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Abstract

As a crucial component of China’s economic system, the stable operation of commercial banks di-
rectly impacts the health, safety, and sustainable development of the national financial economy.
However, with the rapid development of commercial banks in recent years, the risks they face have
also increased. Effectively identifying and managing credit risk is key to ensuring their smooth op-
eration. To better assess the credit risk of listed commercial banks in China, this study employs the
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KMV model to measure the default distance of sample banks, using default distance and default
probability as proxy variables for measuring credit risk. The study selects 14 listed commercial banks
from 2016 to 2023 as the research sample and constructs panel data for credit risk assessment. The
model’s risk measurement leads to the following conclusions: the KMV model effectively measures
the credit risk of listed commercial banks; default distance (DD) is negatively correlated with the
expected default frequency (EDF); and the default distance varies among different types of sample
banks, with state-owned banks having greater default distance than city commercial banks, and city
commercial banks having greater default distance than joint-stock commercial banks. Based on
these conclusions, relevant recommendations are provided.
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2. XakszFidk
2.1. EASMAR

AR, AEWEFU R MV ARAT (5 F XU R0 R0 B2 7 TS 7 Rk Re, IXSerft FUACH B T-4R47 SRS
HEH A ANPEAL A4S RS, S HES) 1 AR B SR (s e AR AL o I BI N BOR AN T, ARATREE
A R R0 H 26 52 28 A0 2 R R S b XU, AT 9 AR 22 B B Re I AT 32 36 4 7« KMV B8 PR H O
FF AR A A E 2R, SR 72 B8 AR . 1Z 58 5 5 i Kealhofer. McQuown F1 Vasicek #&H!,
F B TP A E L ARG . AR T A M AR R AR, g5 ST E BRI & 5dE, @it e
FEMES GRS R, TN B AT RetE . E7E 7 RIEE R, KMV B8 C 2 A TEAT I, £/
Bl DA S B ATy, A VPR RS A 7= i B L TR AE3RE, KMV AR Tt
TARAT I AR AR, 43 8 FH T BURF AT A Ml 57 27338 240 XU DAk DA B A5 Dk 249 IRV B 2 5 22 A s R 7

A EE M IRE ETHRAT KMV B2 SURTTR G, W T — Mg sy, DPT BifY%5T SPB
RSN 1145 (STD) N 0.75 K 55(LTD), [EIIS, XHEAYREAT 7B, &5 ik Wk, i Wiz B R R
RE FHRAT KMV 32 ST, BF%EET KMV BRIFEARFEE, RIS T i A F
(IE 2 2 ANE AR [2]. BFAEE R BN, KMV BRI SHESCR IR G, HEA—EMTEH. X%
B KMV FEAULE A 545 AU S B & Rt A F 1 o 76 SR8 0 I 70, 12 F KMV BAS 0}
T F AT ARSI RE R I FE 45 55 VR AL BAE I PE AT EL A i, BEFE R I, KMV Y R i
BROTAS BT A MG X, 23— B3GR T 2 AR A LE B [ T 37 1 S F 7 (3] 77 B S5 U 7E EL I 4
BAT MV AIE 8 G RAT M R R KMV BRI B2 29 RS, HK L4 IR 5 58 = PP e T X b, B
ZEREIR, KMV BLEIX MR E R T HERE F RS ), HE—D9 e 7 2 B E AN [F) 4 il Ak 1)
N FVERI[4]. Wang X C fil Xu K F|H] GARCH(1, 1)# R Flisi A% 57k (GA) KR I m KMV B HERE, @it
SE3E KMV BR324 ;SR B AU EL B sl ik, 45 SRAIE B T SOk ) KMV B A v i 1, A s b 47
b LA B RS TSR AL T A A 1) MR [5] - 1 2 81T Z-Score BT 5 T 2018~2022 4 1) Z A,
I KMV Bk R JT A F) 2021~2022 SEE LIRS, BANESE RER, JT M Z HAED L HFE
AR T 1.8, HAEGIRE . BAIRE I FIE E Re JJERE BT T FR[6] e By IR i RIS A ) i
AR NI, [FIRARYE A FRAGEE 10 SKAHVCEC & FIZH, (ENAREL AT i, 45 Bow,
WA BIE A BE 2R, PRI oI KMV SRR IR 1737 B — e fE (7). @il s
UERFE T, 0 T8 ] 7 AR AT 5 RIS FE B (R 1T R B, AN ) (10 XU B AR Y A S S A B2 R FR b B
AR ZER, KMV BT T8 & 03 5aal, Wilss R B URAI[8]. EHIRE 16 K iR
17 2012~2017 FEHIEHE, EH KMV B & M ARAT 105 2085 2 5 U 280 3T TS, 9 Bxt
UM 3 20 BRSSO DR R AT TR T, W R B 2012~2017 A (A1 [ R ML ARAT AO45 B XU 2B
THiE FREAEA[9]. 1EHE 2019 4 20 FER M ARAT (5 I XSARGLRIF FE 0 5, A KMV BB 5T, 15 H
KA MPARAT BAE FRUS: S AR T P/ NRAT SR AT[10] - S8 H KMV 8850 8 5 i 4 B % 3 i e L
AT 2011~2021 FHIHARAE AR B &, 25 RIS F AR B AR f i . DB, ELGT A SR gz R 2%
U &5 [11].

