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Abstract

Commercial banks are the core component of China’s financial system and play an important role
in the national economy, and a crisis in the banking sector will have a huge impact on the entire
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economic system. Credit risk involves all business segments of commercial banks and has a crucial
impact on bank operations and financial stability. Using Python programming language, the article
collects and analyzes the 2022 relevant financial data of 20 listed banks in China as well as stock
market trading data, establishes the KMV model, and measures the default probability of each
bank. It is found that the asset value of commercial banks is generally higher than their equity
value due to the stock market price, but the volatility of the asset value is much lower than the vo-
latility of the equity market value. The credit risk of state-owned banks is relatively lower than
that of joint-stock banks, and the credit risk of urban commercial banks is relatively higher. Based
on the results of the study, this paper puts forward some suggestions to improve the credit risk
management of China’s listed banks, with a view to strengthening the risk prevention and control
capabilities of China’s listed banks.
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AR, BRI R R AN, S AR Oy R AT M B SCE E . B
WARMT A V EE e rh AU, RIEE A DRI B e M A . SR, T
37 AR E PEARAT ML 55 O R 28 0, T ARAT I I 5 20 045 P KRS, A 20 KU . 587 o i R A
ROTER ETFAE . BEE B il 1 e r s B e, Oy 7 E R E B SE S A, T 3R E kAR
AT 45 FI RS BR 0 BERBOR B R o PRI, SR G 24 (R Rt T 5 M ARAT AT 5 P KU VAl B Bl .45
T B, AT UAFEBIARAT B IR DA A SV L R R

1 R e R B BLE R T 20238 48 2 HAAIEE,  3E ML ARAT A RGTERERAE 2022 455002
BEXE] 1.63%MHI/K T, BARX —TRAREL KR\ FEAPT T, (HRRESROTHNBIRR TR A K
M2, IXEIRE A R STICR I BRI A B (5 XS A B R, R SRR Bk 7. R
FRE 7= b 55 K U R DA K 48 R FRR B P PRIk, 1o L R AT 30 4 2 e A KI5 Y XU, R BE 15 3L
P 5 58 RS T XURGXT T- B AT ML L B RS LR B 1T 5 A A R

KMV R g1 52 [E KMV A R IFR I —FdE T i a1 RS E AR, BZRaHE 17
SEEE AN AR SRAH SREAE AT B BT . ASCRA KMV BB (5 F XU . a4 i 17308 |
TARAT IV 55 B AN B 2 58 2 B, R AT Python il 35 0 X L6 Bdlmdb AT 70 B, DA 3L P L ARAT /9
{5 PR AT SRR 7T

A EEGTIRAE T LUR U : —522R M 2022 S 3R[E 20 ZX LM HRATAEOUREA, B TR EA AT
8 FB O ERAT« LALL 7 ST RNLARAT, AT Z AT RIWE A Fre 59K AR KER > SCHtIE
AN RBEARE R AT B R ARAT A5 TR, ATl 8 KMV B, 32 1] Python Jp i3 AR R SIIESS 2R -

2. HERERIR

5 PRS2 51 A SR AT Mk 2R Gtk X ) B Bk, o2 P L ARAT T W A e R A O RS 22—, HLt e
T MGEVERE TR E EWTFT . Otway 55 (1992) YA AT 70 &t A, BOR e # 52 5> N i R 1 € 17 3)
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Heus, S SBOLAR B IRRL]. 50 E M WA Bed 2R B ARAT S FH AR IS, G 3 e
AR FIASE RS FH 2 7 A5 F AU R Al 2

FE R F A2 B (S B RS R AT SR 7T . 25 ATk F01(2016) LAFR [E 16 5% F i k4R
ITRREAR, 12l KMV BERUEATSCUERF T, 45988, A RAT AN T E B G HRAT 1M 5 FAS AR AR T
BUK[2]. #F(2018)%F KMV BERUEEAT THEIE, FHdkT 1SRt . B4 RE/R, BIEEH KMV A
X AN [FERAT (4 RGBS B — e I X 43 B8 3 [3] - B2 11 )11(2022)i2 ] KMV BERS LL 3% T et a5 3 E 8 &
THARAT A5 FH RS, It B R B B T ARAT IR 0 BE B, IR T 15 F XU a2 25 (R AR 9
J& T A5 PRGBS ASE 2R (1 7 P S L, st AS TR RS 28 7 3 [ 17 3 B85 PR P M R =) PR B 1 T 6 B PR R A [4]

