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Abstract

As a credit risk measurement method designed based on the U.S. stock market in the 90s of the
last century, the KMV model lacks a reliable market basis for measuring the value of listed compa-
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nies in China today, especially for the measurement of the value of non-tradable shares, and lacks
the credit risk consideration mechanism of Western developed market. Therefore, based on the
previous research basis, this paper makes a new measurement standard for the calculation for-
mula of equity value, the measurement method of equity value volatility, and the weight of default
point in the two dimensions of current liabilities and long-term liabilities based on the previous
research. Through Python statistical software, 10 listed companies in China’s stock market are
randomly selected for empirical testing, and the results show that: 1) The debt structure has a
great impact on the default risk of listed companies. 2) Factors such as the company’s organiza-
tional management framework, industry competition level, market saturation, and war politics
are the influencing factors of the company’s equity value. 3) It is very important for the regulatory
authorities to innovate the credit supervision system, in addition to the perspective of the com-
pany to carry out capital and credit management, the information exchange platform between en-
terprises should be established.
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1. 518§

Black. Scholes (1973) [1]EA /% Merton (1974) [2]4E 1993 4-3&T-3& [ i 7 3447 1% A0 T S A )+ H DU =
i EE AR R KMV B8, KMV BERE TR S E ARSI E@ & LU AP I E: 1) i
BN TR PENE S DR B3 2) THRA RIS I L0 S RIE 2900 55 3) A EE 4 P B A TS 2R K0 R
EDF = N(-DD) = 1 — N(DD) (EDF: FilfliiZ)%, DD: #HZ)&4). Kt KMV SR T =] 1 s
1B KA FH RS INE 6o W 28 SR A i 2 I R, Lhin KA e, ARG fT . BE P (B S Lk B &, iy
A AR BB RARR I BE 77, A m it S A AR AT ALY, 2 R B (B B PT AR — S BR
BT o ZAR R ) tH DL A2 243 5 T B S 3K A 7 1045 RS IF 8 17 R E R i o B8 3 7
RAFIIEER, B8 1z RS ARSI 2 AU AL . BRI, 57 RIEEZRAR, RERR
T RIEREEAIAFAE LA Z AN, BEAREERE KMV AU FH 78 05 45 e 015 RS AR, 2880
KMV 58 AN GRAR I Aot F ] b7 2 =] 045 AR 247 1R 2 B &, BR1 b 3 [ 23 % KMV AR 2y 22
HGRENYNFERT T 2 REEMRER.

ARSI CAT B SCERAT 5T 073, FELE DU LA KMV BEREATEIE: 1) R E & BT
2w RIS B R RE R R R, FFREAT RSB R EAUME TR AR 2) BT ERAUME, R
1 E-GARCH BB S0 B AUNME R B3 s 3) A S mi AR o dknt, RATEAFAIRIE B w 1iE L) st
HFRiE DP =SL + LL x 75% (DP: )41 SL: fMfifi; LL: K66,

2. XHERERIAR
i % 2l KMV BTN AT B AT EE TS HE I, F2%EET KMV B

K
RS ILAL, E T IERERDCE & B AT R KMV BOREEAT AL, P AT & 12 445
P o
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2.1. ESNFEERTHAR

Zuo-J (2022) [3]LAZ MBI T 2R 7R dnffiz F KMV AR 25000 5 23 =45 PR, R4 HE AU (E )
)0 B A S04 . Wang X C Fll Xu K (2023) [4]5KF GARCH AL 28 7] BAUNME 1 5h %,
FEEET KMV BRI S SR 2 57 B (5 F A phe i (RS2 RE T, AR TR K-l i (Level Validation)
HIR 1 (Calibration), 1F 52 KMV #8945 2% . Allen D E F1 Powell R J (2016) [5]FII%} % N4 a2 A 7,
JHIEIGAE KMV A8 B0 215 B S04 A8 10 T 35 20 ME 26 e % R 0 AS: A FH o = 19484k« Capassoetal
(2020) 53 K45 IR 5 S A8 A 1 SR TE T, 35 KMV RS RERAIE 1 b 117 2 51435 FH XU 5 3 HE 0 B e IE
FHK

