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Abstract

Based on the multi-state Markov model, the financial distress prediction problem of listed com-
panies is studied. First, a multi-state Markov model is constructed. Then, based on the mul-
ti-state Markov model, we construct an exponential model with covariables of financial distress
factors. Finally, the financial dilemma of listed companies is forecasted from the two aspects of
transition probability and residence time. The results show that the multi-state Markov model
can be applied to the prediction of financial distress and can reveal the evolution of financial
distress.
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KM FWERE S, HATENIMELESE —fsitE, ANERTREREARFU A BT 5%
R EEES At aE, B HE: I 45 K55 (Financial Distress). 14 45 2 (Financial Failure). 14 4% f& H(Financial
Crisis). 7 (Bankruptey)&5. EAMN[F2E# WASIE A LS 705 NI E 1] [2] [3] [4], B4k —H
R TR RS B2 —, W1 Ross BFFT T W55 LL 3R 5 55 NGOG &, SCHR[S] [6]H1[7] [8] [91WFFE T I 5%
PRI R T (7] R, SCRR[10] [1118F9E 7 I 5 NS AL B el @, [12]8F 50 T S5 B S s ih 2 [ 98 &R, 3
BR[13] [14] B 5T 1 W0 45 TR 55 1) B i 55 RS s ) i) i . A ST 2R3 Markov B8 8Y, 7L T ¥4 BTl
NI 55 R R R B A0 AT 9, DASCIZX RS AL S5 R i R 3R (P AR ) 2 R) R 50 B, SR I A% e F 55 DR 5 300 )
Yes 8 No [ AE . FRA TG &

2. ZRKZS Markov {=E8 932

ZIRZ Markov BALE — AN BEA L RS AR = 2 5 B BORLIN 18] 3 47 23 M7 07 4%, e BEAT L R AE A
[ B 220 i Ak FRD RS 2 1) R AR AR AR 23, PO — S RRAE R — ISP 2R R J LA 2B AR A o AR SRS
. B ST IERUR T EAIRAS, MEMBR A 2001 4F % 2010 4F . BBAEM S5 IRSB AL REF,
SURBCRSAENRIIRES, AHABIRAS A o] DAAH B %4, B ST MR Z B A ReAH B4k, ST AR
FEEAEAE, RERRRES 4 FENRRES . G R 2RSSR E BIE 1, BT RANETE B 2%
IR FOIRES, R RORATRERPIRES R T7 1), VB S Sk FoR AT EAR ST B

2, WRAEFER IR M SAT NG T 0, BN AR 2R (1 e 7% i B 45 T2 A7 v FLAth % 7% i B 2 AR AH
B, SRR EEAERE Q W, HE T AMEE B gy g3 a1~ @3 @31 g A gage

3. EHRE

AR R A msm package #H1T 2R Markov AL 4341 . EidiE 485 440 D Z0 AL FE W 254 B 5
(subject). RF(state). WLEEHT Zl(time) = 7 HI N ZY, FIUABIANWME R . BAWERN Z) 5 —1T, WEX R
e, FHLARRANS WLEERT G P 0 1 W0 52 B Z 14 0 25042 I () 3 AR O HE 7 . B 5 #
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Figure 1. Multi-state Markov model trans-
fer flow chart
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Table 1. Multi-factor and multi-state Markov model fitting results
= 1. ZERZIRT Markov {REMIE LR

Bl s 1—-2 1-3 21 23 351 32 3—4
B R R 0.413 0.005 0.081 0.017 0.001 0.0007 -0.029
KBTI () 0.502 -0.365 2.096 —2.007 0.064 0.138 0.397
WAL (B,) —0.064 —0.843 —0.649 0.287 0.252 0.372 -0.271
BB RS ILEB) 1.383 -0.600 1.453 -0.989 0.527 0.949 1.135
ERAL NI =N -2.202 —0.160 0.741 —0.144 0.023 0.186 -0.111
AE 1% SR 22 (Bs) -0.101 -0.332 0.039 -0.095 -0.005 0.0004 —0.0004

