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Abstract

Most of studies related to the distributions of quadratic forms are conducted under the assumption of mul-
tivariate normal distribution. In this paper, we suggested an approximation to the distribution of quadratic
forms based on multivariate skew-normal distribution as alternatives for multivariate normal distribution.
Saddlepoint approximations are considered and the accuracy of the approximations are verified through
simulation studies.
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Table 4.1. Simulation design for the approximation of the distribution of quadratic forms

Quadratic forms Dimension Q o' a’ A
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Table 4.2. Saddlepoint approximation to the distribution function of quadratic forms in multivariate skew-normal

distribution

P(Q1<q) PQ<aq)
q Normal Saddlepoint Sim.Exact q Normal Saddlepoint Sim.Exact
0.0 0.0088 0.0000 0.0000 0.0 0.0410 0.0000 0.0001
0.5 0.0135 0.0043 0.0044 2.0 0.0571 0.0173 0.0174
1.0 0.0203 0.0121 0.0127 4.0 0.0778 0.0451 0.0460
1.5 0.0298 0.0238 0.0248 6.0 0.1038 0.0813 0.0836
2.0 0.0426 0.0396 0.0407 8.0 0.1356 0.1259 0.1293
2.5 0.0596 0.0600 0.0624 10.0 0.1735 0.1779 0.1794
3.0 0.0815 0.0853 0.0887 12.0 0.2176 0.2359 0.2364
3.5 0.1090 0.1158 0.1200 14.0 0.2674 0.2984 0.2973
4.0 0.1426 0.1519 0.1559 16.0 0.3225 0.3635 0.3626
4.5 0.1825 0.1936 0.1971 18.0 0.3817 0.4294 0.4277
5.0 0.2288 0.2408 0.2431 20.0 0.4439 0.4943 0.4939
5.5 0.2811 0.2931 0.2912 22.0 0.5075 0.5558 0.5558
6.0 0.3386 0.3501 0.3447 24.0 0.5709 0.6162 0.6143
6.5 0.4000 0.4109 0.4006 26.0 0.6325 0.6710 0.6701
7.0 0.4641 0.4747 0.4584 28.0 0.6909 0.7208 0.7206
7.5 0.5291 0.5404 0.5182 30.0 0.7448 0.7655 0.7669
8.0 0.5933 0.6065 0.5792 32.0 0.7933 0.8048 0.8067
8.5 0.6551 0.6715 0.6406 34.0 0.8359 0.8390 0.8415
9.0 0.7130 0.7330 0.7037 36.0 0.8724 0.8684 0.8697
9.5 0.7659 0.7889 0.7615 38.0 0.9028 0.8933 0.8944
10.0 0.8129 0.8371 0.8142 40.0 0.9275 0.9142 0.9160
10.5 0.8535 0.8765 0.8606 42.0 0.9471 0.9315 0.9329
11.0 0.8878 0.9075 0.8971 44.0 0.9622 0.9457 0.9467
11.5 0.9159 0.9312 0.9252 46.0 0.9736 0.9573 0.9581
12.0 0.9383 0.9488 0.9463 48.0 0.9820 0.9666 0.9670
12.5 0.9558 0.9619 0.9610 50.0 0.9880 0.9741 0.9746
13.0 0.9691 0.9716 0.9718 52.0 0.9922 0.9800 0.9803
13.5 0.9788 0.9788 0.9793 54.0 0.9950 0.9846 0.9850
14.0 0.9859 0.9841 0.9849 56.0 0.9969 0.9883 0.9884
14.5 0.9908 0.9880 0.9886 58.0 0.9981 0.9911 0.9913
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Table 4.3. Experimental designs for the estimation of Value at Risk(VaR)
Design Q o’ a’ A

1 03 _
I (0.3 ) ) (1, 3) (1, 2) Q-1

1 07 051
’ (L) ew ew (%)

Table 4.4. Estimation of Value at Risk(VaR) via saddlepoint approximation

Design 1 Design 11
@ Sim.Exact Saddlepoint Normal Sim.Exact Saddlepoint Normal
0.050 6.7512 6.7076 6.4337 11.5361 11.4089 9.8474
0.025 7.9097 7.9123 7.0812 15.0497 14.9742 11.1784
0.010 9.5879 9.5539 7.8341 19.7663 19.8254 12.7259
0.005 10.7432 10.8243 8.3468 23.3452 23.5688 13.7796
0.001 13.9795 13.8395 9.4038 32.3841 32.4254 15.9523

B oA X7 thiawk shAFRE 719k o)Ak 4] SAFe R AofE u), PSS E VaRS & =
oA A|AIE SHFATALR FAFTE Table 4.37} Table 4.4% 7HzF VaR 48 3 AdAE 1
A7 vebdth Table 442 58 PR 2AR] AA7L Ai2Abehs vl e 295 AAE E o
Uek, 108 M) 2o dye F3F AEe gh(Sim.Exact) ol v ZAHS & 4 Qlk

5 &4

r

Kuonen (1999)-2 thi=f F-E2 7Pl A FoF & o2 A9 Exgof st SHFHZALE
3t v} 9t} E =72 Kuonen (1999)9] 235 thi s N A+
AEEE O A2 dERg7 F71E REo= oy

< HZE(preserve)d= FHE 7M. B AFAE @R v, thiE AR 5 3
H(a = 0) oJAgAe Ex= this JFE2AAMS) 548S FA3gity. =3 2 =FdA B
oF A9l A (a #£ 0)9 olaF 4l BExghro s HFAZAE B3 vl FEs 2AE IS
T AL BT S T3 Ak ESE E =RoA OE oA g4 e] BEgro gt ZA= &
& Holo| Al ZEAIY o)X} LEZE Q (quadratic portfolios)e] $HAE]E Y3+ VaR=} Expected

Shortfall(ES) 2% 52| Al4le] 222 4= 9t}
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