
Research Digest Articles 

__________________ 
This digest article was written by Ana-Maria Fuertes, Ph.D., Professor of Finance and Econometrics at Bayes Business School - 
City, University of London (U.K.) and Managing Co-Editor of the Commodity Insights Digest. 
 

 

bayes-cid.com | Summer 2024 |               Commodity Insights Digest 
 

17 

Does Speculation in Futures Markets Improve Commodity Hedging Decisions? 
 
Adrian Fernandez-Perez, Ph.D. 
Auckland University of Technology, Auckland, New Zealand 
 

Ana-Maria Fuertes, Ph.D. 
Bayes Business School - City, University of London, U.K. 
 

Joëlle Miffre, Ph.D. 
Audencia Business School, University of Nantes, France 
 
Available at SSRN:  http://ssrn.com/abstract=4287561   
 
Selective hedging adds a speculative incentive to the pure risk-minimizing goal of traditional hedging.  This article investigates 
the merit of diverse selective hedging strategies vis-à-vis the traditional minimum-variance hedging strategy for 24 
commodities.  The main assessment tool is the out-of-sample hedging effectiveness, defined as the expected utility gain from 
hedging versus not hedging.  The speculative element of the selective hedges hinges on forecasting approaches that range from 
the simple historical average return to sophisticated machine learning algorithms.  The findings do not endorse selective hedging 
because this strategy struggles to capture an abnormal return, due to the low time-series predictability of individual commodity 
futures returns, while it increases risk notably compared to traditional hedging.  The findings survive various reformulations of 
the hedges and rebalancing frequencies, longer estimation windows and time-varying risk aversion inter alia.  
 

 

Introduction 
 

In theory, selective hedging is optimal because it is the equilibrium solution of rational expectations 
models of hedging (Anderson and Danthine, 1981, 1983; Stulz, 1984).  Yet, the corporate finance literature 
documents a very small increase in firm value accrued from selective hedging (Adam and Fernando, 2006; 
Brown et al., 2006).  There is a gap between these two perspectives as no empirical study has yet 
addressed comprehensively across the spectrum of commodities, the question of whether selective 
hedging is worthwhile in terms of the expected utility gain that it accrues to the hedger.  This article fills 
the gap.  
 
The authors compare the traditional minimum-variance (MinVar) hedging strategy that solely targets risk 
minimization and a range of selective hedges that construct the speculative component upon diverse 
futures return predictions.  Following extant studies, the predictions are derived from (1) an 
autoregressive model for the futures returns as deployed by Cotter and Hanly (2010, 2012) for oil and 
gasoline, (2) a bivariate vector autoregressive model for futures returns and roll-yields as in Furió and 
Torró (2020) for natural gas or from (3) the parametric portfolio policy or style integration approach of 
Brandt et al. (2009) as deployed by Barroso et al. (2022) for cross-currency hedging.  In addition, the 
authors construct new selective hedges not studied yet in the literature that hinge on the historical 
average return as a naïve forecast, and various methods that exploit a large information set (K predictors) 
such as (a) the combination of K univariate regression forecasts (Rapach et al., 2010) and (b) the state-of-
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the-art random forests and deep neural networks algorithms from machine learning that accommodate 
any form of nonlinearity between the target commodity futures return and the K predictors (Gu et al., 
2020; Chen et al., 2023).  By using such a diverse set of tools to construct the selective hedges, the authors’ 
aim is to provide this hedging strategy with a fair opportunity to outperform the traditional hedging 
benchmark.  
 

 
 

Ana-Maria Fuertes (left-hand side), Ph.D., Bayes Business School (U.K.) and Joëlle Miffre (right-hand side), Ph.D., Audencia 
Business School (France), before presenting on a joint paper at the Commodity & Energy Markets Association (CEMA) 
conference in Chicago on June 21, 2022. 
 

 

The empirical tests suggest that selective hedging struggles to outperform traditional hedging in terms of 
mean-variance utility gain accrued to the commodity producing firm.  While the selective hedges do not 
capture an extra return versus the traditional hedge, they are notably worse in terms of spot risk coverage. 
Adopting a zero futures return benchmark, which is the no-predictability assumption implicit in traditional 
hedging, the paper confirms that there is (at best) very limited out-of-sample predictability in individual 
commodity futures returns.  The takeaway is that risk managers of commodity producing firms should 
focus on hedging the spot price risk without incorporating their market views into their hedging programs.  
 
