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Stock market risk measurement based on W-G-VaR model

ZHANG Hui' , WEI Jiaqi1 , MENG VVenyu2 , ZHU Qingfeng1
(1. School of Statistics and Mathematics, Shandong University of Finance and Economics, Jinan 250014, Shandong, China;

2. School of Finance, Shandong University of Finance and Economics, Jinan 250014, Shandong, China)

Abstract . In order to verify that capturing the uncertainty features of the probability distribution of financial time series based on different
frequency domain scales can effectively improve the measurement accuracy of VaR model, the W-G-VaR model is constructed by
combining wavelet multi-resolution analysis with nonlinear expectation theory for the first time. Standard & Poors 500 composite
stock price index( S&P 500 Index) and Shanghai ( securities) composite index are selected as samples for empirical analysis. The
results show that, compared to the G-VaR model, the W-G-VaR model constructed from the dual perspectives of the time domain
and the frequency domain has more accurate risk measurement results throughout the sample period, especially during the occurrence
of major risks, and the size of the window when capturing uncertainties does not affect the superiority of the W-G-VaR model.
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Table 2 Breakthrough rates and numbers of G-VaR and W-E-VaR models

1+1
t

X AT % S&P 500 Index IR AR
G-VaR W-G-VaR G-VaR W-G-VaR
10 184(0.038 8) 20(0.004 2) 173(0.036 5) 20(0.004 2)
50 5 114(0.024 0) 8(0.0017) 101(0.021 3) 5(0.001 1)
1 51(0.0108) 2(0.000 4) 42(0.008 9) 1(0.0002)
10 97(0.0207) 8(0.0017) 95(0.0202) 4(0.0009)
100 5 60(0.012 8) 5(0.001 1) 50(0.0107) 2(0.000 4)
1 24(0.005 1) 2(0.000 4) 19(0.004 0) 1(0.0002)
10 64(0.013 8) 5(0.001 1) 65(0.014 0) 4(0.0009)
150 5 40(0.008 6) 4(0.0009) 36(0.007 8) 1(0.0002)
1 14(0.003 0) 0(0.0000) 12(0.002 6) 1(0.0002)
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Table 3 Loss function values of G-VaR and W-G-VaR models

Py BT % S&P 500 Index LIRZE AR B

G-VaR W-G-VaR G-VaR W-G-VaR

10 501.839 2 51.071 6 682.901 9 51.2717

50 5 326.865 5 18.166 4 423.741 1 14.850 9
1 154.162 1 2.093 3 184.340 2 1.607 5

10 339.173 5 31.731 8 370.947 6 20.146 3

100 5 228.451 3 12.3723 2213133 7.538 1
1 109.747 2 2.0279 97.170 7 1.330 8

10 267.364 7 23.5175 282.289 4 13.284 1

150 5 180.956 8 8.959 1 167.499 2 4.974 3
1 85.3777 0.000 0 70.182 4 1.047 3
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Table 4 DM test results of G-VaR model and W-G-VaR model

K BAEKE % S&P 500 Index LIRZEAHRER
10 3.3979(0.000 7) 5.061 5(0.0000)
50 5 2.6537(0.0080) 3.9131(0.000 1)
1 1.9335(0.053 2) 2.634 9(0.008 4)
10 2.661 9(0.007 8) 3.4592(0.0005)
100 5 2.179 7(0.029 3) 2.614 3(0.009 0)
1 1.6859(0.0919) 1.8117(0.070 1)
10 2.264 6(0.023 6) 3.0837(0.002 1)
150 5 1.855 8(0.063 5) 2.4334(0.0150)

1

1.4243(0.154 4)

1.781 1(0.075 0)
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