2.2. XHREAR

LG 55 L AR 7 B Bl Z-score BT SEAE HI AR PPAG A AR EL, - KMV AR R D8 3445 - RE S S HEf
bR FH VT 32 b A0 53 7 P A SR ST A 240 RS, T X 3ok B O AR I 55 R R B A s 2. A
I, KMV ERAE BRSPS DT T, B S m R R A T . VR 2 BT U 5 SHIE 7 A KMV
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(] 7 M AR AT 1R 45 FERURG 7 — 2 B 13 P S RO SRR AIE o X SR SIIERIE TS 3 B, KMV A28 B 4% S ik =k 1 5 20
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ol Z . FIZAKT RBUN S F R R AR B R FILE RSt A R B H G2 R/RMMA, #
17 P B AN A A FH XU R B, DT 1) B AT 8 )RR B SR IG o SRTT,  CPV R A7 A — 1
B B, BN K ) s A R B AR R B M . R, TR A T B R
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3.4. KMV =H
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B TAEGI N TARE ML SCRFMEANL. W BRI B RN 577840, i —
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Fr KMV BRI R 753Kk o BAR KMV Y 2 5 152 [E B T S B A 22 0, (B A T3 Rk ok e
BOR, EHMTZ, JUHAERE SR H BTN R N EARE . AR, KMV BRI
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KMV 578 AR XU B 2R 7 10—, JUAURE 2 AR AE e e T2 P B IBUE A 2R 515 H
PR P . KMV BEL(E % T Black-Scholes IAUE L A RB AR, H523 m] IO ALHHEL T 1 2 — P
BB X EWE A A BN F FRR M & T RS MER, SATRIRIARG, Blg R gkaia sk
WLy MR AT BB T E LI E . B35 U (AT USSR Al v HH 24 =] 587 (T 3 i A a8
ZE, PR A R BRSO R TSR PRAL BT A R IS L ) [12]
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1) R HIBCE MR AR B, BYA R BN BENLERE . S5 A, HAb A EA
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3) MBI FAN A RA R ORI, 137253 x KU AT H A (B A0 i i

4) LB X VAT PR — D EIE SRR, AR — IR A, B2 B E 2
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ESCAERT B2 RN 7 SN R B KMV BERLAE — s I RERTE, (BARZ 2% KMV R AR
& FEREAT 1 SRR AT, A OZAR R A REAE UM B 11 24 W] A5 RS, B i A Ui e
[12],
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i 24 B 5 I AR 2 1] (0 R RO BRI L TIE A MER, T KMV A JHE B P R M IE
A A, EDF AL T2 U F R KN, FoRBPA A/ T2 5 R [14], BIEER R EEL
MG, PG EHUELMZE EDF AR T
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5. SBIEST T
ik X
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6. SEUEL R4
6.1. FERFSIEIHESH
SEFREARBATIOMIE A5 SR, REH 5 4R 0 P HS35 20 B I A U 20 MR AR B 1 0, W) 1 s
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Figure 1. Average DD and EDF of sample banks from 2016 to 2023
[ 1. 2016~2023 FA¥A$R1TF1 DD #1 EDF

K1 2T 2016~2023 FEAARATLE T K 20 BE 25 DD ATiIE 2R EDF (AR S5, 2 /\4EA]
FEAERAT I 350 20 BE B e 0, P 20 2 HBLIZ I BRI, 8 h X e B 0 5 R~ B R B0
[F], ek FRE ZHIRR, WHEERITMALS), B IE L) PR A 0 S ) 7 i 2 2R AR /N
HATRERIERA . KU, 20 e 2080 AN NHEL) RS, T AE T i 2 M2 0%
BRAE/IN s BRATTEIX BT [R) Y AT RSO 7 U A B SR R S e, L BE AR S DY R A . R PPAG R Y 1)
BSOS, XL AT BRI D T ERAT I R 2 RS s R BB AR, (RN E R G EIE 5%, A
MMk > TIELIMEZR ;s Sl ii 3% e s M3 508 5 2 V3D AT LRA) T I P A 7 R XIS
6.2. SFAEFIER R

