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This paper investi?ates the time-varying dependence and tail dependence
between stock and the prices of oil and gold across different time scales with East Asian stock
markets. We also assess the risk and downside risk hedging benefits of oil and gold to East Asian
stock markets.

Our results provide strong evidence of time-varying dependence and tail dependence between oil
(gold) and stock markets at different time scales.Specifically, the oil (gold)-stock dependence and
tail dependence increase as the time-scale increases.

Based on the analysis of the risk reduction of Portfolio Variance and Expected Shortfall, we
investigate the risk and tail risk hedging performance of oil and gold to stock portfolios. We find
strong evidence that the hedging effectiveness vary over time and differ in terms of investment
horizons. Specifically, all PV and ES risk reduction values are bigger than zero, suggesting that
both oil and gold are useful in diversifying the East Asian stock portfolio.
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9
Oil and Japan
Raw D1 D2 D3 D4 D5 D6
Normal
p 0.069 0.008 0.111 0.142 0.085 0.176 0.234
(0.015) (0.020) (0.019) (0.019) (0.025)  (0.030) (0.019)
log L 9.807 0.129 25.350 41.659 14.810 64.622 116.356
GOF 0.640 0.920 0.890 0.130 0.350 0.540 0.100
Clayton
K 0.067 0.015 0.185 0.252 0.243 1.118 2413
(0.017) (0.021) (0.027) (0.028) (0.033) (0.044) (0.056)
s 0.000 0.000 0.023 0.064 0.057 0.538 0.750
log L 8.871 0.195 26.195 42.014 25.222 266.924 818.850
GOF 0.480 0.210 0.040 0.000 0.010 0.000 0.000
Rotated Gumbel
K 1.034 1.018 1.099 1.139 1.132 1.673 2473
(0.009) (0.012) (0.013) (0.014) (0.016) (0.027) (0.035)
v 0.045 0.025 0.121 0.162 0.155 0.487 0.677
log L 8.446 1.338 31.604 54.808 37.146 325.876 973.632
GOF 0.250 0.150 0.050 0.000 0.050 0.000 0.000
Student’s t
p 0.069 0.006 0.122 0.157 0.112 0.381 0.614
(0.016) (0.019) (0.019) (0.018) (0.020) (0.029) (0.052)
n~t 0.000 0.166 0.206 0.363 0.488 0.667 0.909
(0.000) (0.035) (0.036) (0.032) (0.032) (0.047) (0.149)
T 0.005 0.034 0.077 0.178 0.215 0.381 0.549
log L 9.806 8.438 37.583 86.714 101.237 522.136 1.107E03
GOF 0.680 0.350 0.790 0.870 0.760 0.100 0.150
SIC
v 0.000 0.000 0.049 0.113 0.080 0.507 0.718
(0.000) (0.000) (0.029) (0.030) (0.037) (0.016) (0.008)
s 0.002 0.000 0.026 0.041 0.080 0.477 0.703
(0.003) (0.000) (0.026) (0.028) (0.037) (0.018) (0.010)




log £ 9.817 0.196 34.121 61.196 37.787 433.488 1.163E03
GOF 0.970 0.920 0.960 1.000 1.000 1.000 1.000

Japan: Upper tail dependences
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Japan: Expected Shortfall Reduction
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forecasting using supervised GANSs with continuous wavelet transform features. International
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