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Abstract

Based on sample data in years 2014 and 2015 for companies listed on Shanghai and Shenzhen
stock exchanges, this paper compares the financial pre-warning abilities of Z-score model and BP
neural networks model. It turns out that the latter model obviously provides significantly higher
rate of accuracy than the former. The empirical results give us some suggestions as follows: firstly,
in the environment where bankrupt standard is adopted as the symbol of financial crisis or finan-
cial dilemma of oversea listed companies, the company multi-variable financial pre-warning mod-
el, Z-score model, put forward by Altman, is not much suitable for domestic listed companies,
which, if used directly, would be proved to have a high misdiagnosis rate; secondly, the artificial
neural network has great potential in the financial pre-warning field, worthy of being studied
deeply.
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1. 518

BEAE R E IS S 2, FRE AR T AT RO A R RIS, R G IR Pk . 22
Grfabla, RESFFRFARE, EIEPAEESE XS RN E . SIS EmARSENERZEZ
J7TRIERT, AT AR A b 1R A 55 90 0 7 A S Wk 5% 6 3 A — A B LA R 4 o

AT 25 AR TR P H 1, 8T AxTH T AR A IV 553 31 HH BT T I 1D 45 8 ARG (1 R R A 0, RN &2
JASE (18 2 7N B 5 o 2 P A R 020 RO PP A R T, DB o] JEC IR AR R, i T 5% XU 5 L 1 B R 6
FHBE[1]

W ERF S B B 12T 1998 4 3 A 16 H, LA TR & I X (UF #5387 [1998]6 *5), AltAli 1 (%
T b EIR 0 S ] B SRR AR EE T @ kY, BRIRYINE SR 2 2 BT R IREIE 57 52 2 BT AR B IE
FAL G BT SR BT RO AR, BOPAR LR ) BT A R R SRR 5 SEAT R AR EE . BARE N 1. iES
A Gy T RLEE SR BT A FIAERE AL 2 BT TR LR TS S TR AR B A S . R A HAIER S
H, AEEE—-NZHHIFME, EHEZSHFNZA R R ESATRAI: mRAEHAZGH, 1ZKE
HATAEMPT A5 S M — R 2. FEAAC BRI S AR A H Bk R IR BRI A 5%. 3. UEFR 28 5 FT NEAE K
S AT SR T, T AL B 22 “ST” (Special Treatment 4 5)bric, HsRK 2 AR AR ICIHAT I
MR R, HERAFMENSAERA “ST” bR EATHNIR SRS 5 b R, Hd ST i
W BT AR ESFE GBS, *ST RSN i ARNES: = F 5 WM.

KT, @S TIE RGN T L AR M EEME RS, W LAREEERE. Xt kA a
e ROLHEAT U 53 A, AMERE BT 28 &) BB RRE 2% e LB BRI e e 5 3, 1 HAR ok &R 6
FHOR T A A

Beaver (1966)i%HX | 79 KW 55 fE LI 2 WA N FEAEAS, 218 101 i EL Bt FE AT EC XS, o 30 M
% LA AT AR B T, R I &I R 15 55 AU il R AR W 45 S ML 45 1 TN 2 B A R [2]

Ohlson (1980)i&HX | 1970~1976 4 [alfi /™= 1) 105 KA GI/E M FLFEA, Bhik 2058 K 554 FE 1) A =]
ST, 208 R E BT e, SEIGaE AR, A IR S A/ A AR BLRE X B AR BR 1 TR
Bk 3] 96.12% [3].

Aziz. Emanuel f Lawson (1992) AL & R brik RAGEE 7 HE A, SRS R B RIS IR &80
BT 0 TR R [4]

Ji g, ERNUE(2005)Lh 29 5K ST KL AR M 61 KAk ST #_ LT A R ECHE A FUREA, %5 T 9

&N %
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ANDLE T EARPR AT AR 0T, AT RANHERR 2 90% I A5 S, 1X 1 B F DL 0 AR AR 2EAT U
% fE LI Tﬁﬂﬁxﬁzaﬁ[s]

ASCHEEEREARBET 31 K LT AT 2014, 2015 FEHEFEENFEA, L Z-score 57, BP #H14M
LRARAL I S TR . BRI S, JeilgRE —A BP Mm%, FARNIIGEHR LTI, 30
WK, 5 H Z-score BRI TG H I HERGR AT L. SRS SRR W], b 22 X 28 B 7E 3 77 THT W 2% (5 o