WREARHAT 2 NG BT B i B ARAT IR AT =28, #E ) AR BAS R BT R A AT 1) AR
SERIE LA PR B I TUAIE L2, i 2 0Kk,

K] 2 7R 2016~2023 FEFEA ST I)IE L PR B B AMERR, A RIZEB R AT I 20 BE B RN
A P M ARAT RT3 v M AR AT, 3T R ML AR AT R T I ) B ML ARAT B T 2 1P R 2 R A

DOI: 10.12677/ecl.2025.141052 406 BT 5510


https://doi.org/10.12677/ecl.2025.141052

kR

45

35

25

15

0.5

BRI AR

— AR

W

BE

12

0.8
0.6
0.4
02

Figure 2. Average default distance and default probability of sample
banks by category from 2016 to 2023

2. 2016~2023 FFHF AIRITH FEFF L BB B LI MR

AR, [FRE, BOE L5 B AARAT 0 LA BTS20 3R BN . 158, EA AT E R A BUFE
ASCRF, A AT E R PR TS R M E 2R, 15 T A1 d il 2 S I A e /)i
T WU TP B R G B i 2 B Ja R, DRI USRI B3 5% 7 T A AR X 58 36 ) B4R
Fro FU A ) 7 Ml ERAT AN T R L AR AT M LA AT R R A AT RIS R BUR SRR, IXAE— B RESE L PR
T e 2 U A B B SRS AR B 7 o AEMY S5, T2 W] RE S 1) T XU e A ALk 55
BSR4 vh /AR B 5t U, X S SR ) 22 R A R AL, FETIN 25 IR L I sl s
B BN E R BT BEAAS L A5, AT IS 2 R A
VAR AT AR T ] A b ARAT AT R M ERAT PO 20 2 AR By, R il T AR I L BURF SRR
AR B BEATE L DL Tt S S U T (DL PR XS BRI, A A X 24 U I

TR M, e RE

A R AR AE ) AR E T
6.3. BIRITIEAREAAS T

% 1~3 BB T E RS ) 2016~2023 AR E A AT B B TDARST . AT RO ARAT

3, BESMUTHR - OrE R ERE R BLE S AELHME.

