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Abstract; In order to capture time-varying features of volatility of asset price, multi-resolution analysis
(MRA) was used to decompose financial returns into orthogonal components in different time domains.
For each component, a certain ARMA-GARCH model was built. Extreme value theory (EVT) was then
introduced so as to model the fat-tail of financial returns, and an MRA-EVT model was constructed.
Finally, the proposed model was applied to predict VaR of CSI 300 index, and compared with traditional
models, such as ARMA-GARCH model, unconditional EVT model and MRA model. Empirical results
show that the MRA-EVT model significantly improves the accuracy of VaR estimation.
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Tab. 1 Statistical description and test in the sample period
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Tab.3 Statistical description and test of standardizedresiduals series
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Tab. 4 CSI 300 index’s daily VaR

SN b2 i B2 L33 IBGEITHR
VaR(0. 0D) —0.025 3 0.015 2 —2.547 6 12.429 6 54 353.2
MRA-EVT

VaR(0. 05) —0.016 7 0.010 8 —2.547 6 12.429 6 54 353.2

VaR (0. 0D) —0.024 605 0.014 5 —2.532 8 12.537 6 56 754. 4

ARMA-GARCH

VaR(0. 05) —0.014 75 0.009 6 —2.532 8 12.537 6 56 754. 4

EVT VaR (0. 0D) —0.014 7 0.016 5 —2.478 6 12.187 3 53 597. 6
VaR(0. 05) —0.010 8 0.011 3 —2.478 6 12.187 3 53 597. 6

MRA VaR (0. 0D) —0.022 3 0.018 3 —2.5253 11.4457 59 872.0
VaR(0. 05) —0.0137 0.015 4 —2.5253 11. 4457 59 872.0
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Tab.5 Model’s backtesting results

MSE Kupiec
(0.01) 0.0013 0.869 3

R
0.6843 0.0008

P-value

MRA-EVT
(0.05) 0.0006 0.5798 0.5952 0.0435
(0.01) 0.0087 0.8332 0.516 0.006 3
ARMA-GARCH
(0.05) 0.0035 0.4791 0.4763 0.046 0
EVT (0.01) 0.0047 1.0824 0.5756 0.0142
(0.05) 0.0021 0.6121 0.4568 0.049 5
(0.01) 0.0051 0.0025 0.5353 0.007 3
MRA

(0.05) 0.0027 0.4663 0.957 2 0.006 9
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