2. {HXER
2.1. Z-score &5

1968 4, L[ #H Altman #3% H SoH 2 JoANE B VA 1 U5 328 2 Aol I 55 s g, g 1 A
A AR B 55 PUERLR, B Z-score B, MERGEH L S Rtk 45 R AR
Z=12X,+14X,+3.3X,+0.6X, +0.99X; (1)

. =Hx%:\1‘l /ﬁT %
X = S BIN /T A
Z-score B IE S IX (R a0 1 Fios o

2.2. BP &M= HY

R ZEIA% R (error Back Propagation, fAiFR BP)SI%: I R 22 S AL RESLVA N 27 21 A2, thf& R IE A 55
FIRZE S AL RPN FRAL . W “BP M7 I, — 248 A BP SUENIZINZ E AT 2 M 45 .

BP 5% 4 I D, M ARBIm d NMEPE X (1=1,2,--,d) 8k, fth 142y, (j=22,---,1) 1
o WM dMEARIZEIT. | MREME T, g MRIERE IO 2 R AT S5, AEP%):
5 )AL ICBRIE ) FoR, RZH h AMETTIBIE R " £ WAEE | ME TS RIES
MATCZIMRBERBON v, » B2 h ML ZE | M2 T2 0 FEEEBUA w, « iaﬁ%}?:—'ﬁﬁ h
AL TR ap, = Y7 Vx> RS ] MR TTBIEI AN B, =30 wyb, » Hhe
K5 h M2 T i [6].

ERM g+ 1+ 1)g + I DMSEHEHE: MAZRIRZERdx g MUE. BESHHEZER qx 14
BUE. q ANBZZTTIEIE . | AN E A2 o e .

BP & — MR 5%, ISR 5 R SCRIB LS I U 2 Ho A7 S it AR
SHv KEH Ty

V< V+AV 2

BP SEFE T B L T [ (gradient descent) HEME, LA H AR B 4786 B2 77 15 0 S HEAT R4 . XU ZRRE B

2

(X Vi) BB LE (X, y, ) EHORITT %24 E, = z(y, V) . BEEIE, A

OE,

AWy = -1 ow
hj

®)

OE,

AV, =-1 4)
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Table 1. Critical interval of Z-score model
% 1. Z-score fFREV R IR R X 8]

Z fH X [ Al 5 TEARAS
7>267 AR RIS o2
1.8<7<2.67 AP AL TR X
Z<18 A VAR TR H () T 45 fs AL

XN INZRFEG], BP SR AT UL B4 Selt i AR R i N2 M 22T, IR A B2 (5 S %
HBEA B ERSR: Rttt ERRE, BERESRERERENST, RaRiEkRzmes
TR ZE RN LB B AT B o 2R R IR AT, ERIA RIS b Ak M ohaE, Bl ZRix
Z LA MR/AME .

3. PFREIRE TR L
3.1 MRBEASHIEMLE

BT R E R 1 P AN e, BT A AR LS A 4. DRI FE I FE A AN W] R DA bR,
R FNT— A ) 5 A5 AT 58 SE VIR L o A SR I 55 R 55 D1 57 78 D4 28 wAR 0 53 3 TR ““ R il Ab 2
DT L TF SR AR 16 8 1 TR BB R 7 1 AT ML R 5 B PR AR B = AR T b o ST 1 BT A w2588
I 25 54 o o R MR R 2 2015 4E4EkR ST IIE 4 Ll A 7, LUK 45 IRILIE 3 0385 4
Vb 25 B R B (1) 5 IR A WIAE 2014 SRV 5 ds R ELALHE M ZR e O T i B AR . R R
RIS AR, LASANIRTT I R A ) A R R

X AR E A (00 P Ak B SR BT T I S5 HAR 1, E R EAR T BEALIEE T 9 ANE 2015 FElibs
ST Eiaw, 22 M SEIIEF ARG, WNEEr-ffik. FlEEP a1+ Z-score B4 ) T
ANAFEIFeRR, 5 A Excel RAATEH, 1H5H.
3.2. Z-score 12 BV ERHZ (R 2-3R 3)

7 Excel £ AT THRIFGIHHERR R, KAEMSEHIC N 1, ARAEWH 0, AbT AR X Rt e
e 0.5, 25 Rk 2 fivs.
3.3. BP #H&MEIRTY

ASCfE A Python #4 A LR 18, Z29A00, B2 RN 2, 1 IPHE DLk B m e 2
FHHBERKRE, BRI STE TR, {#HPR#E BP Hi%({EH SGD)Jwts .

