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Table 1 Descriptive statistics of return and volatility series
Panel A:
-0.006 0.011 0.020 0.069 -0.070
1.243 0.240 0.221 0. 866 2.343
-0.729 0.222 0.017 0.099 -0.085
8. 184 4.898 4.828 9.374 6.667
J-B 664. 685 *** 87.067 *** 76.597 *** 931.834 *** 308. 858 ***
ADF —24.410*** —23.106 *** —-20.612*** —24.260 *** —21.278***
Q(5) 10.490" 1.927 16.292 *** 9.098 9.423"
Q(10) 16.214" 9.224 17.786" 21.476** 11.138
Q(20) 20.910 20. 442 31.131" 41.845*** 24.056
Panel B:
1.680 0.057 0.050 0.770 5.506
1.337 0.012 0.030 0.833 6.194
3.927 0.937 1.345 2.692 3.854
26.177 2.912 4.323 12.461 21.855
J-B 13 723.470*** 80. 709 *** 205.950 *** 2 715.425 %% 9 508.570 ***
ADF —-6.677 % -2.381* —5.169 *** —2.777 % —3.923 %%
Q(5) 1 169. 132 *** 2 395,771 *** 1 650.250 *** 2 332.448 % 1 778. 842 ***
Q( 10) 1412. 128 *** 4 309.903 *** 2 405.801 *** 4 030.753 2 451.764 %
Q(20) 1 460.905 *** 7 250. 670 *** 3 089.104 *** 5 952.457 *** 3 029.571 ***
JB Jarque-Bera s ADF Augmented Dickey-Fuller ;Q(n) n Ljung-
Box Q R e 1% 5% 10%
d
H 1 ~5 5 ~22 22 “ 7
2018
2 3 26 —2020 7 1
2.1 BenSai o
. enSaida
N AR(1) -=GJR(1 1)