BARCAH ZAEFH KA KMV BEE 4T T E T2 & BE HRES, EACH AECR 2 1 L0t 70 &
R FZASE R oy A o AR AT ML S AR, I A SCEIRIKSAAEAE L R R TR 2 %%, A SCHRI
WA AR T/ BERT, AR ER D, S R RAR RS, HIk, Ko SCHRERSE R 7E
53 HT 2020 AECARTIARATHOE , ik Bl TR e e R, i E WM& TR A T IR KIASE), JhH =2
FHIEEEANRSWATFZ )G, MERESEE A 7 EARTE, MR RRAT RS BA B XKEE,
R ARIE— @R L OELME NS . AT EA TR A TN AT 2, AR
AR PR 428 i S AL B Dy A TR S (1 2%

3. AR GE
3.1. KMV (E8UELA

KMV 58 [ 32 B 5 DUTRCEAR AR R, R T3 b 45 S0 9 057 80 10 1 sk 50 10 A7 000
Mrs BB Z T 715 RANNIE LR 1T b, (A% ) R B o S e R Al AR B 2 i (45
B, L6 AR AT VR R 580
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Figure 1. Overview of the principles of the KMV model
Bl 1. KMV 122 R IR
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Table 1. Relevant parameters and their meanings
1 HXBRREEX

ZH '
v BEE
oy IR IR R T B
E R B
O¢ RN BB R
T 131t 25 el A2 I 1]
D 45 E
N () v B AR IE 270 A B 3
r TE A

Horb, B IMEM G IME B E N2 TERITRBNSE, BRSENCHSH.
BRSLAN(L)~(4), RIAIRAFBE =l V DAR B P sl % o, IEUH -
R KMV BRI 5E S, Ak 24 885 (DD) H 55 7 M E A& 24 1L (DP) M 22 55 BE = M E I ) I L
fEkFoR, BIA:
DD =(V -DP)/(Vo,) (5)

BAME R KMV R AT R A A X (I OCH fa bR, B R 7 b 652 55 -5 5 2030 57
IR ZERE . ZARAR BB OR, Bz B 2 ORE G RS AN B T 5 2, B
RT3 0 T R A A TR AR e 24 XU I LA B K PR 2 AR

MBI Z) R (EDF) 5B A B USROG R, B2 REUDN, I 25080k, (5 FA R . T
[l /> SIABU IS 240 12 AU B0 400 3R 2 [ WA O AR I H e, AR AT BT, RSO A MER A IE K
R[S HEER AT TR R AR, AR

EDF = N(-DD) 6)

MR IR e RIE, A Python i A2 15 5 MIAH SRR P b AT 7 A SR ARAS H 418

3.2. BYHTHE

3.2.1. WHEBRBME
ASCAE T SR ARAT BB I Rl 25 58 1 25 RERE I AR TR i . AR 2 4R AT B B BER Rt
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AR 5, F ML A A S BUE -
AT IME = W A BB > A Bl + ARE A BB > B BT ™

3.2.2. HEBRBMERENER
AR AN T E A H IR HIRE 2 4 =Inp; —Inpy, Hb p R85 i AN HIE A 24

oA S = \/(z:(#i_ ﬂ)z) /(n—l); BRIt o, = SN LI B, Sk, N R
I E) B A (R 888 5 KB, 2022 SRR AL 5 RBUN 242 K

3.2.3. AETMEF
S E A N RARAT 2022 AR I — SE B A A T B R 2 . 2022 EITE KRR ¢ =
0.015.

3.2.4. AEMREFIKATE
ASCHEEL 2022 F AR MR %, BT T = 1.

3.2.5. MEBHR

TR ARAT BT AR R AR A T — i) B AR, T AU R RN, BORH
¥ i o i s S SRR B U TR AR . TR EEE R, IESROANTI, A SOE IR
AT B ISAF SR VR R I f i b 3, HoAth SR Rk AR K it

HL X EN: DP=STD+a*LTD.

