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Abstract

Financial risk is one of the primary element astricting the enterprises
progress. The complexity and changeability of the business environment
improves the probability of financial risk evolving into financial crisis. A
scientific and sensitive financial risk pre-warning model is very important
for enterprises to prevent financial crisis. Through a systematic analysis of
relevant scholars in the field of financial risk pre-warning study, discovered
that the relevant indicators of cash flow into the risk pre-warning index
system, reducing the dependence on enterprise profit related data, to a
certain extent, reduce the enterprise earnings management the negative
effect on the early warning result, increasing the difficulty of enterprise
financial fraud. Thus, it improves the reflection degree of the pre-warning
results to the real financial level of enterprises. In addition, compared with
accrual basis, cash basis provides enterprises with less room for earnings
management, and the sensitivity of relevant financial data to changes in
accounting policies and accounting estimates is low, so as to facilitate the
industry comparison of financial risk warning results of enterprises.
Therefore, cash flow has certain advantages in financial risk warning.

On this base, primarily, this paper analyzes the potential financial
risks of Jingsheng Electromechanical from three perspectives of operation
activities, fund raising activities and investing activities, and makes clear
the characteristics of the financial risks, and selects the early warning

indicators on this basis. Secondly, principal component analysis was used
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to determine the weight of variables in the financial pre-warning model
based on the relevant financial data of Jingsheng Electromechanical for
nine consecutive years since its listing, which enhanced the applicability
of the financial risk pre-warning model to the case company. In order to
satisfy the needs of corporation, the traditional efficiency coefficient
method with only two standard values is optimized to five levels, so as to
enhance the sensitiveness of the forewarning model and ensure the
application value of the early warning results to enterprises.

With the help of this model, the financial risk of Jingsheng
Electromechanical from 2016 to 2020 was pre-warning research, and the
pre-warning levels of its financial risk in five years were respectively heavy
alarm, heavy alarm, medium alarm, light alarm and medium alarm. By
analysing of the consequence of pre-warning, this paper explores the
factors leading to its financial risks, and puts forward the measures for
Jingsheng Electromechanical control of financial risks, in order to reduce
the level of financial risk warning, and create a good financial environment
for the realization of Jingsheng Electromechanical development strategic

goals and the promotion of comprehensive competitiveness.

Keywords:Jingsheng Electromechanical; Cash flow; Financial risk pre-warning;

Efficiency coefficient method
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SHERAE TSRS F EE R R 3 — DB R L H 2016 £ 2020 41
SR A OCHRE , 19 H AL AT A R S IR A SN I L AR S AR
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AMERMA T RBYEBEVERNCTEER
4.1 &R e SR B M Eail

4.1.1 ¥ZEN

1 AR 5% S ]

oG, B AN R 55 RS TRV T FE IR B, K I AR ST bR gy A
W 55 RS TR E Fa bk 2, AT RER R T E S5 R R AL . B I ) #r 11
<A 2 AT (0 55 XU » A5 H it BT F B < B A /KT R KT A 22 A
K, HEEAI G R E A AFE 05T . AR R R LI 55 UG Tl A 7R )
R P NLAE & HRBSRFAE, T80 25 R A LA A o

2. R SR

S E T 55 R IR A 3R B o 2278 A B (N AR A T 224K, 645 24 7 I 55 KU 55
AT Sz, AR — A FERPIRES . BRI, M@ s s A S Fabr
TN B R 3 B B U BURE , BE A I8 TS 45 B MR R O 2 S 3R,
M AR AR MY B3 A 55 S LR

3.5 AU

WU 55 IS T 2 49t 14 25 A S 3 b R I TR 55 XS » I LSRRGz R
DRI, Al i) 52 Aok o B PR IV 5% DRURS: 425 F1 9 i B2 (A A0, 6 G il s AW 55
JEbLo BEANIUE R G118 FRAS AL Al T4 52V R Y o DR R P g S T A TR
ST TON R S IR E D)4 & AL At b, TR SRR R

4.1.2 HEFZE

B AR ah B L BB T AR B 55 KU R Ik S A 9% 3 O ST R A
PP 55 KBS TR S5 R R bn il & R B 2 ey 70 Hridedf e Fabn AL, Ny
Th R ek B 3s FH B8E itk

TR B 0 2 18 A i, BIE e 20 298 e K0 5 1P X ] ) B BRATR BR,
AEVTAT 84 R S B (B RE S X6 L5 BRI PP X 8] o ThACR B0 24T i RE 3 AR mT 7y
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ARERRAEAE Y EAS B AR AR A P ME BRI — 1, 2 Sl 55
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B 55 RS U TR bn A 28 o AN I B AR SR bR O FIE M By, (B 58
UG ISR EARPR A R, 7T ROk AT SO AL A S5 IR o S v - X
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AL DB AR PR I THE AR R L AL S5 4R PR TE AR R L SR 75 FE BRI
TE AR R TUE LR, HAE SR 28 =R USSR br i 2 A P00 BB v o TR 45
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BHamtEsS 20 (FERLK 4.1,
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X ﬁ;ﬂ;’“ G RN (B 4 R LR Er
“ nﬁ@iw
=\
X gg T R R T Rt oN i
X . . o
Xy AR Bl A /TR 1R 1 Er
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% Xs Flﬁz 7 B A R B S A haE
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;k Xe  Bi4tZ B4 o TR S IR A8 T sh ik Er
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% gy EEEET LN EGEY W, BRI
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4.2. 2 I ERE

1 FE A5 b i 4G 2 R 2

ARSCUL S EENL L E 2012 45 BT & 2020 45415, HAIE] 9 SR 45 Kt 3 a
B e AHOGHR PR A E - 2012 4 22 2020 SR A8 i s He B _E TR e 224 (K pirAy 1],
PRAE T AUE B 58 BT 5 B 00 70 2 1 R B B, DT S 3 (0 4 B LR B N5 5
BENLA I SERRIE DL RIS BB - PR b BB B, $I3R 4.1 MRS,
HFERIIR (FEREE 4.2),
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4.2 RBEEGHTER

Fabr/ Ay 2012 2013 2014 2015 2016 2017 2018 2019 2020
X1 -0.15 270 226 -0.88 -035 -038 026 106  0.96
X2 -0.06 060 055 -0.16 -0.06 -0.08 0.07 025 025
X3 075 041 066 106 185 1.73 123 141 122
X4 207 077 185 324 250 270 286  3.07 298
Xs — 072 107 -034 -0.12 -0.11 0.04 030 023
X6 617 809 573 063 1.62 035 030 0.8  0.16
X7 009 007 007 020 017 040 034 041 051
Xg -0.02 007 0.0 -0.07 -0.02 -0.05 005 0.18 020
Xog — 049 036 011 004 -004 -001 026 047
X10 -0.10 138 031 -022 -054 -0.17 022 465 0.62

AR FE R 2 M e B

2.0 55 Bt b AL
WFFTAE B, - SR X b 28 8 T ) 3 22 i R e B R AR 5G4 B 2 [T

BN ANGE o A A R B i A0 B 2 E AT AL AR B, B B4 AL EL 1

FERIFCI (PEWLAR 4.3),
®4.3 HAREHER
Zxi Zx2 Zxs Zx4 ZXs Zx7 Zxs ZXo9 Zx1o
-0.6136  -0.7546  -0.8224 -0.4867 -0.0500 1.1372 -0.9648 -0.7045 -0.1020 -0.4926
1.6907 1.6046 -1.5274  -2.1564 1.1337 1.7455 -1.0846 0.2159 1.4100 0.4381
1.3350 1.4259 -1.0090 -0.7692 19288 0.9978 -1.0846 0.5227 0.7613 -0.2348
-1.2038  -1.1121  -0.1797 1.0161 -1.2745 -0.6182 -0.3061 -1.2159 -0.4863 -0.5680
-0.7753  -0.7546 1.4583  0.0657 -0.7747 -0.3045 -0.4857 -0.7045 -0.8356 -0.7693
-0.7996  -0.8261 1.2095  0.3225 -0.7520 -0.7069 0.8916 -1.0113 -1.2348 -0.5366
-0.2821  -0.2899 0.1728  0.5280 -0.4112 -0.7228 0.5323 0.0114 -1.0851 -0.2914
0.3647 0.3535 0.5460  0.7978 0.1795 -0.7608 0.9515 1.3409 0.2623 2.4943
0.2839 0.3535 0.1521 0.6822 0.0205 -0.7672 1.5503 1.5454 13102 -0.0398
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R LY EPS R vt v

A SPSS (23.00 #Aff, AR 4.3 HFbsHEAL S LA, XS IS fa e i
MRTERATR S . R 4.4 w5, ZREREMRABILIMERALT 0.1, BIEE
REAFET Z BRI, w] LA 25800 3 B ide b 5 it BEHTL FL VA 55 JXURS: T AR 7Y 11
WA 55 TR AR

