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Abstract

One of the most important risks that commercial banks in China must face in the process of devel-
opment is credit risk. The study of credit risk provides a theoretical framework for commercial
banks to reduce the rate of non-performing loans and carry out effective credit risk management.
At present, the research on credit risk of China’s commercial banks mainly focuses on theory and
qualitative analysis, with less research on quantitative analysis. This paper utilizes the KMV model
to conduct an empirical study on the credit risk of China’s commercial banks, which is of great the-
oretical significance and practical significance. This paper firstly emphasizes the importance of
credit risk management to banking enterprises, then analyzes the current situation of credit risk
management of banks in China, and finally evaluates the credit risk using the KMV model with In-
dustrial and Commercial Bank of China and Bank of Nanjing as examples.
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2. XaksEd
2.1. @ShTiEkER

KMV #3053 T8 22238 I 7o e, U8 TIARUE M BRI R H . 7 Black (1972) [1]4& H BUE
WITiJE, ZERRIZER IR TR AR . Morton (1974) [21#t—2 kK & 7 iX—HiE, JF4RM T —
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TESUE T, 2 e PR R —Fife g 7k, HT & LT AR FELAME. HH7i M. Tudela
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ARERAT TIB AR, R A R HiE A2 5 2 655 U e AR R TN AR e, A 17 2 A I 8CR -
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THE A — M ST R B —4F, e T = 1, WERR EIR R HEZe 1 5 #2240 T LS A Matlab #04F
PFERMFEV, . opo
6. iF % 8F 5 (DD)MIE 2 M2 (EDF) 5. tHEH BidTabs)s, ol DURYE iR fEtakit s hiEs)
FEEFEAMEZ . AT DU E A b )i 2985 B DD:
_ E(V,)-DPT
~ E(V,)o,

W Z BT BB, Al B AR A N E KB & IR0 A0 AEIXAMBBET, AT LMER] KMV
BB S it Al 3B 29 B 25 (DD) -
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4.3. SEUESTHT
1. M BRI R e] DL R ARATAE 2020 4F31 2023 F 1 AU B AT 3R 146 1 Fion:

Table 1. Equity value and equity volatility
# 1. BRBUNEFIBRBURE B

A BAT BB JBERL e B %
2020 TRRAT Al 1,712,803,119,034.57 0.179311993
2021 TRHAT A i 1,560,540,911,681.52 0.136352184
2022 TRRAT Al 1,481,789,677,443.48 0.129307488
2023 LRRAT AT 1,589,206,562,315.45 0.176003148
2020 TRHAT H i 2,035,078,084,495.24 0.269248
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2021 LRERAT H I 1,908,685,068,103.62 0.194176
2022 LR4RAT H I 1,658,837,392,326.48 0.211161
2023 LR4RAT H I 1,753,665,293,544.00 0.236762
2020 I ARAT 80,856,697,141.84 0.263367
2021 L RAT 89,663,519,653.12 0.313232
2022 I ARAT 107,741,183,607.92 0.263056
2023 B RUERAT 76,336,749,008.64 0.161798
2. LT AR SURAT VB it AR s) S5t DPT B UNE 2 155 3 Fios:
Table 2. ICBC debt & DPT
2. IERITIR%S K% DPT
A BT WA A AR B i DPT
2020 TRRAT 956,443,000,000.0000 658,765,000,000.0000 1,285,825,500,000.00
2021 TRRAT 966,828,000,000.0000 655,515,000,000.0000 1,294,585,500,000.00
2022 TRRAT 1,332,800,000,000.0000 786,799,000,000.0000 1,726,199,500,000.00
2023 TR ERAT 1,919,941,000,000.0000 1,250,598,000,000.0000 2,545,240,000,000.00
Table 3. Bank of Nanjing debt & DPT
7 3. EARIRITRSE K DPT
0y AT iRSIRAG AR BN i DPT
2020 L RAT 172,093,940,000.0000 207,325,716,000.0000  275,756,798,000.00
2021 R RAT 231,422,044,000.0000 224,089,090,000.0000  343,466,589,000.00
2022 R ERAT 221,594,709,000.0000 233,220,486,000.0000  338,204,952,000.00
2023 L RAT 276,015,035,000.0000 260,405,716,000.0000  406,217,893,000.00

