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1

Table 1 The general descriptive statistical results with the whole sample

Valid N( listwise)

N Statistic 482 482
Minimum Statistic —-0.058 051
Maximum Statistic 0.078 628
Mean Statistic 0.001 480
Std. Deviation Statistic 0.013 907
Statistic 0.290
Skewness
Std. Error 0.111
Statistic 3.315
Kurtosis
Std. Error 0.222
1 482
( Minimum) = -0.058 051
( Maximum) = 0.078 628. ( Mean)
0.001 480 > O 2.2.2 R & 3 5 AT
( Skewness) = 0.290 > 0 0
) 0 )
( Kurtosis) = 3.315 >0

2

Table 2 The general descriptive statistical results with a left tail

Valid N( listwise)

N Statistic 208 208
Range Statistic 0.058 045
Minimum Statistic —0.058 051
Maximum Statistic —-0.000 006

Mean Statistic —-0.010 080
Std. Deviation Statistic 0.008 939
Statistic - 1.925
Skewness
Std. Error 0.169
Statistic 6.209
Kurtosis
Std. Error

0.336
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2 208 = 1,925 <0 ()
= - 0.058 051 = =6.209 >0
0. 000 006. 0
3
Table 3 The general descriptive statistical results with a right tail
Valid N( listwise)
N Statistic 270 270
Range Statistic 0.078 595
Minimum Statistic 0.000 033
Maximum Statistic 0.078 628
Mean Statistic 0.010 408
Std. Deviation Statistic 0.010 049
Statistic 2.325
Skewness
Std. Error 0.148
Statistic 9.432
Kurtosis
Std. Error 0.295
3 270 d
0.04 — e
= 0.000 033 =
0.078 628. 0 £ 002
3
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Table 4 Hill estimation method to estimate the tail index and margin levels results
1% « ) ( )
482 208 270
m, 40 24 28
my 259 121 154
T 0.285 534 0.201 914 0.234 449
T, 0. 734 947 0.709 591 0. 794 693
A 0.210 189 0. 248 053 0.231 585
m 12 8 9
T 0. 255 954 0.013 775 0. 346 155
3.571 7% 2.713 9% 3.231 7%
v 3.366 9 4.0307
4 N vV : 0.05
m 12.8.9;
0. 255 954.0.013 775.0. 346 155
0; 3.571 7% 2.713 9% - 14 300
3.2317%. 1% Hill

3.571 7%. 1%
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Table 5 Hill estimation method to back test results (P = 0.01)
1% ) « )
7 8 8
2% 3% 3%
98% 97% 97%
6 Hill
Table 6 Hill estimation method defaults back-test was used to compare
« ) « )
p 2% 3% 4% 2% 3% 4% 2% 3% 4%
1-P 98% 97% 96% 98% 97% 96% 98% 97% 96%
98% 98% 0 97% 97% 0 97% 97% 0
3.571 7% 3.571 7% 0 2.713 9% 2.713 9% 0 3.2317% 3.2317% 0
6 1) P 4% . 99%
0 4.794 9% . 2005—2006 300
P 4% . 482 14
Hill A=0.6 B =0.9 Hill
.2) P 2% 3% Hill 3%
N 97 %
3.5711 7%.
P 2% 14
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2%. P 3% 1) :2)
97% 300
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1073 25
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Table 7 VaR— estimated method to estimate the tail index and margin levels
1% (G C )
1279 545 734
m 640 273 367
T 0. 088 28 0. 069 297 0. 100 295
€L 11 14 10
Bo
0.021 242 0.016 357 0.013 110
0. 000 948 0.016 977 0.014 257
I 2.718 1 2.624 5 2.763 8
0. 053 342 0.022 868 0. 046 654
7 N Hill VaR=x
m 640.273.367, T 0 Frechet
0. 088 28.0. 069 297.0. 100 295;
11.14.10. 1% t
t 2.718 1.
2.624 5.2.763 8.
5.334% 2.287% 4.2
4.665% . 1% Hill VaR=x
VaRx 5.334%.
8 VaR=x (P =0.01)
Table 8 VaR—= method back test results (P = 0.01)
1% « ) (
1279 545 734
32 144 20
2.50% 26.42% 2.72%
97.50% 73.58% 97.28%
99 % P 2% 3% 4%

0.01

(1 -P)
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9 VaR=x
Table 9 VaR—x method defaults back test comparison
P 1-P
2% 98% 95.23% 4.583%
3% 97 % 94.45% 4.337%
4% 96% 90.62% 3.557%
2% 98% 64.95% 1.739%
3% 97 % 61.90% 1.559%
4% 96% 42.20% 0.976%
2% 98 % 95.91% 4.191%
3% 97 % 95.37% 4.038%
4% 96 % 93.46% 3.550%
9 ) P 2% 3% 4%
. 2.5% P 4% 5.5%.
VaR=x VaR= 3%
(10) T 0.5 ' 2)
12) P
2% 3% 4% VaR=
VaR=
:3) VaR=
3) .
P 2% 3% 4%
64.95% 61.90% 42.20%
;4)
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8 9 1) P 1%
20, 39 49 Hill VaRx
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Table 10 Hill estimation method VaR—= estimation method results contrast
Hill
(482) 3.571 7% 22 98% p =3%
VaR=x
(1279) 5.3349% 32 97.50% p<3%
Hill
(208) 2.713 9% 9 97 % p =3%
VaR=x
(545) 2.287% 144 73.58%
Hill
(270) 3.231 7% 10 97% p = 3%
VaR=x
(734) 4.665% 20 97.28% p <3%
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Margin level setting of stock index futures based on hill estimation and VaR-
X estimation

PANG Su-in' > WU Man—gi' *

1. School of Public Administration/School of Emergency Management/Institute of Finance Engineering Jinan
University Guangzhou 510632  China;

2. Guangdong Emergency Technology Research Center of Risk Evaluation and Prewarning on Public Network
Security Guangzhou 510632 China

Abstract: The article mainly researches the setting of the margin levels of Shanghai and Shenzhen 300 stock
index futures and the determination of the default rate. Firstly it applies the methods of both Hill estimation
and VaR—=x estimation to solve the estimated values of the tailing exponential of the full samples the left-tail
and the right—ail and finds the margin levels are 3.571 7% and 5.334% respectively. Secondly it makes a
backiracking test by comparing the estimated values of the margin levels with the actual historic pricing volatil—
ity and discovers that the margin levels derived from neither Hill estimation nor VaR—= estimation can cover
99% of the asset pricing volatilities under the assumption that the default rate is 1% . Then it considers the de—
fault rate being 2% 3% and 4% respectively. The results show: (1) . when the default rate equals 3% the
margin level derived from Hill estimation can cover more than 97% of the pricing volatilities; when the default
rate is within 1% - 3% the margin level derived from VaR—=x estimation is reasonable. There is no signifi—
cant difference between the left-tail and the right—tail of the tailing exponential got by the Hill estimation.

Therefore it does not need to set different margin levels for short positions and the long positions. But accord—
ing to VaR—= estimation the margin level of lefiail is significantly lower that the margin level of right—ail so
different margin levels are needed for short positions and the long positions.

Key words: stock index futures; margin levels; Hill estimation; VaR—= estimation; default rate



