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th9] Table 4.1 2ol AHEH i+ 1P AAE vehdich. 2432 5719 A3
T AP8der FHE AYZEZEL Y = 'XE 13Ut 24 Ao)A Sim.Exact+ Rb
34 10 ¥ W] R P AAE oJv]etal, Saddlepointw= HFEZAE, Normal& A
Axtoltt. 37| AFZAR= Y ~ N(E(Y),Var(Y))2 2AFS dxjo|t}.

Table 4.1 Simulation design for linear portfolios based on univariate skew-normal distribution

Simulation h’ I3 w’ o
() (1,1,1,1,1) (0,0,0,0,0) (0.1,05,1,1.5,2) (0.5,1,1.5,2,3)
(b) (1,3,5,7,10) (0,0,0,0,0) (0.1,0.5,1,1.5,2) (0.5,1,1.5,2,3)
(c) (10,7,5,3,1) (0,0,0,0,0) (2,1.5,1,1.5,2) (3,2,1.5,1,0.5)
(d) (10,10, 5,5, 1) (0,0,0,0,0) (2,1.5,1,1.5,2) (3,2,1.5,1,0.5)
23230l VaR3} ES 918550 tist a2 Ate] A= oFell9] Figure 4.1, Table 4.2%} Table
4.3°] AAE ATt o= RE HFHIAE At Pii‘r v et A5 ATy, RHEE F
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B e e T R
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Table 4.2 Saddlepoint approximations for VaR of the linear portfolios based on univariate skew-normal

distribution

a @ ®)
Sim.Ezact Saddlepoint Normal Sim.Ezxact Saddlepoint Normal
0.050 6.8389 6.8412 6.6654 54.1076 54.3948 52.3389
0.025 7.5721 7.5490 7.2592 60.2528 60.5534 57.2250
0.010 8.4461 8.3922 7.9496 68.1040 67.9025 62.9062
0.005 9.0367 8.9775 8.4197 73.4157 73.0039 66.7747
0.001 10.2781 10.2092 9.3890 83.9697 83.7203 74.7511

. © @
Sim.Ezact Saddlepoint Normal Sim.Ezact Saddlepoint Normal
0.050 57.3661 57.4764 55.5316 66.2720 66.0885 64.3054
0.025 63.7088 63.7391 60.5753 73.2966 73.0257 70.0905
0.010 70.8636 71.2081 66.4397 81.9952 81.2927 76.8168
0.005 76.1680 76.3913 70.4329 87.4530 87.0320 81.3970
0.001 87.5934 87.2782 78.6664 99.0203 99.1067 90.8407

Table 4.3 Saddlepoint

approximations for ES of the linear portfolios based on univariate skew-normal

distribution

. @ . ®)
Sim.Ezact Saddlepoint Normal Sim.Ezact Saddlepoint Normal
6.84 7.8219 7.7816 7.6029 54.11 62.5753 62.2588 60.3502
7.57 8.4816 8.4347 8.2490 60.25 68.2584 67.7202 65.7755
8.45 9.2652 9.2284 9.0395 68.10 75.1525 74.8297 72.8941
9.04 9.8110 9.7720 9.5833 73.42 79.8677 79.7085 77.8010
10.28 10.9351 10.9300 10.7452 83.97 89.3577 89.5371 87.7107

. © . @
Sim.Ezact Saddlepoint Normal Sim.Ezact Saddlepoint Normal
57.37 65.7811 65.6500 63.8088 66.27 75.7528 75.4781 73.6795
63.71 71.3854 71.2894 69.4088 73.30 82.0803 81.7369 79.8756
70.86 78.2017 77.7654 75.8867 82.00 89.6801 89.6346 87.7478
76.17 83.1878 82.6315 80.7748 87.45 94.8397 94.6568 92.7751
87.59 93.6197 93.2649 91.4864 99.02 105.5605 105.4361 103.5984
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- T Y AP 2EER 0 A 24t
%94 Table 4.4= E}Eﬂ; FEHS X7 SNy(6,Q,0) 5 WE uf, APAF SAZY = KXol o
Sto] SPEIAe] A glsty] fs) AAlg Bojdd Aotk 2oAdd Aol A Sim.Exact
£ WHESls 107 ¥ +«l A3 FAEHAE Av]shal, Saddlepoint= HHTAL Normal2 B5F2A
o] Adfelt}. o}71Q AFTARE Y ~ N(E(Y), Var(Y)) & 2 Aot

o

Table 4.4 Simulation design for linear portfolios based on multivariate skew-normal distribution

