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Sommaire 

Cette thèse démontre que le rendement des contrats à terme de marchandises capture une 

prime pour le risque systématique indépendamment de la prime de couverture. En utilisant 

des prix hebdomadaires de 26 contrats à terme de marchandises couvrant la période de 

janvier 1996 à décembre 2015, nous démontrons que le rendement des marchandises qui 

ont une forte exposition au risque systématique, définies comme étant le beta du marché 

ou le beta du VIX, offre une prime de risque supérieure afin de compenser les investisseurs 

pour ce risque additionnel. De plus, en exploitant les deux sources de prime de risque, la 

prime du risque systématique et la prime de couverture, les investisseurs peuvent 

statistiquement améliorer leur rendement comparativement à sélectionner les marchandises 

seulement selon leur basis ou taux de couverture. Ces résultats contribuent à mieux 

comprendre la prime de risque du marché des marchandises ainsi qu’à expliquer 

l’hétérogénéité des rendements moyens à l’intérieur du marché des marchandises.  

 

Abstract 

This paper shows that commodity excess returns capture a compensation for systematic 

risk that is independent of the hedging risk premium. Using the weekly future prices of 26 

commodities over the period January 1996 - December 2015, we find that commodity 

futures with higher systematic exposure, measured by either the market beta or the VIX 

beta, offer a greater commodity risk premium. Furthermore, exploitation of both the 

systematic risk and the hedging risk dimensions allows investors to statistically enhance 

their returns compared to only selecting commodities according to their basis or hedging 

pressure. These results contribute to a better understanding of the commodity risk premium 

and explain heterogeneity in average returns across commodities. 
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1. Introduction 

Commodity prices are highly uncertain from one year to the next. Commodity producers 

thus have a strong interest in hedging the value of their revenue. However, the volume that 

these producers are willing to sell through the futures market is not necessarily the same as 

the volume bought by commodity purchasers, thus creating a gap. This disequilibrium is 

filled by speculators who provide liquidity to the hedgers against compensation, commonly 

referred to the “commodity risk premium.” This premium is embedded in the prices of 

commodity futures: without it, there would be no incentive for speculators to become 

producers’ counterparties.1 

One of the most important questions about the commodity futures market is the existence 

of the commodity risk premium. John Maynard Keynes (1930) was the first to theorize that 

commodity producers are natural hedgers in the commodity market and therefore must sell 

their commodities at a discount to encourage speculators to be their counterparties. This 

theory is called “normal backwardation.” The strategy that is typically employed to 

demonstrate the existence of the commodity risk premium involves both sorting 

commodity futures based on either their basis or their hedging pressure and computing a 

long-short portfolio.2 Numerous empirical studies show the profitability of this strategy, 

using the basis (e.g., Erb and Harvey, 2006; Gorton and Rouwenhorst, 2006; Yang, 2013; 

Szymanowska, De Roon, Nijman, and Goorbergh, 2014; Bakshi, Gao, and Rossi, 2015), 

the hedging pressure (e.g., Bessembinder, 1992; De Roon, Nijman, and Veld, 2000; Basu 

and Miffre, 2013), and the inventory levels or price volatility (e.g., Gorton, Hayashi, and 

Rouwenhorst, 2013) as the determinants of the commodity risk premium. Surprisingly, the 

literature does not find conclusive evidence of a potential systematic risk component in the 

commodity risk premium. Previous papers focus on the statistical significant of the stock 

market beta but our methodology is different. 

Commodities are real assets and therefore are typically viewed as distinct from financial 

assets. This is one reason that hedging pressure plays a critical role in the commodity risk 

                                                           
1 The opposite might also be true; if hedgers are on the buying side, speculators could provide liquidity 
against the risk premium by selling futures contracts. 
2 The basis is the ratio of the spot price on the futures price, whereas the hedging pressure is the ratio of the 
net hedger’s open interest on the total open interest. 
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premium, making it important to separate commodities in contango vs. backwardation. 

However, the speculators acting as counterparties of commodity producers in the futures 

market, as in other financial markets, are likely to be risk-averse investors who care about 

systematic risk. One might then expect that such investors require additional compensation 

to hold commodity futures that covary widely with the global markets. Identifying and 

investigating the magnitude of this type of a systematic risk premium in the commodity 

market is this paper’s objective. 