K44 BEMRESN

Zx: Zx2 Zx3 Zx4 ZXs ZXs Zx7 Zxs ZXo9 ZX10
Zx: 1.0000 0.9969 -0.6391 -0.6963 0.9307 0.6050 -0.2526 0.6548 0.8071 0.4274
Zx> 0.9969 1.0000 -0.6215 -0.6582 0.9275 0.5670 -0.2323 0.6700 0.8108 0.4184
7x3 -0.6391 -0.6215 1.0000 0.6755 -0.6771 -0.8066 0.6021 -0.1676 -0.6634 -0.0488
Zx4 -0.6963 -0.6582 0.6755 1.0000 -0.6941 -0.9341 0.7106 -0.0003 -0.4992 0.0605
Zxs 0.9307 0.9275 -0.6771 -0.6941 1.0000 0.6934 -0.3992 0.5515 0.7235 0.2948
ZXs 0.6050 0.5670 -0.8066 -0.9341 0.6934 1.0000 -0.8329 -0.0544 0.5140 -0.0902
Zx7 -0.2526 -0.2323 0.6021 0.7106 -0.3992 -0.8329 1.0000 0.4211 -0.1374 0.3100
Zx3 0.6548 0.6700 -0.1676 -0.0003 0.5515 -0.0544 0.4211 1.0000 0.6959 0.6717
ZX9 0.8071 0.8108 -0.6634 -0.4992 0.7235 0.5140 -0.1374 0.6959 1.0000 0.3736
ZX10 0.4274 0.4184 -0.0488 0.0605 0.2948 -0.0902 0.3100 0.6717 0.3736 1.0000

4. Hfy e R
WAL T I AT BE T BB A b Bk A o e P i UK
PRI EE R T 1 H R R TTiR B s T 85%, R TIRIA
S R SR JEL R RE AT 9 (P ILR 4.5) o 48 BEASHIE FESRIOW A T2 il (FE LK 4.6)

S

R4.5 RbTEMRRE
VISR SR
s - . - I

MiF O HEEAK 2Ew M wﬂ 2%
1 5.888 58.882 58.882 5.888 58.882 58.882
2 2.679 26.788 85.671 2.679 26.788 85.671
3 502 5.021 90.691
4 435 4.346 95.037
5 .220 2.203 97.240
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BR A5 BFTEMRRE

6 150 1.501 98.741
7 .087 .867 99.608
8 .039 392 100.000
9 1.240E-16  1.240E-15 100.000

10 8.976E-19  8.976E-18  100.000

4.6 BosERE
D%y

1 2
Zx 0.947 0.240
7% 0.933 0.264
ZXs -0.811 0.289
X -0.812 0.459
Zxs 0.937 0.086
ZXs 0.807 -0.552
Zx; -0.487 0.797
ZXs 0.498 0.832
ZXo 0.835 0.301
ZXu0 0.304 0.727

MRYER 4.6 o FEFEEEEAR A Tl I EPERIE

(DF1=0.947Zx,+0.933Zx,-0.811Zx:-0.812Zx:+0.937Zx5+0.807Zxs-0.48 7 Z X+

0.498Zx51+0.835Zx9+0.304Zx10

2F2=0.2407Zx,+0.264Zx,+0.2897x5+0.4597x,+0.086Zx5-0.5527Zxs+0.797Z x -+

0.8327Zx5+0.301Zx4+0.7277Zx10

LW

R 4.5 T LRy (TR A N@ T, T2 AL IV 55 XU T bR AR 2%

L1k
(BF=58.882%*F+26.788%*F

=0.6216Zx,1+0.6201Zx,-0.4001Zx5-0.3553Zx4+0.5748Zx5+0.32727Zxs0.0730Zx,+

0.5160Zx5+0.57267Zx91+0.37357X10
5.0 TR PR AU E

JE TR b

R, ARIS B Z AT 1.

PR LR ZBU0T T 55 IXL G i

RARIEABATIH AL ER, BEMWHE B8R BABCE (FERLEE 4.7).
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RAT EHEERE

i E{E a2y S X AR BE
BRI 4 19 B X 0.1402

gE  EWIRARE S & X 0.1399
JAJSE 0 R 2 X3 0.0902
JEYST IR ¢ Ji o 2 X4 0.0801

e WM& i Xs 0.1296
ﬁa&é b Rcig s vtz 8 X6 0.0738
BB = i fi % X7 0.0165

- MEFRBEE Xsg 0.1164
m& P4 R AR LR Xo 0.1291
MEE SR Xi10 0.0842
WEATT 1.0000

4.3 W55 KR FRE R B ME iR AR E

4. 3.1 ¥R ERE

RAEIE R 25 2020 E2E DUZREAT WL b, MREENLHEE T C35 (LRl
HlED, FATIE AR 256 5%, BEsEEdE rTLLE, Sk 6 X CUB AT 230
FEAGEGIRZE N RKIAN (EENERITR& . SR W& e, IRER
), YRGS 20 KA, @A, IRk 8 AR e E ) 4
b, B2t 12 FARMVAE g & AL LIV 55 IR T s v A A 2 kA (AL
* 4.8,

#4.8 FEM
Ji SEARRY 18| ZY J AR 1| &Y S
000925 REFHL 300400 Ha A
002006 KR 300486 RANERE
002371 b5 44 300545 BRAG e
300140 A& 600184 e
300316 fir AL H 601908 riseyiiil
300368 4 Bty 603690 EAFHY

AR IR R ERIR IS X AR GRS, HAR LI R N I
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[FFEAR . ARSIV SR G SN & B AT INED) oAb S8 bR v {E
THE B SR E 4 IE AR AR AN B RAR IR, £ 48 brde MORBIAMKIRHEFT -
I LA A A 25 G [F) 2R Y A SERR B H K AR DGR AR R o 1 5 B, BT B & A
BRI S LA 20% 30%. 30%- 20%. 20%. R 2 AN B B0HE A AR 4F
FEATMEIME AR, WA XA B BARSFHAE, 43 AAE A S AL E T 25 IR 19 A
RUSEBR bR HEAH -

R 4.9 2016 FRBEHLHEM SRR TE R RHEE

X N pOIA . s X
idice Ei=R a2 .- iL75 R — % B %=
B
EMV R 41 = X, 1.3380  0.9712  0.9090 0.8308 0.6479
2z BRI S TS = X, 1.7618  1.0454  0.9079 0.7870 0.5269
53 Ve gk X3 3.6820 29886  2.0248 1.4897 0.8546
YLK 2R ) e R X4 3.7950  2.9729  2.4237 1.7002 0.9311
e e Bl 57t Xs 02514  0.1160  0.0317  -0.0948  -0.2730
i Bt X¢  1.6562 11635 05274 02673  0.1461
A o
HRGE AR X; 02136 03014  0.4276 0.5293 0.7764
W TR X3 0.6873  0.0752  0.0363 -0.1067  -0.2436
tRaZy L& e BB LR Xo 1.1169  0.3834  0.0103 -0.1454  -1.7000
R
WEE AR X0 1.1233  0.4342  -0.1332 -0.3488  -2.4468
BERIR: B 288 2 R
F4.10 2017 F 5 BHLEI 55 XS T T brbr AR
X B Xt . . .
it EiER a2 . 75 R —f& B =
B
ENLANEI &R S B X 2.6847 0.7610 02136  -0.3728 -1.0718
7T BN &35 = X 1.0829 1.0049 0.8722  0.7183 0.5589
R ek X3 45914 27278 2.1077  1.6961 1.1213
ALK R i e R X4 42619 32721  2.5941 1.9527 1.5114
- e N Xs 0.0894 -0.0010 -0.0428  -0.1049 -0.2605
oy
R b X6 1.5322  0.7478 0.4755  0.3051 0.1165
BHIEE AR X7 0.2404  0.3178 04331  0.5230 0.7793
G T LR X3 0.1932  0.1251  0.0201  -0.0608 -0.1477
R e
% [i I R R LR X9 0.5896  0.2142  0.1223  -0.3526 -6.5627
X
N IEEE R X10 0.7341  0.4229 0.0629  -0.3685 -0.6294

HERI R e e
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F4.11 2018 FFHBHL B 55 XS TS brbr AR

b 447k MR hx aw o —m mex %
A
EDAEI S = X1 29892 09268 0.1604 -1.3182 -12.0161
zg  EWIRARESHEE X,  1.0594 1.0171 0.9386 0.7810 0.5989
RS Yeyn kS X3 4.5405 27600 19616 1.4474 1.0204
7 AT G 3 ) e 2 X4 42530 3.5353 2.8180  1.9394 1.3288
- Man5 it Xs 02537 0.0524 0.0167 -0.0593 -0.1418
i etz Xe¢ 05599 02642 0.1922  0.1108 0.0592
HILG ™ i % X7 03505 04180 0.5550  0.6616 0.7768
5 Bl P B R Xs 03548 0.0464 0.0161 -0.0832 -0.2430
ﬁﬁ R4 R T LR Xo  0.9421 0.2061 0.0826 -0.0530 -0.2656
B REEA R X0 7.3049 0.6187 0.1250 -0.1287 -0.3390