Table 1. Risk measurement indicators for state-owned banks

1 EARITRX KN E SR

A5 AT FIFR Ay BreE BEME B HAEE LM (%)
601288 RAVARAT 2016 1.8888E+13 0.00708941 4.7786 8.8267E—05
601288 FANARST 2017 2.0458E+13 0.00791671 5.1498 1.3036E-05
601288 Ll ARAT 2018 2.1772E+13 0.01263828 3.0440 0.11672454
601288 A ARAT 2019 2.3755E+13 0.00697812 5.0480 2.232E-05
601288 RAVARAT 2020 2.5625E+13 0.00624172 3.9409 0.00405919
601288 AN ARAT 2021 2.719E+13 0.00383997 5.1897 1.0531E-05
601288 AN ARAT 2022 3.1717E+13 0.00365373 4.0014 0.00314819
601288 M ERAT 2023 3.7588E+13 0.00617536 2.6346 0.42112957
601398 TRRAT 2016 2.3015E+13 0.00782461 4.7707 9.1803E-05
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601398 TRHRAT 2017 2.5261E+13 0.01100598 47301 0.00011218
601398 TRHRAT 2018 2.6403E+13 0.01389344 2.8590 0.21251701
601398 TR RAT 2019 2.8595E+13 0.00878975 4.6834 0.00014106
601398 TR RAT 2020 3.1328E+13 0.00773078 3.6841 0.01147692
601398 TR RAT 2021 3.267E+13 0.00521002 4.5440 0.00027596
601398 T HRAT 2022 3.6729E+13 0.00411954 4.1818 0.00144633
601398 TRRAT 2023 4.16E+13 0.00545248 2.9958 0.13685893
601939 HRARAT 2016 1.9608E+13 0.00469267 5.2136 9.2605E-06
601939 HRARAT 2017 2.0763E+13 0.00612457 5.4721 2.2237E-06
601939 AT 2018 2.1526E+13 0.00856255 2.4811 0.65488811
601939 AT 2019 2.3549E+13 0.00560569 4.2475 0.00108085
601939 HBHRAT 2020 2.5962E+13 0.00515803 4.0644 0.00240781
601939 HBARAT 2021 2.7791E+13 0.00375927 45629 0.00025226
601939 HWARAT 2022 3.1791E+13 0.0025663 4.3367 0.00072319
601939 HBARAT 2023 6.2455E+13 0.00773078 3.8734 0.00536637
601988 H AR AT 2016 1.7139E+13 0.00765805 3.6341 0.01394853
601988 H AR AT 2017 1.8461E+13 0.0063012 4.9032 4.7134E-05
601988 4R AT 2018 2.0012E+13 0.0077262 3.0393 0.11856121
601988 b EARAT 2019 2.1261E+13 0.00516542 4.2628 0.00100929
601988 o ERAT 2020 2.2579E+13 0.00458361 3.2768 0.05249453
601988 b ERAT 2021 2.4652E+13 0.00248956 45621 0.00025325
601988 HEARAT 2022 2.662E+13 0.00318143 3.2327 0.06132
601988 HEARAT 2023 3.0074E+13 0.00623756 2.1277 1.66792587
Table 2. Risk measurement indicators for joint-stock banks
= 2. BRIBHIERITHESC KU & $a 4w
R HRAT IR A BME B ER R AR EBLIMER (%)
000001 FLARAT 2016 2.8666E+12 0.01493883 2.6922 0.35488604
000001 FLARAT 2017 3.2097E+12 0.0180248 3.1684 0.07663222
000001 FLARAT 2018 3.2923E+12 0.01623961 2.1270 1.67092839
000001 TR 2019 3.8913E+12 0.02554415 2.6683 0.38115997
000001 T ERAT 2020 4.4186E+12 0.02871407 2.4762 0.66389346
000001 T ZRAT 2021 4.7782E+12 0.02587731 2.0404 2.06553439
000001 A ERAT 2022 5.0694E+12 0.01635372 2.2027 1.38096889
000001 P ARAT 2023 5.2209E+12 0.0074075 2.7428 0.3046249
600015 HEHRT 2016 2.2864E+12 0.01129825 3.2183 0.06447576
600015 R ARAT 2017 2.42E+12 0.01203624 2.7662 0.28353012
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600015 B RAT 2018 2.52E+12 0.00786802 2.9307 0.16910835
600015 R RAT 2019 2.8285E+12 0.00690701 3.9442 0.00400319
600015 EEARAT 2020 3.1669E+12 0.00568678 2.7631 0.28630839
600015 R RAT 2021 3.4115E+12 0.0033307 3.1606 0.07872998
600015 e RAT 2022 3.6062E+12 0.00367021 2.2172 1.33034029
600015 HEE AT 2023 3.9639E+12 0.00416152 1.8724 3.05740852
600016 RAARAT 2016 5.7296E+12 0.00918226 3.5314 0.02066518
600016 RARAT 2017 5.6781E+12 0.00614056 4.7573 9.8108E-05
600016 RAARAT 2018 5.6842E+12 0.00971909 2.1787 1.46770656
600016 RAARAT 2019 6.2832E+12 0.00545812 3.8545 0.00579746
600016 RARAT 2020 6.498E+12 0.00525818 2.6044 0.46018357
600016 RARAT 2021 6.4098E+12 0.00260761 2.6038 0.46091571
600016 RARAT 2022 6.6663E+12 0.00273913 1.2840 9.95774567
600016 RARAT 2023 7.065E+12 0.0038824 1.0157 15.4897196
600036 AR AT 2016 5.8196E+12 0.01230104 3.9198 0.00443111
600036 A RAT 2017 6.3263E+12 0.02396491 3.3777 0.03655155
600036 AR AT 2018 6.6296E+12 0.02354134 2.7392 0.30797982
600036 A ERAT 2019 7.4735E+12 0.02503747 3.6020 0.01578798
600036 FARMRAT 2020 8.4241E+12 0.0319622 2.9453 0.16134613
600036 HHRRAT 2021 9.2633E+12 0.0352952 2.6915 0.35569126
600036 HARRAT 2022 9.8164E+12 0.0283119 2.2731 1.15106744
600036 AT 2023 1.0369E+13 0.01231983 3.3339 0.04282162
601166 MVARAT 2016 5.9537E+12 0.00850324 4.3886 0.00057044
601166 MVARAT 2017 6.2578E+12 0.00793904 5.3081 5.5377E-06
601166 MVARAT 2018 6.4566E+12 0.01000271 3.3674 0.03793643
601166 MVARAT 2019 6.9092E+12 0.01478457 3.0654 0.10869227
601166 MVARAT 2020 7.5945E+12 0.01584564 2.7034 0.34314706
601166 MVARAT 2021 8.1865E+12 0.01653087 2.0524 2.00677062
601166 MV ARAT 2022 8.7481E+12 0.01208948 2.2572 1.199658

