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Abstract 
 
  Bollerslev , Tauchen, and Zhou (2009) find that Volatility Risk Premium 
(VRP), defined as the difference between implied and realized volatilities, 
has predictive power for the U.S. monthly aggregated stock return. Such 
predictability of VRP is thought due to investors’ sentiment: when the 
investors’ sentiment increases (resp. decreases), stock prices are discounted 
by higher (resp. lower) premium for future variation, which results in higher 
(resp. lower) future returns. Indeed, similar intuition applies to other assets, 
and predictabilities of VRP are found, for example, in monthly stock index 
returns of the developed countries (Bollerslev, Marrone, Xu, and Zhou, 2009), 
in monthly exchange rates (Londono and Zhou, 2016), and in monthly 
commodities returns (Ornelas and Mauad, 2017). 
  Given such extant researches on VRP return predictability of different 
assets, one natural question is how VRP of different assets are related each 
other. This question is meaningful because dynamic relation of VRP between 
different assets is interpreted to show how the investors’ sentiments on 
different assets transmit each other over time. Moreover, it is especially 
important between the VRP of stock and commodities because of the recent 
financialization of commodities. Thus, in this paper, we investigate the 
dynamic relation between VRP of stock and oil using their daily returns. 
 
  We calculate the daily VRP of stock as the difference of the VIX published 
by the Chicago Board of Trade (CBOE), which measures the 30-day implied 



volatility of S&P 500 stock index options, and the daily realized volatility of 
the S&P 500 stock index provided by the Oxford-Man Institute of 
Quantitative Finance. To obtain the daily VRP of oil, we use the OVX 
published by the CBOE, which measures the market’s expectation of 30-day 
volatility of crude oil prices by applying the CBOE Volatility Index 
methodology to options on the United States Oil Fund. Since we do not have 
the high frequency data of the United States Oil Fund prices or its daily 
realized volatility, we estimate the daily realized volatility of oil by applying 
a stochastic volatility (SV) model to its return. 
 Using the daily VRP of stock and oil returns so obtained between May 10, 
2007 and May 16, 2017, we conduct a VAR analysis of the VRP and obtain 
the following results: 
 
  In the whole period and all sub-periods, both VRP are stationary and their 
correlations are around 0.2 to 0.3 except the pre-crisis period between May 
10, 2007 and May 30, 2008 where the correlation is less than 0.1. For the 
whole period, most of the variations of the VRP are explained by their own 
shocks, which may seem against what we expect from the financialization of 
commodities. Meanwhile, the shocks in both VRP of stock and oil have small 
but significant positive effects on each other’s variations for more than 20 
trading days. This contrasts the results shown by Liu, Ji, and Fan (2013) on 
the relations among the implied volatilities of stock, oil, gold, and euro/dollar 
exchange rate in which all implied volatilities have temporary, or just one 
trading day, significant effects on each other.  
 
  Such relations, however, may vary depending on the economic situation. 
Thus, we conduct the same VAR analysis on the following sub-periods: 
Period 1 from May 10, 2007 to May 30, 2008 (pre-crisis period), Period 2 from 
June 1, 2008 to June 30, 2009 (crisis outbreak period), Period 3 from July 1, 
2009 to July 31, 2012 (post-crisis recovery period 1), Period 4 from August 1, 
2012 to September 30, 2014 (post-crisis recovery period 2), and Period 5 from 
October 1, 2014 to May 16, 2017 (plunging oil price period). 
  In Period 1 (pre-crisis period), we find that there are little or no relation 
between the VRP of stock and oil; small correlation less than 0.01 or no 
significant effects on each other in impulse response function and variance 
decomposition. Again, this may seem somewhat against the view of 



financialization of commodities because the effect of financialization, i.e., the 
rise of correlations, is found to appear after 2000’s (Tang and Xiong, 2012;  
Silvennoinen and Thorp, 2013; Ohashi and Okimoto 2016).  
  In Period 2 (crisis outbreak period), the correlation between the VRP of 
stock and oil is 0.27. There are almost no significant effects of both VRP on 
each other in impulse response function and variance decomposition. That is, 
in the period of crisis outbreak, the VRP of stock and oil vary mainly by their 
own shocks. 
  In Period 3 (post-crisis recovery period 1), the correlation goes up to 0.34. 
The effects of the VRP of oil on that of stock is quite different those of the 
reverse: The VRP of oil has significantly positive and long-lasting 
(significantly positive from the 2nd to 20th trading day) effects, while the 
VRP of stock has temporary (significantly positive for the first 2 trading 
days) effects on that of oil.  
  In Period 4 (post-crisis recovery period 2), the correlation goes down to 0.21. 
The effects of the VRP of oil on that of stock are similar to those in Period 3, 
while the effects of the VRP of stock on that of oil disappear.  
 Finally, in Period 5 (plunging oil price period), the effects of the VRP of oil 
on that of stock are significantly positive for a little shorter period about the 
first 8 trading days, while the effects of the VRP of stock on that of oil get 
back to be significantly positive but just for a short period of the first trading 
day.   
 
 In sum, dynamic relation between the VRP of stock and oil vary period to 
period depending on the economic situation. Moreover, it is worth pointing 
out that in several periods, the VRP of oil has significantly positive and 
long-lasting effects on that of stock, while the effects of the VRP of stock on 
that of oil is more limited and, if any, much shorter. That is, though small, 
the investors’ sentiments are transmitted from the oil market to the stock 
market over time, but not the other way around. This result is rather 
unexpected because financialization of commodities, or the massive increase 
of investment in commodities by the investors in the traditional stock (and 
bond) markets, is thought to have the effects from the stock market to the 
commodity markets. 
 
 



References 
 
Bollerslev, Tim, James Marrone, Lai Xu, and Hao Zhou, “Stock Return 
Predictability and Variance Risk Premia: Statistical Inference and 
International Evidence,” Journal of Financial and Quantitative Analysis 60 
(2009) 633-661. 
 
Bollerslev, Tim, George Tauchen, and Hao Zhou, “Expected Stock Returns 
and Variance Risk Premia,” Review of Financial Studies 22 (2009) 
4463-4492. 
 
Liu, Ming-Lei, Qiang Ji, and Ying Fan, “How does all market uncertainty 
interact with other markets? An empirical analysis of implied volatility 
index,” Energy 55 (2013) 860-868. 
 
Londono, Juan and Hao Zhou, “Variance Risk Premiums and the Forward 
Premium Puzzle,” Journal of Financial Economics 124 (2016) 415-440. 
 
Ohashi, Kazuhiko and Okimoto, Tatsuyoshi, “Increasing Trends in the 
Excess Comovement of Commodity Prices,” Journal of Commodity Markets 1 
(2016) 48-64. 
 
Omelas, Jose Renato Haas and Roberto Baltieri Mauad, “Volatility risk 
premia and futures commodities returns,” BIS Working Papers No. 619 
(2017) 
 
Silvennoinen, Annastiina and Susan. Thorp, “Financialization, Crisis and 
Commodity Correlation Dynamics,” Journal of International Financial 
Markets Institutions & Money 24 (2013) 42-65.  
 
Tang, Ke and Wei Xiong, “Index Investment and the Financialization of 
Commodities,” Financial Analysts Journal 68 (2012) 54-74.   
 