Al 1
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; Jarque-Bera
; ADF . N
LjungBox Q ;
2
2
34.2% (19.5%) ;
2
Table 2 Static return and volatility spillover index in time-domain
FROM
Panel A:
77.7 8.5( -0.1) | 2.3( -1.9) 5.6(0.0) 5.9( -0.2) 4.5
9.1(0.1) 82.0 1.3( =0.4) 4.8(0.0) 2.8(0.1) 3.6
11.7(1.9) 3.1(0.4) 76.5 6.1(0.6) 2.5(0.1) 4.7
5.5(-0.0) | 4.8( -0.0) | 3.3( -0.6) 82.1 4.3( -0.2) 3.6
6.7(0.2) 2.4( -0.1) | 1.8( -0.1) 5.1(0.2) 84.0 3.2
TO 6.6 3.8 1.7 4.3 3.1
NET 2.1 0.2 -2.9 0.7 -0.1 Total
NP 3 1 0 4 2 19.5
Panel B:
70.4 9.9(0.3) | 3.8( -0.1) | 7.2(0.8) 8.7(0.9) 5.9
8.3( ~0.3) 62.4 4.5( -2.6) | 15.8(2.2) 9.0(0.9) 7.5
4.3(0.1) 17.3(2.6) 57.6 10.3(1.0) 10.5(1.5) 8.5
3.0( -0.8) | 4.5( -2.2) | 5.4( -1.0) 70.3 16.7( -0.6) 5.9
4.4( -0.9) | 4.7( -0.9) | 3.1( -1.5) | 19.7(0.6) 68.1 6.4
TO 4.0 7.3 3.4 10.6 9.0
NET -1.9 -0.2 -5.1 4.6 2.6 Total
NP 1 2 0 4 3 34.2
TO NET Total ;
. NP
0
3
Table 3 Static return spillover index in frequency-domain
FROM
101 -5
64.2 6.5(-0.3) | 1.9( -1.3) | 4.5(0.0) | 4.7( -0.1) 3.5
7.8(0.3) 66.2 1.0( =0.2) | 3.6( —0.0) 2.0(0.1) 2.9
8.3(1.3) 2.2(0.2) 57.1 3.9(0.2) 1.7(0.1) 3.2
4.3( =0.0) 3.7(0.0) 2.8( -0.2) 65.9 3.3( -0.2) 2.8
5.1(0.1) 1.7( -0.1) | 1.3( -0.1) 4.5(0.2) 65.9 2.5
TO 5.1 2.8 1.4 3.3 2.3
NET 1.6 -0.1 -1.8 0.5 -0.2 Total
NP 3 2 0 3 2 15.0
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3
Table 3 Continues
FROM
2:5 =22
10.1 1.6(0.1) 0.3( -0.4) | 0.9( -0.0) | 0.9( -0.1) 0.7
1.0( -0.1) 11.8 0.2( -0.1) 0.9(0.0) 0.6(0.0) 0.5
2.5(0.4) 0.7(0.1) 14.4 1.5(0.2) 0.6(0.0) 1.1
1.0(0.0) 0.9( -0.0) 0.4( -0.2) 11.8 0.8(0.1) 0.6
1.2(0.1) 0.5( =0.0) | 0.4( -0.0) | 0.5( -0.1) 13.1 0.5
TO 1.1 0.7 0.3 0.8 0.6
NET 0.4 0.2 -0.8 0.2 0.1 Total
NP 3 2 0 2 3 3.5
3:22
3.6 0.6(0.0) 0.1( -0.2) | 0.3( -0.0) | 0.3( -0.0) 0.3
0.4( -0.0) 4.3 0.1( -0.0) 0.3(0.0) 0.2(0.0) 0.2
0.9(0.2) 0.3(0.0) 5.3 0.6(0.1) 0.2( -0.0) 0.4
0.4(0.0) 0.3( -0.0) 0.1( -0.1) 4.2 0.3(0.0) 0.2
0.4(0.0) 0.2( -0.0) 0.1(0.0) 0.2( -0.0) 4.8 0.2
TO 0.4 0.3 0.1 0.3 0.2
NET 0.2 0.1 -0.3 0.1 0.0 Total
NP 3 2 0 2 3 1.3
TO NET Total ;
. NP
0
4
Table 4 Static volatility spillover index in frequency-domain
FROM
1 -5
12.1 0.6(0.1) .2( =0.0) 0.5(0.1) 0.6(0.1) 0.4
0.1( -0.1) 3.1 2( - 0.2(0.0) 0.1( -0.0) 0.1
0.2(0.0) 0.4(0.0) 7.1 0.5(0.1) 0.2(0.0) 0.3
0.1( =0.1) | 0.1( =0.0) | 0.1( -0.1) 1.6 0.1( -0.0) 0.1
0.4( -0.1) 0.2(0.0) 0.1( -0.0) 0.2(0.0) 6.0 0.2
T0 0.2 0.3 0.1 0.3 0.2
NET -0.2 0.1 -0.1 0.2 0.0 TCl
NP 1 3 0 4 2 1.0
2:5 -22
21.9 1.2(0.2) 0.4( -0.1) 1.2(0.2) 1.1(0.1) 0.8
0.4( -0.2) 7.1 0.6( -0.1) 0.7(0.1) 0.2( -0.1) 0.4
0.8(0.1) 1.1(0.1) 17.3 1.6(0.3) 0.7(0.1) 0.8
0.3( -0.2) 0.1( -0.1) 0.2( -0.3) 4.7 0.5( -0.0) 0.2
1.0( =0.1) 0.6(0.1) 0.2( -0.1) 0.7(0.0) 14.3 0.5
TO 0.5 0.6 0.3 0.8 0.5
NET -0.3 0.2 -0.5 0.6 0.0 TCI
NP 1 3 0 4 2 2.7
2: 22
35.3 8.8(0.1) 3.5( - 6.0(0.6) 7.0(0.8) 5.1
8.5( -0.1) 50.1 3.7( -2 16.4(2.1) 8.8(1.0) 7.5
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4
Table 4 Continues
FROM
2. 22
3.6(0.0) 15.0(2.4) 34.2 8.7(0.6) 8.6(1.3) 7.2
2.6( =0.6) | 4.5( -2.1) | 5.7( -0.6) 66.9 12.4( —0.6) 5.0
2.7( —0.8) | 4.0( —=1.0) | 3.1( -1.3) | 17.8(0.6) 48.1 5.5
TO 3.5 6.5 3.2 9.8 7.4
NET -1.6 -1.0 -4.0 4.7 1.8 TCI
NP 1 2 0 4 3 30.3
TO NET Total
; NP 0
3 4
. Barunik
Kiehlik * ( )
55
56
1 2

