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Abstract

Financial distress alarm modeling is to diagnose the financial stress of enterprises and to release
financial risk alarming signals. Early detection of corporate financial risk is conducive to the pre-
vention of debt default or even enterprise fail. This paper takes 258 Special Treatment (ST) listed
companies on China Stock Exchanges, for the period of 2015 to 2019, and another 258 non-ST
Chinese enterprises in the same period as samples, analyzes the relevant financial data of the two
company groups, and use Logistic regression model to build the financial distress alarm model for
Chinese companies. The results showed that, the prediction accuracy of the model for the two
years before the occurrence of ST in the sample, and the prediction accuracy of the expanded test
sample are both above 80% level which indicates that the model is applicable for alarming the fi-
nancial distress of Chinese companies. Furthermore, this paper used the model to analyze the fi-
nancial risk status of Chinese listed companies under COVID-19.
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1. 51§

H 2014 FE R RAEFFLREEN G, FEGIFEAFHK. RAEFRKZIEL, M@ DEPAN
W28 fe Lo W R B A MK B 55 Fa A5, 0T Ab BRI 55 FENLIEAT P, — BLR — AN EZE B, bE
KA 5 Bmnd e B AR M R 8, FIHFEE W %55 B AN EdE, SR dosa s, vl
AN B E B SR, REAE HNE, WIS fall; fEEMATTBURZH, W] DR HX T4
MR S5 RO MR, S B ARSI BORHE i, T PR AR 28 G AR RS AT KU

— M AL T ) A B 5 BE B, e SO AL T 45 fa L, X SBR b ALEE A 4 B 4
ARYERM, BB =ER, DU T P Z BRI 1]. ESREaird, REVZ %5 Elia
A R E SRR AALER ) ST (Special Treatment) A F][2], A RNEA M 5 fEHUFE RNV BT T . A 5T
WX — 8 IR

T 55 SENLTRE AR HI B AV 75 2 R AR S5 fa LR TR — . BT &5 R T =R
&, IEEIFUEXS LI 5 T A TR 7T . 4, B Beaver 32 H SR RIFAY[3], BT BB S AR
ARFERT Al I S5 AR AR HH AT 25 B (T o, 2B T T0 2 AR R S5 A R FR TT 0T 90« 7E 22 A8 R 45 TV BT o
FEBLRAT AN EANGE N 1) 32 2247 26 [ A8 AE « BalRE 2 ) Z-score TH/M 5 24[4] [5]; 1980 4F, Ohlson & {X#f
Logistic #5545 FH T 55 L & I fi (6] o B2 e 45 N T 1996 4L TS Tl 0 F 4y 5o
B[7]. 2001 4F, KT ZFEZBESWNEIITEB YT, HBFREERRM, Logistic BAYHIH 7772
2 UV F RIS T s e A e, TR I S5 ML TV I 1 i A 1 L SR & A 8]

2. BiRHER
2.1. HEZARIEEL

AWEFHIH R R, RAEGFHAIRE 5N, WSS EHUBEAT P . fESEM e, JEHCK ST A
YRR S IEHLIIREAR, SR T -
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o B, MBEAFZHERIMNENA, GMARTERSIELRKAR, WRERIL— & 5 i 55 =)
U2, (HA T SEhr b O ZAE T 55 FEHUIRAS o 55 B2l A f3 55 33 20 (1) 1 2 ok i W45 fa L, AR
A e 5 SO 55 TR (R AT 55 Y B/

o F, RERAMBBEAMAFRIE LT AR, KAEGFBLFIVFERIMSEREEAS. A2
AR I EFAZENR, AKEAN A AT 25 K d, DR e DASE T 175 s 0 45 B b AT 9 o A Bk TE v 3R BT
SIS S R AR AR I A FIFEAREUD, HARARENE

o =, ARPIEHEZLESRNAEE, ZhTHAEEMEFIEI 7 ERR S, B (R L
TR, FIEH AN STHEERRNEN AUE, Sl — N2 EE R RBGEE TEM 5EA, RS
VPR T SR, BT AR EEHAN R RS E 5, UEFRA 5 BT al LS A 2 7 338 N Ab 2
(ST). AR, ST KA w NS ENHIRE Y] & .

