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Abstract

Impacted by the COVID-19 pandemic, the growth rate of China’s economy has slowed down, and
listed companies in China are facing various crises. Credit risk is under significant testing, and
avoiding default risk is not only beneficial for the future development of companies but also cru-
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cial for the stability of the system. Therefore, this study employs the KMV model to measure the
credit quality of listed companies and combines the GARCH and SV models to re-estimate the vola-
tility of equity value for these companies. The revised GARCH-KMV model and SV-KMV model are
then applied to compare and analyze the credit risk of 9 ST companies and 9 non-ST companies in
the listed market. The results indicate that the traditional KMV model can effectively measure the
credit risk of listed companies, and incorporating the GARCH and SV models improves its credit
risk measurement. Furthermore, the SV-KMV model demonstrates a better explanatory effect on
credit risk compared to the GARCH-KMV model.
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Table 1. Calculation results of 18 companies

# 1 1B RLFEITESER

ST ) 4E ST A #]

UEFAAY A 1] DD GDD SDD HEFFARHS A 1] DD GDD SDD
2021 3.03 2.47 2.32 2021 3.97 4.00 4.68

600265 000735
2022 2.78 2.79 273 2022 3.16 2.97 2.98
2021 2.27 2.25 2.55 2021 3.44 3.40 3.73

002052 300625
2022 2.65 2.67 2.41 2022 3.05 3.09 4.19
2021 1.94 1.93 1.58 2021 2.70 2.74 3.00

002470 300232
2022 2.67 2.82 3.34 2022 3.00 2.75 3.63
2021 2.33 2.33 2.33 2021 2.40 2.39 2.61

002535 603725
2022 2.43 2.39 231 2022 258 2.44 3.52
2021 2.88 2.92 3.55 2021 4.09 4.10 4.71

002569 603012
2022 3.24 3.23 3.42 2022 3.26 3.14 4.42
2021 1.87 1.91 1.71 2021 3.33 3.37 3.70

300029 600768
2022 1.62 1.59 1.59 2022 2.26 2.45 3.38
2021 3.07 3.09 4.40 2021 3.88 3.56 3.49

002700 000598
2022 2.89 2.92 4.00 2022 4.82 4.88 5.26
2021 3.47 3.48 2.30 2021 461 4.25 7.73

002872 600648
2022 351 3.73 5.52 2022 3.80 3.40 5.80
2021 273 2.76 1.82 2021 2.70 2.72 3.77

600654 300851
2022 211 2.16 231 2022 352 3.48 3.55

VE: DD N KMV HEIFEZIFE RS, GDD iy GARCH-KMV I iE 2 FE B, SDD %4 SV-KMV #1135 41 fH 5

Figure 1. Default distance in 2021 (GARCH)
[& 1. 2021 FiFEZFEE(GARCH)
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Figure 2. Default distance in 2021 (SV)
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Figure 3. Default distance in 2022 (GARCH)
3. 2022 FEZ)IEE(GARCH)
Table 2. Independent sample T-test
T2 OMMHEERT R
S AN DD GDD SDD
B ] 2021 2022 2021 2022 2021 2022
ST ¥){E 2.620 2.655 2.570 2.701 2.508 3.071
4k ST ¥ 3.458 3.272 3.301 3.178 4.157 4.082
YIEZE 0.838 0.617 0.821 0.476 1.649 1.012
T{E -2.718™ -1.984* -2.894™ —1.488 -2.808™ -2.029"
P1H 0.015 0.065 0.011 0.156 0.013 0.059

M UL TS T AIERIRTE 1% 5% 10%K PR3 .
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Figure 4. Default distance in 2022 (SV)
4.2022 FFELAEE(SV)

Table 3. M-WU inspection
3. M-WU #8136

AR DD GDD SDD
B [ 2021 2022 2021 2022 2021 2022
ST #HE 6.890 7.220 6.670 7.780 6.000 6.780
4 ST BISME 12.110 11.780 12.230 11.220 13.000 12.220
BRBMEZE 5.220 4,560 5.560 3.440 7.000 5.440
Z1fH 2.075™ 1.81" 2.252” 1.369 2782 2.163"
P1H 0.038 0.07 0.024 0.171 0.005 0.031

e UL T AIERIRTE 1% 5%FH 10%K PR3 .

