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Figure 3.1 The shape of GH distributions according to various « and A
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Table 4.1 Simulation designs of the portfolios based on GH distributions

ot

2 37

Designs h; i o Bi d; Wi
1 -0.5 1.0 0.10 1 0
i 2 -0.5 1.2 0.02 2 0
3 -0.5 1.5 0.03 5 0
1 -0.7 1.5 0.10 1 0
ii 1 -0.5 2.0 0.02 2 0
1 1.0 2.5 0.03 5 0
10 1.0 1.5 0.8 1 -1.50
iii 5 -0.5 2.0 0.8 10 -4.36
1 -1.0 2.5 0.8 30 -10.00
1 -0.7 1.0 0.10 1 0
1 -0.5 1.2 0.02 2 0
iv 1 0.5 1.5 0.03 5 0
1 0.7 2.0 0.15 2 0
1 1.0 2.5 0.20 1 0
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B339} VaRT} ES 9= %0| qq SHRAZALY] A= Table 4.28) Table 4.30] A A1 )
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Table 4.2 Saddlepoint approximations to the distribution functions of linear portfolios based on GH

distributions
P(Y <y)
Design i Design ii
y Sim.Exact Saddlepoint Normal y Sim.Exact Saddlepoint Normal
-17 0.0035 0.0031 0.0022 -4.5 0.0089 0.0100 0.0089
-15 0.0075 0.0071 0.0059 -4.0 0.0168 0.0182 0.0172
-13 0.0159 0.0151 0.0141 -3.5 0.0306 0.0320 0.0315
-11 0.0313 0.0309 0.0309 -3.0 0.0524 0.0540 0.0543
-9 0.0592 0.0596 0.0616 -2.5 0.0865 0.0872 0.0886
-7 0.1086 0.1075 0.1120 -2.0 0.1338 0.1344 0.1368
-5 0.1814 0.1805 0.1866 -1.5 0.1979 0.1974 0.2005
-3 0.2797 0.2806 0.2861 -1.0 0.2786 0.2764 0.2793
-1 0.4025 0.4034 0.4056 -0.5 0.3707 0.3690 0.3707
1 0.5356 0.5371 0.5346 0.0 0.4718 0.4708 0.4700
3 0.6656 0.6662 0.6600 0.5 0.5747 0.5725 0.5713
5 0.7762 0.7768 0.7698 1.0 0.6729 0.6706 0.6681
7 0.8613 0.8616 0.8563 1.5 0.7593 0.7574 0.7547
9 0.9203 0.9200 0.9177 2.0 0.8311 0.8295 0.8275
11 0.9568 0.9567 0.9569 2.5 0.8871 0.8855 0.8848
13 0.9781 0.9779 0.9794 3.0 0.9277 0.9264 0.9271
15 0.9895 0.9892 0.9910 3.5 0.9556 0.9546 0.9563
17 0.9950 0.9950 0.9965 4.0 0.9738 0.9731 0.9752
19 0.9976 0.9978 0.9987 4.5 0.9850 0.9846 0.9868
21 0.9990 0.9990 0.9996 5.0 0.9919 0.9914 0.9933

Table 4.3 Saddlepoint approximations to the distribution functions of linear portfolios based on GH

distributions
P(Y <vy)
Design iii Design iv

y Sim.Exact Saddlepoint Normal vy Sim.Exact Saddlepoint Normal
-35 0.0350 0.0338 0.0558 -9 0.0006 0.0007 0.0005
-30 0.0640 0.0635 0.0866 -8 0.0019 0.0019 0.0015
-25 0.1096 0.1095 0.1287 -7 0.0050 0.0049 0.0044
-20 0.1728 0.1740 0.1831 -6 0.0115 0.0118 0.0114
-15 0.2529 0.2560 0.2501 -5 0.0268 0.0265 0.0268
-10 0.3459 0.3509 0.3282 -4 0.0557 0.0551 0.0568
-5 0.4456 0.4519 0.4146 -3 0.1047 0.1051 0.1083
0 0.5438 0.5484 0.5054 -2 0.1820 0.1832 0.1871
5 0.6351 0.6433 0.5959 -1 0.2907 0.2912 0.2939
10 0.7160 0.7232 0.6816 0 0.4219 0.4228 0.4227
15 0.7836 0.7895 0.7584 1 0.5640 0.5638 0.5603
20 0.8388 0.8425 0.8240 2 0.6951 0.6962 0.6910
25 0.8801 0.8837 0.8769 3 0.8041 0.8058 0.8011
30 0.9125 0.9149 0.9176 4 0.8855 0.8861 0.8834
35 0.9370 0.9382 0.9472 5 0.9388 0.9385 0.9381
40 0.9546 0.9554 0.9677 6 0.9694 0.9693 0.9704
45 0.9677 0.9679 0.9811 7 0.9860 0.9858 0.9872
50 0.9768 0.9770 0.9894 8 0.9939 0.9938 0.9951
55 0.9832 0.9836 0.9944 9 0.9974 0.9975 0.9983
60 0.9880 0.9883 0.9971 10 0.9991 0.9991 0.9995
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=
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Table 4.4 Estimation of VaR of the portfolios based on GH distributions

