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Relationships between Implied Volatility and Real Volatility .
Sino-US Comparison

ZHENG Zhenlong'* ,QIN Ming'
1 School of Economics, Xiamen University, Xiamen 361005, China
2 School of Management, Xiamen University, Xiamen 361005, China

Abstract : Since SSE S0ETF options listed, China options market has shown many different characteristics as compared with the

U.S. market. So there are debates about whether we can use experience of U. S. in China and whether China options market is

efficiently priced.
Based on data of SSE 50ETF options and S&P 500 options from April 16, 2015 to December 29, 2017, this paper uses the

correlation coefficient between stock index returns and volatility and the historical distributions of the stock index returns to study

the theoretical relations between the implied volatility and the real volatility from the dimensions of overall and cross-section char-



55 6 H ARIRIEAE - B3 & BB RS LR BRI KR PR 73

acteristics respectively. By using the implied volatility, volatility smile calculated from the options market data and the real vola-
tility, excess profits of ODelta portfolio, this paper studied the empirical relations between the implied volatility and the real vola-
tility from the two dimensions above respectively. This paper also contrasts the theoretical and empirical relations between China
and U. S. markets respectively. As the findings in theoretical relations are not from options data, so by comparing the theoretical
and empirical relations of the two dimensions ahove, this paper studied the absolute and relative pricing efficiency of China op-
tions market.

The research results show that, on the overall characteristics, the theoretical and empirical relations between the implied
volatility and real volatility are consistent in the U. S. options market. The U. S. options market is efficient in absolute pricing ef-
ficiency dimension. In Chinese market, especially based on the bull market sample, the theoretical and empirical relations be-
tween the implied volatility and real volatility are not consistent. China options market is overpriced in absolute pricing efficiency
dimension. On the cross-section characteristics, the theoretical and empirical relations between the implied volatility and real vol-
atility are consistent in the U. S. options market. The U. S. options market is efficient in relative pricing efficiency dimension. In
China market, especially the bull market sample, the theoretical and empirical relations between the implied volatility and real
volatility are not consistent. China options market is not efficient in relative pricing efficiency dimension. Options with lower
strike prices are underpriced, while those with higher strike prices are overpriced. In the study of the above two characteristics,
the corresponding Odelta portfolio ( strategy) also supports these conclusions ahove.

By the study of the theoretical and empirical relations between the implied volatility and real volatility in the U. S. and China
options markets, this paper has found that market conditions are different in both countries. When doing research or trading in
China options market, it can't simply copy the U. S. experience. The researchers and traders should carefully study and follow
the current characteristics of the Chinese market. Regulators should also improve the system of Chinese stocks and options mar-
ket. The transactions cost of options should be lowered as well. The (¢ +0) trading rule should be introduced into stocks market.
The short selling system of stocks should also be improved. These modifications will improve the arbitrage mechanism between
stocks and options market and reduce the overpriced phenomenon in SSE 50ETF options market, which will make the insurance
functions of options work properly.

Keywords ;. implied volatility ; real volatility ; volatility smile ; distribution of yields ; sino-US comparison
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