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Abstract

As an important support for China’s economic development and social stability, a comprehensive and
effective assessment of the default risk of small and medium-sized enterprises is conducive to the
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development of small and medium-sized enterprises in China. KMV model is one of the typical repre-
sentatives of risk measurement, in order to verify its effectiveness in measuring the default risk of
SMEs, this paper selects the financial data of 180 listed SMEs in 2023 and conducts an empirical study
using the model, and conducts descriptive statistics and ANVOA test on the default distance DD. In the
ANVOA test, the p-value is 0.870, which is greater than the critical value of 0.05, and it is found that
there is no significant difference in the default distance between the high-risk and low-risk groups,
that is, between ST enterprises and non-ST enterprises, which is related to the fact that China’s capital
market has not yet entered the effective market. In order to effectively manage and prevent the credit
risk of small and medium-sized enterprises in China, first of all, it is necessary to accelerate the im-
provement of the construction of China’s capital market, strengthen the management of the infor-
mation disclosure system for small and medium-sized enterprises, and enrich the regulatory means
of relevant regulatory departments; secondly, establish a special system for measuring the credit risk
of small and medium-sized enterprises to manage the credit risk of small and medium-sized enter-
prises; finally, SMEs should pay close attention to market trends and introduce relevant talents and
risk management tools to improve their risk management capabilities.
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WAk, BEE T IA T CE R e, SR mHEN 2, EHXAR MG, Fhml
VER I R 25 i Bg I —805, R T 08 sk Gk 5% 1) 75 SR B AE AR Wi ok, KIAAAAES B & A 2 TS
B, AEAAT K EZ B TR KRS, T HE SIS NE SR =M RE, TRz hgm T
SO B MR . 7R IR ERMW 5 2 B EEAR T I R A, FRE AL ) Al H AT AR 2 DLRAT
ER A IR R B oy 3o Forb, A N ARAT I B OR) 2 B v T R A Ak e T H Ak ARy R E
2% R () LA RS 4y, AR R G R R ) R A R T SR O e — o R [ R ) S S
Jext HIE L R B, HAARG R PSSR S E, AFIRVE. i &6 K A5 ) i
AE, XRRPRATROCH T E. BIE SR, 16 2014~2017 4EfA], KEFHTHHILE 59 RAHE
MR A LT R, WK AEHUL 800 14, W UL, HRATXF AR 2 v /s A Mk 34T A RS B XU B
e L .

20 42 80 AEARF I, Vasicek il McQuown (1993) [11 & T 7 FH e ik e IALE 2 2R TH S 20 R
B, #AL TR T KMV 2 m] Ak AE F SRR B, IS 7 REFR AR . (2R T AR AN
PV ERAT AT FH A BT 2ok i 545 FH XU , KMV R R 31 FE 477 44 5122 4 - Matthew Kurbat A1 Irina Kora-
blev (2003) [2]1% 7K -F-#fi il (Level validation)F145 #E (calibration) () /7 7% KMV R TIGAIE, 1EH =4
T REE AT FEARIE T KMV BRFE %, DL A0 EDF /T 20 FIEK T 20 HFEARA R 2
Kb, PISAEAR A R I T I 209028 5 48 (8] SEBR R AR B 2 S B U RS HEAR B, SR T KMV #5
B R AL B HUOOHE P T =3 AT 04

A IR A BT ST MR ST ARk 90 &K, & it 180 K /MkAE A KMV B BEAT SEIE 73
BT, K58 KMV RS2 755 T A/ Al (043 FH R
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2. HRGRIR