Design i Design ii
« Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
0.050 10.5539 10.5501 10.5671 3.3807 3.3708 3.3746
0.025 12.6372 12.6503 12.5019 4.0435 4.0220 3.9928
0.010 15.1257 15.1966 14.7516 4.8426 4.7989 4.7117
0.005 17.0141 17.0032 16.2835 5.3484 5.3408 5.2011
0.001 21.1489 20.9391 19.4420 6.6175 6.4903 6.2103
Design iii Design iv
« Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
0.050 38.5396 38.2535 35.5800 5.3138 5.3101 5.3044
0.025 48.9710 48.7304 42.4528 6.2553 6.2776 6.2128
0.010 62.7171 62.3109 50.4439 7.4049 7.4315 7.2691
0.005 72.4008 72.4692 55.8853 8.2512 8.2374 7.9883
0.001 98.0172 95.8580 67.1048 9.9459 9.9357 9.4713
Table 4.5 Estimation of E(X — K)T of the portfolios based on GH distributions
K Design i K Design ii
Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
10.55 0.14233 0.15269 0.12895  3.38 0.04467 0.04576 0.04069
12.64 0.06674 0.07327 0.05470  4.04 0.02054 0.02124 0.01730
15.13 0.02601 0.02883 0.01736  4.84 0.00744 0.00785 0.00545
17.01 0.01233 0.01372 0.00662  5.35 0.00378 0.00403 0.00244
21.15 0.00189 0.00248 0.00060  6.62 0.00067 0.00069 0.00025
K Design iii K Design iv
Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
38.54 0.74901 0.87109 0.32694  5.31 0.06502 0.06868 0.05976
48.97 0.37479 0.44686 0.09004  6.26 0.03071 0.03308 0.02619
62.72 0.14939 0.18295 0.01227  7.40 0.01164 0.01271 0.00849
72.40 0.07951 0.09688 0.00245  8.25 0.00553 0.00604 0.00340
98.02 0.01571 0.01771 0.00001  9.95 0.00109 0.00126 0.00044
Table 4.6 Estimation of ES of the portfolios based on GH distributions
K Design i K Design ii
Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
10.55 13.4005 13.6114 13.1215 3.38 4.2740 4.3050 4.1997
12.64 15.3069 15.5547 14.9415 4.04 4.8653 4.9140 4.7789
15.13 17.7267 17.9329 17.1707 4.84 5.5862 5.6713 5.4950
17.01 19.4799 19.7697 18.8942 5.35 6.1046 6.1636 5.9562
21.15 23.0384 23.8615 22.7399 6.62 7.2851 7.4536 7.1343
K Design iii K Design iv
Sim.Exact  Saddlepoint Normal Sim.Exact  Saddlepoint  Normal
38.54 53.5198 56.2900 47.2594 5.31 6.6142 6.6910 6.5172
48.97 63.9626 67.1352 56.5070 6.26 7.4839 7.5576 7.3397
62.72 77.6558 81.5241 69.0668 7.40 8.5686 8.6483 8.3688
72.40 88.3020 91.6870 78.0985 8.25 9.3577 9.4750 9.1405

98.02 113.7292 118.5799 102.4672 9.95 11.0409 11.2194 10.7131
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Abstract

Distributional assumptions on equity returns play a key role in valuation theories for
derivative securities. Elberlein and Keller (1995) investigated the distributional form of
compound returns and found that some of standard assumptions can not be justified.
Instead, Generalized Hyperbolic (GH) distribution fit the empirical returns with high
accuracy. Hu and Kercheval (2007) also show that the normal distribution leads to VaR
(Value at Risk) estimate that significantly underestimate the realized empirical values,
while the GH distributions do not. We consider saddlepoint approximations to estimate
the VaR and the ES (Expected Shortfall) which frequently encountered in finance and
insurance as measures of risk management. We supposed GH distributions instead of
normal ones, as underlying distribution of linear portfolios. Simulation results show

the saddlepoint approximations are very accurate than normal ones.

Keywords: Expected shortfall, generalized hyperbolic distribuion, saddlepoint approx-

imation, value at risk.
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