2.2. FRARESATMENZmER

VF3EAI(2015) [6]4 Al iy 5 55 M1 5% iy LR SO FLA5 AR (0 2R 3R, DRl L B A AR AT 1 4% A
Jr BTG INSEHRAT Z 1B 5 E . PRI RI(2015) [T 48 1Tk &35 & B E M, R T BRRe s
ey LT RS AR E BERE AT, RIS R (e b Ak 2 B A o #ANIT(2018) [819A A BN 58 Al ] )45
B, AFEAE RS S FE =, RIS ROZ0 Al 145 R BEAT I B A &, iy LE AR AT R Al Fr)
BUETT . FEEN(2019) [9NUIE L Al Py AR P2 AN MRS (4 A1 J5E 25 0 M JL A5 FH U AL (AL, A 4k
FRIE [ I BEATLA S Al 288 M 5548 B ORI . 2R AE 5 55(2015) [10135 AL ARV BB R A B2, 2
MR AERE FESR A WA TG T — R AMEEE, TRAUER, BN sRiRAT 5 A MU B S 1R Re g4z
o PR FH RS, 2 ) 8 P AV B BEA g R B AR I, k2 I LA ML ) P9 25 B R o
Al 1 B P AL AR

2.3. KMV #HBUETF BSETE

Charitou (2022) [ 113X KMV A8 A (1248 7 g 4742 16 AT FF e xd b7 2 5145 XU P-4k, Mark
Carey (2021)%5(2020) [ 1275 & G e AU 1R & ml Ak A5 XU RS, AR B CDS AT KMV B A3k T
BIEFRIEIE R KMV BB AL S (1) KMV S8BT UF 3R 7). R4 2%, X FESR(2023) [13 15 “ Ik
FAERIAR R BT E 7 T BN TR G S AT R RN AN H
AN KMV R, 5238 T G nid 29 KBS 52 BE VS S, 2558, B Fm(2022) [14]8 /4 AR5 B 7
5510 S LR R 1) 22 0 [0 AR R SR S0 3 97 8 5 i L T B e %) 000 2 ) P RS BRI B 26 o R ZE AR
FE(2014) [15]00) 368 jok A% 5 [ (R AF 5% 22 25 DA K 7 22 DR 7 M 2 X3 3810 DA R 44 8 = R e e ol £ o B
B AU A T 528 o 0T BB I8 3 26 A0 58 1 [l P 2 2 25 BTG SR 9 3 2R 8 #% EGARCH #5745 1
SR A0 () AR (B B B R A R B 5B, A, BET(2022) [16)3 T B EEWE 15 H i sh &
JAREN A . AN FM IR )% . RHET, FhilUE4(2023) [17] [18]FH GARCH A8 0 e AL
ERBAI%, AR & AR E R Ed AR . BIEEEQ2018) [1914 T HbfiE GARCH BAL 1) -4t o] &,
K Fa E E RVA 56 A4 57 7 223 AE TR P R AU (B i 3 232, AT SE G i s 1 B 7l 2 ) XU A 1) A
o VU7 RIEEZHTTZ T KMV B8 i 2 S e JE A IR i s R E BTl A F], Rk 2%
B AEFR A SR 7 G R B EREATIE IR, D ER(2014) 2011 € 2 KA F T R4, 2T i
FEIEAE R I RECN 0.1 BB A58, SHGE . HE52016) (2118 AT 8 L 51518 IE KMV
BRI AR L) fUBE , B IE 5 R 2 30 H B8 4 1) 0 e