TERITA AR B AR A Y v, KMV ASEBSAS(S B 8% 1) FH % AR 117 3% 1) Bl A B0 6t 23 TR I 2 =1 RS RS
BT RAL, R T AR ARG AR, F, RS B - W RTRE T, X 3 A E i 1 Bk R
fiti A5 FH XSS A AR AL ARSI o ZE X KMV BRI AR I T rhr, [ Ah 2 2 B4R 56 KMV R (1) 5 1F 8]
W L 5 H A IR AT 45 A R IEAT A LI A AT AL - Kollar 25£(2015) [3]# KMV #7545 Credit Risk+.
Credit Protfolio View. Credit Metrics =i &5 F XU IR RL3EAT T X Lk, B 90 ok KMV BB E i8 H i
Ferp o B bR . H, Credit Risk+. Credit Protfolio View. Credit Metrics =Mz F XU AR 8 % T
15 VPR R R B st iR o Tian [4]55(2017) R BT Ak AR A 53 36 KMV BEELHT Credit Metrics
BERYHEAT 17 SUE AT, T AELAS H 3 24 XU S A -5 TINEDGS B H R KMV RSB T 4 SR 58 LA i
i . Malasari [5]55(2020)ZE 8 7t SEUE L | EQEE JE P PAESR2E 5 i) 18 K BT A w], J#id KMV-
Merton SIZUE 3BT 75 H BV EE J& V5 S UE 5528 5y B =J G b 71 174038 240 M 2 TR0 R0 4 il LU 26 2 IR ) 6 &« Wang
[6]55(2022)# 2 i T 5T KMV BRI 2 HAR KGR BIE R R BT AR, it — D TR HE W
HEIIHESE o

] Py 23 5 KMV RS R F 50 R AN R SR (PRI, S s T 190 S o A7 150 16 4738 M 20 7
BIERN . FEE(2002) [714 KMV SR HARSRUIEAT LU, 5 H KMV BB E S R Efm g ie.
£ 14(2006) [81%F KB ARIEAT T SLUEREFL, X Th R M 263247 7 % oA, 45 R W] KMV &2 8L1ET Logistic
H Fisher S5 A, I KMV BEALTE U R ] BT 2 /) it 29 WU A RAFRCR . %2 5%08(2013) [91F1 H
Bootstrap J7VEMEIE T KMV Y, 1542 1E )5 11545 tH BB L ME S B vt . % 5 #(2016) [10]3@ 304
TR 8 T A R L BE R, B IR KMV AR A] DU I X /B 200t . E AR S
(2018) [11]3@id i HY 30 5K ST s*ST £l Al 30 X3k ST MbiEA7 SEUE A #r, SRAAMESIER B L) 5347 T
BIE, R BB SRR AR, PNE%2021) [12] 89S IAE KMV BB A 2, {4/ GARCH 2
BRALKHAb B B A e B 2R AT TH L

P b3 N A SCRR AR R R ORI, BRE P A R 2 R A R 22 Rk S T [ A, A A A
TR, [ PN 23 0 24 AU A RIF 7 A 22 7 [ AMSE RS (R 2R itk 1 AT FH RIS IE B 5 oAt A5 Y
FHLE G DARF A IR IE 1T 37 L bRt il . BEE R B AT I I e, ] P oxod ads 2 JURS: R F 90 06 Rl Je 24
Ik, T KMV B IAE TE DL R IE F R AT 0 B0 O R AT B AR S . RIS T
JRIIAS R LA R 3R B AT i R R R 563, A 58 HR /N A b3t 24 JRUSE P (R I 2 9 25 R XS 22 TR A A
F KMV A58 B /N Al 29 B, X B B TS 3& T /NI T R i T AR A L 22

3. KMV =& B FNTIE 4
3.1. KMV &

KMV #ERI AR B . AR KB AT 2 " i IK i, R4 55 (Default Point) i,
NI NEL) . BAUERBLA 7] BB AR AR AKAR WA E AT, % AL B 2 =) 57 0 (B A ST 2R
PN RTE o o> w BT B0 53 2 w2 72 i 40 B 1 (Default Distance), 4 TP st £ 8 536
LML R &R, ATRATE RIS 205, B A RIE AR R A A AR .

