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In this paper, the authors develop a framework to quantify the convenience yield risk (CYR) inherent to each commodity futures 
market.  Implementing our approach, we document that our novel CYR measure is informative about future commodity returns. 
In panel regressions, the CYR predicts future returns with a positive sign.  Economically, a strategy that opens long positions in 
commodity markets with a higher than median CYR signal and sells the remaining commodities yields an average return of 
6.93% per year.  The performance of the CYR strategy cannot be explained by exposure to existing commodity strategies or 
other variables that capture changes in the investment opportunity set.   
 
 

Introduction 
 
The convenience yield, defined as the benefit that accrues to the holder of the physical commodity, plays 
a central role in commodity markets (Kaldor, 1939; Working, 1949; Brennan, 1958; Telser, 1958).  Several 
studies in the extant literature have analyzed the information content of the convenience yield (e.g., 
Gorton et al., 2013).  A common theme across these papers is that they focus on the level of the 
convenience yield.  Naturally, one may wonder: what is the information content of the other moments of 
the convenience yield?  In their paper, the authors focus on the second moment of the convenience yield 
and explore its information content.  
 
The authors propose a simple, novel and model-free measure of convenience yield risk.  For each of the 
27 commodity markets, they compute the convenience yield implied by (i) the first and second nearby 
futures contracts as well as (ii) the second and third nearby futures contracts.  At the end of each month, 
they use all daily data pertaining to the month to compute the monthly volatility of each of the two 
convenience yield series.  Finally, they obtain the CYR signal as the trailing 12-month average of the 
difference between the monthly volatility estimates of the first and second convenience yield series. 
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The paper documents that the CYR is a highly significant predictor of commodity futures returns, even 
after controlling for several prominent commodity return predictors.  To further explore the economic 
value of the predictive power of the CYR, the authors implement a simple trading strategy.  At the end of 
each month, they sort all commodities by their CYR signal.  They then open long and short positions in the 
commodities with a CYR signal higher and lower than the median CYR signal, respectively.  The strategy 
generates a positive and significant annualized average return of 6.93% (t-stat = 3.24) and an annualized 
Sharpe ratio of 0.46.  Further analysis reveals that the performance of the CYR strategy cannot be 
explained by exposure to existing commodity strategies or other variables that capture changes in the 
investment opportunity set.  Moreover, the CYR strategy remains profitable after accounting for 
transaction costs. 
 
Why is the Paper Research Agenda Important? 
 
So far, research has extensively focused on the level of the convenience yield.  However, the volatility of 
the convenience yield has not been explored yet.  The authors fill this gap in the literature.  Their results 
have important implications for various commodity market participants.  First, it can help investors gain a 
better understanding of the drivers of commodity risk premia and thus build more profitable investment 
strategies.  Second, it can motivate market participants to pay attention not only to the level of the 
convenience yield but also its volatility.  The present study is also important for academics as it (i) adds to 
the literature that employs information from the term structure of commodity futures to build profitable 
trading strategies, and (ii) it contributes to the broader literature on commodity risk premia. 
 
Summary of the Methodology 
 
The authors start by computing the daily implied convenience yield using the cost-of-carry relationship. 
For the 𝑖𝑖𝑡𝑡ℎ and 𝑗𝑗𝑡𝑡ℎ nearby futures contracts, it holds that: 
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where 𝑓𝑓𝑡𝑡
(𝑗𝑗) and 𝑓𝑓𝑡𝑡

(𝑖𝑖) are the logarithmic prices of the 𝑗𝑗𝑡𝑡ℎ and 𝑖𝑖𝑡𝑡ℎ nearby futures contracts on day 𝑡𝑡 (with 
𝑗𝑗 > 𝑖𝑖), respectively.  𝑟𝑟𝑟𝑟𝑡𝑡

(𝑖𝑖,𝑗𝑗) is the annualized risk-free rate on day 𝑡𝑡 for the period starting at 𝑖𝑖 and ending 
at 𝑗𝑗.  𝑦𝑦𝑡𝑡

(𝑖𝑖,𝑗𝑗) is the annualized convenience yield on day 𝑡𝑡 referring to the period between the expiration 
dates of the 𝑖𝑖𝑡𝑡ℎ and 𝑗𝑗𝑡𝑡ℎ futures contracts.  𝑀𝑀𝑡𝑡

(𝑗𝑗) and 𝑀𝑀𝑡𝑡
(𝑖𝑖) are the days to expiry of the above futures 

contracts (𝑀𝑀𝑡𝑡
(𝑗𝑗) > 𝑀𝑀𝑡𝑡

(𝑖𝑖)).  The authors then compute the convenience yield by rearranging Equation (1). 
This methodology is deliberately non-parametric as opposed to approaches which model convenience 
yield as a continuous-time stochastic process.  
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The next step is to compute the monthly volatility of the convenience yield as follows: 
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where 𝜎𝜎𝑡𝑡�𝑦𝑦(𝑖𝑖,𝑗𝑗)� denotes the month t volatility of the convenience yield associated with nearby contracts 
𝑖𝑖 and 𝑗𝑗, respectively.  𝑁𝑁𝑡𝑡 is the number of daily observations in month 𝑡𝑡,  𝑦𝑦𝜏𝜏

(𝑖𝑖,𝑗𝑗) is the convenience yield on 

day 𝜏𝜏 of month 𝑡𝑡 for the pair of nearby contracts 𝑖𝑖 and 𝑗𝑗, and 𝑦𝑦𝜏𝜏
(𝚤𝚤,𝚥𝚥)������ is the average of 𝑦𝑦(𝑖𝑖,𝑗𝑗) during month t. 