Hrh, DP AiEZ A, STD NEHAf i, LTD KNI,

Zeib s K bl A R B4 A S A S Pra 20 A 25, KMV A FDR I, 85 7840 0 5= B2l
HETEMA6E 0.5 MKEINGZ MR, &AL KADBAB]. Fik, £ KMV BRI, 1% 5085 s
BANEL & A, Bl: DP=STD+0.5*LTD

SRIM,  FDERAT AT — M al, s fafis 0.5 KA G T MmiEL ke A ER . &
XFIXAN ], VLA (2013)FEJL R FH A FE R H T — Fh B 9 & BRI e, RIDRESE £ mUE SO R F ot in
b 0.75 K[ 7], ST HE NARET L0, AL T a = 0.75, WML EL sE ORI
fifii 5 0.75 fF KA ff 2 Al

4, SCUES AR
4.1. BIEXIE

ARSCIEHL T 20 FAEY RS 5 e L3 R ML ARAT MW FURE A o 25T DUR R ML ARAT AOAH SR B 5258 5 Bt
PR 55 8, IR KMV AU ST AR #EAT 70 R (PE LR 2). BT (A i Bl 240k
Tushare <5l A HHE AL X LR &ARAT IO E R -

Table 2. Sample bank stock codes and financials statistical tables

=2 HARRITIRERBEMSHES TR

B 52 44 B B ZEACHD B4 (B 71 70) HLI B 45k (71 73 7) KIS {3 (B 71 7c)
TRIHRAT 601398.SH 36,095,831 29,870,491 6,225,340
AWARAT 601288.SH 31,253,082 25,121,040 6,132,042
I HRAT 601988.5H 26,346,286 20,201,825 6,144,461
HEBARAT 601939.SH 31,723,157 25,020,807 6,702,350
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ALIERAT
HEIRAT
MMV HRAT
R ARAT
RARAT
JeRHRAT
PR HRAT
THARARAT
PRARAT
JEECRAT
i RUERAT
W AT
TWARAT
AT
TRNERAT
SEPHARAT

601328.SH
601998.SH
601166.SH
600015.SH
600016.SH
601818.SH
600036.SH
600000.SH
000001.5Z
601169.SH
601009.SH
601916.SH
002142.5Z
002948.5Z
002966.5Z

601997.SH

11,956,679
7,861,713
8,509,373
3,576,845
6,642,859
5,790,497
9,184,674
7,997,876
4,886,834
3,077,335
1,901,785
2,456,000
2,197,571
493,021
484,087
587346

7,949,072
5,157,864
4,788,754
2,094,669
4,051,592
3,917,168
7,590,579
4,826,478
3,352,266
1,913,358
1,261,132
1,681,443
1,310,305
348,043
323,585

393,013

4,007,607
2,703,849
3,720,619
1,482,176
2,591,267
1,873,329
1,594,095
3,171,398
1,534,568
1,163,977
640,653
774,557
887,266
144,978
160,502

194,333

4.2. SEIEEER

421, HHEEBRRNERERNE
Al Python 7E tushare H3RIERIZ 20 ZCR ML ARAT 2022 fEIRERAZ S5 8, JFi@id Python THE H i
BB 5 BAUME R Eh %, 85K & 3 s,

Table 3. Equity value and volatility

3. RRINMER KRR

WA
TRAUT
AT
Hh 44
AT
SEBAAT
AT
ST
HEH AT
R 447
H KT
HRAYT
RAYT
TART
JesthT
M RCAUT
Wi AT
T
# YT
AT
ST

e AR
601398.SH
601288.SH
601988.SH
601939.SH
601328.SH
601998.SH
601166.SH
600015.SH
600016.SH
601818.SH
600036.SH
600000.SH
000001.SZ2
601169.SH
601009.SH
601916.SH
002142.57
002948.57
002966.SZ
601997.SH

AL ()

1,981,520,173,079
1,200,088,089,710
1,244,886,391,016
2,668,917,637,798
587,496,551,912
315,113,103,174
395,188,878,078
111,589,160,727
226,175,711,755
221,763,218,972
955,542,826,302
225,035,336,764
269,040,795,109
92,061,970,318
109,283,297,557
111,535,180,806
218,555,279,497
25,079,734,092
27,382,709,196
22,319,871,704

AL A e B
0.129268877
0.125000746
0.127260520
0.151112702
0.158771193
0.232006719
0.289920090
0.160471232
0.149528862
0.153891300
0.361584496
0.167841470
0.324838409
0.137861965
0.263472577
0.174751164
0.362460757
0.250772036
0.279067985
0.168791324
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4.22. WEHEENEREEHE
WRHE 2~ (1)~(4), EEAE Python FIaHR SR H A RAT B O (B AL = U E B sl &, HE IR sk

