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Figure 1 Daily Closes and Logarithmic Returns of CSI 300 Index Futures
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Table 1 Descriptive Statistics Results for Returns of CSI 300 Index Futures
E PRifEZE 1 BE i JB LBQ(20) ADF
2011 & -0.093 1.287 -0.024 1.017 8.681" 12.842 -15.524"
2012 & 0. 009 1.263 1.022 3.129 148.151° 22.276 -17.167"
2013 & -0.023 1.438 -0.137 3.455 112.542° 17.483 -13.796"
2014 & 0.184 1.354 0. 657 3.775 155.188" 49.425* -15.534"°
2015 & 0.057 3.131 -0.161 2.082 42,328* 40.976* -14.862°
2016 4 -0.034 1.457 -0.991 4.804 261.048° 26.802 -18.291°
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Table 2 Rolling Forecasting Series of Daily Realized Volatility for CSI 300 Index Futures
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Table 2 Rolling Forecasting Losses of Daily

Realized Volatility for CSI 300 Index Futures

FEA AR FEASMRKR
%]
MSE ~ MAE  MSE  MAE
HAR-RV 20.367 1.303  80.568 3.198
HAR-RV-CJ 18.790 1.269  77.306 3.110
HAR-RV-RS 17.801 1.258  68.551 3.088
HAR-RV-SJd 17.112  1.247  69.484 2.935
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Table 3 Rolling Forecasting Losses of Weekly

Realized Volatility for CSI 300 Index Futures

FEA AR K FEASMR R
2]
MSE ~ MAE  MSE  MAE
HAR-RV 10.360 1.050 42.224 2.797
HAR-RV-CJ 9.232 1.009 40.090 2.665
HAR-RV-RS 9.271 1.013  41.783 2.808
HAR-RV-SJd 8.316 0.990 35.243 2.484
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Table 4 Results for Parameter
Estimations of POT Model

S R S R S

tE 1.169 0.465 0.201 0.103
HE

TR -1.152 0.437 0.224 0.106

EE 1.361 0.453 0.292 0.080
£

TR -1.425 0.472 0.257 0.092
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Table 5 Backtesting Analysis Results of Daily VaR and ES for CSI 300 Index Futures
BIEKF HAR-RV HAR-RV-CJ HAR-RV-RS HAR-RV-S]d
R0 BE A 488 488 488 488
FG i H 50 50 50 50
- VaR B Hi % 70(0.003) 72(0.163) 67(0.084) 67(0.365)
o R ES M5 69(0.012) 69(0.205) 63(0.411) 66(0.453)
TR VaR HH 68(0.134) 74(0.062) 66(0.419) 64(0.507)
TR ES it 66(0.136) 67(0.246) 62(0.623) 65(0.366)
KRR AR 488 488 488 488
FEGH H A 25 25 25 25
FR VaR B3 37(0.021) 34(0.190) 30(0.255) 31(0.340)
o FR ES il 34(0. 104) 35(0.072) 29 (0.319) 28(0.416)
TR VaR # % 38(0.009) 33(0. 156) 31(0.302) 33(0.094)
TR ES @it 36(0.112) 29(0.382) 28(0.428) 27(0.613)

E:HVaRM B R LS TARBEALSHE LR pE, EESHB R AL HETARES AR FLRpHE, pAH
K oArReF#EAEH, FPHATUEAOHBAFTHLOBRA AR AR LM ERGRE, FTH.

R6 PRIVKEMERKVRAESNOMIMER
Table 6 Backtesting Analysis Results of Weekly VaR and ES for CSI 300 Index Futures

BEkF HAR-RV HAR-RV-C] HAR-RV-RS HAR-RV-SId
KRB A % 488 488 488 488
b Fioviitiik e 50 50 50 50
LB VaR i@ th ¥ 75(0.007) 69(0. 159) 65(0.097) 62(0. 475)
o LR ESBli% 69(0.149) 67(0.167) 63(0.404) 63(0.418)
TR VaR @13 74(0. 004) 70(0. 082) 64(0.221) 65(0. 164)
TR ES HBiti% 71(0.177) 65(0.230) 64(0.273) 61(0.529)
KR AR 488 488 488 488
b bioviitiik v 25 25 25 25
EJR VaR @B 39(0.069) 35(0.128) 32(0.213) 34(0.310)
el R ES B 35(0.137) 36(0.062) 34(0.007) 33(0.463)
TR VaR @3 38(0.102) 34(0.074) 32(0.238) 35(0.206)
TR ES Bl % 33(0.351) 31(0.460) 29(0.537) 31(0.511)
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Figure 3 Backtesting Analysis Results of 10% VaR for Daily Downside Risk of CSI 300 Index Futures
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Figure 4 Backtesting Analysis Results of 10% ES for Daily Downside Risk of CSI 300 Index Futures
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Methodology of Volatility Forecasting Modelling
and Tail Risk Measurement
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Abstract ; As an important hedge tool for China’'s capital market, stock index futures went through a round of abnormal bull and
bear market in 2015. Under the shadow of abnormal stock index, investigating the tail risk measurement of stock index futures is
of theoretical and practical significance to risk management and asset allocation. Traditional risk measurements usually use low-
frequency volatility to compute tail risk VaR and ES estimators. However, high frequency volatility contains more information than
low frequency volatility. So, it is a hot topic to use high frequency volatility to establish an efficient method for tail risk measure-
ment.

Based on the conditional extreme value theory and the new notions of high-frequency volatility, a tail risk measurement
method named the RV-EVT framework is constructed for stock index futures. First of all, the jump, good-bhad volatility and
signed jump theory derived from high-frequency volatility are expounded. In order to improve the accuracy of volatility estimation,
the CPR jump test, good-bad volatility and signed jump are revised using realized kernel estimator. Based on jump, good-bad
volatility and signed jump, 4 logarithmic HAR-type models are established. In the framework of extreme value theory, embedding
those HAR-type models for volatility prediction, the two step of RV-EVT tail risk measurement method is constructed. The RV-
EVT tail risk measurement of stock index futures is evaluated based on the out-of-sample rolling prediction, and the conditional
coverage test and bootstrap method are used for VaR and ES backtesting.

The main conclusions of this paper are as follows; Under the framework of HAR-type modeling, the decomposition of good-
bad volatility is superior to that of continuous-jump variance, and the ( positive and negative) signed jump derived from good-bad
volatility exhibits prominent volatility forecasting ability. Backtesting results show that the RV-EVT tail risk measurement method
is rational and effective. Under the framework of RV-EVT risk measure, the performances of HAR-RV-RS and HAR-RV-S]d
models are the best. The result of the tail risk estimating on the daily and weekly shows that ES has a better performance than
VaR. Money management method is proposed based on tail risk measurement for quantitative trading strategy, which shows great
economic value.

The bridge of high frequency volatility and risk management is established in this paper, which provides an effective method
for the tail risk measurement of financial assets, which is of important reference to asset allocation and risk control.
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