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A portmanteau test for quasi maximum exponential likehood

estimation of GARCH model based on high frequency data
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(1. School of Economics and Statistics, Guanghou University, Guangzhou 510006, China;
2. School of Economics, Guang Dong Peizheng College, Guangzhou 510830, China)

Abstract: Previous studies have shown that the quasi maximum exponential likelihood estimation
based on high frequency data can improve the estimation accuracy of GARCH model, but few studies
have derived the corresponding test statistic for this estimator. In this paper, a portmanteau Q test sta-
tistic is proposed based on the asymptotic property of quasi maximum exponential likelihood estimation
of GARCH model based on high-frequency data. The theoretical correctness of the test statistic is vali-
dated through simulation in this paper, and specific applications are provided by using the data of the
CSI 300, CSI500, and SSE 50 indices. The results show that when the model is adequate, the distri-
bution of the test statistic proposed in this paper more closely follows the theoretically derived distribu-
tion, which is better than the results of the test statistic based on low-frequency data. Moreover, the

statistic is able to capture high-frequency residual autocorrelation due to the inclusion of high-frequen-
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cy information. While for low-frequency residual autocorrelation, the statistic can also identify model

non-sufficiency when the correlation is stronger, which is useful for order identification in GARCH

model. Empirical research also indicates that the test statistic can identify the effective utilization of

high-frequency information by the models based on high-frequency data, demonstrating a certain de-

gree of practicality.
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Table 2 Power of each volatility proxy model based on linear

autocorrelation of high-frequency residuals

SROAAN B n=1000 n=1500 n=2 000
&

6,=(0.01,0.08, ly,l 0.1550 0.1570 0.1480

0.8)’ RV30 1.0000 1.0000 1.0000

RVI5 1.0000 1.0000 1.0000

RV5 1.0000 1.0000 1.0000

0,=1(0.03,0.06, ly,l 0.0980 0.0840 0.1080

0.9)’ RV30 1.0000 1.0000 1.0000

RVI5 1.0000 1.0000 1.0000

RV5 1.0000 1.0000 1.0000
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Table 3 Power of each volatility proxy model based on linear

autocorrelation of low-frequency residuals

B et n=1000 n=1500 n=2000
R

6,=(0.01, Iyl 0.150 0.1290 0.1310

0.08,0.8)" RV5 0.0600 0.0690 0.0650

6,=(0.03, Iyl 0.1000 0.1060 0.1010

0.06,0.9)’ RV5 0.0690 0.0640 0.0760
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Table 4  Power of the volatility proxy models based on GARCH(2,1)

0, = (0.01,0.08,0.8.,5,)"

0, = (0.03,0.06,0.9,8,)

E 2
B> 0.1 0.2 0.3 0.4 0.5 0.1 0.2 0.3 0.4 0.5
n =1 000 ly, | 0.105 0.052 0.514 0.982 1.000 0.052 0.583 0.989 1.000 1.000
RV30 0.055 0.047 0.248 0.789 0.985 0.047 0.294 0.824 0.990 0.998
RVI15 0.057 0.050 0.258 0.799 0.984 0.050 0.299 0.827 0.992 0.998
RV5 0.059 0.049 0.259 0.801 0.985 0.051 0.301 0.826 0.993 0.998
n=1500 ly, | 0.125 0.053 0.723 1.000 1.000 0.043 0.801 1.000 1.000 1.000
RV30 0.045 0.043 0.427 0.950 1.000 0.042 0.501 0.980 1. 000 1.000
RVI1S 0.043 0.047 0.433 0.950 1.000 0.041 0.511 0.981 1.000 1.000
RV5 0.041 0.048 0.431 0.952 1.000 0.041 0.509 0.978 1. 000 1.000
n =2 000 ly, | 0.108 0.070 0.879 1.000 1.000 0.054 0.912 1.000 1.000 1.000
RV30 0.053 0.065 0.611 0.997 1.000 0.050 0.645 0.997 1.000 1.000
RV15 0.050 0.068 0.625 0.997 1.000 0.051 0.654 0.997 1.000 1.000
RV5 0.052 0.065 0.626 0.997 1.000 0.052 0.657 0.997 1.000 1.000
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Table 5 Estimations of each volatility proxy model of various

indices
8 PRk ) a 8
CSI 300 Ly, | 0.0671 0.0543 0.8821
RV30 0.0914 0.1249 0.7650
RV15 0.1043 0.1246 0.7586
RVS 0.0699 0.1265 0.7742
CSI 500 Ly, | 0.0819 0.0963 0.8188
RV30 0.1213 0.1896 0.6757
RV15 0.1111 0.1753  0.700 2
RVS 0.0589 0.1715 0.7389
SSE 50 Ly, | 0.0213 0.0335 0.9235
RV30 0.0146 0.0807 0.8529
RVIS5 0.0187 0.0796 0.8510
RVS5 0.0135 0.0792 0.856 4
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Fig.4 Estimation curves of intraday and daily volatility proxy models for various indices
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Table 6  Test statistics results for each index and volatility proxy

BX 07(1y,1) Q.(RV30) Q,(RVIS) Q.(RVS)

CSI300 3.3189 2.8999 2.7034 2.5731
CSI500 10.7128 5.7006 4.8556  6.0526
SSE 50 1.086 0 1.0435 0.8771 0.766 1
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Fig.5 Residual autocorrelation plots for each index based on intraday and daily volatility
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