RAIGIZ T RINT .

YIRS ] (F2): 0.3250.

T 25 R (R AW 55 FENLER IR N True, ARAERIRA False):

[True, True, True, True, True, True, True, True, True, False, False, False, True, False, False, False, False,

False, False, False, False, False, False, False, False, False, False, False, False, False, False].
HER (%) : 96.77,

3.4. FFIERAGELE:
STEE PRI AR A 43 45 3, AR WSS I HERfE . BARHiyE, B DL P A R L 2 — 25

BRERIIELE
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CKBa N ST A FIRFIAM &5 IEH 7).

PR, T P 2 AR R 5

Table 2. Sample data and predicted results of Z-score model

= 2. HEARBARR Z-score RBUITUNLE R

/rk._‘

BT CRE IV S5 IR R G 149 2 ) T SR Wk 45 TR 3558 P i 2 2408
ﬁ%ﬁ%%m;@%ﬁ? 0, Xf ST /7] st i

BN R, HIUER

95 NCIEZ S X1 X2 X3 X4 X5 Z-score Y-pred HER 2
1 FRHE A 0.0000 0.0000 0.0000 6.5120 0.2855 4.1899 0 38.7%
2 IEPR 54 0.0000 0.0000 0.0000 1.9020 0.5986 1.7338 1
3 T VR I 0.0000 0.0000 0.0000 16.7475 0.1844 10.2311 0
4 PR 0.0000 0.0000 0.0000 0.4478 0.3167 0.5822 1
5 —KER 0.0000 0.0000 0.0000 2.2268 0.4750 1.8063 05
6 R -0.0110  -1.0455  —0.6748 37132 0.5891 -0.8927 1
7 RS 0.0299 0.1346 -0.1431  312.6651  0.8289 188.1719 0
8 R -0.2218 0.0187 -0.0441 0.6374 1.2702 1.2545 1
9 LSE T -0.3449 -3.7879 -0.2521 28.3604 0.1597 10.6254 0

10 R A 0.3358 0.2003 0.0253 25744 0.0296 2.3408 0.5
11 RIYIRER -0.0489 0.2774 0.0759 1.6034 0.3253 1.8641 0.5
12 BB 0.1828 0.3416 0.0966 4.3844 0.6890 43293 0
13 T B -0.0723 —1.8045 0.0329 11.1250 0.0060 4.1766 0
14 R A -0.0866 0.0603 -0.0827 1.8215 0.2441 1.0421 1
15 iz 0.3796 0.1380 0.0305 0.9997 0.1884 1.5357 1
16 frie LN 0.1550 0.1130 0.0853 2.2299 1.3666 3.3167 0
17 e i 0.1145 0.1089 0.0301 2.4981 0.5292 2.4119 05
18 RINEH 0.0898 0.3851 0.1566 10.9283 0.6595 8.3736 0
19 EHERS T 0.0591 0.0238 -0.0019 0.9226 1.9039 2.5363 0.5
20 wBELED 0.0160 -0.0757 0.0163 2.0384 1.0177 2.1976 0.5
21 R A4 A 0.1980 0.1558 0.0511 1.7461 0.4805 2.1479 05
22 TCL 4[] 0.0808 0.0664 0.0550 0.6544 1.0878 1.8409 0.5
23 R -0.1375 0.1726 0.0696 7.1916 0.4339 5.0509 0
24 H T 0.2370 0.3184 0.0779 8.7362 0.1970 6.4238 0
25 P35Il 0.1334 0.2409 0.0345 0.5852 0.1938 1.1542 1
26 R R Y 0.1597 0.0599 0.0112 1.2862 0.2698 1.3515 1
27 TLBAMLAR 0.1018 0.0337 0.0032 0.4528 0.3879 0.8355 1
28 AT Bt 0.1047 0.2714 0.0788 1.8822 1.2544 3.1369 0
29 HMRALET -0.2359 -0.2118 -0.0016 3.3230 0.3112 1.7171 1
30 IR 0.3432 0.2048 0.0111 1.2703 0.4768 1.9695 05
31 KRS -0.0492 0.1103 0.1232 20.3401 0.7068 13.4056 0
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Table 3. Distribution of sample companies’ Z-score value