Relevance of the Research Question 
 
The findings of this paper are relevant to firms that produce or consume commodities and wish, naturally, 
to protect their operations against spot price risk.  The key question that risk managers may face is 
whether they should confine their hedging program to the goal of covering spot price risk or whether they 
shall rather extend it to incorporate an additional speculative motive that hinges on their view of the 
market.   
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Contrary to theories that advocate selective hedging as a rational equilibrium solution, several case 
studies of commodity hedging fiascos in the soybean, crude oil, sugar and nickel industries inter alia have 
highlighted the perils of incorporating speculative motives into hedging (Chalmin, 1987; Pirrong, 1997; 
Carter et al., 2021; Westgaard et al., 2022; The Economist, 2022).  The common denominator to these 
case studies is that selective hedging can be severely punished by the multitude of unpredictable forces 
that influence commodity prices.  This research article provides comprehensive evidence to inform the 
debate. 
 
Data and Analysis 
 
Adopting the perspective of a single-commodity producer, the hedges are constructed on each week t 
using rolling windows of past 520-weeks (ten years) and rebalanced weekly.  The analysis is based on 
commodity spot prices and futures settlement prices for 24 commodities spanning various sectors 
(agriculture, energy, livestock, and metals).  The available information set to form a view of the futures 
market comprises data on 𝐾 = 37 predictors that can be classified into two groups.  The first group are 
ten commodity-specific features advocated in the commodity futures pricing literature.  The second group 
comprises 27 financial, macroeconomic and sentiment indicators from the asset predictability literature.  
 
The maximization of the mean-variance expected utility of the hedge portfolio returns conditional 
on the information set available at time t, denoted Ω𝑡, gives the optimal selective hedge ratio as:  

ℎ𝑡 =
𝜎𝑠𝑓,𝑡

𝜎𝑓,𝑡
2 −

𝐸𝑡(∆𝑓𝑡+1|Ω𝑡)

𝛾𝜎𝑓,𝑡
2 =  𝛽𝑡 −

𝐸𝑡(∆𝑓𝑡+1|Ω𝑡)

𝛾𝜎𝑓,𝑡
2 ,                                        (1) 

where 𝜎𝑠𝑓,𝑡 is the covariance between spot and futures returns, 𝜎𝑓,𝑡
2  is the futures return variance, 

and 𝐸𝑡(∆𝑓𝑡+1|Ω𝑡) is the expected futures return from t to 𝑡 + 1 conditional on Ω𝑡 .  The selective 

hedge thus comprises the minimum-variance component, 𝛽𝑡 =
𝜎𝑠𝑓,𝑡

𝜎𝑓,𝑡
2 , and the speculative component, 

𝐸𝑡(∆𝑓𝑡+1|Ω𝑡)

𝛾𝜎𝑓,𝑡
2 .  Thus, a commodity producing firm which predicts a rise in the futures price over the 

hedging horizon (𝐸𝑡(∆𝑓𝑡+1|Ω𝑡) > 0) takes less short futures positions than under traditional hedging, 
ℎ𝑡 < 𝛽𝑡.  If the firm anticipates instead a fall in the futures price (𝐸𝑡(∆𝑓𝑡+1|Ω𝑡) < 0), the number of 
short futures contracts will be higher than under traditional hedging, ℎ𝑡 > 𝛽𝑡.  The utility-maximizing 
hedge ratio collapses to the minimum-variance hedge ratio, ℎ𝑡 = 𝛽𝑡, if the hedger is infinitely risk 
averse, 𝛾 = ∞, or if the futures price is assumed to follow a pure random walk, 𝐸𝑡(∆𝑓𝑡+1|Ω𝑡) = 0. 
The traditional risk-minimizing hedge 𝛽𝑡  is obtained as the ordinary least squares (OLS) slope 
coefficient estimate of a regression of spot returns on futures returns.  The expected futures return, 
𝐸𝑡(∆𝑓𝑡+1|Ω𝑡), is proxied by diverse forecasting approaches such as the historical averages (HistAver), 
autoregressive model (AR), bivariate vector autoregressive model (VAR), equally weighted 
forecasting combination (EWC), style-integration (K-Integr), and random forests (RF) forecasts.  
Variants of the traditional OLS hedge and selective hedges are considered in the robustness tests 
section of the comprehensive paper. 
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For each strategy and commodity, the key evaluation tool is the hedging effectiveness or the utility gain 
from hedging; that is, the expected utility of the hedge portfolio minus that of the unhedged spot position: 

