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2008 ; 1 A K, K 10% B
2009 K, 85% C K, 5%; 2 A
o, K, K 10% B K,
90% C
1
Table 1 Estimation results of bank asset process parameters
A w a Y B
17.52 %% 4.29E - 10 3. 64E - 06 *** 26.80 *** 0.86***
2008
(10.84) (0.00) (4.40) (13.05) (108.00)
27.52 8.96E - 06 *** 1.46E - 10 0.38 0.28***
2009
(1.27) (6.14) (0.00) (0.00) (4.81)
8.26F - 04 1.00E -06 6.51E - 06*** 10. 98 *** 0.91***
2008
(0.00) (0.69) (2.85) (11.86) (133.20)
24,63 5.48E - 10 3.30E - 06 *** 38.99 *** 0.88 7
2009
(5.02) (0.00) (4.18) (5.00) (34.75)
1.78E -05 8.01E - 07 2.21E - 06 *** 1.85 0.86***
2008
(0.00) (1.08) (3.17) (0.03) (26.77)
32.37 3.09E - 06 *** 1.19E - 10 6.21E - 03 0.34 %%
2009
(1.02) (6.12) (0.00) (0.00) (5.69)
7.46% 2.73E -08 2.82E - 06 *** 26.527%F 0.91***
2008
(1.81) (0.06) (4.99) (2.61) (56.66)
9.83 *** 2.58E - 06 1.94E - 06 *** 30.45 7% 0.43 %
2009
(5.40) (2.62) (2.70) (6.92) (3.36)
¢ ok 10% 1%
2 BS
2008 2009
2008
2009 . BS
2008 GARCH
2009 GARCH
2008 2009

(1) 2007  ~2016 2008 2009



3 — 119 —
2
Table 2 Deposit insurance premium rate and time-varying volatility
1 2
2008 2009 2008 2009
GARCH BS GARCH BS GARCH BS GARCH BS
45.49 62.67 1.94E -02 1.18E -02 136.50 171.34 7.55E -01 5.63E -01
52.15 80.74 5.21E-02 2.12E -03 106.79 151.36 3.25E -01 3.56E -02
35.02 108. 00 1.16E -02 5.32E -03 118.56 243.40 7.06E -01 4.56E -01
21.37 26.15 4.72E - 04 1.11E -04 98.90 110.54 4.73E -01 2.56E -01
9.43 22.81 2.57E -04 6.55E -05 46.01 88.83 7.57E -02 3.58E -02
69.83 84.96 8.21E -04 7.67E -04 150. 63 175.68 6.48E -02 6.21E -02
21.79 24.14 8.65E -01 1.60E -02 55.58 60. 83 3.20 2.23E -01
46.85 135.33 2.09E -02 1.22E -02 132.34 271.54 5.30E -01 4.15E -01
23.50 29.39 2.78E -01 6.77E -03 64.22 76.62 1.38 1.24E -01
5.90 15.55 1.14E -05 6.04E - 06 32.54 60. 65 1.05E -02 8.43E -03
2.03 2.12 9.87E -07 3.57E -09 13.15 13.93 1.20E -04 4.45E -05
11.07 27.03 7.43E -04 2.61E -04 40.43 77.28 7.38E -02 4.59E -02
0.53 0.45 8.56E -07 1.45E -08 7.45 6.86 5.64E -04 3.18E -04
10.07 11.16 2.31E -04 3.02E -05 37.50 41.23 1.11E -02 4.10E -03
1 =
3
BS BS T
2008 GARCH
2009 GARCH P, = Prob(In(V) < In(D))
O 1Y 2y 0
n(—) +(u-0.5)T
BS =ng__“p’ " g (14)
0 /T 0
v u o BS
3 T
Table 3 Volatility of bank asset return GARCH T
2008 2009
GARCH BS GARCH BS
P ..y = Prob(In < In(D
0.0508 | 0.0905 | 0.0510 |0.049 4 CARCH (In(V) (D)
0.098 1 0.158 8 0.079 2 0.078 9 1 e “eq g
=05-—| Re[Lﬂ@]dgo (15)
0.067 4 0.103 9 0.0459 0.043 9 mJo Lp
0.065 4 0.068 4 0.029 3 0.027 6
(14) (15) D
0.049 4 0.076 6 0.0382 |0.0367
0.096 3 0.1299 0.050 2 0.050 0 K
. 125 . .
0.1098 |0.1250 | 0.0603 | 0.0762 A B K, +K,
0.071 0 0.120 1 0.052 1 0.0550
0.093 8 0.115 1 0.057 5 0.071 6
0.049 5 0.082 7 0.034 3 0.034 5 4
0.051 4 0.074 1 0.0337 0.032 4 BS (
0.070 4 0.104 1 0.048 1 0.043 6
) 2008
0.052 4 0.0559 0.028 9 0.029 0
0.0757 |0.0924 | 0.0642 |0.0510 GARCH ; 2009
GARCH BS
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Table 4 Bank default probability
2008 2009 2008 2009
GARCH BS GARCH BS GARCH BS GARCH BS
0.249 8 0.834 8 4.34F -03 3. 15E -06 0.100 7 0.657 9 1.41E -04 1.40E -08
0.137 1 0.850 0 1.03E -03 4.48E -09 0.074 3 0.762 2 1.78E -04 7.79E - 11
0.236 4 0.8500 | 4.49E -03 2.91E -06 0.086 7 0.706 4 9.55E -05 5.95E -09
0.237 8 0.658 3 4.66E -03 4.45E -05 0.067 8 0.366 1 6.87E -06 3.75E -09
0.1215 0.8249 | 6.58E-04 | 5.04E -08 0.029 1 0.604 3 2.92E -06 8.98E - 12
0.203 5 0.832 1 4.49EF -04 7.15E -07 0.107 5 0.714 9 7.02E -06 2.51E -09
0.090 8 0.6064 | 7.43E-03 5.97E -07 0.040 2 0.444 1 2.12E-03 1.60E -08
0.230 3 0.899 1 2.77E -03 8.63E -07 0.098 1 0.802 1 1.31E -04 5.48E -09
0.111 2 0.657 1 3.87E -03 3.47E -07 0.046 7 0.483 7 8.32E -04 6.77E -09
0.090 2 0.789 7 1.12E -04 1.24E -07 0.020 1 0.573 3 1.44E -07 1.52E - 11
0.040 3 0.522 3 1.62E -06 1.17E - 10 0.007 5 0.262 3 3.31E-10 1.18E - 15
0.088 5 0.3667 | 5.41E-04 | 6.73E-06 0.028 1 0.202 3 6.62E - 06 1.60E - 08
0.030 9 0.594 5 8.03E-06 | 2.05E-09 0.002 8 0.248 7 7.48E -10 1.02E -14
0.082 9 0.7132 | 7.18E-05 7.51E -10 0.026 1 0.503 0 1.67E-06 | 9.00E -13
5
Table 5 Parameter values for simulation
A 2 a % B Vo hy K
7.46 2.73E-08 | 2.82E -06 26.52 0.91 7 433.56 2.03E -05 6 844.10
17.52 4.29E -10 | 3.64E -06 26. 80 0.86 431.19 1.06E -05 423.08
1 GARCH 1(b) 1(¢) a y
1 GARCH
(17) «
(17) GARCH (y+A) 0%
o'
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1
Fig. 1 Deposit insurance premium rate and parameters of bank asset process
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Fig. 2 Deposit insurance premium rate and liabilities of category A 20% 29% .
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Fig. 3 Deposit insurance premium rate and liabilities of category B
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Fig. 4 Deposit insurancepremium rate and liabilities of category A (2)
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Table 6 Impacts of debt discharge structure on deposit insurance premium