Fig. 1 Total return spillover index in time-domain

Fig. 2 Total volatility spillover index in time-domain

(2019/12/27—2020/01/
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Fig. 3 Total return spillover index in frequency-domain
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Fig. 4 Total volatility spillover index in frequency-domain
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Fig. 5 Net directional return spillover index in time-domain
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Fig. 6 Net directional return spillover index in frequency-domain
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Fig. 7 Net directional volatility spillover index in time-domain
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Fig. 8 Net directional volatility spillover index in frequency-domain
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Fig. 9 Dynamic net pairwise return spillover index
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Fig. 10 Dynamic net pairwise volatility spillover index
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5

Table 5 Optimal portfolio

o) @

1 2019/12/27 ~2020/1/19
- 0.272 0.903 0.966 0.267 —-1.545 0.110
- -0.436 0.936 0.961 0.124 -0.660 0.018
- 0.256 0.502 0.623 0.365 -0.265 0.062
- 0.221 0.191 0.141 0.193 0.085 0.023

:2020/01/20 -2020/02/20
- 0.272 0.926 0.980 0.142 -2.674 0.172
- 0.279 0.961 0.974 -0.010 -0.558 0.007
- 0.002 0.687 0.767 -0.003 -0.315 0.037
- -0.109 0.684 0.110 0.013 0.345 0.217

1 2020/02/21 -2020/03/17
- -0.071 0.924 0.977 -0.261 -2.040 0.135
- -0.053 0.974 0.982 -0.261 —-0.448 0.004
- -0.360 0.617 0.674 -0.250 -0.162 0.018
- -0.375 0.106 0.036 0.094 0.245 0.198

1 2020/03/18 —2020/04 /28
- 0.309 0.909 0.967 0.075 -1.602 0.113
- 0.104 0.951 0.961 0.038 -0.272 0.003
- 0.192 0.392 0.405 0.029 -0.019 0.002
- 0.035 0.006 0.001 0.060 0.130 0.143

1 2020/04/29 -2020/07 /01
- -0.144 0.851 0.937 0.130 -1.122 0.122
- 0.066 0.946 0.962 0.244 —-0.445 0.008
- 0.280 0.489 0.560 0.269 -0.148 0.022
- 0.242 0.019 0.006 0.182 0.076 0.070

9 10 (
“ ")
( 5
@
0
Korner ~ Ng 7 ¥
ADCC-GJR 5
1)
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Spillover effects of risk and hedging assets in China under public health e—
vents: A perspective based on return and risk analysis

WEI Yu' LI Xia+fei> LIANG Chao’

1. School of Finance Yunnan University of Finance and Economics Kunming 650221 China,

2. School of Economics and Management Southwest Jiaotong University Chengdu 610031 China

Abstract: The major public health event that began at the end of 2019 has brought unprecedented shocks to
China’ s real economy and various asset markets and has triggered extensive discussions on the spillover
effects among various assets in China. This paper using time—varying parametric vector autoregressive ( TVP-
VAR) model based dynamic spillover index framework and its frequency-domain extensions explores the time—
domain and frequency-domain characteristics of return and volatility spillovers among a risky asset market
( China’ s stock market) and four potential hedging assets ( government bond foreign exchange gold and
crude oil) under the impact of major public health event. The empirical results show that firstly both the to—
tal return and volatility spillover index of the asset system in China as well as their three frequency-domain
components show an unprecedented increase under the impact of major public health event; Secondly the
short-term component of asset return spillovers is the largest while the volatility spillovers are dominated by
the long-term component; Thirdly the main sources of return and volatility spillovers will change due to chan—
ges in domestic and international development trends of the major public health event and the roles played by
some assets will change significantly during the event. To be specific in terms of return spillover bond and
crude oil are sources of net return spillover in addition to stock during the medium and late stages of the event
respectively. In addition although gold is a net receiver of short-term return spillover it is a net transmitter of
medium-and long-term return spillover. In terms of volatility spillover stock and bond are additional sources
of volatility spillover in addition to crude oil during the severe and palliative periods of the event. At this time
although stock and crude oil are the sources of long-term volatility spillover they are the net receiver of short—
and medium-term volatility spillover. As the event becomes manageable crude oil is still the net transmitter of
volatility spillover while bond becomes the net transmitter of short-and medium-term volatility spillover and
the net receiver of long-term volatility spillover. Finally Government bond foreign currency and gold are bet—
ter safe-havens in severe period of major public health event while holding a short position in crude oil can al-
so0 help to hedge against stock market risk.

Key words: major public health event; stock market; hedging assets; return spillover; volatility spillover