Simulation n' ¢ o’
(a) (1,1,1,1,1) (0,0,0,0,0)  (0.5,1,1.5,2,3) 1.0 0.3 03 0.1 0.3
(b) (1,3,5,7,10) (0,0,0,0,0)  (0.5,1,1.5,2,3) 0.3 20 04 03 0.5
(c) (10,7,5,3,1) (0,0,0,0,0) (3,2,1.5,2,3) 0.3 04 30 02 0.3
(d) (10,10,10,10,10)  (0,0,0,0,0)  (0.5,1,1.5,2,3) 0.1 03 02 1.0 0.2

0.3 05 03 02 20

REYS0) VaRT ES 98520 the QP AT ALY A obehe] (17 4.2], [ 4.4]9} [£ 4.5]]
AN G o 2RE MR, AWz A9 AR, AR e e 29
Agsinl, B AR B A ol e TAS] PSR 2Ale] AHAoE 48D 5 9

CE =t

Y Y

Ce) d)
Figure 4.2 Saddlepoint approximations for the distribution function of linear combinations

based onmultivariate skew-normal distribution

Table 4.5 Saddlepoint approximations for VaR of the linear portfolios based on multivariate
skew-normal distribution

@ )

« Sim.Exact Saddlepoint Normal Sim.Ezact Saddlepoint Normal
0.050 7.5470 7.5404 7.1252 42.9406 42.9573 39.8216
0.025 8.6262 8.6153 7.9503 49.0563 49.0999 44.1903
0.010 9.9118 9.8974 8.9095 56.7607 56.4316 49.2699
0.005 10.7746 10.7861 9.5627 61.9010 61.5134 52.7287
0.001 12.6898 12.6481 10.9095 72.5430 72.1539 59.8604

N _ © _ @

Sim.Exact Saddlepoint Normal Sim.Ezact Saddlepoint Normal
0.050 40.4237 40.4635 38.4967 75.7355 75.4035 71.2525
0.025 46.0324 46.2295 43.0489 86.4032 86.1525 79.5027
0.010 53.0753 53.1025 48.3419 99.1425 98.9735 89.0954
0.005 57.7547 57.8661 51.9460 107.8375 107.8610 95.6273

0.001 68.2109 67.8473 59.3773 126.5269 126.4810 109.0954




1178 Hye-Kyung Yu - Jong-Hwa Na

Table 4.6 Saddlepoint approximations for ES of the linear portfolios based on multivariate
skew-normal distribution

i @ . ®)

Sim.Ezact Saddlepoint Normal Sim.Ezact Saddlepoint Normal

7.55 8.9939 8.9501 8.5852 42.94 51.3500 50.8639 48.3283

8.63 9.9494 9.9081 9.5416 49.06 57.0010 56.2926 53.7752

9.91 11.1171 11.0699 10.7104 56.76 63.7839 63.2587 60.8200

10.77 11.9318 11.8602 11.5087 61.90 68.4603 67.9743 65.6053

12.69 13.7227 13.6404 13.3098 72.54 78.9071 77.8815 75.6676

. (©) . (@

Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal

40.42 48.1692 47.9934 46.2036 75.74 90.0414 89.7353 86.0847

46.03 53.3582 52.9685 51.1607 86.40 99.5496 99.2077 95.5429

53.08 59.7108 59.3292 57.5470 99.14 111.0890 110.7210 107.1269

57.75 64.1738 63.6144 61.8672 107.84 119.2558 118.6868 115.1724

68.21 74.2422 73.3305 71.6834 126.53 137.8814 136.0560 132.7464

5. 48

QeAOR F§ W HGROPIN BT AR PTFRE W) me)PRo] FHSW, 497 P
HE 0 gl 2o delA gt B =RoAe AFEEE 53893 AR xPste 84w &
7|2 S APPYZEEZ Y] Fx ol et R IANE thRddth. o By 9 F§Fok]
A@He SEE AHBE+ VaR¥ ESo ths] PR ALE @ Alxstlct. R ddS 53 Altd
PEATA} 712 Bl HlE) 10 T ve] B AWE Fol P BB ghol vl TAFE el
stth VaR& XS @S =+ 2EED Y negEY FH vi¢ Wdsin, wepa B =7

A ANG REFS e BT ABZES HhF 2 {834 A8 5 ek
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Abstract

We considered saddlepoint approximations to VaR (value at risk) and ES (expected
shortfall) which frequently encountered in finance and insurance as the measures of
risk management. In this paper we supposed univariate and multivariate skew-normal
distributions, instead of traditional normal class distributions, as underlying distribu-
tion of linear portfolios. Simulation results are provided and showed the suggested

saddlepoint approximations are very accurate than normal approximations.
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