BATAT AW EE R 18 K bl A FIAERL 25 AR v i 20 B 55 . AR 35 240 B BB 35 I 45 B e i — B,
AT EE, FRATE AN ST AR LB b ST A & BB 2088 2 5K, JEAMH F4ED . ABARIT R ST
AFIRIEE ST A7) 43 B— AT Lei, Wil ST ARBEL S b ST AR E/N, WA AW % . &5,
PG KMV BEBTHE R B AR B A I, ST A BB LB B 7E 2021 4EAN 2022 F K TX RN AE ST &
H AR 5 S I L E 2 T 88.89% 1 100%,  RIVIEAR 4%l 4 88.89%711 100%:; TMR#HE GARCH #&
BT REAFEBRE, 2021 - A0 2022 4F 1) HER 273 il 88.89%F!1 66.67%; HR#E SV AL THE1EL
PHERE, P AIUERIZR 5 8 88.89% 1 100%. it bk =R af LA B, b 17 A 71 45 A XU A2 7T LA
ARMER, TR ESN KMV L, EREBIEERN KMV . (HiE%T GDD, DD 1 SDD K
FER R, REREAFIXOH ST ARIFIE ST A ME M E. XHEH, GARCH BLEIZER T KMV 1Y
HIEA I SV BRI, EEA WS KMV BB F 7 508 3 28 AR U

e, JEREXTE 1A 2. (& 3 fE 4 ouigE, SV ARSI FE A B E I EMX ST ST 4
FAE ST AR Z R, FRRER 3, 2022 B4R GDD #izks ST A HiZkfdkE ST &
AR B2 A XS X WU, 7Efii R B A SIS R RN SV-KMV AU BT,

Ak, I 2 AL 3 H T EHA Z HE T LUEH, SV ML KMV BERLFHZS &80 R i ST
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AT HAE ST AR HE A B 2 50 B E KT GARCH B 5 KMV BRI AR 25 & TS KB Q05 . X%
W] ST ~wl 59F ST ARIfEMH SV BRIBEAT BN ZAG T P8 Z AFE R B2 5, R W] SV Fi 45 5
IEL)BEES L GARCH VAR B[ L) B Re B R X 7y BT AR ISR E . RIEE 2 158 3 1Y
HEMBIEZ, W DRHE5R: WENK SV ARG 2B L GARCH FBAG 2 (2 i 5
FHOK, IX 08 SV ALY 5 KMV B 45 & IR PE X 4 ST AR FIAE ST A =] 145 FH & T o 2 3%,
HE—BRE T SV B H Ak TR BT .

(3) MLk, FEHEATAT ML ELE T, th R I FOR S5 1R AH R L : DA AR SR /K A = AR R AT L A 481
ST VU5 AE 2021 EA11 2022 4E 1) SDD 43 %14 4.40 1 4.00, 1M 24 25 K45 (1) A0 N $0 48 20 51 A 3.49 Al 5.26, 1)
W, SUAAE 2021 4F ST 5 U5 SDD T AL . MERBUEREh%, K 2021 4 ST #EEIMEN
0.22, fRTXeAEMEIN 0.28. XMW FHM KA A AIMr iR 1) FE IR, g — Uil 1 RN E B 3h %
£ KMV A5 A i B

CRAFTIEFEARTT LG, ANEATILAEL I B A 2 R, (R ERF & BTN ST AR ML
Bl /N TR ST AR BBEAE R, S5EbREREBAVIA .

5. &g

AL HIE ] SV LRI GARCH #AM 5 KMV B AR 45 b AT 70 kB, £ KMV 8, 52k
AN RN EES L, Hxhd AR stk R, I B Z R 2B AR R, B s SR
I, EZAFREGEN, XU ] RS R R i

[, Joik/Z GARCH BRI Z SV #A, #RAT DLIE X B h R M4l TH R 7 KMV R RS B 2
TR bl ARG E. R, RIS AR ROKE, SV BALE KMV B 25 & A
FELT GARCH Fi 5 KMV BB 45 & IR RCR B4, RESE AP X 5)0F ST AW 54k ST A w15
MEZE SR

PRlt, B R B A KMV B Ay 25 B R RS . SV R S 3o of I 1) /7 471 8 R M il i, (R4S
& KMV BRSO T LR AER G TF BT AR M BHE R, B ST A w59k ST AR ZER, XXt
T KMV BRI 3R T, AR IER T H K= .

