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Figure 1 Model of VPRNN
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Table 1 Primary Selected Indicators and Their Relevant Codes
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Table 2 Indicators Filtering by Information Entropy and Their Relevant Importance

LA T TabR AR TRREEE | 5 I0S TR TRt EE N
G Eol A 0. 094 Gy RE W= R 0.058
05 I 0. 086 G iR ERER 0.067
C; 53 V& 0.070 Cyy AP R 0.014
Co BB ™ 0. 089 Cig R WL 25 5 0.026
Cyy MR PRI % R 0.076 Cao YEr- LR 0.083
Cis B % 0. 084 G T 4 e 0. 060
Cys fs8 9ugi-l Ed 0.013 o8 BERRA%EE 0.031
Cis B 0. 064 Cy oL W e 55K R e 0.070
Cys A EE 0. 063 o Bk S ST 8 0.055
Ca F A 2% P 0.018 Cis BB RS 0.053
Cp e REW AL 0.022 Cus B4 i ah 1 (i b 3R 0.026
Cx RATEER 0.062 Cis R B 0.023
Cas F B PR BEATHL 0.043 Ca Bl FlE R 0.078
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MEEMNE BETESEMW L EZNEN 0 XM AT
Aliehr, HEBRBIARMKES B, I HB =
(b, by, bl (s <n); @IBEAEHRKEERITHESE
4 B P EIRIR A M L, IndE bR M R KT —&
JE B(E (A 0508 H A 8 40.750) , W) 2 B % 1 4%
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Table 3 Indicator System of Corporate Failure Risk and Definitions of Variables
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Table 4 Description of Test Samples

00 STARIEL  HRSkMIE AR MRS PTAERAS
2003 4 38 36 36 72
2004 4 45 0 45 45 90
2005 4 36 5 31 31 62
2006 4 61 0 61 61 122
2007 4 65 0 65 65 130
Bit 245 7 238 238 476

RS FMAZENESHERARETRRER
Table 5 Paired-Samples T Test and One-Sample Kolmogorov-Smirnov Test of All Variables

i WAGH BB W ol Vo O R
kA siteis WS flousimrippon plo iyl 1
e e DeE e S ¢
L v O S v R

ST /AT 238 -0.271 1.835 0.000"""

BRRRT 3}5:'.1"151 238 3.439 2.373 0.003°** 00007 /
LR N S g
ST AR 238 0.825 0.866 0.000"*"

B L 3;5?1"?}%] 238 1.513 1.402 g.ﬁg”* 00007 /
ST AT 238 0.597 0.766 0.000"**

AL auz;:rj&ﬁj 238 1.036 1.280 g.ﬁg”" 00007 /
ST /A 238 ~1.465 10.933  0.000"***

RaR¥ qk;riﬁj 238 0.501 0.201 0.645 00007 /
mmwes AL DU R M
ST /AW 238 2.441 10.932  0.000"**

s 57 e[ ;Tiﬁj 238 0.500 0.188 g.ggg Sior™ /
ST /AR 238 0.433 0.262 0.111
B 3;5‘;1%] 238 0.569 0.281 0.361 £ £:000™
mwncos TR NS meei o o
G ST /A #] 238 0.894 13.701 0.0007" o p

() FESTARE 238 0.082 0.216 0.000"""
v O S
ST /AW 238 132.857 306.201 0.000***
mA¥ qtgriﬂ 238 136.543 333.308 gﬁg'" 0.721 §
TS ey W B G oo
psmer JATL % T S amT om

EARFPIALEFXARANELL ;" H 1% BERARTE, A5 B FEAFE, "H10% 2 F KT,
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Table 6 Condition Attributes Intervals for FUSINTER Discretisation
Ja [X[8] 0 B ] 1 X 6] 2 X 3
BUEA im0l 20675 000.50)
Yo Fl [-1 051 841 398.000, [3 113 274.230, [20 212 454.081,
3113 274.230) 20 212 454.081) 1 068 707 005.712)
=YL e [-4.461, -0.176) [-0.176, 0.038) [0.038,1.335) [1.335, 3.814)
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Table 7 Comparison and Analysis

between RNN Model and VPRNN Model

VAT ISR E i

AL wis (B VIR BRE

BA A

RNN 256  856.000 15.032  0.003 0.005
VPRNN 22 328.000 6.221  0.004 0.006

7 BE B R, RNN R I R E] 4 15. 032 %,
VPRNN 5 i Il 25 B (8] {X 9 6. 221 &, tb RNN $LAU
KK 45 % ; VPRNN B B BT 5 38 W AL E BUE 4, (WA



H48 A, T AR R S A 25 IR 1 e S T DA T T AT 23

10
10!

iR 100 .......

= e S

- e

) -1

10 A P AR 4 e 25 0 A
10
10° 7000 2000 3000 4000 5000 6000 7000 8000 9000 10000

g%

B2 FRA&RIIGIRER
Figure 2 Comparison of Training Course of Different Models
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Table 8 Prediction Results of Year -3
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Table 10 Test Sample Prediction Accuracy of Various Models
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Table 11 Examine Sample Prediction Accuracy of Various Models
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Prediction of Companies’ Failure Risk Based on Various
Precision Rough Neural Networks

YIN Peng' ,WANG Zong-jun' ,XIAO De-yun®
1 School of Management, Huazhong University of Science & Technology, Wuhan 430074, China
2 School of Economics, Wuhan University of Science & Technology, Wuhan 430070, China

Abstract : Described the relevant notation and mechanism of the Rough Sets Theory ( RST), Various Precision Rough Sets
(VPRS) and Neural Networks ( NN), introduced an advanced model-Various Precision Rough Neural Networks ( VPRNN )
based on VPRS and NN model, and utilized it as a research method for predicting the Chinese listed corporates’ failure risk.
Aapplying the information entropy and T-test to filter various financial and non-financial indicators, consequently, we constructed
the enterprise failure risk prediction indicator system. In order to avoid exaggerating prediction result, we chose the data of year
(t—3) as the starting point. Meanwhile, considering the Special Treatment ( ST) company as the failure enterprise, we selected
160 ST listed companies and 160 non-ST matched companies as test samples and discretized all the data by FUSINTER. Apply-
ing the RST, VPRS, RNN and VPRNN models to predict 78 examine samples, we can conclude that the VPRNN model’s accu-
racy is higher than other models, moreover, the training time needed as well as the rules generated is shorter and less than other
models. Therefore, it can be inferred that the VPRNN model could be more useful and suitable for the prediction of the failure
risk for Chinese listed companies.

Keywords . Chinese listed companies;risk prediction;various precision rough neural networks model; FUSINTER data discretisa-

tion
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