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The prediction model of financial distress of Chinese listed

corporations based on a hybrid RPR model

ZHU Shi-wei, SAI Ying
(School of Computer & Information Engineering, Shandong University of Finance, Jinan 250014, Shandong, China)

Abstract: A new hybrid RPR model for predicting financial distress of Chinese listed corporations was put forth. The proposed
model integrates the rough set(RS), the principle component analysis( PCA) method and the radial-basis function neural network
(RBFN) . Besides the traditional financial indicators, the cash-flow indicators were introduced, which can perfectly reflect the re-
al-time financial situation of a corporation. In the model, the RS was applied to reduce the indicator, the PCA was employed to
select indicators and reduce dimensions, the RBFN was used as a prediction tool for the corporate financial situation. Experimen-
tal results suggest that the model has high prediction accuracy and execution efficiency.
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Fig.1 Structure of radial basis function network
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Fig.2 The main process of RPR model
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Table 2 The selected indicators and their calculation expressions
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Table 5 Training time comparison with BP model
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Table 6  Predicting accuracy of RPR and RBFN models
for ST corporate
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RPR 60 54 6 90

7 RPR A1 RBEN BB ST 28 wAEAS (14 B0 ol 2%
Table 7 Predicting accuracy of RPR and RBFN models
for non-ST corporate
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Table 8 Hit ratio comparison with traditional models
BEny MAHEARC R eI/ %
BPN 120 26 78.33
ARIMA 120 35 70.83
RBFN 120 19 84.17
RPR 120 11 90.83




L

6 [T S N

2,
&

ne
2

e (G Ji0) 3

TR 5 0 AT LIS 2] 35 ] PCA J5 %) RBFN
PR A2 (] A T 2 A AT A R0 b R AT i A 2 TR 4R 48,
WEGAR BP 25 S5 A% G AR A7 4 L ELAE Y ZRoAn 1t
T8 24 SR 7 L, e LA AR R A1 o] A A 2% 32 1) ) Eh A,
P PR RS EE o
3 ZitMEZ
T IR AR 4 20 B aT LIS 3, BT PCA FI RS
ZY1Hi 1Y) RBFN I 55 11 % 465 B——RPR #E8Y , 724 3C
JITAIFSE ) I 55 T (] R LA AR B G it o B
RIF BP MIZS BT, 5] AKLBE S BREEA 1 TR
Febm, Sell T DA U AR AR e L i R (45
B 1) 12 R 4 T b, 52 e £ Ml W 55 5s A7 IR0, F8 A
AR AR R B A2 4 B ] PCA X i A 1]
23 [A] A T AR AT LA RUCHb 4 5 RBEN iy A9 60, 76 %
R 28 5 4 52 2% B 1) ] s Sl 2 4 T 1 SR il g v
T3 A SCHR Y RPR W55 fE L U A5 1 Sl it 9 A
MV A 55 i AL S B AL T — A4 BT 4 O 9 R B R
%, TR Bt B B b = A 5 e 4 b W 45 T 1) B
W

AR RPRBUZESLIS T /R T R AT R PERE, (H
TAPIRAAAE— 2 1 R BRAE A T THEAR SR i F 52
ek o N SR A BRI T IR bR AR Y
VERRPRUE A 55 45 b 1) b FH 45 [l A RS ik (]
IHRKEAE AR W58 25 S8 RBFIN 455 U 25 44 11 14—
AR, 41 RBEN FURLF-FEOLAL (PSO) B30 3% (A 2
T AL ERED D R S R i S R 2 4, DL R
IBUAS SRR 0 0 25 2R, S 3 BT A WA I 55
PRI BT PR R A AT A S AR i

S 3k

(1] 5kng , gk, R . Aol W 55 BUE AT AT AR 7T (M L st h
el U S 22 3 H A, 2004

(2] AU, AL . BT BP A P2 i b 2 W) A 45 T A
L] RS TAEME S5, 2005(1) :12-26.

[3] FITZPATRICK P J. A comparison of ratios of successful indus-
trial enterprises with those of failed firms[J]. Certified Public
Accountant, 1932:656-662 .

[4] BEAVER William. Financial ratios as prediction of failure[ J ] .
Journal of Accounting Research, 1966(Supplement) : 71-111.

[5] ALTMAN Edward. Financial ratios discriminate analysis and

prediction of corporate bankruptey [ J]. Journal of Finance,
1968, 9:589-609.

[6] ALTMAN E I. Zeta analysis: a new model to identify bankrupt-
cy risk of corporate [ J]. Journal of Banking and Finance,
1977, 1:29-54.

[7] OHLSON J A. Earnings and dividends, an analysis and exten-
sion of the Beaver, Lambert, and Morse valuation model[ J].
Journal of Accounting and Economics, 1989, 7:109-116.

[8] COATS P, FANT L. Recognizing financial distress patterns us-
ing a neural network tool [J]. Financial Management, 1993,
3:142-155.

[9] BORITZ J, KENNY D. Effectiveness of neural networks types
for prediction of business failure[ J]. Expert Systems with Ap-
plications, 1995, 9:503-512.

[10] X7k, §K 7% . BP il RBF #1289 45 ff) MATLAB 5238 J%

HAERELALY]. ISR, 2007, 30(4): 77-80.

[11] POWELL M J D. Radial basis functions for multivariable in-
terpolation: a review [C]// Mason J, C, Cox M G. Algo-
rithms for Approximation, Oxford: Oxford University Press,
1987: 143-167.

[12] SIMON Haykin. Neural networks: a comprehensive foundation
[M]. Beijing: Tsinghua University Press, 2001 .

[13] ACOSTA F. RBF and related models: an overview [J]. Sig-
nal Processing, 1995, 45:37-58.

[14] MARTIN T Hagan, HOWARD B Demuth, MARK Beale.
Neural network design [M]. Thomson Learning: PWS Pub-
lishing Company, 1996.

[15] ANTONINO Staiano, ROBERTO Tagliaferri, WITOLD Pe-
drycz. Improving RBF networks performace in regression tasks
by means of a supervised fuzzy clustering [ J]. Neuro Comput-
ing, 2006, 69: 1570-1581.

[16] XNZLER, skaCobR . LR34 B i by il 00 55 FE L
BRI ) ] AR R, 2004(4) 1 70-75.

[17] FAL e . SPSS Hgeitarfr[M]. Jbat: B Tl i At
#t,2007.

[18] HAN Jiawei, MICHELINE Kamber. Data mining: concepts
and techniques[ M]. Beijing: China Machine Press, 2001.

[19] WHITEHEAD B A. Cooperative competitive genetic evolution
of radial basis function centers and widths for time series pre-
diction[ J]. IEEE Trans on Neural Networks, 1996, 7(4):
869-880.

[20] IR . MH&e M4 W) R G0 SRR I LN AR R R B3
[D]. JRHR - T RO A i S 5 F ] T, 2004

(%% . 332 77)