TENXTHRRE A, TEIERRIEE B W AR & el i A ml i, AW 708G 1 LR JE N

o TREAT. HTATIE RN A RS E KRB, AFEATI S5 bR R A —F .
P, FEIRBENT IR AR, IR PRI NI 25 AL A R AT F— AT A F .

o HUERTIE B —MAA, 0SS TR I SR AR AN B E A BRI S, AW AU AR A F
R S5 SEALAT — 4 (0 45 B A7 b3, WOkt RRZEL ) I 25 AL 2 )t R R [R)— 42 19 0 45 208

o BEHUBUMINT. T SR A T BT AL IR 26 0 5% AR W R s, R ST REARH A E BT
FE USRI 1) A BEXRTEE .

FEh, IR RAE IR ST Arll, REFRKEL G ELANAR. HTREGREHSHAE

T SRR Z) M 2014 FETTHE, AWTTIEEL T 2015 4E 2 2019 ERERHIAL TR A BT 258 X ST 44

FERFEARN, FHHIRETRJFEIESE T 5350 258 KAk ST A (B4 L fi o35 B i ) fE xt fi2H .
AR R T IR RS, AR EGE, RFTIEEER ST AR ST 5l P4 1M 554845,

X IR LA B B SE A IR . W90, SREUREAZLME ST Z AT —4E I 45 BUR M R ASE R s T e BORE AR 4L

ST Z W PHAE M Ed, THE BRI R 25 5. fldn, WS AR 2019 FEHRFHIALEE, TUE %A 7 2018 4.

2017 4F (AR 55 Bt 3E 4T 15040 43

2.2. MEIEFRAYIEE]

oF 2% THUe v BT A P 008 45 b 2 LR (10 A2 0 45 LU R B . I 45 LU R B R LU . PRI S A |l R
JRAEEDL, W LAEARHERR 2 7 R ZE S IR 2 Bty SR (R 00

XTI 45 LR 3R L, H R 35 — Bk 57 AT RS T B N AMREMER Z R 7T R,
FFIX LR R AT AL 5 MU 55 LLEFRAR(NLEE 1), 1ERARBERIS— RS AR &8 S Fabm . BRIk 4h, AR
5 1] A A B A B T 22 70 e U 5% TV AS TR T o A S5 4R AR IR 0 BRI 7, % 2 A A B 3 X o3 FE 5 AR
PERIWA 554805, 1FRE R 55 fabn. HARGES: BRI, ARG, #6ige, Eiske
71, EIERET), FARARLGEMANAN I 13 MU SR 2). XK, U & IR 4R IE 18 4.

Z (R A LR 4]

Z=12X,+1.4X,+3.3X, +0.6X, +0.999.X,

Table 1. Z-score model variables
= 1. Z EERI KRR
BRI 0 55 4EpR A
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Continued
X, AR B AR AR B B8
X; SBLRTRNE AR S B
Xy JBERABL A AT
Xs BN B

Table 2. Alternative financial variables

2. Hth ik 5464w

LS| R LIS

- BRI = SBUHTRIE 2/ R R A B E)*100%

£ |E‘b

) SBERIE = ORI/ YIS B IR S R ) *100%
B EPS = U1 £ 5] AR R R AR 1 AR B A

W ZRRAIRE ST

M 557 BPS = (B RFA R AR — HARBGEE T R)AR & K SR A&
WBNLEE = BT /sl 5T 100%
1A RE S WAL = GREVFE T — A7 LRSI T 100%
BEERMR = AU B 100%
VAT R = N A ONE S 2T S e
HIZRES FRAER = B\ RA PIER
TRBN B i i 2 = B NPT 2 e 7

BB  EE = QBTSN AR B R B R B S A 100%

DL L) A o - A
PR SR LE S = £ AP 2 U R 2D 9 100%
A BPAIE = TR+ 100%

JF e 2 1 B 55 FaAm S BAT HHRIM 55 SEHLAOTEE 70, BRI R B AR &, 3w 20— 2P I ik -

TG, ZAERRLZ AP 18 AN S5 FhAr 2 AN E A AT SRR T UK, T A S o 4T, Rt
5 25 B P52 AT W R R S BRI 35 Fahs,  BLAR BN/ BT . NOKE R e 3 . IR iR, R
EH AR (A 3).