R4.12 2019 FFBYLEME XS TE R EE

Xof I8

i L AEZY N . 75 R1F — K LS %
BV A4 v X1 7.7009 1.6802 09808 -0.8104  -1.9402
g BRI S S = X2 1.2852  0.9706 0.9380  0.7795 0.6885
A 0 R 3R X3 47426  2.8252 1.6601  1.2641 0.9187
AT K 5 J] 2 2 X4 44815  3.0150 2.3255  1.7104 1.2643
o By itk Xs 04097 0.0912 0.0178 -0.0857  -0.1482
BLI;Z* b Rciag s vz 8 Xe  0.7307 0.4589 02043  0.1814 0.1428
HILGE 7 i % X7 04018 04838 0.5505  0.6219 0.7606
- ME TR Xg 04651 0.1538 0.0192 -0.1226  -0.2080
BLX IIJ’;; IR R T LR X9  0.7053  0.3296 0.1460 -0.1714  -0.4099
MEEE R Xio  4.9456 19134 04395 -0.4636  -1.6641

a2 e e e

R 4.13 2020 FFHBYL RS X TE R EE

Yefz fRbRA PR X (% Rif ik Bz %=

EH

ENLANEI &R S B X, 104433 19874 1.5765  0.2230 -1.7951
zE  BEWIRARESESE X 1.7618  1.0454 0.9079  0.7870 0.5269

A 10 R 3 X3  5.2480 3.8118 2.1081  1.4693 1.0561

7 UAT I 35 ) B X4  6.1897 3.6008 24775  1.7963 1.1905
E% Man 5 it Xs  0.4840 0.2219 0.0797  -0.0241 -0.1857
A 4R Xe  0.7909 04204 0.2483  0.1534 0.1086
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R 413 2020 5 FBYLHEM % R FESEAR AR EE

BB i X7 04675 0.5249 0.5548  0.6317 0.7639
e M4 R Xg 04543 0.2482 0.0998  -0.0323 -0.3030
ﬁi%& R4 R T LE R Xo 14678  0.5273  0.2694  -0.0958 -0.8058
METEA LR Xi0  6.1458  1.1579 0.5754 -0.0272  -14.2734

HERI B e o e

MR A SR BGR IS AT IR SRR i A, FERE 2016—2020 SEAnifE
{E AR B, R RS PR ARTE R B AR Sebn il RECREAT AL, B I br (R A
K, PEEM S AR TS IR B (PEHLAR 4. 14D,

£ 4.14 HERBGTRE
PN 52 75 Rir — L =

PR R EL 1 0.8 0.6 0.4 0.2

4.3.2 MEEFRHE

W d 3 Th R T 5 25 G ThAUR 43 15 TR IX R HEAT X R, 73 1 AL H
AT FE 1R W0 55 JRISy T 25 20 o DR b oS S8 00 140 5 2 TP 55 DRI 0 8 A R ) 2 (1 0
o AEEETE (h A LEE SR SEREZENY oG T VR bR R
KI5y BRI E B A TBAERIEZ 4R (2019) I FH Tk R BUEIE 78 Al 0 4% XU T2 1ot
FEAP IR SRS, Kt it REATL R PR U 55 XIS U S5 0 AR B i X140 5 A5 2R (I
W% 4.15).

#4.15 BRI E RS E E PR

i ERXA P
swoy
e NG BT, W SRR R SR IS, A I 25 K,
A% (030,100 TN
ANFERMGERZHN, TN /I )3
g ogoose | LTVEMEERTIN, WM RO NI

o (HIY 55 RS AT PR L AT PV A
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SN 28 RS A R S

R 4.15 FEVEMSRERESS AR

NGIESE=4:0F = Vel AN S =y T e L T Y
B (0.40.0.60] INGIEZY =100 ETFEW?U?;%H)LEEL;;%E A =R Y A H B
EE (020,040 W0 45 RIS LA N B i3k — 20 R R, W 45 Fa b ™ B i HLRF BSR40

- B AIREPERE R, I S5 SE ML AN 36 0

AR LEWRIBRS], 2 IR AME T RS RA  B A

E%  [0.00,0.20] PR, 55 G 361k T 25 FE LI Ra 35 B B, T 55 XU 2R
SAFENLL .
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5 &R A T R EM S KIS EFRE A
5.1 W5 RS T 53 4

5.1.1 MELRERER

PLARBEALEE 2016—2020 4 RIFE SR 45 Bt M Emt, (& Bh e i Bl &9
AT S B ATL R 45 XS P AR, 1B A AL 2016-2020 SFZEA Thalids 73 IF
P L PE e FLA 55 XU T 25 2 (PEDLER 5.1—5.6).

£5.1 FEBYLE 2016 FE0 5 R TERBETR

bR S ST o S S I ot =R L R L

febE W
i O RN RRN S My 2% H @y

X1 0.1402 -0.3500 0.0000 0.2000 0.0000 0.0000 0.0000 0.0000 0.0000
X2 0.1399  -0.0600 0.0000 0.2000 0.0000 0.0000 0.0000 0.0000 0.0000
X3 0.0902 1.8500  0.2000 0.4000 0.0180 0.0361 0.6733 0.0121 0.0301
X4 0.0801 2.5000 0.6000 0.8000 0.0481 0.0641 0.1389 0.0022 0.0503
Xs 0.1296 -0.1200  0.2000 0.4000 0.0259 0.0518 0.8586 0.0223 0.0482
X6 0.0738  1.6200  0.8000 1.0000 0.0590 0.0738 0.9265 0.0137 0.0727
X7 0.0165 0.1700  1.0000 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
X3 0.1164 -0.0200 0.4000 0.6000 0.0458 0.0686 0.6063 0.0139 0.0597
X9 0.1291 0.0400  0.6000 0.8000 0.0775 0.1033 0.0796 0.0021 0.0796
X0 0.0842 -0.5400 0.2000 0.4000 0.0168 0.0337 0.9089 0.0153 0.0321
LRET

iy

0.3727

Fabr X A Xo 1 SEBRBAR T B ARAR HERS B bR AR, R D) 2% R B R A S
EAFH X0 A Xo TR0 0. IRAELEE TG ot B A XS H 2016 4
MLHEZRA IR 434 0.3727, J& T B2 (X [7](0.20,0.40]. I 2016 4 & EEHL R I
SRR AT FTE 55 JRURG: T 26 2 kg B2, 2R B B P IE 3 0 B TR B 2 W 45 XU
(R 20 ] RE LU ™ B, IV 55 XIS e A BT 25 S WL RO RE 2R 0K, 8 B )2 I 4 1T 4
WTAE ORI 53550, T R FH R e M IR B BT AP AE R A R, S B2 HE N —4F
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JEW 55 iE A0 o

F£5.2 SHEBHLE 2017 FFE0 SRS TRERRBITR

LAY bR ARbE BERER O AREE BRSE Thde % R

T mm m mEm mEm wmy  mmy w4 A

X; 01402 -0.3800 0.2000 0.4000 0.0280 0.0561 0.9897 0.0278 0.0558
X2 0.1399 -0.0800 0.0000 0.2000 0.0000 0.0000 0.0000 0.0000 0.0000
X3 0.0902 1.7300 0.4000 0.6000 0.0361 0.0541 0.0824 0.0015 0.0376
X4 00801 27000 0.6000 0.8000 0.0481 0.0641 0.1562 0.0025 0.0506
X5 0.1296 -0.1100 0.2000 0.4000 0.0259 0.0518 0.9672 0.0251 0.0510
Xe 0.0738  0.3500 0.4000 0.6000 0.0295 0.0443 0.2635 0.0039 0.0334
X7 00165 04000 0.6000 0.8000 0.0099 0.0132 0.2893 0.0010 0.0109
Xs  0.1164 -0.0500 0.4000 0.6000 0.0466 0.0686 0.1335 0.0031 0.0497
X9 0.1291 -0.0400 0.4000 0.6000 0.0516 0.0775 0.6582 0.0170 0.0686
Xio  0.0842 -0.1700 04000 0.6000 0.0337 0.0505 0.4601 0.0077 0.0414
LTl

)