The convenience yield risk (CYR) is then defined as follows: 
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where 𝐶𝐶𝐶𝐶𝑅𝑅𝑡𝑡 is the convenience yield risk at time 𝑡𝑡. 𝜎𝜎𝑡𝑡−𝑖𝑖�𝑦𝑦(1,2)� and 𝜎𝜎𝑡𝑡−𝑖𝑖�𝑦𝑦(2,3)� are the monthly 
volatilities of the first and second nearest convenience yields of month 𝑡𝑡 − 𝑖𝑖, respectively.  
 
Several factors motivate the computation of the CYR.  First, the computation of the monthly volatility of 
the convenience yield (see Equation (2)) captures the monthly time-variation in the convenience yield. 
Second, the difference between the monthly volatility of the first two convenience yield series aims to 
remove any market-specific effect.  This approach is akin to that of Gu et al. (2019).  Third, the use of a 
12-month measurement period was used to (i) address the issue of seasonality in both the level and 
volatility of the convenience yield series and (ii) alleviate concerns about measurement errors.  The use of 
a 12-month trailing window is consistent with the standard formation period used in benchmark trading 
strategies (Moskowitz et al., 2012; Boons and Prado, 2019).  Fourth, the proposed CYR measure in 
Equation (3) relies on data pertaining to the first three nearest futures contracts, which are typically the 
most liquid ones. 
 
Key Results 
 
The authors consider daily price and trading volume data on 27 commodity markets spanning six sectors: 
energy, grains, livestock, metals, oilseeds, and softs.  The period considered is July 7, 1959, to December 
31, 2018.  To explore the predictive ability of the CYR for excess commodity futures returns, the authors 
estimate a predictive panel regression using several established predictors of commodity returns as 
controls, such as the basis, momentum (Miffre and Rallis, 2007), basis-momentum (Boons and Prado, 
2019), skewness (Fernandez-Perez et al., 2018), among others.  The CYR predicts future commodity 
returns with a positive sign and a highly significant t-statistic. 
 
To shed further light on the economic significance of documented predictability, the authors implement 
a simple trading strategy.  At the end of each month, they sort the 27 commodities on their CYR signal and 
then build a “High” portfolio containing all commodities with a CYR above the median and a “Low” 
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portfolio containing the remaining commodities.  They then compute the equal-weighted return of the 
“High-Low” portfolio for the month ahead as the difference between the 1-month returns of the “High” 
and “Low” portfolios.  The above steps are repeated each month.  The CYR strategy generates a significant 
annualized average return of about 7%, and a Sharpe ratio of 0.46 as shown in Table 1.   
 
Table 1 
Performance of the Convenience Yield Risk (CYR) Strategy 
 

 
 
Notes:  This table reports the average return of the CYR strategy (and its components).  We report in parentheses the Newey 
and West (1987) standard errors (computed using 6 lags).  The last row presents the annualized Sharpe ratio for portfolios 
sorted on convenience yield risk.  We sort the 27 commodities by their CYR at the end of each month and form a “High” portfolio 
containing the commodities associated with a CYR greater than the median CYR and a “Low” portfolio containing the remaining 
commodities.  We also report the average return on the “High-Low” spread portfolio.  The commodities in each portfolio are 
equally-weighted.  The sample period is from July 1959 to December 2018. 
 
 

Importantly, the CYR strategy has low correlation with other commodity strategies, such as carry, 
momentum, basis-momentum, relative basis, and skewness, providing good diversification opportunities. 
The authors perform spanning tests to further explore whether the return of the CYR strategy can be 
explained by exposure to established commodity risk factors.  All regressions yield positive and significant 
alphas (intercepts), meaning that the CYR strategy cannot be explained by passive exposure to other 
commodity strategies (see Table 2 on the next page). 
 
Moreover, the authors examine the potential link between the CYR and a broad range of macroeconomic 
variables that capture changes in the investment opportunity set.  The performance of the CYR strategy 
cannot be explained by any of these variables.  The authors perform additional checks to assess the 
robustness of their findings.  They show that the CYR strategy remains profitable when (i) rank- instead of 
equal-weights are employed, when (ii) alternative formation periods are considered for the computation 
of the trading signal, and (iii) a delay of one month is introduced between the computation of the trading 
signal and the implementation of the strategy.  Also, the performance of the CYR strategy is robust to 
transaction costs and is stronger during volatile periods. 
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Table 2 
Spanning Regressions 
 

 
 
 
Notes:  This table reports the results from spanning regressions of the CYR strategy returns on the returns of an equally- 
weighted commodity market portfolio (MRKT), and the returns of the strategies based on the basis (BAS), momentum (MOM), 
basis-momentum (BASMOM), idiosyncratic volatility (IVOL), total volatility (TVOL), skewness (SKEW), relative basis (RELBAS), 
speculative pressure (SP), and hedging pressure (HP), respectively.  The sample covers the period from July 1959 to December 
2018.  Returns are annualized and expressed in percentage points.  t-statistics using Newey and West (1987) standard errors 
(using 6 lags) are reported in parentheses below the estimated coefficients.  
 
 

Conclusions 
 
In this paper, the authors quantify the convenience yield risk associated with individual commodity 
markets.  They analyze the information content of the convenience yield risk for future returns.  The 
convenience yield risk predicts future commodity returns with a positive and statistically significant 
coefficient.  The authors implement a simple trading strategy to shed light on the economic value of the 
predictability.  This strategy delivers a significant annualized average return of 6.93% and an annualized 
Sharpe ratio close of 0.46.  Pursuing the analysis, they find that existing commodity factors, e.g., carry, 
momentum, and basis-momentum, and prominent macroeconomic variables do not fully explain the 
performance of the convenience yield risk strategy.  Moreover, the profitability of the strategy is robust 
to transaction costs and survives a battery of robustness checks. 
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