6

Panel A. B 90%
A 10% 9% 8% 7% 6% 5% 4% 3% 2% 1%
40.43 31.54 24.33 18.57 14.02 10. 46 7.71 5.62 4.04 2.87 36.39
136.50 110.79 88.95 70.62 55.41 42.97 32.91 24.89 18.59 13.70 122.85
Panel B. B 80%
A 20% 18% 16% 14% 12% 10% 8% 6% 4% 2%
45.49 27.38 15.77 8.67 4.55 2.27 1.07 0.48 0.20 0.08 36.39
153.56 100.07 62.34 37.02 20.91 11.20 5.68 2.72 1.23 0.52 122.85
GARCH £3) A
B
A
B i 4)
C
GARCH
( ) .B (
) C (
A
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Deposit insurance pricing based on time-varying volatility

*

YUAN Jingian LIU HaiHong  LIU Xiao-tao
Antai College of Economics and Management Shanghai Jiaotong University Shanghai 200030 China

Abstract: Scientific pricing of deposit insurance is important for maintaining financial stability. However the
heteroscedasticity of bank asset return and the discharge order of bank debt are rarely taken into account in
previous deposit insurance pricing studies. This paper characterizes the time-varying volatility of asset return
with GARCH process and develops a closedform deposit insurance pricing formula considering debt discharge
structures. A maximum likelihood estimation method for formula parameters is also presented. Bank asset
processes are estimated with the data of banks listed in the A-share market. Then through numerical simula—
tion the paper investigates the impacts of the heteroscedasticity of bank asset returns and debt discharge or—
ders on the deposit insurance premium. The results show that ignoring the heteroscedasticity of asset returns
the deposit insurance would be overvalued during high risk periods and undervalued during low risk periods.
High priority debt and normal debt ( including deposits) are positively related to deposit insurance premiums
but the impact of the former is larger. Due to the impact of subordinated debt the deposit insurance is always
overvalued without considering the debt discharge order.

Key words: deposit insurance pricing; time-varying volatility; debt discharge order; Black-Scholes frame—

work; GARCH framework
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