0.3990

FebR Xo M SERMEAR T B R AR HEE, HRHE Dh B R BRI AH R E 43 H 2017
FARRR Xo RT3 0. IRAEERE DR 0 TH A A5 H 2017 4 S EEHL
B IURAF5r 4 0.3990, L 2016 fF it 0.0263 43, (HHAG ))& T HEX (4]
(0.20,0.401. [k 2017 4 dn BEATL FEL IV 45 R 56 2 ER AR N B, (H L UE 55 XU R
552016 FFARBAS RV RMEGEE, R RIL R B R T AR I T 3
LI SR
R 5.3 MENLE 2018 FH & HK TR EZITER

EEEAY bR ARbr BRAR AREE BRE MR HE LI

sk
* omE M RN OERN WS WM K s 5

X1 0.1402  0.2600  0.6000 0.8000 0.0841 0.1122 0.1300 0.0036 0.0877
X2 0.1399  0.0700  0.0000 0.2000 0.0000 0.0000 0.0000 0.0000 0.0000
X3 0.0902 1.2300 0.2000 0.4000 0.0180 0.0361 0.4909 0.0089 0.0269
X4 0.0801 2.8600  0.6000 0.8000 0.0481 0.0641 0.0586 0.0009 0.0490
X5 0.1296  0.0400  0.6000 0.8000 0.0778 0.1037 0.6527 0.0169 0.0947
X6 0.0738  0.3000 0.8000 1.0000 0.0590 0.0738 0.1211 0.0018 0.0608
X7 0.0165 0.3400  1.0000 1.0000 0.0165 0.0165 1.0000 0.0000 0.0165
Xs 0.1164 0.0500  0.8000 1.0000 0.0915 0.1144 0.0117 0.0003 0.0918
X9 0.1291 -0.0100 0.4000 0.6000 0.0516 0.0775 0.3171 0.0082 0.0598
Xio  0.0842 0.2200  0.6000 0.8000 0.0505 0.0674 0.1924 0.0032 0.0537

LA

BAT o

0.5409
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RAE LA THRAE ARG 2018 BN LES SRS 0.540,
J& T [X 7] (0.40,0.60] . FEIEARH 2018 £F f AL ELIF 45 JRUIG: T 2 45 2y v e,
S B S AL L 55 URHIR LA 2017 FA3 3] BN i, HHAE R
SE AT T RRER LI, 5 38 I 4k 458 v B RV A A W) I S5 IR0, R A I 45 34 55

#£5.4 BBYLE 2019 F0 45 KK TERAETR

EI=E 7005 G S 17 N T N ot = U 7 = B wt = B/ V¢ kS AT

sk
g R ERR m  mS AN 4 a4

X1 0.1402 1.0600 0.6000 0.8000 0.0841 0.1122 0.1132  0.0032  0.0873
X2 0.1399 0.2500 0.0000 0.2000 0.0000 0.1118 0.0000  0.0000  0.0000
X3 0.0902 1.4100 0.4000 0.6000 0.0361 0.0541 0.3684  0.0066 0.0427
X4 0.0801 3.0700 0.8000 1.0000 0.0641 0.0801 0.0375  0.0006 0.0647
Xs 0.1296 0.3000 0.8000 1.0000 0.1037 0.1296 0.6556  0.0170 0.1207
X6 0.0738 0.1800 0.4000 0.6000 0.0295 0.0443 -0.0611 -0.0009 0.0286
X7 0.0165 0.4100 0.8000 1.0000 0.0132 0.0165 0.9000  0.0030 0.0162
X3 0.1164 0.1800 0.6000 0.8000 0.0698 0.0915 1.1947  0.0279 0.0977
X9 0.1291 0.2600 0.6000 0.8000 0.0775 0.1033 0.6209  0.0160 0.0935
X100 0.0842 4.6500 0.8000 1.0000 0.0674 0.0842 0.9025 0.0152 0.0826
R )

EZ)

NN

0.6340

.
o3

FRFR Xo ISR EAR T SRR AR, ARAE D R BUE A R E 13 11 2017
FARBR X BT 508 00 MRIELE G DAL /315 3075 H 2019 41 5 AL
HEEE DIRAT 709 0.6340, J& T %X 17)(0.60,0.80]. i tA5 Hh S EEALHL 2019 4
WA 55 U TR S5 R, R MASHLI 2019 Fia B AR E, HAeEWEA
BN, IS R AKCE AR BLAE A 7 AT 236 A, A7 IV 28 XU R 356 1
A g B G 8) EARIFE I .
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£5.5 EEVLIE 2020 0SNG TEEEBITR

EEE2Y Ei=1 PRI VS ST o T N = B S oY B2 ik ks HRLI
BUE 18 MR WERE R fiti 7 8 2 39r

X1 0.1402  0.9600 0.6000 0.8000 0.0841 0.1122 0.5445 0.0153 0.0994
X2 0.1399  0.2500 0.0000 0.2000 0.0000 0.1118 0.0000 0.0000 0.0000
X3 0.0902 1.2200 0.2000 0.4000 0.0180 0.0361 0.3967 0.0072 0.0252
X4 0.0801 2.9800 0.6000 0.8000 0.0481 0.0641 0.4473 0.0072 0.0553
Xs 0.1296  0.2300 0.8000 1.0000 0.1037 0.1296  0.0309 0.0008 0.1045
X6 0.0738 0.1600 0.4000 0.6000 0.0295 0.0443 0.0695 0.0010 0.0305
X7 0.0165 0.5100 0.8000 1.0000 0.0132 0.0165 0.2596 0.0009 0.0141
X3 0.1164 0.2000 0.6000 0.8000 0.0686 0.0915 0.6752 0.0154 0.0840
X9 0.1291 0.4700 0.6000 0.8000 0.0775 0.1033 0.7778 0.0201 0.0976
X0 0.0842 0.6200 0.6000 0.8000 0.0505 0.0674 0.0766 0.0013 0.0518

ZEE )
A4y 0.5624

FRbR Xo (S PR EAR T BARARHERS IR, RIS R BOE A SR e 15
tH Xo FJERIAS50 9 0 WRIELRE DIRAF o0 A AR H 2020 4F A HLHLLR & T
AN 0.5624, J&T X [7](0.40,0.60], LI 55 XU TRE LG b, HAG
735 2019 FFAHELPER T 0.0716 7, M5 MR TESER HRET SR E, X—
AR B % B i AL I 55 AR P2 i 7K PR 8 M A Rt — B 5t . 2020 4 ik B
HLHLIZ B IR BT A @ R 2, S BEATLFRL A 55 IRURG: 6% 10 A T 55 S AL ARE 5 1
m, FEEEE R R E.

5.6 JEHLE 2016-2020 £S5 K THZ L RICER

2016 2017 2018 2019 2020
2 X 0.0804 0.1440 0.1636 0.1947 0.1799
BB 0.1209 0.0953 0.1720 0.1655 0.1491
% BT 0.1714 0.1597 0.2053 0.2738 0.2334

GEDIRRS 03727 0.3990 0.5409 0.6340 0.5624
B2 i i s 8 ik

2016 Z 2020 5F 7 BEATL HELIVE 5% XU 002 S5 2 73 ) Dy B e | B | | R
Hps X AR A R H 2018 FE BN E RSP SR ER N ER)S,

Hll
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HWF 55 IRDLIZHT A, A A et — 4R T, W5 RS 21 147 %%,
RGEEG 1 W 55 RS AL I 55 e, N e RER R AIG 1 R4 M3, (HILA
ENEA Rt — D hna.

5.1.2 MEER I

Ar AR BIL L 2016 22 2020 5200 55 XU TIUE 45 SR B, Foe g il sh i = AL i 5%
JRUS) 5 B A ok 5% RIS T 56 0 1) TR 8 B v, 08 AR I T 4 AR B a4 5 A
AR 55 KRG T S5 B B 3 AR s JLUGR BB R, HBR 2017 41,
oA A7 35 5 HEAR IO 55 IR T8 55 S R Bt 34— 550 TR B TE AR, FBR 2017
A 2019 AL, HAh A AR Bl 3 BRI 5% IR T S A Ay B — 3
DRI, AT 505 ) N7 PRI o 43 SR R 55 T XAy L A7 43 A ot B L LT 7 1) A
FAEE (PEILET 5.

