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of Stock Index Futures and Its MCS Test
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Abstract; Stock index futures plays an important role in the process of price discovery and risk preven-
tion of capital market. The prediction of its return volatility is significantly important to achieve the risk a-
version function of stock index futures. A semiparametric forecasting model based on the linear nonnega-
tive autoregressive model is proposed to forecast the realized volatility of stock index futures, and the as-
ymptotic properties of estimation method for this model are analyzed. In addition, taking 5 min high-fre-
quency trading data of CSI300 index futures as example, the out-of-sample daily volatility predictions cal-
culated by using rolling predicting method, and a bootstrap MCS test is used to evaluate the predicting ac-
curacy for the proposed model and other 7 models. The empirical results show that, under various robust
loss functions, the proposed model is the best model for volatility predictions of stock index futures among
the 8 models.
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Table 1  Simulation results 1

T =200 T =400 T =800 T=1200
BfH b2 Sofiss bRt H{H b 22 [z bR 2
Ay -0.516 8 0.234 1 -0.464 6 0.170 2 -0.4150 0.153 1 -0.420 1 0.143 2
pr 0.626 2 0.099 3 0.6539 0.076 0 0.678 3 0.063 4 0.680 8 0.057 5

2 SR 2
Table 2 Simulation results 2

T =200 T =400 T =800 T=1200
ofiss PR bofiss brifE2E oflcs b z2 ofiss b2
Ay -0.3813 0.148 8 -0.3205 0.0950 -0.2699 0.074 3 -0.2812 0.067 8
pr 0.460 5 0.115 1 0.514 1 0.092 1 0.5527 0.078 8 0.542 2 0.072 9
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Table 3 Summary statistics for daily logarithmic returns and realized volatilities
ERSEiCie ES P2l E S B B A A K71

R, R RV, InRV, RV, W%
Mean 0.772%10°° 0.188 %10 ~* 0.188 #10~* -8.937 6. 059
Standard deviation 0.018 0.629 %10’ 0.186 % 10~° 0. 840 1.018
Skewness -0.124 3.790 " 2.603 """ 0.374 0.246

Excess Kurtosis 1.548 """ 17.027 " 7.951""" -0. 151 -0.117
J-B 14.957 """ 2113.100 " 549. 400 """ 2.271 1. 550

Q(5) 11. 455 30. 603 *** 25.900 """ 81.747"*" 84. 056"

Q(10) 16.214 36.395""" 36.979 " 103. 567 """ 103.761 "

Q(20) 24.247 37.352"" 47.744 7 109. 099 *** 108. 507 ***

ADF -5.834" -5.200""" —-3.466""" -4.724""" -5.904 """

P-P -5.970""" -5.667 """ -5.045""" -4.903 """ -5.671"""
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Fig. 4 Forecasting results for semiparametric model

during forecasting sample
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Table 4  MCS test results of realized volatility models

m, m, m, m, ms m, m mg
b1 Ty 0.041 0.041 0. 047 0.051 0.051 0.051 0. 060 1. 000
T, 0. 044 0. 059 0. 059 0. 061 0. 061 0. 077 0. 077 1. 000

m, m, m, m, ms mg m, mg
A Ty 0. 000 0. 000 0. 001 0.002 0.010 0.010 0. 029 1. 000
Ty, 0. 001 0.002 0. 004 0. 004 0. 009 0.010 0. 029 1. 000

m, m, m, m, ms mg mg m,
o Ty 0.070 0. 633 0. 633 0.679 0.679 0.679 0.679 1. 000
T, 0. 067 0. 546 0. 566 0. 566 0. 580 0. 580 0. 580 1. 000

m, m, m, ms m, m, mg mg
e o T, 0. 060 0. 060 0. 063 0. 063 0. 065 0. 065 0. 480 1. 000
T, 0. 025 0. 025 0. 025 0. 028 0. 028 0. 028 0. 480 1. 000

m, m, m, ms ms mg m, my
bo3 Ty 0.002 0.002 0. 054 0. 054 0. 057 0. 057 0. 060 1. 000
Ty, 0. 001 0. 002 0.032 0.032 0.032 0.042 0.042 1. 000

m, m, m, m, ms m mg m,
e -3 Ty 0. 000 0. 000 0. 004 0. 004 0. 020 0. 062 0. 884 1. 000
Ty, 0. 000 0. 000 0. 004 0. 004 0. 020 0. 062 0.765 1. 000
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