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An Empirical Study on China Listed Banks’ Credit Risk Premium
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Abstract: This paper improves the KMV model, using credit risk premium to measure banks’
credit risk intuitively, and then uses Monte Carlo simulation method to estimate 12 China’s listed
banks’ VaR and CVaR. Based on that, it compares the results with those measured by historical sim-
ulation method and concludes that: i) historical simulation method overestimates the credit risks faced
by the banks; ii) for the sample bank of Bank of China, the extreme credit events are most likely to
occur, but for Industrial and Commercial Bank of China, the opposite is true.

Key words: credit risk; KMV ; credit risk premium; China’s listed banks

. Metrics s
. CreditRisk’
R L Credit Port-
s folio View
o b
, s B, KMV
‘I‘ b ’
s Credit Metrics .CreditRisk" (el o
Credit Portfolio View tel, , KMV
MERTON"! — (791
. KMV , KMV
KMV R 4 , Credit s
. 2012-05-20
(70973145,71171201) (NCET-11-
0524)

* 979 -



9 7 2012 7

1 .
[10] s
, [11~13]
. HWANG ™
. GEMMILL
[15]
. [16~19] )
. [20] [21]
s [22]
. [23]
; [24] [25]
, KMV
VaR CVaR
2
MERTON™ BLACK ©¢
e Ly V. N—
R = z_ln[A\/(dg)JrDe,ﬁA\/( dl)], (D
In(V/D v/ 2
d — n(V/D)+ (r+o\/ )T;dzzdl—
ov \/;
ov «/?;V ;D 3
5T 50v
;N( * ) °
V Ovo
BLACK @7 , E
v

E=VN(d,) —De "N(d,) = f(V,oy), (2)
OE Oov

+ 980 -

VN _

OE — OV E g(V,av)D (3)
E= X
+ X 5
OE
GARCH((1,D s
MATILAB 7.0 GARCH
o ., (1) \%
ov Newton-Raphson
E= f(V,ov.D.r,o) ;
(4)
or = gWV,ov.r.D) ,
s (2)
° s beta
o »R°
J c :F(a+§) cla—1) _ Jocypl
F(RS) F(a)F(ﬂ)R (1 —RH#H,
0<< R <1, (5)
, ' C ) Gamma . (s =
J‘ tle'dt, s >0, beta .
0
beta a B 2 ,
o RC M
O
— 1 ©“NE _a
a= (1 /z)( " ) pwe pB P ao (6)
3
3.1
16 14
, 2
2008 1 1 12
s 1,
1
600000 1999-11-10
600015 2003-09-12
600016 2000-12-19
600036 2002-04-09
601009 2007-07-19
601166 2007-02-05
601169 2007-09-19
601328 2007-05-15
601398 2006-10-27
601939 2007-09-25
601988 2006-05-05
601998 2007-04-27
MERTON™"
KMV ,