0.65 T0F 45 XL I 10 25 2 35 1
Hp i

0.60 v e
0.55 B a2
0.50 53
0.45 BE
0.40 B &
0.35
0.30
0.25
0.20 K
0.15 —— —— W
0.10 o
0.05 =
0.00

2016 2017 2018 2019 2020

——GERR  —E-ERRR A GV AT

B 5. 1 MEREMESHESE

14 B TR BN 55 R

2016 2 2020 5 & BEATL HL 285 05 B B A2 1R D 55 DRI T 25 2 M Ak B2 300 HH B
I, (R TR AE ORI 58 KU (4% G KB et — D3R T SR BEHL 28NS
BN AV 5 AU 2017 A0 2018 FFEIBNEIK, 2020 4 HIA 55 KU T 45 2
2019 SFEMEAHET o BB TR 5.1 B3R 5.5 PPN AL L E S ) BT S 23U

W55 WS AR < FR AR, RBL X CENVAEDLGE &) i 5 FHA2IHeE, M
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2016 AT ZE R UL R R RIFRL By Xo CEMPUIRAIEF5 &) 2016 4F
£ 2020 FESEFRMER T RANEARER, TATZER LT K. Xs (R AR
) AAERBETATI—BKTZ T Xe ONBKFAFER) B 2019 5147
W REFKFAN, HEEGIRTATIIKF. 208 3.15 73 H 2019 £ 2020
BEMLHLRT 104 2 7 o5 4 B A B A L 3k 80%, L2 P AR B Ry o (R B
REAIL BB e FOR LSO SR I A B AL, SRR TAT L P 387K T 48 A5
v RS ATL FELTE 22785 TR 200 IV 5% DRSS 42 ) 7 T A7 A 1Y) 32 22 ] R 8 ) o R LI, AU
FEENVSON GG IV K B 70 AN A2+ A7 5% i A Tk 1 R SO 3 B /K P e
—HRAE =TT

2R IEENI 55 R

TE = S B TR 55 AV Hh AT FL 55 B XU T S8 AR N BRI TR AN M TR
5.1 3% 5.5 TP S EEHLE 5 AR A SCHR RS, Xs (GRS i) iZ4E
B, 2016 4-F1 2017 - iZfatn b FAT I K FLLR, 2018 AT — AR 4F
Z [6], 2019 4EA1 2020 AT REF AT 2 ) B 505 IR RIS K, B 2019
TFAZE 37%IINE] 2020 6 109%; $RHR Xe (B LR T TUAEREIBOR, 2016
L 2019 AN 2020 LA L E E AT RAFAKSE, 2017 SRR TAT M — KPS
2018 FEAFAT M — MK A R G 7K P2 8] o AR ST i BE AL FL 58 B39 3 0 25 XU
FHIER B, HAI55aEIERAE G AT LE 2017 2 2019 FEL =Fm T
80%, 2 2020 FEAFEN 54.93%, 155 MRS FLEEARI 55 KBS M e FE RO . A
AR E B R B ARt f AL B S o BB, B RS OGTE Xe (AR LE 2D
AEEh s RbR Xy CAEH = M) BARSHA RIF, i 2016 12018 4
AETATWARTE AT LA E, 2017 S TA7 M — K, 2019 4EH1 2020 240 TATIL R
EFARCP AR T K 2 0] 25 DATIR, i BEATL FELE 28 0% XU 7 T T e AR AE ) £ X
BRI E S ATt I T R, Al s )R .

3 BB 55 AR

Pt KU T S5 AR B % B R AR 5 58 B8 R T S R Bl 35— 80, B
WA 5% DRSS U S % 8 5 A 15 v T3 B XU, T RE SN T o AL AT Rl 2 5 1
FEo iR 5.1 2K 5.5 TR AL AR B A OCHERR, A X (4
PR EEZ) BR 2018 4 i TAT L RUF/AKEAL, HARTUESMRTAT I R 47 /KF B
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2016 /1 2017 FAR T4 — K5 Xo (BLEH R LLE) 2016 4. 2019 4
A1 2020 FA TATM— AT R EF /K2 18], 2017 4EA0 2018 AAIK T47 0 — %
K Xio (REE AR BEARINE, HSEhMETE TR+ 2016 F4
TEMBZEZIE. 2017 FA THREM— R, 2018 FFF1 2020 T — M R
TP 18] 2019 EAF RUFRIR T 2 0] o 256 AT SCHAR IG5 A RFAE, i
WL FLAE $5 B8 777 THI A5 PR VS 7 17) R 72 0 4 T4 B LU % PR A ME AN 8 v AN Al B8 4
H 45 I

5. 2 W5 RS HIE He

5.2.1 EEEFRE

LANERAF B Ji e

HRAE S BT 5 4EPE FR A 4515 B, 3L 2016 4R 2020 4E Rl 44 A3t B 7
BERZI AR BRI S A LB E T 25%, HAER 2 TS, 2020 EIAF]
39.29%; A 5 44 % )7 QIS R A B USON 5 B B SR U EEE S 5 T 65%,
2019 F1 2020 I NEEF, 5AFEIE 85%H1 83%. IXFHA /A w4 A x4,
F PR v, G BN B A AT DA B, PRI B AR i T A
By RS AE BRI B R . R AL B U B o AT, 5 R P AR
7 8 7 A Y K B AR SR I 55 B g N AL TS B R G, MR 5 il g s
B e R TREIN 7% 7 A b T e P A S e DU SICRF [ 5 5 4 T 45 SR 5 ik
T AR P AR A b A 7 T AR AR X 4, £ (RN R (R B e g ANl A P e )
e B BT B E AT BRI (] . DU B A PEAE K, B dr 00 A F 0K,
BRI FEARAE B AH DG AR BE AL 2 ieAS, S5l B8 4 H 45 it

2ANEMEFEREERE, NSRS B

& PR RN A EVE S ISR AR, AR 2 A B SISO R B o E il Al
R348, LU 55 bR Y0 %o i b SR WS K S PR Jo 2 v 2 28 8 I 4 Tt AR e M 28 R L2
P BT, SRR PR B, AR T s R R P Al B A O
BE, AAFNERIEE MR M SEERAE TR, AN TEE 5 FEE
PO, B AR WSS BN ET G BT G REA Bh T Al R i s it
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JSBE N U LSO R BEAS e 0, A Bl T8 P Aol B R I B A S B B TR RE T
M BEAIRZS 7 AR MV A B AR o W 5545 L AL 527 & 10 LB R HE S I 5515 B L 27
BIER. SRS RIU % P AR DGE B, #Efl PP e & (5 A%
T IR G S PORAT S A B 7R MR R AT A [F & P SRR B
SISO BB AT 20, XTI 55RO R A 1R 2 P SRS A (R4 FH ISR
PRAUEARNV A B, XA B A S5 % R S 48 B (5 BUR, B0 AR 4
DL AR Sk 2 s s B AL FL S WSO S 2, AT B T Al 225 1% 3 B 12 B0 2 D
77, AN TIESN IR B SCRE, B YL AR T L A B R T

3 A AR

2016 % 2020 4, EAEABGE AR HE B oK HISAE 75%8LE, HikoE
HE A A, BEEANLEIEEAC (FEIE 5.7 AL S DL E BA R K R
AN FEZIAE O, eSS . H SRR BT Re R T A 2R A,
OO BB 0 72 b 52 RRS %85 52 SR JE 4% o T ELFEA BERAS T LT B SR A
TRIE o TR SR AL FBL DA BOAS T 1] ) 26— B e PEPEAN B S O AR A R, KAt
L PR S N ARV AR S 7 7 B R G b O S L ST R S VR, BRI Al At SV R e 4%
JAS o IS BEARE AN R L BRI AT SR AR
BIVE N AN EBE AR IB AT BE . A& B T30 T SR OB E WA 561,
BIF 30 10 A 7 0 1T AR AR B7F R Rl A0 il A= 7 7K STl 52 I 75 T A R R AR S A o
o AL TR 28 SRR 1, SR M8 Pkt e bR v AL I R B AT R A 94 b
SN RIGEF], BRI ARG B A 1 R I ORAEF T & o Ib4h, R fRiEAZ O 5
WARES P2 5 75 SR B B 326 B2, AR AL FR A 77 38 1 T RTRE 38 T 5 4 7 7 2 S
I AN, A S e B B S i PR (IR IR, AU K PRI ol FR) PR ol A2 2R 8 FH AR
PR, HEmE A RE . IRE R E GEILE 5.2,

K57 ABENEENVREAST

2016 2017 2018 2019 2020
HEMELE 75.63% 83.66% 7911%  7827%  83.89%
HEANT S 5.85% 3.64% 591% 5.67% 4.39%
i3 9 H 7 B 18.52% 12.70% 14.98% 16.06%  11.72%

BRI AR (2016—2020)
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< L S K
Ik |
I
A |
IE |
\ 4 \ 4

og

7 > ORI R

* *
L o o |

B 5.2 BN RARMLTER

5.2.2 IR HREEN

142 B 2 AR (5 L

ST it AL PRIV 5% DRSS T e 285 SR, 45 L GBI T I 1100 8 B8 X 2 I B0t £
R IRRE /) I BRI S, £ — e FERE EI N 7 Al 1) 38 B il A 5T 45 K
o AR 3.8 d BEAL B IS SN G AT LR, i B ATL L5 55 fal %
b E KR B A, 1 2017 4R 6 100% PR E] 2020 21 54.93%, HIH G555
LCEE AT TRCRE LR, {5795 S PRI o o it AL AT AR S K ) B e A L B A 2
1), S A R 58 TR, R A AR R B G o H e DAtk /b Il B £ £
B AR, RGBT RE T .