This paper’s contribution is to show that the commodity risk premium strongly reflects a 

compensation for systematic risk. Our approach is to disentangle the commodity risk 

premium into two components: (1) the hedging risk premium; and (2) the systematic risk 

premium. The first component reflects the hedging demand for a given commodity futures, 

whereas the second component represents compensation for the systematic exposure that 

is embedded in commodity returns. Based on an analysis of 26 weekly commodity futures 

prices from January 1996 to December 2015, we show that investors are compensated for 

both types of risk. Most important, the systematic risk component is as important as, and 

largely independent of, the hedging risk premium. Thus, commodity returns reflect 

remuneration for exposure to both sources of risk. We compute the excess return based on 

the most traded futures contract instead of the nearest delivery as done in previous papers. 

Our intention is to focus on deliveries for which the risk premium is the most likely to 

appear.  

As a preliminary analysis, we first confirm the existing literature about the role of the basis 

in the hedging risk premium. At the beginning of each period, we sort commodity futures 

based on their basis to create quartile portfolios. Notably, we use a shorter rebalancing 

frequency—weekly rather than monthly or bimonthly—compared to previous studies, but 

we preserve the same methodology. We show that the average excess return increases 

according to the average basis of the portfolio. The high-minus-low basis portfolio provides 

an average weekly excess return of 0.25%, for a Sharpe ratio of 0.72, which is similar to 

previous papers. This positive return reflects the hedging risk premium component of the 
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commodity risk premium and thus represents the compensation offered by hedgers to 

transfer the price uncertainty to speculators.3 

We then replicate the same procedure, but instead use time-varying betas as a systematic 

risk measure to identify the systematic risk premium. Our methodology uses the beta of 

each commodity futures relatively to the others as a systematic risk premium determinant, 

instead of the statistical power of the market beta to explain the return of commodities. We 

consider two proxies for systematic fluctuations to compute the beta of each commodity: 

(1) returns of the Standard & Poor’s (S&P) 500 index and the innovation of the VIX index. 

By sorting commodity futures based on their market beta or their VIX beta, we show that 

portfolio returns monotonically increase with systematic risk, confirming that the 

commodity risk premium captures compensation for systematic variations. Notably, this 

premium is independent of the hedging risk premium, which is determined by the 

commodity basis. This finding contrasts with the literature suggesting that systematic risk 

is not a significant driver of the commodity risk premium. 

Finally, we propose analyzing the joint effect of the hedging risk premium and the 

systematic risk premium by constructing double-sorted portfolios. That methodology has 

not been used before to demonstrate the distinct existence of both hedging and systematic 

risk premiums in the commodity market. At the beginning of each week, commodity 

futures are assigned to one of the four portfolios based on their basis. Independently of the 

basis, commodity futures are also divided if their systematic risk exposure is above or 

below the median, thereby generating 8 portfolios. The portfolio with the highest basis and 

systematic risk has the most positive average weekly excess return, representing a greater 

risk premium captured by investors. Inversely, the portfolio with the lowest basis and 

systematic risk has the most negative weekly excess return. For a long-short portfolio that 

has long commodity futures with the highest basis and systematic risk and short commodity 

futures with the lowest basis and systematic risk, the commodity risk premium increases. 

The double-sorted basis portfolio with market beta has an average weekly excess return of 

0.39%, for a Sharpe ratio of 0.79. Importantly, this approach statistically outperforms the 

                                                           
3 We also test the results with both commercial and non-commercial hedging pressure as a determinant of the 
hedging risk premium. The findings remain conclusive; however, because hedging pressure is published at 
the end of the period, it does not reflect an investable strategy. 
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single-sorted basis portfolio, thus confirming that systematic risk premium and hedging 

risk premium are distinct. If the systematic risk premium and the hedging risk premium 

captured similar information, our double-sorted portfolio would yield performance similar 

to that of the single-sorted basis portfolio. By exploiting both dimensions, investors can 

capture a greater commodity risk premium and thus enhance their returns. Similar results 

are obtained when the VIX beta is used instead of the market beta. We also show the results 

when the double-sorting portfolio is rebalanced monthly, the average excess return of the 

long-short portfolio is significantly positive, but weaker than weekly rebalanced portfolios. 