3.1.1. RRHE~HIHMERIRE

KMV #8825 T- Black-Scholes F1 Merton FIHIBUE A UK K, BSM BB A I SEAN A% 18 218
PR AT EEAS 0 LA A B2 s, R R ERIUNARIE B R — R BEALITFE . AR4E BSM 43
AL, Uk nr DA LR € 2R SERL AR A -
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Ve =V,N(d,)- e “DN(d,) )
In(VA/D)+[r+O§
ouNT
Ve R T e D ARG TR E: r R B REAI R T ARG 1B TE]; N()
B IES ATV, B A RIS IE, o, AR R HHERBEhR .
XA (L) PIIA R SR G PRI, ol LS B2 R BRBUMEREh R o MBI B3R o, Z IR R

}
, dy=d,—o, VT .

;H\EP’ d1=

%:
O =1 n0p = \\;—: jxi o, ?)
St e BT 01 AT A SO 0 Dot (AT E). BESECAAIL Dot
AN (), BB B
%szQEE @)

XFIREQ)MITRER), CRAFRBEV, » BBMMEE IR o (AT L8R ), 6550
HIAHHE D (B K IME oK), JoREAE r MR T, "TUREV, Ao, .

3.1.2. AR ER RN KE

Je AR B R A B AR T T BRSSO R R T T ik AT A TR T
WENE, AR SCARHE ST I A TR NS 0 7 s sl R . BB OB G B AG, By 2f
SE. MAh, BSM HIRUE M BRI R e, B AR (AR R AR 1, R AR SO 3w B AN s 1) it
WRHE RS s %, MM SELER NG R RRE 8, AT

W ZES | B A P, S | RIS RN

R
Ui :Inz (4)
FAEAE G HECA N, MR Ui i DU HBEh 2 6, -
1 2
Sy —\/mg(ui -U) (5)

PR R0 H s sh a4, RIS 3 B sl E S
5 = \/Ndday (6)

3.1.3. EHEBAIRAE
KMV 55 e B8 £l 14 47 5 1R B35 4 300 47 65 (SD) A B3 47 35 (LD),, 35 20 15 (DP) NI ¥ g Al g A=
A FAE, KMV B 28 5 KB (g SEIE AR LR A E AT & Y DP 1 .
DP =SD +0.5LD 7
B2 P B (DD) 2 g LA 71 B8P (8 7 JRURS: PR P Bl 224 A KT B S 20 R AR AR R B, ZETHB
DP {2 )5, FEILM A KMV R A 20 B B i) i A sRRI AT SR i 2086 25 DD, B F A1 AR
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vV, -DP
Va0

T R A T I AR K B, X 20K MR IE R T i A T S 20 Bt o, ek B L
T NIE 29 WA 2 RDRS R 6 I 0% 2 o T 20 B 28 1A K/ IN RS S it 240 RS D R/, FRI AR ST B A T
24 R (DD) K 2 i 49 KUK

3.14. TRREFIFE

H AT R 2 i B — e BRI, R EHIFERBOT, X T IR F ZIE RS — 5 — 1
MERUFE I FEAR ST, SR T8 KU A et H — AR A E i R 2, BRSioiE e 2023 4F 1 H 1 H % 2023
12 H 31 HE— - R 2 r = 2.1326%.

THMARR(T) -

EH 15 F AU VA8 8 DA — SR g I B, it J] ke g — 4

3.2. EAREFRBIENKIE

3.2.1. BA®EEF

AR SCHER () /N A A FR AR TR A 5 (1 Al o A SCSIIERIE 535 4338 B /N Al S R
KRN 2023 4F 1 A 1 HATTEP IR AT LA s . sk <5000 Jifk, HAE 2022 4F 12 A 31 HAj
1 EEWNEL S P2 B <5470, (EIEEMI AR T, HEERIEAR AR BB AR, HGEICT 90 KAk
ST A/l Al 90 28 ST w4k 3t 180 Ak, HoArix 180 ZK Al R &AT A .

