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Figure 1 Monthly Time Series of Expected Realized Variance of Shanghai Composite Index
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Table 1 Descriptive Statistics of Expected Realized Variance of Shanghai Composite Index
ERV) ERV?) ERV?) ERVy) ERV}) ERV;) ERVp) ERVp) ERV}) #EGHR

AR SR TESTTT

HyfH 1.599 5843  35.108 0.812 1.492 4550  0.787 1.452 4.391 0.024
T 0922  0.850 0.784  0.474 0.225 0.107  0.438 0.192 0.084 0.049
b2 1.816 15.603 159918 0914 4.021  21.029 00915 3.896 19.641 0.902
i & 2562 5.895 9.432  2.619 5.970 9.551  2.548 5.695 8.884 —0.602
W E 11.304 48.859 108.144 11.756 49.968 112.092 11.019 44981 94.885 5.329
AR (1) 0.748  0.660 0.551  0.747 0.652 0.519  0.735 0.653 0.574 0.121
B MM

E(RV) 1 0.913 0.762  0.993 0.901 0.752  0.993 0.909 0.766 —0.175
E(RV?) 1 0.954  0.909 0.990 0.943  0.904 0.989 0.950 -0.232
E(RV?) 1 0.762 0.947 0.990 0.752 0.938 0.989 -0.221
ERVy) 1 0.912 0.764 0973 0.878 0.730 —0.186
E(RVIZJ) 1 0.955  0.890 0.959 0.908 —0.238
E(RVI3]) 1 0.752 0.923 0.959 —0.225
E(RVp) 1 0.915 0.770 —0.162
E(RV%) 1 0.956 -0.222
ERV3) 1 -0215
A R 1

R LIEYEEAARECER S ERHERS
WRE 1A ERNFTNRR
Table 2 For Next Month, Predictive Ability of Expected
Realized Variance in Full Sample of Shanghai
Composite Index

W ZEEHE NW - 5t W5 9 R (%)

E(RV) -0.069" -1.783 1.531
E(RV?) -0.010™ -3.619 2.758
ERV3) -0.001"" —8.085 2.924
ERVy)  -0.142° -1914 1.665
ERV})  -0.039™ - 3.608 2.702
ERV))  -0.008" ~7.990 2.704
E(RVp)  -0.131" -1.615 1.350
ERV3)  -0.040™ ~3.407 2.660
ERV})  -0.008™ -6.965 3.008
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Table 3 For Next Month, Predictive Ability of Expected
Realized Variance of Shanghai Composite Index

in Past Ten Years
MIHREAGHE NW - GEit i 5 1 R?
E(RV) -0.099™" ~2.656 5.812
E(RV?) -0.012"" —5.355 9.150
E(RV?) -0.001"" -8.471 9.507
E(RVy) -0.200"" -2.725 5.655
ERVE) — —0.045™" - 5.025 8.334
ERV))  —0.008™" — 8.285 8.390
E(RVp) -0.193" -2513 5.849
ERVE) — —0.048" ~5.844 9.800
E(RV3) ~0.009™" — 8.986 10.586
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Table 4 After Controlling Other Variables, Predictive
Ability of Expected Realized Variance
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Table 7 Under HAR-RV Model Predictive Ability of Expected Realized Variance

in Full Sample of Shanghai Composite Index for Next Month

SRR 20034E1 H 202241 H

FHREAREA: 20124E12 H F20224E1 H

E(RV) -0.080" - 1.929 1.964 -0.096" ~2.594 5.550
E(RV?) -0.009™" -3.884 2.506 -0.009™" ~5.425 6.940
ERV?) -0.001"" - 6.894 2.117 ~0.001"" ~9.401 6.396
E(RVp) -0.156" —1.748 1.838 -0.194™" —-2.674 6.041
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Return Predictability: From the Perspective of Variance
Decomposition and Nonlinearity

ZHENG Zhenlong, YANG Yuxiao, CHEN Rong
School of Management, Xiamen University, Xiamen 361005, China

Abstract: Risk and return are the two core variables that investors are most concerned, and the prediction of return has there-
fore become the focus of research by domestic and foreign scholars.

In the classical asset pricing framework, there is a theoretical relationship between the expected return and variance in the
same period. Since the variance is time-varying, the future variance is unknown at the current moment. Many scholars use im-
plied variance, implied higher-order moments, and variance risk premium extracted from options to predict future returns. In
fact, the implied variance is the expected variance in the risk-neutral world, which is equal to the expected variance in the phys-
ical world plus the variance risk premium. Therefore, there is a problem of missing predictive variables when using implied
variance or variance risk premium to predict future returns. In order to solve this problem, this study uses the expected vari-
ance of the physical world at the current moment to predict future returns.

This study examines whether the prediction effect of the expected variance on China’s stock market returns can be im-
proved from the perspective of variance decomposition and nonlinearity of risk and return. At the same time, explore the pre-
dictive effect of the intersection of decomposition and nonlinearity. We also assess their economic significance from an asset
allocation perspective. Finally, the robustness of the results was tested by replacing different indices and estimating methods of
the expected variance.

The results show that the expected variance has negative predictive power for the stock market returns during the sample
period from 2003 to 2022. And the intersection of nonlinearity and decomposition can greatly improve the ability of the expec-
ted variance for the next month, with the predicted effect being both economically and statistically significant. It shows that the
expected variance series indicators can be used as a predictor of monthly returns on China's stock market returns. Moreover, in
the sample of the past ten years, whether it is the total expected realized variance, expected downside realized variance, expec-
ted upside realized variance, or their quadratic and cubic, they are more predictive of stock returns.

Based on the perspective of variance decomposition and nonlinearity, it expands the study of variance’s ability to predict
returns, and deepens the understanding of the predictability of the stock market returns. Relevant conclusions have practical
guiding significance for rational investors investing in China’s stock market. And rational investors can use this robust out-of-
sample predictive ability to improve the utility level of asset allocation. In particular, short-term index investors should pay
more attention to the higher order risk of downside realized variance.

Keywords: variance decomposition; upside realized variance; downside realized variance; nonlinearity; return predictability
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