601166 MVARAT 2023 9.5481E+12 0.00646075 3.2022 0.06818781
601818 FERARAT 2016 3.8685E+12 0.00834331 3.0842 0.10205769
601818 FERARAT 2017 3.8877E+12 0.00546014 4.9423 3.8596E-05
601818 FaRHRAT 2018 4.1436E+12 0.00904007 2.9026 0.18506679
601818 e RHRAT 2019 4.4838E+12 0.01025172 2.9687 0.14952818
601818 JRERAT 2020 5.0281E+12 0.01042688 2.1941 1.41135883
601818 JeRERAT 2021 5.4936E+12 0.00554468 2.4925 0.63423017
601818 HRERAT 2022 5.8312E+12 0.00334426 2.0894 1.83376914
601818 HRARAT 2023 6.26E+12 0.00381483 1.7590 3.92919707
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Table 3. Risk measurement indicators for city commercial banks
= 3. W ITHEX KN E iR

A AT IR R BrEAME B IME B E) P HLIMEA (%)
002142 TURAT 2016 8.871E+11 0.02133707 2.7718 0.2787043
002142 TUARAT 2017 1.0506E+12 0.02935873 2.4565 0.70148698
002142 TURAT 2018 1.1043E+12 0.02342569 2.6700 0.37922493
002142 TURAT 2019 1.3573E+12 0.03331833 3.1028 0.09584767
002142 TUWRAT 2020 1.6976E+12 0.04536175 2.4653 0.68450786
002142 TUARAT 2021 2.0906E+12 0.04552411 2.3636 0.90482991
002142 TUERAT 2022 2.3791E+12 0.03266584 2.3358 0.97508435
002142 TURRAT 2023 2.6049E+12 0.01407162 2.6036 0.46119519
600919 TLAMRAT 2016 1.6027E+12 0.01877025 2.9462 0.16086674
600919 TLAERAT 2017 1.7179E+12 0.00915594 3.8255 0.00652473
600919 TLAMRAT 2018 1.8434E+12 0.00708027 3.2258 0.06282127
600919 TLIAERAT 2019 1.9835E+12 0.00820684 3.3707 0.03749043
600919 TLIERAT 2020 2.2044E+12 0.00855165 2.5753 0.50081381
600919 TLIRARAT 2021 2.4709E+12 0.01005596 2.0149 2.195771
600919 TLIERAT 2022 2.8314E+12 0.01105246 2.1252 1.67844041
600919 TLIRERAT 2023 3.2202E+12 0.00574461 4.1061 0.00201167
601009 A RLHRAT 2016 1.0506E+12 0.04492944 1.0399 14.9204301
601009 AL ARAT 2017 1.1226E+12 0.02502267 1.7660 3.86998216
601009 A UHRAT 2018 1.202E+12 0.01207053 2.5818 0.49141861
601009 R ARAT 2019 1.3112E+12 0.01420418 2.9905 0.13925984
601009 A RURAT 2020 1.4689E+12 0.01450928 2.8095 0.24810388
601009 R RAT 2021 1.6918E+12 0.01660909 2.3291 0.99278151
601009 R RAT 2022 1.9809E+12 0.01426139 2.7990 0.25629344
601009 AT 2023 2.1605E+12 0.00571675 3.6303 0.01415468
601169 AT 2016 2.0916E+12 0.02037888 2.7929 0.26115735
601169 b RAT 2017 2.2722E+12 0.01641578 3.1935 0.07028534
601169 L RAT 2018 2.4619E+12 0.00860879 3.9255 0.00432791
601169 R RAT 2019 2.6105E+12 0.00749474 42143 0.00125272
601169 LR RAT 2020 2.7413E+12 0.00715178 3.1853 0.072301
601169 LR RAT 2021 2.8146E+12 0.00378904 4.9467 3.7735E-05
601169 JER AT 2022 3.1226E+12 0.00401707 3.6122 0.01518173
601169 JE AT 2023 3.4653E+12 0.00461425 2.8052 0.25145707
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Figure 3. Annual average asset value of different commercial banks from 2016 to 2023
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Figure 4. Annual average asset value volatility of different commercial banks
from 2016 to 2023
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Figure 5. Trend of default distance for state-owned commercial banks
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Figure 6. Trend of default distance for joint-stock commercial banks
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