N N 2 2 b
° s - X + X ° ’
+ >< v °
N N 2 D KMV .
’ ’
2008 1 1 ~ 2011 3 31 o D=S_ +*kL,., k€ [0,1], 7
, 789 ,» D 3SL 5
R y L, » KMV
MATLAB 2009a o ,
3.2 o
1 E k= 0.5 ( D,
1 Py p=Y 1 = 1 =
PETIR Y T "t wEET cin' R ) * 10 THERT 10 ¥ 10 HEERT %10 EART
2 <[ 2 15k
160 4 1578 15 5L
T . gl . T . s . L . 1t .
2010 2010 2010 2010 2010 2010
o' REERT w0 ERERT 10" hlMRAT w0 AEERT PRI -t w0t BIERT
3F o[ 1.8 2L 150
zg a5l 14 16
2k 1 12+
15 ‘ 12k . o5 . 150 ‘ ol . s ‘
2010 2010 2010 010 010 010
w10 EEERT w0 AOEERAT wig" LREHRAT 10" ERRT 107 BT 10 IEBRT
0 Bl 10F
151 r 3k
5 5L
Tk . 3 . ar 5 sb
200 2mo 2010 2010 2010
w0t EERT ' PERRT w1o' PIERT 0 L0 EERT L PESRT PRl
8 F sf 18F
G i Tt 141
Al . 4t . . 5 j'—| 5 1
2010 2010 2010 010 010 010
1 12 E( ) D( )
3 O TEERAT FRERAT
D8R3 M 7
( ~ N 06 my‘\?i \‘,}L\,‘\h A i E.i ;N”ﬂ)“}*q‘;““w‘w‘ A
¥ i (AT
) AL TN, o Y
> ’ 200 2010
o TERSRAT FAbRAT
E o T T
~ ~ 15 _é i 06 i : i
.GARCH(1.,1) s i
0.5 1 b /8 i 0.4 At it g ;J.E‘ i
s 2010 2010 2010
JERRAT TRRAT TrsRiT
N osf ' ‘ ]
osr | RN Lot Lo
MATLAB 2009a ( 2), pab i o AL M e hn Jo2p b e T
2010 2010 2010
4 T r AT hERRT DI
T naF
naf T
’ 1 DB A 04t iﬁ i | Ei’
04 PYRE e, B L ]
(365 . AR AT N CET I WA VL0 R N
° 2010 2010 2010
2 12 OE
3.3 :
KMV 2011 3 31 (V)
, MATLAB KMV (ov) ( 3,
Newton . 3.4
Q79 (ov) o s Newton 12
12 2008 1 ~ ; S

+ 981 -




9 7 2012 7

(10 WERT (10" HEEA (0 REERA AT T IS HEE w130 RART
. J‘—"‘J-\ _____ - | e 14l mi} e ! P“f N i .‘l,‘g i o A,
™ ] A I N ‘l\“'-w»-\?f‘“x.?m ol W " e
2010 2010 2030 2030 2010 2010
cin'? SRR o’ R '’ MR EAERT Sl bR
24 ] T A ] D02
2 % ;mf“l“j i 2 _ er' ‘;-"%x‘-'i’uw’w"ﬁv j\
18 I P18 = 0ot i
16 e R e e
14 bt L Ftaensl L LN L iR U TP
2010 2010 2010 2010
o’ IEERE Lo TEERAT o TG g IEERE
' ‘ 25 ';
a4 2 .
e 15 i
S ™ I”\_f\ 1% ‘f*\’*w-ﬂ“ﬂ,\}\ﬂ; S
200 2010
PRTIRE -3k 10" P ELRIT
2T R f
LR | 2 , M
PR H [ TR
2t Sl 1 T L] "ék;;,ﬁwjb
2010 2010
312 V() ov ()
2 12 3,
JB ,J-B
(X107 2)(XT072) (X107 2)(X10~1) 4
o ’
0.23¢  0.140 1517 0.000 0.248 1.585 5.932  613.56
2 ~ b
0.137 0,071 1790 0.009 0.179 3.177 18.971 9724.35
0.153  0.080 1.188 0.001 0.184 2.027 8.004 1 365.30 ’
0.138  0.069 1.760 0.014 0.188 3.130 17.806 8505.19 o s s
0.130  0.056  1.640  0.043 0.191 3.212 17.744 8514.01 ) )
0.146 0,077 1.288 0.025 0.182 2.182 9.026 1822.36
0.138 0066 1.350  0.033 0.183 2.429 10.696 2726.53 °
0.139  0.067 1.820  0.000 0.196 3.101 18.389 9 061.54 3.5
0.135 0064  1.694 0.000 0.179 3.087 17.662 8 330.42
0.137 0,061  1.530  0.000 0.194 2.798 13.384 4579.60 5
0.121  0.049 1,070  0.000 0.166 2.438 10.282 2528.12 ° ’
0.146  0.073  1.347  0.000 0.182 2.364 10.501 2 587.92 t >
beta R , s
w100 TR beta .
1
, beta s
12 beta
wio®  EEERIT . xm’gl ﬁﬁéﬁ”l“‘} ( 3) .
3 beta
2030 2010 2030
e e ) _ a 95% 8 95%
w1d?  dEEERT w07 BT g TERRT
! i | 0.7113 [0.651 8, 0.770 8] 303.06 [261.65, 344. 48]
0.759 1 [0.692 1, 0.826 2] 552.93 [497.49, 608.37]
2010 2010 2010 0.6875 [0.6253,0.749 7] 447.78 [391.80. 503. 76
100 EERT i’ PERT 1 PR 0.680 1 [0.6165, 0.743 7] 490,44 [437.23, 543.65]
0.674 9 [0.598 9, 0.750 9] 518.48 [461.51, 575.45]
0.6554 [0.5917,0.719 0] 448.29 [390.60, 505.97]
0.666 0 [0.5913,0.740 6] 483.10 [421.51, 544.70]
4 12 0.5599 [0.5103, 0.609 5] 403.24 [355.11, 451.37]
0.8430 [0.742 8, 0.943 3] 625.12 [557.74, 692.50]
s 0.540 3 [0.493 6, 0.586 91 394.41 [346.65, 442.18]
12 0.598 6 [0.5350,0.662 2] 495.86 [432.08, 559.64]
5 0.8204 [0.7194,0.9215] 563.05 [493.50, 632.61]
4, 2 . 6 beta
0.1~0.3 . ; s beta
s H ’