Table 3. Summary of financial indicators after preliminary screening
3. V1L TRk ER S iatR

H A RS AV
X EIBRAMAR R B
X2 WK B A i et AR B
X3 ST A B
X4 B AR ot AR T
Xs SRR = BERTREE2/IPLE B + WIAREB)*100%
Xe BEPHRME = FREE2/IYLE R + IAREE)*¥100%
X7 BB EPS = Vg £ A ] AR R R /AR 3 TR B e A
Xs FERLF B BPS = (AR A R AR R AE — HARALER TR )R & IR SUBEA

DOI: 10.12677/fin.2020.104040 395 G


https://doi.org/10.12677/fin.2020.104040
https://baike.baidu.com/item/%E6%81%AF%E7%A8%8E%E5%89%8D%E6%94%B6%E7%9B%8A

fE4T %5

Continued
X9 MBIt = R TR s 1 15*100%
X10 AR = (R - LA B)R BN FUT*100%
X1 PR = SR R+ 100%
X1z AT IE EE = GEESN A ISR BV R B A A 100%
X3 WA = SENESN A NGRS 55 *100%
X14 BB = WANBE T A B *100%

TR FIR 14 DI SAEFREO S EYE, ST TERL, BI85 E ARSI 51668, Kok s B
L4 PR, THEMI A X MatE, X10 #EathE, X13 WERMENFHE =AM S IEREREA D
BEMAT, TEHE. L4811 DM SEREREATER BE XA, R\LEREWRIT ARSI ER A
5 ST .

Table 4. T-test results of sample data
4. HAIENETRIGER

Varname obs(0) mean(0) obs(1) mean(1) Mean-diff t
X 258 24.084 258 —5.417 29.501™" 10.668
X2 258 15.460 258 —124.984 140.444™ 2.141
X3 258 5359 258 -21.667 27.026™ 8.099
X4 258 172.845 258 126.391 46.454™ 2.048
Xs 258 6.250 258 -14.234 20.484™" 13.027
Xs 258 4301 258 -16.422 20.723™" 13.180
X7 258 0.823 258 —0.844 1.667" 4815
Xs 258 11.307 258 1.783 9.524™" 5331
Xo 258 38.174 258 1.491 36.683 1.042
X1 258 37.076 258 1.094 35.982 1.022
X1 258 47.586 258 68.570 -20.985™" -8.089
X12 258 3.537 258 -1.573 5.110™ 3.975
X13 258 0.062 258 -0.078 0.140 1.090
X4 258 57.402 258 49.259 8.143™ 4.074

* kk

or ™" indicates a significance level at 10%, 5% and 1% respectively.

3. hEEW M SEH R
3.1. ETF Logistic BV ZEH EE

FERFFEHERE L AR, BRATE 2R T 5 Z v AR 2 T 4R M ) A 28 —— e D ) 31
P, i AR AN F R 55 4R b B RS AL, AR SR @ BOFAE DA B, (B, B R S
HARRMS, HARDUEREDNAN . AETI, E¥IMKH Logistic 7Y,

ISz Al PR W 55 15 4 e AN IE S 7047 FY 5 T Logistic 1248 [m] AR I A EREodfs B IR 7041,
FE MR DR PR SIS ) U FH AR TR o 2 TR P S AR SR B R
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5, BRI I 55 SE LI 55 fahs B AR RN X, x, » BHIRAEEN Y, Y& TR, B

Y=a+bx +---+bx,

Horfr b RUH FORS RE AR X0 W 5 SE LB I TR, X5 i MM S IRAR(E AR ), o NRENLT
W
B P ORRA S ENLIOER, BUETEE D 0~1, 1-P ARREMSEHIME, Kk P/(1-P) I
FAXEL  In[ P/(1-P)], HI% P fift Logistic [MA%4t. LA In[ P/(1-P) | 9PAL R, S8k A5 7.
In[ P/(1-P)]=b, +bx, +-+b,x,

NSRS
In[P/(1-P)]=Y

P= exp(Y)/[1+exp(Y)]