2L TS, B e A HUC AR A

2016 42 2020 4F Sp AEATL HL BT KB i 2 v T LB B X, 72— e b
P T B AN E I, T REAFLE 5T 55 A AN B Bt AR IE IO IR, AT
§5 7 AMVAEATTRE ST o DRI AL B R 45 5 7 55 14500 i B R Aol A e ik
W, A2 b g BB THRIFI R R B I H 5 $2 e #5 55 A SA57 55 Jo) ST (R D O R
ORI E B0 REAE & BRI BT IRl ORBE AV IS AR e T, 1k B4 i
51 HE 1 R P4 % XSG P XCEE )
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6 ARG L EMRRE

6.1 ARGiL

ARG B RGBT TEIE S o o BB AT a8 R s, I E N Ah o i
A it BEATL FRL IV 55 AR AIE PR Bt b, 0o FEE B Al AR T U 55 R T i3k 47 1
BORATH BT IL, 3BV = /st

B WG S5 K TRE L AT FE G be S U 7RSS =5 A ER A 2 A
R A AR 23 BT ST R R BB S AR SR TR X Ak 55 RS ) R AU v, AR
SR A FURE RE VIV 55 IXURS: T w384 5 i B AR A () N R A, BT 52 [
HITHE VDAL

B DLREHLHEOY Hbsawml, WA EEEh. % B0l sh A Bis sh = 4EE
I E BRI EE AT BEAEAE IV 55 ARG« R FE USRS, IR A 1 B A
N AL IV 55 XU T AR A

=, 18 A E BB AL 2016 5 2020 410 45 XU T2 25 25 43 51
HE, BE, PE BE PE, BARIES S I ERNASEBAT . ik
BT CABIL iRt oIt A0 A ) 2 I 55 JXUGy T A AR (e ml AP AT sz P A o JE T PR N
BT S 45 RAT Y it B DL H R BE A AE RV 55 i) T R 2 R o UG 0T e T B
% B B4R BERBIRE /I AL, FFHEILTR I BB A R I 55 XU ) 2L A
XS, M ANV 55 KBS (U RE 77, ARV 55 RS T S 4, R B I 55 XS
TIUE AL AL ) SE PR {8

3

6.2 IRREE

A BNV BLE R S, DAL s & s R BHE
2y H AT REATAE I XS, SRR T 1 5 A3 17 0 55 DA 90 28 A 7R R Ao A T 2 4
Ry PR BN ARV 55 XURS AR OGS I, BT — € I ERIR 225 I E AN SR AR
fH. [EAZHE IR AN (8] U BR &1, ASCUIAFAE LU P R AL

S T ARSI R 2 SRR F A T IR A OGS S, A SR
W 55 XS T Fa AR AR 2R A5 18 1 AT AL R 55 i, S 1 b BB B R 9 5% 19

50



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

AENF 5560 o W 55 AU RSEAE — RE REJEE b 52 B ool A B ] (AT R 7 B X X
0% P10 75 S5 AR i 8 PR AR IV 55 FE AR PR S o A1 G (SR R 2 T 0 95 i b ) S 14 0 55 I
B TE A 2R, o di BN LIV 55 ARG IR ) S R AT EANE 42 1T

55 AL LU 55 XS TS Fi b (BB A EARYE SEFR I LA E, W RER
FEANARMb IS F 2V 55 XS TIUE AR R (R XE P2 S A, R b S ER A AT AL R4S 2 3
e B

NIRAN IR AN AL, FERK A BT LGS &5 55 2206, 4k SR FHAlh
W 55 DA T T3, HEATHCIRAMNEL . R TTARI 55 TR 12 I 55 XS FUE AT 70 v (1 B
Mg AR, DUYIFR o 00 A 2R () e i 8 £ DR UIE TR (R R0 1 HE R 1R 1) [R]E
IR IE Vi A0 A 32 AR JEE A 3a AT BRAS

51



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

S5

[1] Altman E I.Financial Ratios Discriminant Analysis and Prediction of
CorporateBankruptcy. [J].Journal of Banking and Finance,1968(09):589-609.
[2] Aziz A,Emanuel D and Lawson G. Bank Prediction: an Investigation of Cash Flow
Based Models. Journal of Management Studies,1988,25(05): 419-437.
[3] Blum,M.Failing.Company Discriminant Analysis.Accounting Research,1974,12
(01):1-25,419-437.

[4] Charitou A,Neophytou E.,Charalambous C.Predicting Corporate Failure:Empirical
Evidence for the UK[J].European Accounting Review,2004(13):465-497.

[5] ENSEN M, MECKLING W H. Theory of the Firm:Managerial Behavior,Agency
Costs and O wnership Structure[J]. The Journal of Finance, 1976(10): 305-360.

[6] Fitzpatrick. A.comparison of ratios of successful industrial enterprises with those of
ailed firms[J].Ceaified Public Accountant,1932(02):589-605.

[7] Giovanni Caggiano,Pietro Calice,Leone Leonidac.Early warning systems and
systemic banking crises in low income countries:A multinomial logit
approach[J].Journal of Banking& Finance,2014(47):258-269.

[8] Han L, Su C,Tang L.etal. On Strategy-Proof Allocation without Payments or
Priors[C]. Internet and Network Economics, 2011,7090:182-193.

[9] Hertzel M.G.,Rodgers K.J.Inter-firm linkages and the wealth effects of financial
distress along the supply chain[J].Journal of Financial Economics,2011,19(11):256-
265.

[10] Jeehan Almamy,Leonard N.Ngwa.An Evaluation of Altman’s Z-score Using
CashFlow Ratio to Predict Corporate Failure Amid the Recent Financial
Crisis:Evidencefrom the UK[J].Journal of Corporate Finance,2016(36):193-197.

[11] Laely Aghe. Africa.Financial Distress for Bankruptcy Early Warning by th

e Risk Analysis on go-public Banksin Indonesia[J].Journal of Economics,B
usiness&Accountancy,2016(02):259-270.

[12] MartinD.Early. warning of bank failure:a logit regression approach[J].Journal of

52



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

Banking and Finance,1977(01):249-276 .

[13] Ohlson J A. Financial Ratios and the Probabilistic Prediction of Bankruptcy[J].
Journal of Accounting Research, 1980,18(01):109-131.

[14] Palepu K G, Bernard V L, Healy P M. Business analysis and valuation
[M]. South-Western College Publishing,2000,76-83.

[15] Rosa,Paulo Sergiol,Gartner,Ivan Ricardol.Financial distress in Brazilian ban
ks: an ,early warning model[J].Revista Contabilidade & Finances.2017Vol.29
(No.77):312-331.

[16] ROSS S. The determinants of financial structure:The incentive signaling
approach[J]. Journal of Economics,1977. 62-71.

[17] Tam K'Y, Y M Kiang. Managerial application of neuralnetworks:15 the case of
bank failure predictions. Management Science,1992(38):926- 946.

[18] Yan C,Wang L,Liu W, etal. Financial early warning of non-life insurance
company based on RBF neural network optimized by genetic algorithm[J].C
oncurrency,practice and experience, 2018, 30(23):e4343.1-e4343.11.

(191 . b 1T 23 ) WA 55 AR T 1 SIGAE 23 BT [J]. 23 T 9E,1999(04):45-48.

[2078 58 2, £ 9188, 2= S . Logistic W 5% R 4B R e 1L A A SR THT T ——3I A\

FARE BACE I T[] B A B TR 5454 41,2018,15(04):45-52.

[21] B 22 . 2~ &) W 55 T 2R S0 B0 A 2 (3], W 22 08 N (T T I 48 2 e 2

1#),2000(04):65-71.

(2215 4< 1, H ¥ I, = 43 8% . 5% - B0 <5 U0 00 52 o ofE ) I 55 T8 SR F 7 [0 00 2% 3

1,2006(12):48-50.
(23156 T 4, VPR RIS DDA R BOEAE I 55 WL IV b (3 Fl—J& T ST #fy
R ZE 5 3 AT [I]. 23110, 2012(10):34-36.

(241407 3. vy iy 25 & 1) At b b 1T 2 ) W 55 LIS T BT [J]. = 7 2 A&,2016(11):72-
76.

[251k S U, 52 3 Jog . 2 1) 2 ) SIEUE T e ——— IR E I i BRAIE 348 [0, UE 27 T
%'541%,2002(09):5-15.

[26]1{5 5, 52 48 ik TR BLI AN Dy 88 28 0 B0 L3R I DR 55 2 ) U 55 DX T AT 578

53



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

[J]. 2318 5 52 #,2019,40(05):40-46.

