (ST) companies those perhaps rescind

special treatment or drop out from the stock market in the future. The conclusion through the uses of two

methods are excellent for two reasons: the first, the discriminate ratios estimated by cascaded logistic

function could be higher than 90%; secondly, the enterprises distress duration estimated by absorbing

Markov chain could provide exactly approximations compared with the actual failure companies.

Key Words: Special Treatment, Stepwise Logistic Regression, Cascaded Logistic Function, Markov

Absorbing Chain

JEL Classification: C13

Abstract

1.

( s p e c i a l

treatment ST)

1998 4 22



85

1990

11 26

2005 11 837

491,802

21,855 1991 4 11

2005 11

547

1

2

ST 1998 24

2003

52 ST 3 1

1998 2005 ST

ST

Review of Financial Risk Management

1

2



86 96 3

ST

ST

ST ST

1 ST

3 ST



87

2.

2.1 1998 2005

2.1.1

1998 1

1.

2.

5% 3.

1998 2005

ST

1998 ST

ST ST

ST

ST

ST A

Review of Financial Risk Management



88 96 3

ST

4

2.1.2

( )

ST ST

ST

2.1.3

(particular transfer PT)

ST

4 1998 2005



89

PT

PT

5

PT

2001

PT ST

( )

ST PT

2006

5

2.2 2006

Review of Financial Risk Management

5 2006 5



90 96 3

2006 5 19

13.1.2

*ST

ST

5%

*ST

1998 2005 ST

ST ST

2006 5

*ST

2.2.1

( )

*ST

5%(

)

ST

5%

,



91

2.2.2

13.2.6

3.

Beaver(1966)

Altman(1968 1977)

Blum (1974)

Martin(1977)

logit

Ohlson(1980)

(over

sampling)

Zmijewski (1984)

(parameter)

probit logit

Collins and

Green (1982) 161

logit

logit

Bovenzi et al.

(1983) probit

1997 1981

West

(1985)

Review of Financial Risk Management



92 96 3

Gentry et al. (1987)

probit logit

l o g i t

Foreman(2003)

1999 77

14 63 logit

Platt and Platt (2002)

1989 1998

24 62

logit

98%

(2006)

96.28%

20

logit

Summers and Sweeney (1998)

1980-1987

(Wall Street Journal)

51

(standard industry

classification; SIC Code)

Etti et al. (1999)

(2000)

(2001)

(proportional hazards model)



93

Lane et al. (1986) Lee

Urrutia (1996)

Mariano et al. (2003)

( )

Corcoran

Leininger (1973)

Kijima (1998)

A E

(1980 1996)

(2005)

40%

(2006)

2003 A

ST ST

ST

4.

4.1

A

Review of Financial Risk Management



94 96 3

9.2.1 9.3.1

ST

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

911

1998

ST

2002

2003 ST

52

1

2003

1 panel data

ST



95

ST 2002

2003 ST

2003

ST A

Beaver(1966)

Review of Financial Risk Management

2



96 96 3

2



97

(over sampling)

(choice-based sample biases)

2003 ST

52 5

47

13

1:3

188

ST 2

4.2

Martin

(1977) Ohlson (1980) Foreman (2003)

(2006) (2006)

1 0

(independent variables)

3

Review of Financial Risk Management

3



98 96 3

4.3

V Vi

Xi1,Xi2,Xi3 Xin ∈ vi,Vi ∈ v,i = 1,2,......m

(1)

Ui

U β

(2)

ST

ST

ST

ST ST

2003 ST

ST

A B C D E

A 2003 ST

E ST

2003 A

E B C D

ST B C D

C

B A

D E

A E

B C D (non-

absorbing state)

(canonical or

standard form)

P( transition

matrix) (3)



99

(3)

r

s

I 2 2 ST

0 1

A E 2 3

R 3 2

B C D ST

ST Q

3 3

Pij 1

R Q

1

Pn

(4)

(5)

(6)

Qn n

Q

Q

1 n Qn

(7)

F=(I-Q)-1 (fundamental

matrix)

(1) F nij

i j

(2) F

(3)

B B bij

i j

B = FR

S1

S1

S1

p Si Sj

f 1 (ou tcome

function)

Review of Financial Risk Management

(8)



(9)

bj1

S1 Pij

j=1

b 11 = 1

n

(10)

(10) H

B

P̂

F̂

i

F̂ fij

j

( )

5.

5.1

188

141 ST 47

4 ST

100 96 3

ST =0.05

/ (X3)

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

5.2

(Foreman 2003)



4

α=0.1 α=0.05 α=0.01

101

( 5)

90%

Review of Financial Risk Management



102 96 3

(11)

5.3 ST

ST

A B C

D E A 2003 ST

ST 2003

E

B C D

ST

B C D

B C

D P<0.333 0.333<P<

0.666 P>0.666

B(P<0.8) C(0.8<P<0.9) D(P>0.9)

2

2003 ST 2003 2004

ST

2003 7 7 3 37

3 2003

5

2 B C D



103Review of Financial Risk Management

6

7

8



104 96 3

7 11 11 25 3

ST 2003 2004

6 9

P1 P2

I ST

A E

R

B C D ST

ST Q

1 R

Q 1

ST

(

) ST

ST

n

n

(FR) F

Q

F1 F2

9



105

F

B

ST

C D

B=FR

B1 C E

14.55 B E

23.42% D E

20.23% A

C D B B2

B E 19.61 C

E 25.10% D E

17.67% A

D B C

ST

B ( ST )