ASCARYE 2023 4 1 H 1 HZRiAEY 3R BT A = HifidEg <5000 /7, HAE 2022 4F 12 H 31 Hf
(B SN B P2 B <S5 AZTTI A FIF, # ST AR ST Rl o0 AR XU 2R g A 4 . Sz A v AiE
By, ARNEL 54 ST, *ST BAMRGRIAHICYE, KA ST Al ST Rl 43 AR RS 2E A = XU 4% H
NNV BB LPIRILHEAT 23T ST+ *ST Al ks b IEFE LR P RS, THII 5 PT REIR 17 (1 XU,
AL CHRRALEL” o MK BT A BRI ECE A R R T IR SR AR, RSN b “ST”
FHE, YARGEEES T, SEAR S EEN ST E, AR EAETRR “ST” Shkain
bR BONBEET PTREAGR TS . BT ST A RIS R— R O A% T —ERERHR, HE%
AR 38 5 LR ST Ak K

3.2.2. BIEKIR

ASCHARE R 1find FoiE B, BE g BRI [R] T 5508 2023 4F 12 7 31, HdfEviE A . IRE A .
FEME B = WAt KA LA A, BRIk 4, A 2023 421 A 1 H A 2023 4 12 [ 31
H Fi& 98 K b s/l AN 22 55 H (0 i 22Ut A

3.3. SEIESHT

3.3.1. QRN E

1T B ATEAF AL T F R SEEUB O ) A, PR T AR ] OB I 7 B R AR
MIE . AR BEETI IME RSN — 8 N A S SOER R TIR M E(EL): 53— &80 AR B r i
W E(E2) . SRR T S (8 i i i B AR v B 2 A

EAUNE = ARGUE B AR B B + U BB A%

CL BT S R BE 4R M 2023 4F 12 7 21 BRI RS b AT gt Hrp s pirks R 2023 4
e — N5 H . A LR BT S AR A R R RUOME, T RS REOK, A
PG RS oy o, ARG R AR 1. 46 2.

DD = ®)
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Table 1. Calculation of the equity value of 90 non-ST SMEs
= 1. 4E ST &Y 90 KA MU ERINMEHT EER

NSRS e[l B B 7 T A Jie SR AN AL B
THEET A 28982658.0000 8.3601 136696623.0000 24,5800 3,602,300,912
=MEHA 0.0000 4.1419 128000000.0000 16.5000 2,112,000,000
F IRk 107021455.0000 6.4430 186131528.0000 17.4100 3,930,089,137
P T f 55396085.0000 5.7900 122796441.0000 15.9900 2,284,258,424
W 3364453.0000 12,5744 113985547.0000 36.4500 4,197,079,166
FIA 24 131650596.0000 5.2600 291485549.0000 10.5400 3,764,739,821
=HHTM 37661642.0000 7.0966 76549935.0000 26.7500 2,314,980,370
s 0.0000 7.9656 183147692.0000 13.4600 2,465,167,934
H & BT 26227931.0000 7.5002 88076000.0000 25.8700 2,475,240,848
H A 20677914.0000 4.3403 135479252.0000 12.2800 1,753,433,565

Table 2. ST’s 90 SME equity value calculations
= 2. ST #9 90 R/l BRIVNMETTE LS R

ABIE AR I EL BB Ui i K B SRR PR A

*ST & il 700000.0000 1.3001 506720732.0000 2.7700 1,404,526,498
ST ¥ 2 0.0000 2.8023 662572861.0000 8.4300 5,585,489,218
*ST (5 2006674.0000 —0.0453 227993326.0000 7.9700 1,817,015,906
*ST Rk 0.0000 —0.3458 509204846.0000 2.6900 1,369,761,036
ST P44 0.0000 1.6489 3255114857.0000 3.3300 10,839,532,474
*ST WK 97736437.0000 0.1831 1943089494.0000 2.2500 4,389,846,903
*ST T8} 0.0000 0.2451 684883775.0000 3.3800 2,314,907,160
ST #iits 0.0000 3.3689 1779484530.0000 2.8800 5,124,915,446
AR A i £ BB B RNV E- i SR AU A

*ST A2 0.0000 —0.6209 286000000.0000 9.2400 2,642,640,000
ST Bt 0.0000 1.1028 1783340326.0000 1.9900 3,548,847,249

3.3.2. ARIRPUNMERRIZE
FRAE 1find HdE 2 i 52 5 s I B i NS, 15 3 ST AIFE ST Ak dtit 180 AN B 3 5
R 3:
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Table 3. Calculation of the volatility of the equity value of the sample companies
= 3. HANTRIMEESNETELSR