q1 (Z) =0 eXP[Zzzl ﬁleZk:|
=0.413exp[0.502 x 21757 Rl — 0.064 x Fish LK +1.383 x His i 4 g
—2.202 < BN AFR A HR — 0.10 1< A7 B i 4|
913 (Z) =413 eXp[Zzzl ﬂlSka:|
=0.005exp[—0.365x 1 7= I3 — 0.843 x it 8 HL 3 — 0.600 x B 15 4 LR
~0.160x E M A B4 L — 0332 x A7 B |
9> (Z) =40 eXp[zzzl ﬂzlka:|
=0.081exp[2.096 x J 75 7= R 3 — 0.649 x S Bl LE 38 +1.453 < Es R A L
+0.744 1 EN A B4 HE 5 + 0,039 x A7 B J i 5
a3 (Z) =0 eXp[ZZ:1 :stkzk]
=0.017exp[—2.007 x L H =R 5 + 0.287 x I 5 LLFE — 0.989 < E B ¥F 42 L%
—0.144x EMPHABAE FE — 0.095 x F7 5 i 5 ]
931 (Z) =319 €Xp [Zzzl ﬂ31ka:|
= 0.001exp[0.064 x =R +0.252 x FR AN L3 +0.527 x B Wz L% .
—0.023x EIL AN Az HE3E — 0.005 x 1757 i 3|
43, (Z) =30 eXp[Z::1 ﬁ32ka:|
=0.0007 exp[0.138x BRI + 0.372 x P s LK + 0.949 x Hin Wi 4 K
+0.186 % E M A B4 LE +0.0004 x £ 5 [ 5 ]
34 (Z) =34 eXp[ZZZI ﬁ34kzk:|
=-0.029exp[0.397 x A FII K — 0.27 I i s LR + 1135 x B8 W 4 ok
= 0.1 1T R NI 5 HE 3 — 0.0004 x 787 & 5 ]
4. BAZ KA Markov FEE BT
4.1. FEBWZER
MR SEARIE 2] s ACTEARTS @ OAMA, BAE G RIS % ¢ AEIRZS j P RETE. R 2~ 5 45
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Table 2. Matrix of transition probability (t = 1 year)

2. BBHERERFG=1F)

K& 1 R 2 RE 3 RE4
RE1 0.6702775977 0.3223847610 0.007245358 9.228297e-05
RE 2 0.0629834623 0.9209036067 0.015890271 2.226598e-04
RE 3 0.0009048188 0.0008871022 0.971003129 2.720495e-02
A 4 0 0 0 1
Table 3. Matrix of transition probability (t =2 year)
3. EBIMERERE(=2F)
K& 1 W& 2 K& 3 RE4
RE1 0.469583522 0.512979000 0.01701445 0.0004230299
RE 2 0.100232479 0.868382458 0.03051925 0.0008658143
RE 3 0.001540934 0.001970014 0.94286773 0.0536213230
R 4 0 0 0 1
Table 4. Matrix of transition probability (t =5 year)
4. EBEREE(=5F)
K& 1 W& 2 RE 3 RE4
RE1 0.225549996 0.719800037 0.05141418 0.003235791
RE 2 0.140709730 0.785148030 0.06910371 0.005038534
RE 3 0.002670193 0.005567938 0.86339165 0.128370223
R 4 0 0 0 1
Table 5. Matrix of transition probability (t = 10 year)
5. BRRERIEMR( =10 §)
RE1 &2 RE3 RE4
RAE1 0.152292955 0.72778675 0.1057279 0.01419241
IR 2 0.142399566 0.71812506 0.1211547 0.01832069
IR 3 0.003691148 0.01110097 0.7459672 0.23924069
A 4 0 0 0 1