Δ𝐸(𝑈𝐻𝑒𝑑𝑔𝑒) = 𝐸(𝑈𝐻𝑒𝑑𝑔𝑒) − 𝐸(𝑈𝑆𝑝𝑜𝑡),                    (2) 

where 𝑈(∙) is the mean-variance utility function.  
 
As borne out by the expected utility gains reported in Table 1 on the next page, traditional hedging is not 
surpassed by selective hedging.  Towards digging deeper into this finding, namely, the relative 
contribution of the two components of the mean-variance utility function, the authors begin by estimating 
OLS regressions of the selective hedge portfolio returns onto the traditional hedge portfolio returns.  The 
insignificant regression intercept (zero alpha) reveals that the speculative component does not capture 
an abnormal return.  Second, the selective hedge portfolio is significantly more volatile than the traditional 
portfolio in terms of variance, suggesting that the speculative component severely undermines the risk 
coverage goal – this finding extends to various crash risk measures.  Measuring the mean squared error 
of the different forecasts versus that of the zero futures return (no predictability) benchmark that 
underlies the traditional hedge, the article further shows that the inability of selective hedging to 
outperform traditional hedging largely reflects the low out-of-sample time-series predictability of 
individual commodity futures returns. 
 
To provide robust findings, the article provides additional evidence (a) across alternative designs (or 
estimation approaches) for the traditional and selective hedges, (b) with respect to time-varying risk 
aversion, (c) by evaluating the hedge over sub-sample period and also by expanding estimation windows 
to construct the hedges, (d) from the perspective of a commodity consumer, (e) with monthly and 
quarterly rebalancing, (f) using longer-dated futures contracts as hedging instruments, and (g) from the 
perspective of a multiple-commodity producing firm.  These robustness tests corroborate the difficulty of 
selective hedging to accrue more utility than traditional hedging.  Thus, commodity hedgers are better off 
by assuming no change in the futures price over the hedging horizon, which rules out selective hedging. 
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Table 1 
Expected Utility Gain 
 

 
 

Notes:  The table reports the annualized expected utility gains achieved by the traditional (MinVar) and selective hedging (SH) strategies built upon historical 

average returns, AR(1) or VAR(p) forecasts, Equal-Weighted-Combination of univariate forecasts (EWC), style integration (K-Integr) forecasts, and Random 

Forest (RF) forecasts.  The utility function is mean-variance with coefficient of relative risk aversion γ=5.  Positive numbers indicate that hedging the spot 

position provides greater expected utility than not hedging.  The numbers in parentheses are bootstrap p-values for the McCracken and Valente (2018) test 

statistic for H_0:ΔE(U_Diff )=ΔE(U_SH )-ΔE(U_MinVar )≤0 versus H_1:ΔE(U_Diff )>0, where ΔE(U) is the expected utility gain.  Panel E reports the expected 

utility gain on average across commodities before and after transaction costs (TC) of 8.6 basis points. 
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Endnotes  
 

This research was funded by grants from Auckland University of Technology and Audencia Business School.  We are grateful 
for the comments of Guillaume Bagnarosa, Roy Batchelor, Henk Berkman, Ilia Bouchouev, Colin Carter, John Cotter, Stéphane 
Goutte, Petko Kalev, Dimitris Petmezas, Pilar Poncela, Marcel Prokopczuk, David Rapach, Lola Robles, Marta Szymanowska, 
Adam Zaremba and seminar participants at Kadir Has Üniversitesi, Poznań University of Economics and Business, Rennes 
Business School, Toulouse Business School, Universidad Autonoma de Madrid, Universidad Complutense de Madrid, University 
of Auckland, University of Newcastle (Australia) and University of Wollongong.  The paper was also presented at the Commodity 
& Energy Markets Association (CEMA) 2023 conference. 
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