3y BUFME(V )R P UHMER IR (o, ) HTHR . ATl 4 S Matlab F2/73K M. Rgas Rk 4

M 5 PR:

Table 4. ICBC asset value (V, ) and asset value volatility (o, )

F 4 TERITESNENV, ) FEFENERENE(0,)

oy FME(V,) R MMEEBIE (o, )
2020 30,124,511,961,055.40 0.010195205
2021 31,407,067,501,317.70 0.006775005
2022 35,363,434,517,125.90 0.005418211
2023 40,308,542,229,977.10 0.006939124

4., E )% (DD) 5 LA (EDF) Y5 ARYE IR B IR b 52 B T3 A U] BLRAS, 40 6 s
5. SCUESIREINT: FATEH SR AP ZKARATHI DDA, 8 TSR B A LA As R, AT 6
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Table 5. Bank of Nanjing’s asset value (V, ) and asset value volatility (o, )
THEANMEN, ) MEENERSE(0,)

=5 B

Gl BEME(V,) BB EIR(o,)
2020 1,468,920,000,000.00 0.014497712
2021 1,691,830,000,000.00 0.016609109
2022 1,981,210,000,000.00 0.014306024
2023 2,160,520,000,000.00 0.005716745
Table 6. Distance to default (DD) and probability of default (EDF) of two banks
= 6. BHRRITHIELIEE (DD)SiE 1% (EDF)
TRERAT B HARAT
Fon HZ) P 25(DD) H LW (EDF) Gl HZ) P 25(DD) H LW (EDF)
2020 4.178684656 0.00% 2020 2.811667249 0.25%
2021 5.214069297 0.00% 2021 2.329129421 0.99%
2022 5.061301685 0.00% 2022 2.802259097 0.25%
2023 3.58977412 0.02% 2023 3.630283688 0.01%
H ) PE DD EL B
6 5.214069297 5.061301685
> 4.178684656
4 .58977412
2.811667249 2.802259097 __—©
3 — 23201041 o— 3.630283688
1
0
20195 2020 20205 2021  2021.5 2022 20225 2023 20235

—o— [T —o—m T

Figure 1. Comparison of the DD values of ICBC and Bank of Nanjing
B 1. TrRRITAERIRIT DD ERIELE

M EEFRATRT LAE H, TRSAT M 2020~2021 FELFEE 2 EAR), HAE 2021 4 RUfE AR AN~
B, HITERAFEE R, RABLMATRENE/N, 7RIS TRERAT S RIEL R T RetEE AW AR, Siib
FIE, FRUARAT )R 3 5 TR BT S8 M IR, 2020~2021 4EIB )RR B R RE 0, TAE 2021 4E2 )5, 4
PR IT AT BT, 7E 2023 41T TR RAT IR L0 BE B AH R o SR B TR ARAT I 4 P 25 KT
R AT, MRS KMV BR3P~ R R AL S G A ], BB RR, KRAHLAM TRtk &
2 B T LA\ SRE, A SR, B NX - (HR TR ARAT SR AR B AR AR
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Figure 2. Comparison of the expected default probabilities of ICBC and Bank of Nanjing
2. ITsRITRIFE R RI TS 29 2R AU EE 3R

RIYERAT R /N RUARAT AR B P R R ], RE BT HATBEA S 2, BERTRE s, SR, IXLegiiR
AT RE 2 BIVRAT R f 22 WL GOSN, U R] BE 52 1) % A ] B2 TR 3R BRI, A0 AS 58 3 IO A 552 5) Al 2
Wi 2l o

KMV AR DA e o M R AT B 45 FH XGRS 77 T A B PR 8 R s R 6 e o e s A ERAT AR AR X435 FH 7K
o SR, BT E SN ROEEKI DTSR, KMV BERLTE SRR 8 AP A7/ — SRR . RE )2 B T At
AR BB B AN TE 20 R TR AR, X P RE & T BOGRAT SEFRIE 29 KU IR A, AT 52
o P U PR ROR TR I SR A HE Al 4 A1 45 S22 F SR 58 B RO R VIR L AT S BRI ) 26 A 22 °F
KMV A8 A 3 A Lo, BT B KMV BB EE I8 FH Sk R AT SR A7 AE ik 2 A

5. HRGERSEW
5.1. HR&GR

AL KMV AR5 TR R AT AR U SRAT IR A B AU B AR, BEE LR ATE 2
PR BN, LB AN, FEHREE SRR, BAKE, KMV BRLLESEUE 7 b R I H B
S, 5B AR VTAl L T HRAT T 5 AU, B 240 3 1 (DD) 4R b BE B 4R LA MBS 2.