TOVERERUE A KR, W —F WE. IUEM-HEZ R MR . Pl R EdE Bos:
FHUR e B ACRBNGEAT AL b T A B BRI AL TS BCIRESCRES 1), B4 1 )R Za m R T
GULBCREIIMERZ 0.67, B LT AR IS RERA —ERESE. T 2 45 RFSUUIRE IR
7 0.5, YT R AR SR BOIRAS K EE AN, RIS A —F IR 25 0.5 JCLL . 5 4
Ja BT A FAR B R SURE IR 2 022, X—MERCLEUN, UL A m BRI o 1448 T4
PAEARFRAE 0.5 Jubl ERARE XSG . 10 F)5, X—Hdageoy 0.15, ERARIE P, b5t
AR, Al 22 A A AR PR AR A AT b T 2 W A S5 IR AR A U R R R B RS
M HELR T b TSR BCRAS A F], HAE 1SR 2 45 J5 178 22 5@ BOR A ME R 401 2 0.3 F1 0.5,
£ 5 FEA0 10 45 PR 70 B2 0.71 A 072 X HBURR I GURIAE 5 4 52 HE BeR S R AR R K.
MIELRIE, 4T HEBCRECRSE ) EH AR 1. 20 5. 10 FEEBESHRBCRECRE DR

DOI: 10.12677/fin.2018.84018

158

Sy


https://doi.org/10.12677/fin.2018.84018

% &

KAYHIN 0.061 0.1, 0.14, 0.14. FRFHEERY, EHAFMERIGEICT 0.5 2 )5, RMERSIEE MR
FlfE S EPS BT 0.5 sl b T7E 1. 24 5. 10 EJ5RFFAIRE 2 R 58 0.92. 0.86. 0.78.
0.71, XAMERMA LA, WEH BT ARERK—BRE RN AT HFERIRES . WRE 2 BEZERE 3
PIREEE S 300 0.015. 0.03+ 0.069 1 0.12, RARMAFIEBARSE A ST IRECIRA 3) LA KK [A],

LR BN AT MELRETRE 3, MERRE 1 F. 2 Fibe S F. 10 FJg, HMSREGHEIR
1 ARG 2 MER YRR /N, RO B AR ST 5, BEMIB RS . 52 IR e,
1 HEAERES 3 IR RAEF 2K, XRIE LT AR ST 25, AeRPURT, &7F ST IRSEREIRK
I IA] o

ERAEERRE, 5 FEIRESEEMES 10 FREIPREEBMEMZTIL, R LA R AR
KRR S FfG, HMEREBTRE.

4.2. BiFEERIE

Sy B 3 T80 T AR A RS M, RS - 19749 BT 1] (Mean sojourn times) T
Vg, FRH, JO g, ARSI A fi 2 L OB BRI . (BT LA R ST 25 SURT LU iR
FT, HIURAI RS T, I IR, TR TE R R S 0 R ) 2
T LRI BT A6 B ). AR5 244 B I 1] (Total length of stay) 35 2 1 4+
L= [P P(e),, dt o i, LRTERT] A 6 Z A TR 5 BB FFRINTEL r o SR A2 R

FEAEIEIRE(BOVIRE 1), s BHEBNT MRS

A {57 B R ) R AT _E 7T 24 W) AR IR T AT AR TSR BOIRAS « I BOIRESAN ST AR 1 S s B I 1] AR5
THE T AL FNEEMEE 10 FRELFER . FME, A LA R AT SR BCARZS R (8]
13.96 4F, ATl PR AS T 1) 59.52 4, AbT- ST AR HINFIA] N 36.22 4.

5. ftR4ie

AP EU A A R ARG S T 18 MR 6 AN EM 55 b, XA BIA FAE T AR &
ANTHEEER, MAAFRMEZEN LT AR EXMAM SN, B&REEIIRAE, RS 1 /2 1
B RES 3 4 BIRLE BT AR SUAE F 2R3 Markov BV Z S0 b 17 A4 510 95 R R1 43 N TLASIRAS,
T A TR A B R R A DL AR AN IRZS R 45 B I 18], O HL 22 IRZS Markov #E7L RS 73 #7546 A L4 A ] i
AR RN
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