TE Logistic [RI AR b, G815 € I FHE, RTS8 AR BN R AR IR o A2 — i dde 4% 0.5 1
NAEIR, R P KT 0.5, WIFRRA B FIMZECOR, R PAE/ANT 0.5, MR A FIM S IEH 1)
MK

FATRH logistic FIAIEERL, FIFH 2015 428 2019 4F 258 ZX ST #1734 258 ZX4E ST AR ik 11 4>
S5 P bn gt , R A B R A AR BT 1 AR P AR DI S5 B AT BA b, R B AT AL
WA R LA T AR 26 . TEFRE R0 AR, (6] % R B R o (1 T 55 L R R s R AR B 2 3L, Lk
WHE—MIEDL R, B8 BEA R0 L 2R B D R B 0 7 (1) 55 7= A VEFRAIC, 78 HAth 25 R AR, ok
A5 fE LR Z R BT, DRI, HAERERL TR i) RO 2 7 S o B 22 R I 5 bs B R B A,
I3 J A5 30— AN FROI R Al 236 e v PRS2«

Y =0.53458-0.01196.X, —0.02213.X, —0.15336 X, — 0.09663 X,

P= exp(Y)/[l+exp(Y)]

X

Eigt

N
\‘1

X, = A B

BIZRA = WalR-—mafif, BEiAame, RUARIKNR-RSIESRE, S5 78R,
X, = RPN/ R
—ARFR L T AL T SRR R IR AR R . R A, AR AL R e E SR B RE .
X, = B
2 R N2 F i F AR B B SR AR AR K, febnlle, R A RN KPR, R
R R, AN Bl R B RSPy, R 55 XURS: e S EE DG 2R
X, = BB
—FERR I TR SR T R AN E, IRbER . RO IR B AR, A
PR HE TR
TERMJRERTYRS, RAEMRE AR R MAFEER B2 BRI T, RESERREW, Fi,
i ELO AR AT A OGS0, FE 5 TLLE R, FrAA RN VIF BEH/NT 5, RRYIARRZ [MALF
FEW I 2 EHALNE, BTtk .
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Table 5. Logistic model tolerance test
=S, Logistic BRRRZERE

Variable VIF 1/VIF
X, 1.22 0.822354
X5 1.06 0.940730
Xs 1.24 0.804929
Xs 1.05 0.956935

3.2. FRSERKRE

fEIEF AR B AN, (FERSMUEAENINSGE, KB R B AR HEBE A LL 0.5 N HIR. A
T BRI R R, FATHE B B SRS, 3T Logstic BAURYL, AR & S
RN HN A = R AR, BT 2R R A 11 Uk, 1 RuEmR 2 50l ST A RIHHINT 5% &
BLAT], I RHEF R SR AR ST A7 HBIAAE a7 o 70 mi iRIEFE 2 R 24 5l W 4 2 =) 1) e
B, WRDE RS . B S5 ENL A T HRUNAR S5 faL A ], FRAR T 2RAERRR iR &l
BOEREAR, BRI S ENL A RHRFDAM 5 fapl AR, BRI SRAER R . [Nk, 7RO oy &
I, W% FE RN PIZH A 7 LR G FIRHER R, PR AR £ & P R HE A R SR R BB 9 0 1

PATHE 0~1 Z[AILL 0.05 I ER B AR 2 H i, e HTBEE 2 HI A2 1L, Logistic BALA 7P
O ) A A R 25 FUIE TR 5 AR A DL

Table 6. Accuracy analysis of different segmentation

6. TEDEIEMESFR
I E IESIiHTES IRMERR ZralEfR il I R R I RAERR AW

0.05 98.45% 18.99% 58.72% 0.55 83.72% 94.19% 88.95%
0.1 97.67% 36.05% 66.86% 0.6 81.78% 95.35% 88.57%
0.15 96.51% 46.51% 71.51% 0.65 77.91% 96.12% 87.02%
0.2 95.74% 56.59% 76.16% 0.7 72.09% 96.90% 84.50%
0.25 94.57% 63.57% 79.07% 0.75 67.83% 97.29% 82.56%
0.3 91.09% 74.81% 82.95% 0.8 63.95% 97.29% 80.62%
0.35 89.92% 81.78% 85.85% 0.85 58.53% 98.45% 78.49%
0.4 89.15% 84.88% 87.02% 0.9 51.16% 98.45% 74.81%
0.45 87.21% 89.53% 88.37% 0.95 41.09% 98.45% 69.77%
0.5 85.66% 93.02% 89.34%