4k ST /4l ST /il

AR b SRS AR ST ES
fEE T A 0.342213 *ST & i 0.443902
=R 0.375506 STHE 0.37843

F IRk 0.31345 *ST 185 0.42711
i i A 0.535978 *ST K, 0.370338
W 0.370487 ST P4 0.304158
EEESN 0.258442 *ST W, 0.506928
=T 0.533499 *ST 7%} 0.3727

Y 0.18133 ST #iits 0.295345
H & f 7 0.493646 *ST V2 0.392434
T A 0.312659 ST BA6 0.236191

3.33. FAH

WHE ST EE) KMV B Z) SR A, Bk a5 7 A s i N ARG,
R s A B[R] 4 o 2023 48 12 A 31 H, 53 ST Ak ST 31t 180 Kb /MkiE L) 5 W 4.

Table 4. Calculation results of default points of sample enterprises

F 4 HABIFEHRITESER

3k ST £k ST £k

IR HL AR H
{EE TR 169233262.6 *ST &l 387019086.5
B 234978484.5 STHE 2,481,509,428

FRIA 266,973,002 *ST 145 608,578,441
T A 216,764,035 *ST KA 1,280,798,157
P 736566966.6 ST Va4 4,783,756,383
EEESN 848350881.4 *ST B, 176,909,760
=R 348120873.4 *ST T8} 2,190,128,853

ESLLe 288660894.9 ST ik 8,984,657,937
H&E BT 801849691.3 *ST V2 2,269,250,593
T B 541343373.2 ST B 1,932,850,881
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3.3.4. BEFEHHMEME~HHNERzNE

RAE KMV B A5, 12 &) B EE 0 T 3 40 8 S 8 B 2 A m] SR 2 =) 58 = T 3 i S i s i
EHHEhF . B FIR o F55ME Dy BBUNME E. AR 5 M43 H T WA R iTEA
X, Hh T =1, @ik Matlab B2 A THE B RIEE, AT RASKRAEH ST F19E ST Al 3k 180 Zrh /il
MR = I ECRAL: o) R~ E s %, 458 W& 5:

Table 5. Calculation results of the asset market value and asset market value volatility of the sample enterprises

5. HABWE~EHHNEME =T AN ERNETESER

A ST 4k ST 4k

AT R BrEHHIE BNERSIR ACIEZY 8 BN E B ERESE
T T H 3,802,862,972 0.324165 *ST & 1,790,059,485 0.348298
SRS 2,349,610,757 0.337532 ST A 8,757,651,885 0.241358

%Rk 4,222,148,380 0.291768 *ST 15 2,543,536,892 0.305116
LSy 2,511,897,186 0.487405 *ST KK 2,693,075,301 0.188373
B 5,152,193,981 0.301806 ST V%N 17,013,023,180 0.193789
Al AN Z5Y. 4,738,735,938 0.205322 *ST Wil 4,573,114,904 0.486613
=HHTM 2,679,720,363 0.460885 *ST 75} 4,836,067,061 0.178419

3% s 2,750,471,087 0.162521 ST it 15,272,626,075 0.099108
H & # T 3,266,051,349 0.374132 *ST &2 5,087,769,852 0.203857
T 2,285,758,540 0.239845 ST PR 5,495,253,129 0.152533

3.35. FBAES

A S E RIS R T A M EER R, ZMEOVER, AT AREHEZ A & 1 K& 655 BdE T
A N, BT LR AR RS R T N G 52 S 2 R B bR . % DL BT
AN FEIHMENY, » B ER SR o, K iEZ) 55 DP i A A
_V,-DP

Va0,

RGBS, BH 90 KAE ST 190 5% ST F/Nlvid 2986 55 5% 6.