+ 982 -



’ ’ beta o

HERT HERT BekiRi AT wERIT RetRiT
200 0.0z . 0 . 002
200 - ) .
- E 2m ! WUE P 0 .,_.,_...-w"/' ol ..._...n.-«-—“/'
0 o o 002 . -0m . 002 .
5 10 15 5 [ 2 4 B 8 10 5 o 5 -5 0 5 -5 g 5
B I ot - - -
EERAT AT SbRAT R ERRIT SApsRAT
400 noz ~ nm no
200 e e -
200 200 af e oF ? [ R
100
0 0 0 0oz . -am . -nm .
5 10 15 5 10 15 2 4 6 8 1012 -5 o 5 -8 0 s -8 u 5
—3 =3 T3
10 10 10
T wEwE THEE TeERT ERIT THRT
1m0 0.0z 0 - 002 .
- ; ;
200 oo - ok -m--w"‘! N — ob Mr
0 0 0 -onzg ] ER i 5 D 5
2 4 6 8 1012 5 10 15 5 10 15 - - -
x10° x13° ¢
RRT D ERRAT BT EERT PEMRT PERT
002 - 0 002
B - + o
200 200 g 200 ok «n-—"/ i ok .........../ ils m-—--»-’/ i
! i H !
R
0 0 0 002 . -0 . 002 .
5 [ 15 2 4 & 8 10 2 4 B 8 1012 -5 a 5 -5 0 3 -5 g 5
i WD_E X WU_E X 1U_g
5 12 () QQ ()
BT wERT BT R
1 jp— 1 ——
o5k 05l D5l Monte Carlo
i} 1 i} L i} 1 L ~
0 0.01 0oz oo 0.0 002 0 0005 001 0015 VaR CVaR, 4
SERIRAT EEC SR
P e S 50 000 VaR CVaR s
05 05k ns beta .
i} 1 i} L i} 1 L al
0 0.01 0oz oo 0.0 002 0 0005 001 0015 VaR CVaR
EEsRT BT TR
1— — 1 — °
a5k’ 05 L 05l 4 .
U ows oo oos o 0.0 o2 o 0.01 002 (D 2
SERT SERRAT RIS
1 1 = 1 T ’ > ’
sl 05 sl Monte Carlo
0 0 ok 050 990
0 0.01 002 0 0005 001 005 0 0005 001 0015 VaR CVaR 95% 99 %
, ; beta .