RAEE 6 FE 1 Fios, 2P RN 0.5 I, BRI ZEE TN AER R I8 B B = 4, % Logistic B 4%
WHEN 0.5 & I, WEFFIBIEN: PEKT 0.5 B, FEZMEFMHEXE; P EIENT 0.5
B, A 0 SR
3.3. IRBEFHIER

AT B6AIE Logistic M 45 TR TY (T B8 77, FATEFEAS A 7] KA W 45 FE ML R R A5 1) AH 5 I 45 03
RN L& Logistic 1 HiA 7Y dr 3474656

i
;é
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Figure 1. Accuracy analysis diagram of different segmentation
1. AR EISERERSE
Table 7. The back test result of the previous year before special treatment
2 7. Logistic #BIF /N F] ST BI—FERIEIFIZER
i &5
RiasR it W 2
ST 4k ST
ST 221 37 258
4k ST 18 240 258
89.34%
ST Lb % 85.66% 14.34% 100%
4k ST k% 6.98% 93.02% 100%

BREARN T RAM S EHUET 1 SERIT 5 BAEI0N Logistic FIRIBAS, W& 7 FRATATLAHF, £ 258
AN ST FEA, TS A ST HIFEAA 221 4y, 37 A4 ST FEAHL M AAE ST, TR N 85.66%:
IMAE 258 ANE ST FEAH, TMLE A ST FIFEAR 18 4, FS: FNHE ST BIFEAAH 240 A, FIIHER,
%5 93.02%. ZMBGHE, BAESRIBEEIZEE TN 24 89.34%.

B0 Hh, FRATE A A J R AL 55 FENLRT 2 4F 1M 55 B ARN Logistic HIBIERL, % 8 HAFIK
A2 VA 55 S AL A AP ABE 2R f 341 1)

Table 8. The back test result of 2 years before special treatment
%= 8. Logistic #RAIXF /A F] ST AIAEREF|ER

TR 245 5 )
JRUGEE R it TR
T ST TRAE ST
ST 178 80 258
4k ST 17 225 242
80.99%
ST kb 68.99% 31.01% 100%
dE ST b= 7.02% 92.98% 100%
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FERAE ST IR 2 48, 258 > ST #fArh, BIRIHUNZE R ST (0 178 4, FINES R OVAE ST kA
A 80 A, TIMAERIZEN 68.99%. HITH7rAF Ll 4w AP KM R 5 SRR Bl 2 5 B A4, Al
Guik T A T DL SRR BT A S5 4R AR (S B0 EE ST A Rl Sk 242 AN, Hrh T4 R oA ST HIREASR 174,
T 25 5N AE ST A R A 2254, TRINHERA 2R M 92.98% . —F AN, e A45 B T 25 & HER 25 80.99%.

ity BIRIPHIZER, g5kt fEAFIRA ST HIAIPIAE, BEAITUHER R T LA R 80%LL 1, H
BRI 25 SR AR TR 1 AR TIE R 2, LURT 2 AT HERf 22 T . logistic BEAYFEIX 43 ST F9E
ST il b, BAMREFHITINRCR , PRI A L P00 Al b 55 XU, By R R SE BRI A (B

3.4. HAREARRLE

N T BB RAIE R Logistic BB RGFRIMAERTE, A DB BEAT I KAEAR LS . BB AHT JT R
SERS, AR b A F R I BRIV 554 Ty 2019 SRR . FRATAAILA 3815 > A JiE BT ] Hh 5
Br 92 MBI F AT B A, X 3723 A E A BB WA R TYORBEARR R, M, A 199 4
ST ], 3526 ME ST AHl. K4 KEEAR) 2019 FFEF R RV 55 8dfa i AR BB AT 1H58, 535
LATIREE R UK 9 PR