[27] 3 B 8z, i e 22 T 4o 22 ) % (1) A i 55 S L T e 72— DA Bl b 77 24
F AR 21h 2 /&,2015(05):30-34.

[2812% 5 2R, 7K /0 BH. D280 R B0 AE AR MV 55 KU T e R S —— L A R34 1)
AN I3]0 55 5 22 71,2018(11):44-45.

912 FUR, T T ARBRZ GE LA N 2 T DI RCRBOE I 55 K T ——LL W Al
NI4T 2 K,2017,(23):53-57.

[3012 K . 5T Logistic [B] U= F A b W0 55 IR I 92 B0 R0 44 e [J]. G it 5 o
#,2018,34(06):185-188.

[31] X1 20 8%, o 4. 5%h B < 9 W0 9% U & R B9 BRAE 20 [J]. M 2 i 55 s
#,2004(04):81-83.

[32] X1 3, 5 W 45 . 3 T B & AL A 0 PPP T3 H I 45 XU T4 A 70 [0]. W4 42 18
M,2018,241(12):49-56.

[33] X1 83 B F 25 B 20 725 A0 Th 280 28 000 AR 45 B 9\ 1m0 A £ ol 0 45 T4 s 7Y
[A].Intelligent Information Technology Application Association. Proceedings of
2011AASRI Conference on Information Technology and Economic Development

(AASRI-ITED 2011 V1) [C].Intelligent Information Technology Application
Association: & 815 BB N 77 £3,2011:4.

[34]%1% 52 308 B BRI F 808 ALY Z tHor B LU B e i ——LL ST R
NI 412 /,2011(18):101-103.

[35]76 0 #2238 e ik T I <6V & A0 O R AT b 0 5% XIS VAN F 9 (3. o
,2017(30):50-51.

[36]3% & COSO fill i KA, 7 41 B 2 1AMl AU 7 B - S HESE (M. K 3% R b &
K2 R AE:2005.8,63-65.

B71 WM. R EE AR ST SR E A TES
5,2019,29(08): 57-63.

[38]F0EZME. 3 T — S i [l YA A A F) FR R 7K 4 336 BT 24\ I 55 e HL P &R 4t
WEFT[1]. 4256 0,2013,(02):11-13.

[3OVFVLAEFE T BLE AL A 1 LT 2 F 5 EIR R [D]. = F 22K 5,2020.

54



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

[40] AT IR, ARIE SR, F 56K [ Sk 22 5 o 300 <l RURS: (R0 VPAN SR ——A7 e
I B A ) i A I 5% U 2% B VAL 5 TE (D). BE A 5 ,2020,36(10):156-
1704216-222.

[41]EAT 5, EA0ER, T AT 2 o (B SR 22 5 1 4 200 5 0 55 KUK B S /K P T — 42
il AR 5% SIEAAR 28 5% 30 3R K P AS 1 IRRE 25 4T 76 2J]. %8 3 1 57 ,2019,35(02):58-
73+114+198-199.

(42155 7 [ A MY R BE AT B AS 5000 36 0 AT [J].835¢ 1) PR 2R,2005(05):56-60.

[43] 5, XA I, 50 7 ik B T SO E L 1 RV PR ASEM) SR 25— R R 22 o 25 A Y
17 £ M 0 55 S L TV B AL AT 5 [J]. 12 55 5 #,2018,(02):106-114.

[441f8 2%, AR TR b7 2 W] 48 SRR 1) 4 58 43 AT ——BP #2480 2% A5 7R Al
Fisher 2 22k 14 H1) R [ 7). 7R e 24 R, 2002(02):71-79.

[45] 5 &, gt 8 A b B I 4y AT HE A AT TR0 B A 0], A [ 22 I
,1987(06):10-17.

[46 145, s A5t 2 F ke 2 T ik Z AR R U 45 S LT It Fl—— R L R 24T b -
7 2\ A SRR [1]. 211 2 K,2014(33):66-69.

[47 VAR, X S BT 30 A5 S5 AR o b A 55 T L o) F 7 (). o L R A
£23,2018(03):136-137.

[48]7 k8. Al IV 2% T 2R S K R 50—k T IR 4 U o 2 2 T 22 e 4 B R A
[0].2x1F 2 /,2016(13):55-57.

[49147 5152 W 55 1 A= T IV s WU A 1000 55 X U A5 8 3 i —— L ST BT
AFABII. 212 /7,2014(30):46-50.

[SO7PH A1 3. 22 T B0 4 I 1 2 ) WA 35 X6 J e T 5[], R 4R AR 22 35%,2016(15):125-
126.

[S1]84 =, 75 2 1H . 3E T MEA-BP £ W 4% (1) W 55 f& ML 790 % wF 72 (0] W 2> 38
,2016(01):43-46.

[S2]38% A S, KR R IV 55 TR AR 2R 72 D0 )11 K - 35 e A A B 2 0 £ 32 F #F 98— A
Z 1H5r AR F 43 BRI 7). 7 k23 1H,2016,(04):17-19.

[53]E & He AW 55 FE WL I 43 B ——F 73 BB [ 0], 2111 78,1996,(08):8-11.

[541)8 & XIPERE JL T Ak BP 2 W 2% 7Y 7 8 ) U 45 Sa ML TRV (0] 2 H

55



SN 28 RS A R S PLETALA T SR L IV 55 KUK BUE B 7T

F1],2012(09):19-22.
[551J 2% 2R A B A 25 RS TV e 7 (0] 2 AT (BB RRD 2007(11):47-50.
[S61RTH &, AR Bk bk, U R bk, 2 K ) 3 25 5t 1 o /N A L D 5% 0 8 A T ey s
[1].27F 2 /,2016(04):55-58.

56



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

= 2

B JE AT ERIRAR L, B D P A . B Rl 7 45 A A
AEFAN A IR N L, B BRI, VR, FRRIESE RIS R NE
ZBEMA T — R E DR .

FERA BRI R Z B, 1 S 2L UM A 3 22 T o S 22 DT A DT oo iR 255
PAER I RE BB, BEAE 725 REH TIPS, iR SCRIIBR] 5 i
BUE T RIS B EIMAER SRR E DA LT, HBRER
TR B AT SCOE AR o B2 TRV SCHIAR 52 a4 22 mhl e Ta], 5
WICHHTIZ AR T 145

SR E A A R A2 22 T R SUMESR B E < WORR D B B TR AT 28 53¢
PR R S BRI T AN S VR A REINIE I SRR BANBiE T
REFRIRRT &, B S0 MPACC ZBIR3E . TNA B B2 1 SRR R “ I
+7 R QI AL R ZRSE LI S0 ALY o R AR I ) S A
i, HBhERIT L T HAIR A

UK NS, BRI S S AR 45 T RIS U 6 AFE,
B WAL H RN LA, AHEEREM X RIRS R, EAEBH
FAERE R A BFAA TS, TR A B 415 RRZRMRIRHTT . #LE S
RKEEE X KR — B A AT, —BgAIE, BILEFREC!