-

6 beta ( ) ,
3.6 VaR CVaR °
4 VaR  CVaR
Monte Carlo
VaR CVaR VaR CVaR
95% 99% 95% 99% 95 % 99% 95% 99%
0.037 1 0.050 4 0.046 9 0.063 0 0.039 2 0.065 0 0.054 9 0.080 5
0.024 3 0.045 7 0.035 3 0.057 1 0.023 1 0.036 3 0.031 5 0.044 9
0.027 1 0.041 2 0.035 4 0.049 5 0.026 0 0.042 2 0.036 0 0.052 4
0.024 0 0.045 3 0.037 5 0.060 1 0.0237 0.039 0 0.033 2 0.048 4
0.024 7 0.046 9 0.038 2 0.061 2 0.022 4 0.036 2 0.0310 0.044 9
0.027 0 0.043 5 0.035 7 0.049 6 0.025 8 0.042 4 0.0359 0.052 5
0.025 4 0.042 1 0.0359 0.053 2 0.0237 0.039 1 0.033 2 0.049 0
0.025 8 0.045 3 0.038 1 0.059 7 0.025 6 0.042 9 0.036 4 0.053 7
0.023 4 0.043 6 0.035 8 0.055 8 0.021 4 0.033 8 0.029 1 0.041 7
0.026 1 0.046 0 0.039 2 0.058 9 0.0257 0.044 0 0.037 0 0.055 6
0.023 4 0.037 7 0.033 3 0.047 1 0.021 4 0.035 6 0.030 2 0.044 5
0.025 3 0.044 2 0.035 5 0.052 7 0.023 2 0.037 3 0.032 0 0.046 4

+ 983 -



9 7 2012 7

2) , 2
(959%) VaR CVaR
(999%) VaR CVaR
, VaR CVaR
R Monte Carlo ,95%
CVaR VaR
40% ,99% CVaR
VaR 25% . ,
(3) s
2
, 95% 99%
Monte Carlo VaR CVaR

0.039 2.0.065 0,0.054 9 0.080 5;

0.021 4.0.033 8,0.0291 0.041 7,
. 95%  99%

. Monte Carlo VaR
CVaR 0.025 10, 0.041 15,
0.035 03 0.051 21, 99 %

CVaR .12
4
KMV s
s Monte Carlo
12 VaR
CVaR ,
o s KMV
. KMV
KMV

+ 984 -

[1] LOPEZ J A, SAIDENBERG M R. Evaluating Credit
Risk Models [J]. Journal of Banking and Finance,
2000, 24(2): 151~165.

[2] ALTMAN E I, SAUNDERS A. Credit Risk Meas-
urement: Developments Over the Last 20 Years [J].
Journal of Banking and Finance, 1998, 22 (3):
1721~1 724,

[3] MERTON R C. On the Pricing of Corporate Debt:
The Risk Structure of Interest Rates [J]. Journal of
Finance, 1974, 29(8) . 449~470.

[4] GORDY M B. A Comparative Anatomy of Credit
Risk Models [J]. Journal of Banking and Finance,
2000,24(1):119~149.

[5] CROUHY M,GALAI D, MARK R. A Comparative
Analysis of Current Credit Risk Models [J]. Journal
of Banking and Finance, 2000, 24(6):59~117.

[6] SUNDARAN R K. The Merton/KMV Approach to
Pricing Credit Risk[ R]. New York: Stern School of
Business, NYU, 2001

[7] . [Jl.
, 2000(3); 49~51.
[8] . KMV
[J. . 2006,25(5)
593~601.
[9] ; , . KMV
Lyl , 2008, 22

(1):102~108.

[10]

— [D].
,2007.

[11] NAKASHIMA K, SAITO M. Credit Spreads on
Corporate Bonds and the Macroeconomy in Japan
[J]. Journal of the Japanese and International Econ-
omies,2009,23(2) :309~331.

[12] GUNTAY L, HACKBARTH D. Corporate Bond
Credit Spreads and Forecast Dispersion [J]. Journal
of Banking and Finance, 2010, 34 (7). 2 328~
2 345.

[13] LIU W C,MIU P, CHANG Y C, et al. Information
Asymmetry and Bank Regulation; Can the Spread of
Debt Contracts Be Explained by Recovery Rates
[J]. Journal of Financial Intermediation, 2011, 26
(7):126~139.