SE

[1] Altman, E.I. (1968) Financial Ratios, Discriminant Analysis and the Prediction of Corporate Bankruptcy. The Journal
of Finance, 23, 589-609. https://doi.org/10.1111/j.1540-6261.1968.tb00843.x

[2] Altman, E.l., Haldeman, R.G. and Narayanan, P. (1977) ZETA™ Analysis a New Model to Identify Bankruptcy Risk
of Corporations. Journal of Banking & Finance, 1, 29-54. https://doi.org/10.1016/0378-4266(77)90017-6

[3] Bollerslev, T. (1986) Generalized Autoregressive Conditional Heteroskedasticity. Journal of Econometrics, 31, 307-327.
https://doi.org/10.1016/0304-4076(86)90063-1

[4] Taylor, S.J. (1986) Modeling Financial Time Series. John Wiley and Sons.

[5] Kim, S., Shepherd, N. and Chib, S. (1998) Stochastic Volatility: Likelihood Inference and Comparison with ARCH
Models. Review of Economic Studies, 65, 361-393. https://doi.org/10.1111/1467-937x.00050

[6] WIEAL, FKEEARE. KMV HERE IE K H M ], 4t 55K, 2008(9): 67-69.
[71 Tt MkE. HELEERNERRE: —ADSSETR]. &it 54850 5%, 2007(2): 81-85
[8] EHi. FINBAFEEMIZIE KMV SEEM & s R M HD]. it 560K, 2017(17): 88-91.

[0 #insE, TALH. T EXEMA T HIHRFAGEHRAKGEE——RET LID-KMV B8 SERF A[0]. e AT
2018(14): 155-161

[10] B, T PFM LR 545 ] ULECTS 432 1 kA5 B RS PEAR [3]. FE15, 2020, 38(6): 35-42
[11] hse, BAHEE. RERZZF AV ERAREEZENREF ST —E T KMV BIEEM P SHIEM 5] $AREH

DOI: 10.12677/ecl.2024.1331022 8350 HLF R 55T iR


https://doi.org/10.12677/ecl.2024.1331022
https://doi.org/10.1111/j.1540-6261.1968.tb00843.x
https://doi.org/10.1016/0378-4266(77)90017-6
https://doi.org/10.1016/0304-4076(86)90063-1
https://doi.org/10.1111/1467-937x.00050

RUPSEIN

[12]

[13]

[14]
[15]

[16]
[17]
(18]

2021, 40(6): 132-139.
Far e, BT, D ARAT (S RS 1 ZERE A R 3k 3 NS AR — 2T KMV K BEHLARARBEL ) STIERT
RN i 5% 55, 2022, 36(1): 105-124.

BLE, OME, MR BHTEES BABARE——ET KMV BRI [E U5 A0 HT 9], 5SS H K 2 AR
(HERBIEEAR), 2023, 35(5): 115-127.

e, AV, Lz, & WOTEUN L IR RIS BUE T[], 212 K, 2021(4): 61-67.

KE, TT, &8CH. ETAE KMV BRI 7 BUR 25 2 42 RAT B E 3], &ilk 5k, 2021, 37(15):
133-136.

ZEAa, XN, WIS RS E I 3T RALE ) KMV R[], B, 2023(6): 79-87.
REFLL, KDL SV 5 GARCH R %} 4 Bk 8] 7 51 Z i 8 77 1) LL e At 72 [9]. &R 48 1LFE, 2002, 20(5): 28-33.
REL, KT, SV Al GARCH AU A L E LA ISR LEAE B [J]. R4 T RE2#HKk, 2004, 19(6): 625-629.

DOI: 10.12677/ecl.2024.1331022 8351 TR 4TS


https://doi.org/10.12677/ecl.2024.1331022

	基于KMV模型的我国上市公司信用风险对比研究
	摘  要
	关键词
	Comparative Study on Credit Risk of Listed Companies in China Based on KMV Model
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 模型介绍
	3.1. KMV模型
	3.2. GARCH模型
	3.3. SV模型

	4. 实证研究
	4.1. 样本选取与研究设计
	4.2. 实证结果分析

	5. 结论
	参考文献