57



NI KA SR A S PLETALA T SR L IV 55 KUK BUE B 7T

Mt 5
2016-2020 £EFEA ANV AHSRI 457 bR

ARE R R 55 T8 b

X1 X2 X3 X4 X5 X X7 X3 X9 Xio
2016 — 0.8821 | 3.8459 | 1.0250 -0.0906 0.1383 | 0.9731 1.1343 0.1576 -3.2303
2017 | 0.1512 | 0.7094 | 5.5794 | 1.7347 -0.0476 0.0871 | 0.9632 | 0.0528 0.0822 0.0851
2018 | 4.5134 | 1.0170 | 4.0552 | 1.4821 0.0407 0.1821 | 0.8291 | 0.5073 0.0268 0.2833
2019 | 3.7849 | 0.9658 | 4.0387 | 1.6740 0.0785 0.1780 | 0.8440 | 0.5651 0.0754 0.7445
2020 — 0.8599 | 4.7925 | 19177 0.0101 0.1638 | 0.6538 | 0.0224 0.2134 1.5636
At L LA SR IV 55 b
2016 | -0.3462 | 0.6725 | 1.8479 | 2.4904 -0.1183 1.6181 | 0.1742 | -0.0218 0.0436 -0.5354
2017 | 0.1512 | 0.7094 | 5.5794 | 1.7347 -0.0476 0.0871 | 0.9632 | 0.0528 0.0822 0.0851
2018 | 0.2550 | 0.7828 | 1.2292 | 2.8559 0.0749 0.2337 | 0.3440 | 0.0456 -0.0081 0.2210
2019 | 1.0632 | 0.7363 | 1.4112 | 3.0690 0.2967 0.1767 | 0.4120 | 0.1837 0.2572 4.6543
2020 | 09562 | 0.8472 | 1.2172 | 2.9806 0.2274 0.1636 | 0.5105 | 0.2022 0.4714 0.6152
AR 55485
2016 | -0.4534 | 1.0496 | 1.6718 | 1.2404 — 0.1539 | 0.5353 | -0.0545 — -0.1283
2017 | -1.3686 | 0.8153 | 1.3645 | 1.2882 -0.1176 0.2852 | 0.5057 | -0.1796 | -0.5290 | -0.4781
2018 | -1.4642 | 1.0282 | 1.5594 | 1.6881 -0.0662 0.0756 | 0.7055 | -0.1418 | -0.2905 | -0.1670
2019 | -0.9297 | 09574 | 1.2352 | 1.5432 -0.0802 0.3286 | 0.6112 | -0.0789 | -0.2520 | -0.2160
2020 | -0.9463 | 0.8528 | 1.2354 | 1.5573 -0.1234 0.7945 | 0.5014 | -0.1040 | -0.2918 | -0.3397
I et FE R 55 s
2016 | 0.6139 | 0.8556 | 3.5181 | 2.4869 0.1209 1.1425 | 0.3454 | 0.0558 0.6091 0.5442
2017 | 03285 | 1.0260 | 2.6174 | 1.7639 -0.3147 0.8773 | 0.2903 | -0.1158 0.2533 -0.5016
2018 | -1.3281 | 1.0905 | 3.0954 | 2.7400 -0.0702 0.4760 | 0.5582 | -0.0704 0.1186 12.9659
2019 | -1.6249 | 1.5323 | 3.7138 | 2.2385 -0.1608 0.1950 | 0.6352 | -0.2105 | -0.2910 | -2.0195
2020 | -2.6439 | 2.3576 | 3.4312 | 1.5538 -0.2479 0.1383 | 0.7980 | -0.5019 | -0.8228 | -0.9085
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ISR 55 fE bR

X, Xz X3 X4 Xs Xs X7 Xs Xo Xio

2016 | 2.0560 | 0.7456 | 2.3763 | 3.4250 | -0.3057 | 0.4096 | 0.4823 | 0.0605 0.0330 0.3557

2017 | 2.8863 | 0.8456 | 3.6034 | 2.4440 | -0.0005 | 0.4559 | 0.4854 | 0.1490 0.1293 0.4385

2018 | 0.6988 | 0.5036 | 2.0346 | 0.6243 0.0413 0.0737 | 0.5497 | 0.0395 0.1536 0.1300

2019 | 2.2609 | 0.7165 | 1.9367 | 1.3408 0.0648 0.1803 | 0.5766 | 0.0664 0.2594 0.4672

2020 | 0.7427 | 03993 | 4.1925 | 2.1521 0.0395 0.0788 | 0.5505 | 0.0321 0.3554 0.7522

AL

WS PRI LA

2016 — 09198 | 0.9573 | 2.2938 | -0.0756 | 0.5555 | 0.5798 | -0.0666 | -0.1116 | -0.2479

2017 | 0.1611 | 0.9557 | 0.8781 | 3.1118 | -0.0015 | 0.4329 | 0.5953 | 0.0108 | -0.0557 | 0.0275

2018 | -0.0612 | 0.9187 | 0.8115 | 4.2123 | -0.0037 | 0.2269 | 0.7244 | -0.0067 | -0.0396 | -0.0156

2019 | -2.2384 | 0.7512 | 0.7257 | 4.5608 | -0.1356 | 0.5891 | 0.6193 | -0.1662 | -0.2743 | -1.0447

2020 | 2.0700 | 1.0561 | 0.8949 | 5.1161 0.1536 0.3264 | 0.6616 | 0.2672 0.0407 0.6733

R A R 55 i b

2016 — 0.9448 | 1.0961 | 1.7704 | -0.2403 | 0.1628 | 0.5703 | -0.1989 | -0.2107 | -0.2630

2017 | -0.7749 | 0.6370 | 1.7707 | 1.8657 | -0.0654 | 0.1459 | 0.5777 | -0.0573 | -0.2557 | -0.4588

2018 | -2.0972 | 0.7941 | 1.3288 | 1.1754 | -0.0414 | 0.0448 | 0.6986 | -0.0908 | -0.2408 | -0.2035

2019 — 0.9068 | 1.7563 | 1.1878 | -0.1050 | 0.1859 | 0.6772 | -0.2055 | -0.5289 | 3.0823

2020 — 0.9979 | 2.2711 | 0.8272 | -0.0327 | 0.1545 | 0.7298 | -0.0692 | -0.7887 | 0.4376

It LB 3 AH R 55 4R

2016 | -19.2044 | 0.6234 | 3.4989 | 4.0379 | -0.3057 | 0.6173 | 0.4294 | -0.2882 | 0.6292 | -1.6634

2017 | -0.1428 | 0.8084 | 2.8383 | 3.6984 | -0.0812 | 0.5377 | 0.4201 | -0.0033 | 0.1554 0.0761

2018 | 1.4650 | 0.8859 | 5.0258 | 4.2937 0.0636 0.6437 | 0.3571 | 0.0473 0.2587 1.6439

2019 | 11.6168 | 0.9497 | 5.4465 | 4.4023 0.5227 0.8556 | 0.3917 | 0.3652 0.8104 5.2369

2020 | 15.5672 | 1.1660 | 5.7035 | 7.2633 0.4594 0.7873 | 0.5392 | 0.4538 2.1539 7.1810
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LG IRALA T b BEAL U 55 KU U )T 7T

A AR ARSI 55 5w

X X X3 X4 Xs X X7 Xs Xo X0
2016 | -0.1130 | 0.8983 | 2.4783 | 2.5209 0.2306 1.6943 | 0.2575 | 0.0653 1.6045 0.5126
2017 | 0.7080 | 0.9838 | 2.2568 | 2.6423 0.1751 1.5322 | 0.2823 | 0.1743 0.7576 0.4072
2018 1.0172 1.1548 | 3.0954 | 2.7400 -0.0702 0.1675 | 0.3643 | 0.2024 0.8281 0.9541
2019 | -1.6420 | 0.9754 | 1.3257 | 2.2281 -0.0718 0.1904 | 0.5012 | -0.0568 0.3997 -0.1301
2020 | 1.8685 | 1.0348 | 3.4312 | 1.5538 0.5086 0.5082 | 0.4336 | 0.4549 0.7817 | -27.6382
KA 2 A5 FH ORI 55 45 %
2016 | -0.1130 | 0.9089 | 1.7013 | 2.0899 — 1.1844 | 0.2531 | -0.0074 — -0.0234
2017 | 0.8140 1.1110 | 1.7648 | 3.4324 -0.2064 0.6184 | 0.3454 | 0.1012 0.4215 0.4616
2018 | -1.1622 | 1.0113 | 1.5109 | 3.4181 -0.1931 0.2946 | 0.5806 | -0.3442 | -0.1113 | -0.2468
2019 | 0.7796 1.0381 | 1.2316 | 2.5100 0.1039 0.6059 | 0.5738 | 0.1240 0.0122 0.7246
2020 | -0.5244 | 0.8659 | 1.4175 | 2.2994 -0.0496 0.3326 | 0.5798 | -0.0500 | -0.0362 | -0.1408
RN BEAH ORIV 55 FE bR
2016 — 1.6264 | 0.7518 | 0.8372 0.1110 0.3165 | 0.4237 | 0.0851 -0.1139 0.1873
2017 | 2.4832 1.0548 | 1.5962 | 2.2285 0.0037 0.3122 | 0.4090 | 0.2121 0.1752 1.0066
2018 | 0.1254 | 0.6943 | 1.5024 | 2.5058 0.0131 0.0979 | 0.5571 0.0153 0.1026 0.0241
2019 | 0.1233 0.8511 | 1.1117 1.9140 0.0137 0.2276 | 0.4901 0.0155 0.1053 0.1266
2020 | 0.4505 | 0.6544 | 1.7550 1.9140 0.0461 0.1423 | 0.5701 0.0651 0.2395 0.3991
K DR R 55 16 45
2016 | 3.3697 | 09975 | 1.8502 | 3.5521 0.2722 0.3226 | 0.4295 | 0.2403 -3.1894 1.7023
2017 | -0.5997 | 0.5684 | 2.2955 | 4.8254 -0.0153 0.3179 | 0.4701 | -0.0734 | -12.5964 | -0.7572
2018 | -21.9351 | 0.7660 | 2.2909 | 3.6526 -0.0905 0.1589 | 0.4718 | -0.0884 1.0562 -0.4311
2019 — 0.6604 | 1.8129 | 2.9610 -0.0251 0.1089 | 0.4775 | -0.0245 0.6003 -1.3086
2020 | 5.3195 | 0.6610 | 2.0210 | 3.5536 0.2163 0.2548 | 0.5440 | 0.2291 0.5831 5.1106

i RIR . [E ZH e P R P
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