EREFIAR, RE KMV BRI PEAEERAT (5 AR D5 T A FLAR %, (B SEBR i h 4TS i 25 FE AN fi vk -
AR, DASR R A AT E A

AT FE R HT R AL TR R ARAT HEAT A B RO AE T RS B, 1B SN [R] B AR AT A7 00
Bt AT LU I UL I 52 5 RS2 19 2 22 (8] AT LE A

5.2. Bl

(1) FEFREAWAA R BAAME SRR REL, FRRAEE TR, i, RERERE LT it
O FrHIREM S KB AR IF BRI IRA R B RAT NIRAL BRI, #RMLA A%
BN ERASLERRIEGE ). RN, @RI BT E RN AT R, SR BT AR R R I 55 iR B 2 A
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BEJ7, DABRTHE XU B B K

@ BALGRTE L] o RV ERAT N ST A R SRS L], BLBURIE B Mk AR AR A, JF:
ST+ LIRS BV A EERERE /7, AT 5 et B A5 P KU A7 B

© amHEdt T N AR SR USRS B 2 AT, MR IR TR LA A
i, RS AR R TAR A Pt AT, SR THE A B RE

(2) FmfE R R R R E B, A AR (R 28 /R G 2 M BEOR, R MV ARAT i J&= N S I )
A G AR 205 FH XU, P52 B A A A o) B, RO AR 5 AL ER 5343 T, AR R ERAT 2B R f I
SRTHE F RS BT o

@ PP HRAT (45 FH XU P R i AR N 1% B 58 AT B R T i 5% o AR (8 S0k 35 1 3 4 5t
N AT RABORAEN S5 S HERI T, JE 77 40 4 A O3 OGRS R AR S S i B2 . AT K5 AU
EIEMFERE B B E 0T S AR HAREN 5T DUR A A 5 TR FEAN S

@ BURH AR R ESETHE F RS i RS P RS B /K- T A B . A [ A AR
AT W A AN MY 55 T R M RS B A 1, X AR T A RO A5 R AR B AR . PRIk, R ARAT
AU SLAT E HUAE AN SEBRl 55 BB 15 DL SO R 2, LA 5% T8 RS 7 T A R B«

i B, AT A R T R ARAT BOAE XS R R, B ORERAT I8 8 AR R AT XU B B K
TR T

SiR PN 52 35 BEAM HCHE A5 P PP A 200 7 P ARAT 285G HEE o Mol P A P ML ARAT PP A ML H 2 B2
FeAEBAE F RS B KRR 8RR I D R — o O 1 3R THE RS BE A Y (R SIEBR S T RE F7, 20
pIEEE S ETERINEE 33w

53. FRZAKRE

B AR AT REAE T AT i B AR KMV B TSe [, HASCHIE 2T 5
RUERET AT, EXMETRAES T ETS. P, &2 REEA T AT IR T,
BEA R, IS KERIET RS, PR RAT &R E E G A S Sk

H HAl, REMIEEY KMV SRR HEN SR, ARG L, wdb AT M iy 2 2E
W5 Aok AT U PR A B, PRI, TR2EAE KMV BBRUIERE 5] A8 fabrdb A7 ik,  DASEUE A
KRBT 55 /NIRRT 2 TRV 45 AR 22 57t o | T L KRBT RE 0 RIBR 1, A8 S B FE 4757 $2 7123 1)
Bt AT DLEE— P AS T 4R bR BB UM T 55, 7R 50 77 DR FF ™ I A SRS, RN 7R 45 T KU FE o
AL G & — L A RIS, 5 KMV B8 [E] kAT, 75 S0 SE RS i ) 45 2R
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