3. EipEA
KMV 158 3EF Black-Scholes ¥BUEMN A, i THE A B RBUNME X H s, S5 &I
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AR AR A E T 2 =) B A S LBl 3, AR A A w] RS, 8 B R B SR B 4
AR TR AR L A RJa R L B A A PUHE 2 8%, AR MHUREZ R, KMV FRR
BITHEL A ] B I ARSR T B S B A B T HME 2280, JF AN E At — 2Bl 24 =] HUY 20

M,
3.1. KMV #E8N ¥ FiTiE
LA F I I
V=De"”{—N(kdl)+N(d2):| @
¢A=(hi2+ia%}/;J; @
D 1 ,
@:¢—a$¥{m+01b@J? ®)
Vo2
P LA RO LIRS DD:
V - DP
DD - = (4)

in TTRSAZ o BERIORIRIIR c =T ¢, THBIWIH, ORDERII ] & fEFCE RATATEEE,
k=D[Ve™ , V RAMMNHFME: D NS HE: o0 AEFTHIMEREEIE: N(*): iR
BUER A R BOH A S I FUE L% EDF. KMV BB IRE S THE A 5] BB AT B0 %, 9%
JRTHE A RS LS DD, &5 it E w4 % .

3.2. KMV E8RIEIFIZEE

5475 B AR BREERIAN T, R AR R 1 BOS AR R AR B, S AT DLE R 5
AT REAT BAEIUCRAS 10 A F SRS B A TE 208 I BT AT O, G SRR I e (R A 2 i L
BT RN G2 02125, 2E & ZA AT 28675 BX B B EHEAT T o X T A (L 3 50
SR EL LR A3 IR (0 P Se e, 2T 3 S s R B 2w AU R ah R, i T E BT A FAF AR
B ARTUER, B A e R, SODEARK SR, NBEANGER YT “lm 5t geitJs =Gk
T SR, 7 2P A S T N BB TR AT I 2 B

3.2.1. BRARMEAIEIE
W S BT A R S EE, ARG B FOER T R R BT AR
AR, IR R AR B AR B RIER T @R R, B eiE AR
EEAT [l VARSI e T T ) e P [ U R
B =a+pX +BX, + X+ BX, (5)

Py JEAHRSENY: Xo: BEBOIRRET X BUEBITAY Xe 1RBUTIERERS Xe: WPAGTER.

Dl AR A3 AT E TP AR IR [ AAL I B OIRE L, BT I B R A PSR B SR 5 S5 A K — A
TEMK, ERXR=AZEP, AARRZHTRENEER S THRER P AER, AR
AFAERFERIA R R R o RAE I SBEAEE A B “OVR” BLR, & O SR EL R A R AR
N RARRY o WA 1, R, BCSIEG P, 5 X X G HIRERCR, 5 X R
B, BFEET2HA Xy Xov Xis Koo

DOI: 10.12677/0rf.2024.142139 335 1B 512


https://doi.org/10.12677/orf.2024.142139

BRI 10 K LA E] 2016.05.31~2023.05.31 HARIFEIE##IT 20T, Wk 2, X, ik ¢
KOs, MO R Xy BRLRIRNE N 73%Re 00 i iR AR i am s A A S =X, SR AT DA &
F BB E BT FE B S AR RE B T E 28 A% & .

Table 1. Partial correlation analysis

= 1. RIEXMEST

ZEMNRG Xi X; X; X4 P,
X 1 0.88968 0.583122 —0.366877 0.018129
X 0.88968 1 0.457826 —0.421722 0.018924
X 0.583122 0.457826 1 —0.444024 0.110293
Xy —0.366877 —0.421722 —0.444024 1 —0.120473
P, 0.018129 0.018924 0.110293 —0.120473 1

Table 2. Regression coefficients

2. EEARK
A R E34 FrfERZE t1E BEHKT
B I 0.0452 0.2018 0.2425 0.0087
X, 2.3634 0.0517 7.4341 0.0000
X, 0.3250 0.0189 3.2731 0.0013
X, 0.2133 0.5472 5.488 0.0000

P, =0.045+2.36X, +0.33X, +0.21X, (6)

3.2.2. AFIEL S DP BEIE
GEG CHREEIR DL R R BT A & T 3548 RS AR H A S K g A5 &, RSO LT AR EL A
(I8 E NI + T5% K I, B IERTJE XL L2 3.