Table 9. Logistic model expanded sample test
2 9. Logistic #BI KA INLER

oo &5 %
IR R it TR
T ST TRMAE ST

ST 171 28 199

e ST 392 3132 3524
87.41%

ST b 85.93% 14.07% 100%

JEST kb 11.12% 88.88% 100%

GEREIR, 1E 199 A ST HEAF(EEWAMBR T AR]), WML RA ST MFEAH 171 4, 28 4~ ST #+
AT YAE ST, TIAERE A 85.93%. TMAE 3524 ANE ST BEArh, Fi4L B ST MIEEASA 392 4,
T FoNAE ST IFEAAT 3132 4, FRINMERI R N 88.88%. HIL A5, FAI/FH] logistic HEM [14:
G T AERR 20N 87.41%.

MIIKE, AT M Logistic W45 TR, ANMUE T @ At w i N E AR A F],
R B E BT AR AR B, RS G TN . AR TR E R R, Shas
NI E GO, KA BRI 25 FENUIRDLIEAT 1%, BTGV H & — Lo e R EUR, #A A&
B S HANME .

4. HEEETHE LS ARMSENmE

2019 4E4EE, 7EWIHLE B R B WM %(2019-nCoV), HRIEERE O X B4k, s E H%ESH
DU A i A R () 22 5 Ak S T BB N R, 45 SEARG BRIk T BRI  ARYE B R S R P i A
R 2020 4E5—Z% GDP [ N4 T 6.8%.

ANV RS2 G v s R 2 W BT B AR —F MO S HER, RATK 2020 5 —FE
F R AH R 55 HAEARN Logistic W55 U A, M8 P B, T 2019 FF=FF# . k. 2020 —F
A AP NEAE I 55 ML 2 7] (PR L, AT e e r ] T A ) 52 2 5 R R i R B o

i
;é
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Table 10. Comparison of modeling results of Chinese listed companies in the recent three quarters

% 10. BELHAT 2019 =3, 2019 FIRF 2020 —FIRIERH R 25 Ryttl

HIBLE R

ILECEGE ¢ ik
T ST T ST TR ST i3 FHIAR ST B3

2019Q3 416 3288 11.23% 88.77% 3704

2019 £F4k 563 3141 15.20% 84.80% 3704

2020Q1 702 3002 18.95% 81.05% 3704

w10 R, 240t E R A R RIE AT EAEB T R BIE A R S 3704
FARYE 2019 5 = ZRREHARTH, 15 H 00 45 58 B 0 55 SN URHIE I A R R 416 57, (5 EHE 11.23%:
MR 2019 FFEREARTHE, 13 RN RN BAG W5 FEHURE R A R EE N 563 28, G 15.20%; R
#2020 5 —FFEHERE, 15 H AR EA M S EHVRHER AR EE N 702 5K, S 18.95%.

X 3704 KT, HETSERRYE ST AR I 199 REEHFBTAF), HHLH 6%. RAEHEALH
Wi, C&af Ak ST AR TS ARG, B SR 2L R EIT ST 2 R i RS RHIE. 2020
B 2019 FE =R, AT N T 286 &K ST AF, MMM AFLLER AT 7.72%. Hit
RO, SZEE I R, A T R I S5 XU A S — s R R AL

N T PR [ A AR 55 RS BT RREEE, FRAT BT AR 2020 R P A
F12019 4F =Z=FEM P AEBUE RSN SLEEAT X

%k =B /P, x100%

Horr, POARERIZE AT 2020 5 R W S5 FEARBUR TSN P AR, Po NERIIA A ] 2019 4F
S =R PR PV SRR AR BT B P AR k (HRNIZ A FFEREE T PAE KGR I -

3000
2500

_, 2000

il

=X 1500

1000

500 IIII
0 I —

k<100% 100%<ks200%  200% < k<500% k>500%
KAFLVE

Figure 2. Comparison of k-value range of Listed companies in China
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Table 11. Statistics of K-value range of listed companies in China

F 11, FEEHAR KBRS

k1H k<100% 100% < k < 200% 200% < k < 500% k>500% ait

NGk 6 308 2476 773 147 3704

i1=4 8.32% 66.85% 20.87% 3.97% 100.00%
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