4 Bz o

Table 4. Asset value and volatility

F A4 FBFEMERKE

Ji ZE A4 R JI& ZEARAG ZEEmE On) B AR B
LR HRAT 601398.SH 38,169,863,662,461 0.007592122
b ARAT 601288.SH 32,218,477,460,260 0.010256892
W ERAT 601988.SH 27,458,519,020,000 0.009910259
AT 601939.SH 34,396,247,401,088 0.039793242
TIARAT 601328.SH 12,473,815,297,900 0.013584027
I EHRAT 601998.SH 8,077,032,253,053 0.047063888
ML RAT 601166.SH 8,783,463,149,528 0.032588308
HEE AT 600015.SH 3,636,257,239,293 0.027216712
RARAT 600016.SH 6,775,082,636,697 0.023921755
HREAT 601818.SH 5,939,418,768,352 0.020460971
A HRAT 600036.SH 10,184,620,160,829 0.104769208
TR AT 600000.SH 8,118,801,379,812 0.032718680
P ARAT 000001.5Z 5,086,434,168,735 0.038573995
bRt aRAT 601169.SH 3,125,190,626,660 0.029938784
A RHRAT 601009.SH 1,984,846,757,561 0.039485767
Wi 4RAT 601916.SH 2,538,474,813,697 0.020582941
TRARAT 002142.52 2,409,854,694,692 0.066115091
AT 002948.5Z 511,242,994,470 0.035121262
T INERAT 002966.SZ 504,742,563,392 0.039196356
o7 FHERAT 601997.SH 601,425,008,441 0.029613686

423, IHHIBAEBRIFELHF
R ARG A(6), BT Python 5 H & iR T RIE L BE B A RIS A% W% 5 Fir.

Table 5. Distance to default and expected default rate
5. HBARBRIBELER

JBE ZE 44 JBE ZE ARG AR Wi 2%
TRERAT 601398.SH 12.52756890 2.64E-36
N FVARAT 601288.SH 7.560355615 2.01E-14
ﬁi@éﬁiﬁﬂ HhEARAT 601988.SH 9.732243687 1.10E-22
HEWHRAT 601939.SH 3.177143708 7.44E-04
ZIEERAT 601328.SH 8.964804036 1.55E-19
HERAT 601998.SH 2.344635188 9.52E-03
PVARAT 601166.SH 4.207142516 1.29E-05
EERAT 600015.SH 4.344441930 6.98E-06
Jiz 1) AT 600016.SH 4.812929035 7.44E-07
M ARAT HeRARAT 601818.SH 5.079181660 1.90E-07
FHRERAT 600036.SH 1.310613478 9.50E-02
TR AHRAT 600000.SH 3.439945172 2.91E-04
P HRAT 000001.5Z 2.972630045 1.48E-03
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SRR
LT 601169.SH 3.621568145 1.46E-04
B RUERAT 601009.SH 3.103420813 9.57E-04
s AT 601916.SH 5.284552706 6.30E-08
T R ARAT THARAT 002142.5Z 2.724573458 3.22E-03
H SR 002948.5Z 3.033415783 1.21E-03
TINAERAT 002966.SZ 3.072222543 1.06E-03
S FHARAT 601997.SH 3.518293717 2.17E-04

X 20 S ETTARAT AT A2 N A P P AR AT IR il A ML ARAT AT R ARAT =38, R 6 A T
=REUT IR RAE B4t

Table 6. Statistical results of mean values to different types of commercial banks

% 6. NREIRBBIIRITHEXKIEESR TSGR

AT o wrEmE ) AR K= T S A B WIS )%
= 43 s kAR AT 5 2,894,338,457 0.01622731 8.3924 1.49E-04
g A7 ) R b AR AT 8 707,513,872 0.04091419 3.5639 1.33E-02
IR T L ERAT 7 166,796,821 0.03715056 3.4797 9.73E-04

4.3. SEESER T

M1 3 55 4 MxTLERr &, SEBCE T A% B2, R ML ARAT (0 B A Rk e 1 LB (B, (H
FE B AE BB R A AR T BB e s, LA E B TARAT 2R BRI Ak, A7k AR L B £t
R EORYE, AT R UHE R BB R, IR B FRAR 1 B i Eh Tk

M3 5 "L AR AR T R E R AR, KA ZEMNBR. Hrb, TRiAT RS2 R R,
FRHRATIIRSE 2 R R K. TRBAT 9 S — KRAT, R B MR R 28 R, #L &
[ E AL, B RN RRE, EERRE IR, R SRR EE AR e/ MY . FHRRATAE 2022 4
S T PUE AR, SR AR B R AT AL, (ER AT PG R, RSO R
PR BE, TS EE RS I, RS KMV B R 545 H TS 20 R thi w5 SERRIG UARAT & .