Table 3.Comparison of the KMV model before and after the correction
3. KMV =AU ERTERIEE

KMV #E AIABIEFH KMV #83
V=B x SBA V= uEmRE + RRNEmR E
DP =SL + LL x 50% DP =SL + LL x 75%

oy EGARCH # %!
ot T AR )

4. SEUERRSR

FEREAD] A0 A5 T A4 8 8105 5 R R, AR S0 3 python BEALYTEL tushare xR B b+ B i A
M54, ERERA B WU TAY . RIS B AGER . BRE SRS, T RIE A
PRSI FE ORI AR RN R, G518 2016 SR 2023 E WA EHESL 280 4, AU E
i, ARAEALEE+ R LA R, E tushare FFHTEEL 2013~2023 S0 AN BOBEAS, DL AR I8 I
JREAS, PR ASADL F Jtd e e A [e U 7 AR SR B R A, kI BT A R RN s TEREAT
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AN B Bh R 5, K python F1 5 N\ EGARCH M G+ S4B, 15 DP I [FIREIUE B 2
A A BRI A 6, AR PR A A B e AT IR B, WIS 292 EDF /B2 KMV AR o 1) 81 20 flg
T Fe A e T A | B B B R bR, AR TR ROl S 2 P B A S HCE TR AR U HE .
4.1. EHLRIBRRINEREEaIE

TETHE AR RBUMERS, 5164 KMV BRI BUNME B2 h B8 -5 e IS e flo- 5 M
KA, AR :

V=FxS8 +PFxS, (7

Ve JBAUME; Py WOEETY: S WOERKEALG Py JERER T S, JERERR AL, K

P Sis Sy ATULE IS tushare B8 FESREL, P, IR TS HEX(6), IMHERNLE 4. &£ 5.

Table 4. Equity value and volatility of the 10 listed companies
F 4. TR EHARRBRBAME R KR

JEvEE R A WBB Vistilidie ERUE FRIIE oy
A 94,269,400 1.942 135,730,600 199,834,854.8 0.49685
B 172,125,000 2.055 114,750,000 350,472,933.8 0.43966
C 128,484,500 2.075 101,515,500 232,559,405.4 0.48427
D 125,951,926 2.452 95,148,075 290,253,495.2 0.52707
E 86,070,025 1.887 87,959,800 109,766,538.9 0.46113
F 118,800,000 2.029 94,600,000 163,051,793.6 0.53001
G 172,200,000 2.588 80,000,000 380,357,650.3 0.47902
H 113,604,883 1.682 129,967,917 208,468,154.1 0.55962
I 120,000,000 3.461 80,000,000 339,756,329.6 0.45584
J 134,093,090 3.678 60,000,000 338,093,168.8 0.51691
Table 5. Default Points (DP) of the 10 listed companies
# 5. TR ETLQRBEL S (DP)
yRting KA S 5% DP

A 878,489,398 911,642,400 1.56E+09

B 164,650,099 8,801,336 1.71E+08

C 279,961,477 69,290,000 3.32E+08

D 313,877,542 0 3.14E+08

E 324,291,162 6,718,360 3.29E+08

F 54,482,589 0 5.45E+07

G 1,316,661,365 333,913,215 1.57E+09

H 2,090,902,014 53,340,246 2.13E+09

I 1,090,376,595 430,447 1.09E+09

J 1,990,157,253 4,637,904,441 5.47E+09
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4.2. tH QRS AEEMTRIELHE

HAZ A K KMV BT SRAS R L2 m] BB E A M E R R, a4 ek 20T 2093
SRAFF K LA H (52 B 2 ((DD) R TE £ % (EDF), WL 6.