[14] HWANG Y S, MIN H G, JUDITH A,et al. Using
the Credit Spread as an Option-Risk Factor: Size and
Value Effects in CAPM []J]. Journal of Banking and
Finance, 2010, 34(9):2 995~3 009.

[15] GEMMILL G, KESWANI A. Downside Risk and
the Size of Credit Spreads [ J]. Journal of Banking
and Finance, 2011, 35(6):2 021~2 036.



[16] BEVAN A, GARZARELLI F. Corporate Bond
Spreads and the Business Cycle: Introducing GS-
SPREAD [J]. The Journal of Fixed Income, 2000,
26(3): 8~18.

[17] GILCHRIST S, YANKOV V, ZAKRAJSEK E.
Credit Market Shocks and Economic Fluctuations:
Evidence from Corporate Bond and Stock Markets
[J]. Journal of Monetary Economics,2009,56(8) :
471~493.

[18] DIONNE G, GAUTHIER G, HAMMAMI K, et
al. A Reduced Form Model of Default Spreads with
Markov-Switching Macroeconomic Factors [ ] ].
Journal of Banking and Finance, 2011, 35 (11):
1 984~2 000,

[19] GORTON G, METRICK A. Securitized Banking
and the Run on Repo [J]. Journal of Financial Eco-
nomics, 2011,26(3):106~121.

[20] , .
[R]. : ,2003.
[21] . [Jl.
,2006(7) :65~68.
[22] , .
L1l , 2005, 27
( 974 )
[13] , ,
(1. .
2007 (1):68~78.
[14] s
[l .
2010(7) :6~9.
[15]
— [JJ.
,2011¢10) ;73~80.
[16] ,

[l ,2011(10) :103~105.

[17] CALVO G A, MENDOZA E G. Rational Contagion
and the Globalization of Securities Markets[ J . Jour-
nal of International Economics, 2000,51(1):79 ~
113.

[18] DUNGEY M, MILUNOVICH G, THORP S. Unob-
servable Shocks as Carriers of Contagion[ ] ]. Journal
of Banking & Finance, 2010,34():1 008~1 021.

[19] BOYER B H, GIBSON M S, LORETAN M. Pit-
falls in Tests for Changes in Correlation[ Z|. Interna-
tional Finance Discussion Paper, 1997,597:5~97.

[20] HARTMANN P, STRAETMANS S,DE VRIES C
G. Asset Market Linkages in Crisis Periods[]J]. The

(9):117~122.

[23] , .
[1]. . 2006
(12) :62~67.
[24] . “ UL
,2007(2) :57~64.
[25] ; . “ »
0. ,2007(1) :73~77.

[26] MERTON R C. On the Pricing of Corporate Debt:
The Risk Structure of Interest Rates [ J]. Journal of
Finance, 1974, 29(3) . 449~470.

[27] BLACK F, SCHOLES M. The Pricing of Options
and Corporate Liabilities [ J]. Journal of Political
Economy, 1973, 81(10): 637~659.

(1973"‘)9 ’
( 410083) s °

. E-mail:zrwang0209(@ gmail. com

Review of Economics and Statistics, 2004, 86 (1)
313~326.

[21] STRAETMANS S T M, VERSCHOOR W F C,
WOLFF C C P. Extreme US Stock Market Fluctua-
tions in the Wake of 9/11[J]. Journal of Applied E-
conometrics, 2008,23(1):17~42.

[22] DE HAAN, JANSEN L. Safety First Portfolio Se-
lection, Extreme Value Theory and Long Run Asset
Risks[C]// GALAMBOS ]. Proceedings from a
Conference on Extreme Value Theory and Applica-
tions. Netherlands: Kluwer Press, 1994. 471~
487.

[23] LYNCH P, HUANG X Y. Initialization of the
HIRLAM Model Using a Digital Filter[ J]. Mon.
Wea. Rev., 1992,120(6):1 019~1 034.

(1979~), . o
( 210093) s o
. E-mail:bengking@126. com

+ 985 -