1< 6 AT RN, [EA PR ARAT B 20 Bn B A (E iR oK, O 8.3924, [l Atk iy 1 BIE 20 < I thd /),
H1.49%x107 , B A 42 0 v M ERAT A5 P AU A1 o R ot s L ARAT 5 30 i 7o Ml R AT (3B 20 P B L e
i, 53509 3.5639 Al 3.4797, (EI T MV ARAT K1 8234 20 A BB 4 1l ML ARAT A L BE AR (E2 i THH TS
AT B LV PR B IR T HoAb B A HISRAT, X EIEE AR T W22, 5 S BRAE R ERAT OB, DB 1 R AR
AT HIE LB B R 2 K T30 kAR AT, H BB A R MR 2/ D T i ARAT . ZRE 2 ar A,
IR 7 2 I ARAT PR S B 24 R G 1K T A #h) R AR AT, B o b ARAT AR T 3 i i L ARAT R I R 24
FREAR, EMZELIL, W EASERAT “ARTARER” , SRR &.

5. it 5#iN
5.1. R4t

ICEHET 2022 4 20 X BT RDVARAT I 55 8l is ] Python ZARIE F, AL T EETINME. B
PR AR AR LI R AR R K 1 KMV B8, BESE 1 i M ARAT (5 R e e B BRI FL A5 R A

1. KMV A7 Mt e By 1 iR ) Hh 3R b i o =45 R 9 2250, X 545 Ma (A A — B,

2. B AR R BAE S UHE BB T R ME SR . KRN A R B e A2 A R R

DOI: 10.12677/0rf.2024.141051 559

B 5B


https://doi.org/10.12677/orf.2024.141051

Hifi TG

AR, A —BORT . BRI IRE SN, BT R AR T AR A Al AR & 53
MBI LEFAR K, X AB & PR AR AL B O E Al 3, I AR ARAT BB 7 (i 30 3 3R IR T IR A 8¢
I ES RS AP

3. WA AR MR LA RS LA REVERR R L —, W DAME e R ORI [E b T ERAT ) SR BAE
RPIRBL . (HATERERRE, BT S EE MR 2R R R KRPVER RT3 IR
FHERAT A S 2 A BRUROR RO PR AE A 29 ARG, AT i 17 AR IR B AR 2

H AT R M RAT IR AR — 28 2. B, T B RATOR G, BORIEAERIBG LK,
HHE AT E RN AR A, TPRIET A S &, BT IEF R E R E YU I
o, PR e O .

2022 FFRREFFLEAZ B TSN B, G5 T AT I R I BB (RS i, RS AN,
B B R e R AR 35 A R RN, ORHRAT (5 AR R A 17— M BT 2« 2E N 2023 JRFE 235
BENKR AW, P EMATREFEA I, ZW s ematm fE R, MRk, H
TR A TR, TTERAT A5 T RS 2 T T B

5.2. il

1. SR RV ARAT A R o D IR EESR T SRAT AN R ML ARAT A R, U AT DU — 2o AU,
Sl LR — 8k S I EATER, DR eSS S IR OREA IR T RS R R . IRFE AL IS AL
ol DR Ay AR AT R K T G A F 1 i

2. JMBEXSIR T RGP ARAT AR . BEE RV ARAT A S E I H 23R, AU IR 2 o Pk, et
I [ BRALHISE 4o O 1 B OREATTRO AT RREEE, X ESHATAEAE SEMTA T REGE S H A R T B i
TAE RS R RENE . M LML 75 EEIN 58 X L dRAT A B 0B, R eI E TGS, DUR AT REFRIR
EATR eI IAE F AR, JEi R E AR B A N e B . RUE A . J8 TIAEX — Hir, W&
AR LN 5 6 15 i, DA S m M ARAT R T A i 5, I8 I 5 B A M IR 51 3 e AT St AR A il 55
g, DA RS SRVA RO EBAT.

3. IR WTFE AL, e A5 VPR &R o B B AR RS TR D5 T AR A8 B 5k b e, TR ]
DA 365 [ SRS HE R XU PPAS R o SRTT,  JRATI R EE R E A AN IR AFAE 22 5, DR LR VP il X LA A
RIFGERNAE, FFRAE R AR AT N B . H AT, SREDCH 2 et vk S ik E Ak, Sz 80
fTH . Bk, JATNZE IR — MRS IT AN A, 125 I E LR L 2Rt b, IR
MRS E SR ERLRTE.
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