( )

H G

Q̂

Q F

F̂ K̂

Review of Financial Risk Management



106 96 3

F̂1 F̂2

ST

B ST

ST

B 1.3405 C

ST ST

C 1.0851

B 0.5563 ST

D ST

D 2.3619 C

0.2051 B 0.5506

ST

K̂1 K̂2

B

ST

B

1.3405 C 0.0397

D 0.6801 C

ST

C

1.0851 D

1.4594 D ST

D

2.3619

ST ST

10

5.4 ST

2003 B ST

2004 A ( ST)

B

2003

D ST 2004

E ( )

D

B A

D E

11 ST

B

A

10 ST



107

1.3045 1.9912

B 1.22 1.36

12

D E

2.3619 1.6163

D E ST

D

1.73 1.74

( ST )

Review of Financial Risk Management

11 ST

12



108 96 3

6.

A

ST

B C D

A E

ST ST ST

ST

ST

( 6)

6



109

ST

ST

ST

ST

ST

ST

ST

Review of Financial Risk Management



110 96 3

1. (2001)

--

2. (2006)

-

69 1-39

3. (1980)

26 83-

94

4. (1996)

13:2 173-195

5. (2006)

6. (2000)

-

7. (2005)

2:2 63-76

8. Altman, E. I., 1968, Financial Rations

Discriminate Analysis and the Prediction of

Corporate Bankruptcy, Journal of Finance,

vol.23, no.4, pp.589-609.

9. Altman, E. I., G. G. Haldeman and P.

Narayanan,1977, Zeta Analysis: A New

Model to Identify The Bankruptcy Risk of

Corporations, Journal of Banking and

Finance, vol.1, pp.29-54.

10. Beaver, W. H., 1966, Financial Rations as

Predictors of Failure, Empirical Research in

Accounting: Selected Study, Journal of

Accounting Research, vol.4, pp.77-111.

11. Bovenzi , J. F., J. A. Marino and F. E. Mcfadden

,1983, Commercial BankFailure Prediction

Models, Economic Review, Nov.(Federal

Reserve Bank of Atlanta ,Atlanta , GA) pp.14-

26.

12. Blum M., 1974, Failing company

discriminant analysis , Journalof Accounting

Research, Vol.12, no.1, pp1-25.

13. Collins, R. A. and R. D. Green., 1982,

Statistical methods for bankruptcy

forecasting, Journal of Economics and

Business, vol.34, no.4, pp.349-P354.

14. Corcoran, W. & W. E. Leininger (1973),

Stochastic Process Costing Models, The

Accounting Review, January.

15. Etti G. B., T. W. Sager and R. C. Witt, 1999,

Industry segmentation and predictor motifs for

solvency analysis of the life/health insurance

industry, Journal of Risk and Insurance,

vol.66, no1, pp.99-124.

16. Foreman, R. D., 2003, A logistic analysis of

bankruptcy within the US local

telecommunications industry, Journal of

Economics and Business, vol.55, no2, pp. 135-

166.

17. Gentry, J. A., P. Newbold and D. T. Whitford,

1987, Funds flow components, financial

rations, and bankruptcy, Journal of Business

Finance and Accounting, vol.14, no.4, pp595-

606.

18. Kijima, M., 1998, Monotonicities in a

Markov Chain Model for Valuing Corporate

Bonds Subject to Credit Risk, Mathematical

Finance,no.8, pp229-247.

19. Lane, W. R., S. W. Looney and J. W. Wansley,

1986, An Application of the Cox

Proportional Hazards Model to Bank Failure,



111

Journal of Banking and Finance., vol.10, no.4;

pp. 511-532.

20. Lee, S. H. and J. L. Urrutia, 1996, Analysis

and prediction of insolvency in the property-

liability insurance industry: A comparison of

logit and hazard models, Journal of Risk and

Insurance. vol. 63, no1; pp.121-131.

21. Martin, D., 1977, Early Warning of banking

failure, Journal of Banking and Finance,

vol.1, pp.249-276.

22. Mariano, R. S., etc. (2003), Markow Chains

in Predictive Models of Currency Crises-With

Applications to Southeast Asia Currency

Crises,

23. Ohlson, J. A., 1980, Financial ratios and the

probabilistic prediction of bankruptcy,

Journal of Accounting Research, vol.18, no1,

pp.109-131.

24. Platt H. D. and M. B. Platt, 2002, Predicting

Corporate Financial Distress: Reflections on

Choice-Based Sample Bias, Journal of

Economics and Finance, vol.26, no2, pp.184-

199.

25. Summers, S. L and J. T. Sweeney, 1998,

Fraudulently misstated financial statements

and insider trading: An empirical analysis,

The Accounting Review, vol.73, no.1, pp.131-

147.

26. West, R. C .,1985 A Factor Analysis

Approach to Bank Condition , Journal of

Banking and Finance. 9, pp253-266

27. Zmijewski, M. E., 1984, Methodological

Issues Related to the Estimation of Financial

Distress Prediction Models, Journal of

Accounting Research, vol.22, no1, pp.59-81.

Review of Financial Risk Management




