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Fig. I Shangzheng index: Original price P, , log=return y,, autocorrelations of y,, autocorrelations of y?>

B2 4RS00 SEHAREMIEFS P, JHBUKERY, v, MEEZEM); HEHEXE

Fig. 2 S&P500 index: Original price P, , log=return y, , autocorrelations of y, , autocorrelations of y?
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Table 2 Estimation results of parameters
i34 % | FiEE 500 5%
24 R
DM-HGARCH HY-GARCH DM-HGARCH HY-GARCH
0.1270 0.001 5 0.135 1*** 0.029 6**
” (0.603 8) (0.025 1) (0.018 6) (0.015 1)
0.346 3*** 0.570 1*** 0.366 5*** 0.679 2***
pi (0.092 0) (0.130 4) (0.050 6) (0.1019)
5 B 0.219 8*** B 0.093 6**
(0.080 6) (0.040 1)
4.957 3% 1.088 0*** 1.412 8% 1.030 5***
“ (0.4549) (0.030 4) (0.055 0) (0.0139)
d 0.377 97** 0.409 67** 0.396 17 0.597 9***
(0.119 4) (0.080 3) (0.057 2) (0.100 8)
0.227 1*** 0.000 1
" (0.043 6) (0.003 1)
0.282 §*** 0.720 9 ***
P2 (0.055 2) (0.102 7)
5, _ _
0.609 2 *** 0.416 2***
“ (0.038 5) (0.009 7)
4 0.356 9 *** 0.720 9 ***
(0.062 2) (0.113 7)
A ~1.894 3 %% 0.516 6***
(0.167 7) (0.111 3)
A -0.1152" —0.595 2%**
(0.063 5) (0.039 7)
LLF -8020.8 -8034.2 -6226.1 —6343.4
BIC 16 124.9 16 110.2 12 536.0 12 728.7
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Table 3 Comparison of forecasting performance based on the 1-day-ahead and 5-days-ahead predictive interval coverage rate

(under 95% confidence level)

TCHAR RO 5 F YN IES L .
i - N BEASSNEE S HER( % )
HEL BN Giit g Giit&
Tk i TR iz Tk iz
) 3.850 8 3.850 8 4.911 0 4.9110
1 96.8 96.8
(0.049 7) (0.049 7) (0.085 8) (0.085 8)
EFE %k
) 36.520 6 31.829 5 36.536 8 31.866 1
5 GG 99.6 99.4
(0.000 0) (0.000 0) (0.000 0) (0.000 0)
) 5.368 2 1.438 6 5.395 5 2.0327
1 2 )i 92.6 93.8
(0.020 5) (0.230 4) (0.067 4) (0.361 9)
SP500
) 0.4317 0.1333 0.706 1 0.859 7
5 GG 94.35 95.36
(0.511 1) (0.715 1) (0.702 5) (0.650 6)
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Abstract: In the framework of GARCH models, Li et al. (2015) proposed a new hyperbolic GARCH model
( denoted by HGARCH) , which can parameterize both long memory decay and dramatic amplitude of volatili—
ties as the HY-GARCH model ( Davidson, 2004) . What’ s more, the non-negative restrictions on the parame—
ters in the HGARCH model are more tractable than those counterparts in HY-GARCH models. However, it is
well known that when the time series covers a long time span, a constant structure is usually inadequate to
capture possible structure changes. To address this issue, this paper constructs a new dynamic mixture hyper—
bolic GARCH ( denoted by DM-HGARCH) model. The DM-HGARCH model accommodates covariance sta—
tionarity, long memory and structural changes in volatilities simultaneously. Conditions for the existence of
weak stationary solutions are investigated and the EM algorithm is employed for parameter estimation. Monte—
Carlo simulations are conducted to evaluate the finite-sample performance. Finally, the new model is applied
to the daily log returns of Shanghai stock exchange( SSE) index in China and S&P 500 index in USA respective—
ly. The empirical study illustrates that in the given sample period, the DM-HGARCH performs better on the
latter index than the former one in terms of both in-sample fitting and out-of-sample forecasting.

Key words: dynamic mixture; long memory volatility; HGARCH model; EM algorithm