% 3. BEANTIN Z-score S

Z-score NGIE (] WA %.(%)
7>2.67 12 66.7
1.8<72<2.67 9 0
Z<138 10 40.0
RRHER (%) 38.7

Table 4. Comparison of the two models

4. FPIEEIEYELER

A KR AR BRAIFR

Z-score 0.440 0.270 0.320

BP #1254 0 0.045 0.032
TRAR IR AOBE R ARG

ANHEHEN, Al I S5 TR0 5 K AR i P ) T A PR ARAH DG R, AR AR 8 — RN R 2R 1R 1
XA A AR RSN B SRR AEAS B I HERA S, 1 BT — MOS R 2 E TRz 1 2 R A5
25, BefS UMTERE FEE AT B R B N S bR 7] DR X T ZAMAR SCOXFE I 1), o 28 ) 2% i 7090 Y
N E AR S .

4, 4Eig

SCEHET 2014 4, 2015 ERIREAKHR LT Z-score HEAY . BP #HZE % AR AL FRE b T A ]
FIERR . SRR, JaBEEmtE LB T, WA, &M T E AN L) Z-score B
FFAE M TR E P EOL, IF HAVERR A& Ve BRA R, mosp2e 2R 2 — PR TR e

FEARE RIEROT ], SCREMFAE A L. B, FEARPIEG ROIR S HAZEOR, HARARR
HREAL, WRIZ Rz s MG, SBOEANZ R 18ES; HIK, EREA A 1
TR RN RS, RIEBCEBI I ARAZAT WA R 5 R ABIECRT, S BUE A 24T Mk 2 7T &5 LB ANAT
A, A AT W2 ) B AR AL SE R AT BOR 25, W S fabe BT — B R IAT L R ik, 300 2
T ) 55 PR B 1O 55 TOUES O3 M R RE T AR RN

BEX FaRskEE, SCEVONAT UL AT IR AN B, HEIAEAKCRE, RIS R IE S K H
ZFE, AR M A, RSBRANZARE D BT, WHUREA, W R AR I R GIEAT
b T B, DS AT ML PR 3RO I 55 TR A B, AR AT RERAE, A ADRAT ML R IR AR AR
H, MIIZRE S & S PEE s AR .

SE3Hk (References)

[1] R e 55 XS PO SRR ST M), R ARARI 2 K ik, 2008.

[2] Beaver, W.H. (1966) Financial Ratios as Predictors of Failure Empirical Research. Journal of Accounting Research
Supplement, 4, 71-111. https://doi.org/10.2307/2490171

[3] Ohlson, J.A. (1980) Financial Ratios and the Probabilistic Prediction of Bankruptcy. Journal of Accounting Research,
18, 109-231. https://doi.org/10.2307/2490395

[4] Aziz, D., Emanuel and Lawson, G. (1992) Bank Prediction: An Investigation of Cash Flow Based Models. Journal of

Management Studies, (12), 62-67.



https://doi.org/10.2307/2490171
https://doi.org/10.2307/2490395

[51 FdE, EuiiE. 2T ISR ETRR 0T &Gy TERR 7y T[], <@, 2005(12): 107-109.
[6] J&EME. HLEIIM]. dba B H AL, 2016.
[71 Hornik, K., Stinchcombe, M. and White, H. (1989) Multilayer Feedforward Networks Are Universal Approximators.

Neural Networks, 2, 359-366.

BT BRE R E R T RS

NIV HC f5 4538 1 1 T

FHFHIAE LB T

B R AT P

FIPAE R

40 2% 78 s oA S IR

Noakowpr

BRI ATA RS (QQ~ TfA -
24 /INIRF DL Y AR 2 S5 FR) P A B ]

AEE S http://www.hanspub.org/Submission.aspx

HATFIHEAE : mm@hanspub.org

Hans iXlth


http://www.hanspub.org/Submission.aspx
mailto:mm@hanspub.org

	Financial Pre-Warning of Company Based on Neural Networks and Z-Score Model
	Abstract
	Keywords
	基于神经网络和Z-score模型的公司财务预警
	摘  要
	关键词
	1. 引言
	2. 相关理论
	2.1. Z-score模型
	2.2. BP神经网络模型

	3. 两种模型的检验及比较
	3.1. 研究样本与数据预处理
	3.2. Z-score模型的准确率(表2~表3)
	3.3. BP神经网络模型
	3.4. 两种模型的比较

	4. 结论
	参考文献 (References)