DD

Table 6. Calculation results of the default distance of the sample enterprises

= 6. HAMIFENESITHELSR

A ST 4k ST /il
YNEIEZY S A E) NEIEZY N AR
{EE TR 2.947570 *ST &l 2.250361
B 2.666392 STHE 2.969223
FIRIE 3.210666 *ST 145 2.493270
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P AR 1.874630 *ST K& 2.783895
Gpas S 2.839699 ST VG4 3.709291
EEiEZN 3.998476 *ST WA, 1.975524
=M 1.887869 *ST T8 3.066527

E0E 5.507296 ST #iits 4.154201
H#& BT 2.016639 *ST 2 2.717496
T fr 3.181923 ST FHY 4.250033

£ KMV BRI b, 3 R S BE RS FIOR BT B R A W] B35 IR 20O XU o SRR BR324
RIEAER /DN, SERUEE BB, LA B A R UK. B3k ST AR ST it 180 K L i /vl iy
SRR, AR RIREOR, ASCRAX SR > feon . mLA LS RINEARRTE, JF ST k5 ST 4k
MRS, —F ZMEEZ M E R ERERAKR, ZK5EPHLRAEZERN, WUl 7R R
INNVAB DETEBLRER Z BEIR JI 1) R R AR R, FRATTS T4 A s SRk

3.4. RENGEREW

3.4.1. RS

W7, Gita R EE N, dE ST AL ST Ak EL M B 2 MAEEZER .. WFRME T HE,
Ak ST HEA A FELIFE B I{H 2 2.63188, ST FEARNRIEHELAFEEHIME N 2.614444264, JE ST FEARA A
HAFEE & T ST HEARAFME; NRETTRE, TR AL EN/IME, 3 ST kL EE 53w
T ST B ES . JE ST A B L R AR T ST ki L XK, X5 EhrtEm 4. X —
SR T KMV BERR & N Al i 24 RS B A — 58 1A 3R, ik — D E S A A ) S 2
AN XS BEHEAT SR 2R T 22 A0 A

Table 7. Descriptive statistics of the default distance of the sample enterprises

= 7. HARSEABEEA ST

il FEARZL Mean Min Max Std
4B ST k. 90 2.63188 1.528501 6.128218 0.741584
ST k. 90 2.614444264 1.147978808 5.002275515 0.680980291

34.2. BERFESH
KH] SPSS BAFKIFEAR AV HEAT HLIR 225 22 e WA 30 FL A5 IR i 2 1k o 7EREAT BRI 3 ANVOA #556
Z TSR BRI S . WA 8, T CCPIME” . b AR o R BOR A RS Al
JE” VLK “BIBRFEFIME” (P E KT 0.05, ULHIE AL, BRI s B U7 25k, AT DAREAT
WA 9 JZEMTEE B, p {HN 0.870, KT Ik FL1E 0.05, 332 G ¥, 2% B s XU 5% XU 4L B ST 4
W 5HE ST iz (M B LA BE B A B3 2 5, @ R Z 7 2805 ST M AEE ST Ak 2 Al ¥ 154
PSS, SCUE 78 KMV RS r I il 240 5 85 TE 728 280 DX 43 A [ XU 42 ) FRD 3 240 JRURG: 6 K /N o
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Table 8. Homogeneity test for variance

F 8. HFESTMKE

Gt HEE 1 HERE 2 TEE
BT FHME 0.0053 1 178 0.818
B R el VA 0.0113 1 178 0.738
BT SO RE RS A mE 0.0113 1 175.671 0.738
FET IR 5T IME 0.0077 1 178 0.782
Table 9. ANVOA test results
2 9. ANVOA IG5 R
S5 AN H A Y175 F TEE
¢ ] 0.014 1 0.014 0.027 0.870
HN 91.231 178 0.513
it 91.245 179

LR ERTRL, KMV AREAL T 5 R 1038 20 B 2 3 o 449 BB S8 s 2 A R e 0 A ) S e 1Y ST Al AN
ST b [AE LB EAFE R ZE R PRI, KMV RRL7E 788 i ] m /il 335 240 JXUG: 77 T ) 1 A R 4
IR, Teik IR FE B p /Al R 2 KU

4. GERFNBIRERIN

ARSCR ORI BT il AR K, SICIERETE 1 KMV AR AR B ] r /D Aol XS P2 3 P
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