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Table 1 Descriptive statistics for the four business lines’ loss ratios of the insurance A
0.742 273 0.691 476 0.449 348 0.653 681
0.729 965 0.660 328 0.447 380 0.651 877
0.857 857 0.922 342 0.540 139 0.768 299
0.681 077 0.510 331 0.335 034 0.519 907
0.060 582 0.113 943 0.067 593 0.078 954
0.738 804 0.567 038 —-0.475 481 0.021 589
2.372 910 3.323 452 2.213 381 2.404 014
IB 0.966 2 0.5215 0.5712 0.1339
2.2
K-S A-D
(0
1 1) 2 -
AN “ (0 1)
Kolmogorov-Smirnov ( K-S 7 1 2
) Anderson-Darling ( A-D )
2 p-
2

4

Table 2 p value of the goodness of fit tests for the four business lines’ loss ratios

K-8 p 0.950 7 0.936 3 0.716 7 0.972 0
AD p 0.923 4 0.952 4 0.868 6 0.964 6
n oo 3.
3
Table 3 Parameter estimation for the loss ratios’ distribution functions
" -0.3009 -0.3807 -0.8107 -0.4317
T 0.079 7 0.162 6 0.158 4 0.1222
20.15% 10.97% .
5%
4 4 20. 15% 100
10. 16% 20. 15 ;



— 80 — 2014
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100 10. 16
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Table 4 Calculation of the economic capital requirements for the four business lines
VaR 82 716 6 104 1511 3278 93 609
72 757 4727 1178 2 699 81 361
9 959 1377 333 579 12 249
2.3 Copula Copula
A Copula Copula
Gauss-Copula t-Copula : N
: Copula
TB “GA MV gz N Archimedean Copula
(20) - (22) r; 5. Copula
5 TB.GA MV r; 2B
Table 5 Estimation of the parameter r; by TB  GA and MV methods t —Copula
TB GA MV 3 11. t-Copula
r 0.946 9 0.928 5 0.945 8 :
r ~0.173 8 ~0.1422 -0.170 7 {-Copula
r3 -0.404 9 -0.3522 -0.4309 Causs—Copula
Ty 0.236 1 0.291 2 0.237 8 9 Copula
r. 7 -13 Copula
5% 6. Monte Carlo
Copula 100 000
5% 6.
6 Copula
Table 6 Estimation of the economic capital by comonotonicity model and Copula model
VaR DB
TB 90 564 81 361 9 203 24.87%
GA 90 556 81 361 9 205 24.85%
MV 90 565 81 361 9 204 24.86%
Gauss-Copula 90 766 81 361 9 405 23.22%
Copula «(3) Copula 90 978 81 361 9617 21.49%
t( 10) Copula 90 565 81 361 9 204 24.86%
6 Copula 9 203 9617 2010
111 602
8.25%
1) Copula 8.62% 8.34%.
A 2010 95%
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Underwriting risk measurement for China’ property insurance using com—
onotonicity methods

WANG Zheng-wen TIAN Ling
School of Economics and Management Wuhan University Wuhan 430072 China

Abstract: Considering the facts that the data are not high frequent ones and the business lines are more than
two the copula models used to construct the joint distributions in market risk measurement are not completely
applied to the underwriting risks measurement this paper constructs a comonotonicity model to tentatively dis—
cuss how to measure the economic capital for underwriting risks combined with the characteristics of the under—
writing risks. The paper uses a real property insurance to show the process of the assessment process of the un—
derwriting risks. In the empirical analysis the paper also compares the comonotonicity model and the copula
model. Empirical results show that both the comonotonicity model and the copula model can measure the di-
versification of the business lines. However the comonotonicity model can get more accurate results than the
copula model.

Key words: underwriting risk; economic capital; comonotonicity