Table 6. Calculation results of listed companies

F# 6. ERARITEER

AL E FEBI# oy DP DD EDF

A 199,834,854.8 0.49685 1.56E+09 2.88E—01 0.386498
B 350,472,933.8 0.43966 1.71E+08 1.60E—01 0.436272
C 232,559,405.4 0.48427 3.32E+08 6.51E—02 0.474045
D 290,253,495.2 0.52707 3.14E+08 6.79E—02 0.472936
E 109,766,538.9 0.46113 3.29E+08 1.32E—-01 0.447493
F 163,051,793.6 0.53001 5.45E+07 3.18E—01 0.37521

G 380,357,650.3 0.47902 1.57E+09 1.40E—01 0.4444

H 208,468,154.1 0.55962 2.13E+09 1.20E—01 0.452339
I 339,756,329.6 0.45584 1.09E+09 3.50E-01 0.36305
J 338,093,168.8 0.51691 5.47E+09 1.66E—02 0.493391

5. ARG

ARICHET KMV B B BL A (5 S AT N ROBT S 2088, SR 5 4 b BT (R SERR T 0L, X KMV R
AT E I AR RERAT B IR, R E TR HER T, S BT E R pE R [, A
P IEN YA 7 REAS ARSI I (0 T A, R A 3 B e R A D BB (B ) B ALl oy — e RE I B Ak 1
48 KMV B ST AE P4 7 ROE s AN I vh B A3 O I s X T RN BB s 3R R 5 LA S e sl
HNR . R FBTE 7 80 1% 8 EGARCH R SESRAT rISE A 3h R 4cdle, 1L I GARCH #57%
IEGRBN ARG s L w0 TR G TR YT S (5B PR 80 ) 2 vl ] 77 24 W) 45 P G5 A A ) 5
JIANA,  cseE S S R O -

i PR A 5 SRR I A BAZ IER KMV BT BERS BT O T _E T 4 =] I BUIIE A % . B TS AL
g it T b A w RS20 RS A BORRE M, DR 2 R 3EAT 750 B I O TE A 4 e AR I 47 i 4
WURENL, [R5 M AU SR B Syt s iy 28 W) BRSO R 2 0 BT 3K T ) 7 9 A AR S )
=, NERIT S, B 7 ATEEROW S5 8O, B aR  e BUIOBTR . BRI R AN, B
o F O NI LT, HAVE BEHE S A AR BE o2 Somi 1T 24 W) AU (B B B R 3K, A4 T
WELIME, ATWIES K IR . S BuaFR R b A/ BB EREREER, X8 KMV
BRI — S PABIEIR 98 7 216, O A WS 2 KIS AR B RIS LA gt 1 07 s B IR KMV
BT SRE, R LW A AR HUIE LR Y A 7E 35%~50%[X [H], 2B 49%, Btxd Tl e
PR DL EEREAT B ok, BARAUHT (5 M R PR B 2, B 7 ulfifr o Rl FEEAT B S8 g B2 b,
W 2 R ML L ANV AR5 B ST & SKBLEDEARAT + A7) + SR + HIRA R %2 F i £
{5 FHIBC A FEALA ;W2 A =] A sh R AER L, B9 T 40%~55% 2 18], PR 24 ] B0 Al
W B B Eh R BEAT WP B 1R H IS B
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WA MEYI AR, ATREIF A BRG] T A L A =] (B, LR AR 2 A8 IR R X A e )
PR KA R ORI EE SR, e AR B A ER 25 R S SR tG DU &, BIIEAE KMV #7(E
AR B LR 525 R AT RERU MR o W] IS 20 R A Y AR XS, i KMV B 22 5 58 SE 12 I REB IR 47
(IR 2 w45 P XS HEVE A 7 o
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