We also show the analysis when the basis is replaced by the contemporaneous hedging 

pressure as a determinant of the hedging risk premium. The results from the hedging 

pressure do not reflect an investable strategy but are relevant to support our findings. 

Our analysis complements the recent work of Bakshi, Gao, and Rossi (2015), who attribute 

systematic risk as a component of the hedging risk premium. Our results instead suggest 

both that the market offers distinct compensations for each source of risk and that the two 

premia are independent from each other.  

Overall, the results of this paper are relevant from a portfolio management perspective and 

for understanding cross-commodity variations in returns. A large body of literature has 

demonstrated that investors who want to invest in the commodity market are better off 

capturing the hedging risk premium than being long-only an equally weighted basket of 

commodity futures. Here, we provide evidence that investors collecting the hedging risk 

premium could improve their returns by also considering the systematic risk premium.  

The remainder of the paper is organized as follows. Section 2 contains a review of the 

literature on the commodity risk premium, hedging pressure and systematic risk in the 

commodity futures market. Section 3 describes the dataset used to compute the results. In 

section 4, we examine the portfolios’ excess return when commodity futures are sorted 

based on their basis and/or systematic risk exposure. Section 5 provides results when VIX 

beta and hedging pressure is used to determine risk premiums. Section 6 concludes.  

 

 

 



5 
 

1. Introduction (français) 

Les prix des marchandises sont très incertains d’une année à une autre. Cela explique 

pourquoi les producteurs ont un intérêt distinct à fixer la valeur de leur production en 

avance. Cependant, le volume que les producteurs désirent vendre sur les marchés à terme 

n’est pas nécessaire le même que celui dont les consommateurs veulent acheter. Ce 

déséquilibre est comblé par les spéculateurs qui entre en jeu en apportant de la liquidité 

aux marchés, en échange d’une compensation communément appeler « la prime de risque 

des marchandises ». Cette prime est incrustée dans le prix des contrats à terme et sans cette 

prime, les spéculateurs n’auraient pas d’incitatif pour être les contrepartistes des 

producteurs4. 

Une des principales questions concernant le marché à terme des marchandises est 

l’existence de cette prime de risque. John Maynard Keynes (1930) est le premier à théoriser 

que les producteurs de matières premières sont naturellement les hedgers dans les marchés 

à terme et conséquemment, offrent un prix sous la juste-valeur aux spéculateurs pour les 

encourager à être leurs contrepartistes, cette théorie se nomme le « normal 

backwardation ». Particulièrement, deux stratégies confirment l’existence de cette prime 

de risque : ces stratégies consistent à assigner les contrats sur marchandises selon leur 

structure à terme (basis) ou leur taux de couverture pour former un portefeuille long-court. 

Plusieurs études empiriques démontrent la profitabilité de ces stratégies qui peut être 

attribuée à certaines variables reliées à la prime de risques des marchandises : le basis (e.g. 

Erb et Harvey, 2006; Gorton et Rouwenhorst, 2006; Yang, 2013; Szymanowska, De Roon, 

Nijman et Goorbergh, 2014; Bakshi, Gao et Rossi, 2015), le taux de couverture (e.g. 

Bessembinder, 1992; De Roon, Nijman, et Veld, 2000; Basu et Miffre, 2013), et le niveau 

d’inventaires ou volatilité des prix (e.g., Gorton, Hayashi et Rouwenhorst, 2013). 

Étonnamment, la littérature n’a pas trouvé d’évidences conclusives à propos de la prime 

de risque reliée explicitement au risque systématique. Les études précédentes évaluaient la 

signifiance statistique du beta du marché de chacune des marchandises alors que notre 

méthodologie est différente.    

                                                           
4 Le contraire peut également être vrai: si se sont principalement les acheteurs qui veulent couvrir leur 
prix, les spéculateurs peuvent fournir la liquidité en vendant les contrats à terme. 
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Les marchandises sont des actifs réels et sont typiquement évaluées différemment des actifs 

financiers. Notamment, le taux de couverture joue un rôle déterminant dans la prime de 

risque du marché des marchandises, soulignant l’importance de séparer les marchandises 

en contango de ceux en backwardation. Cependant, les spéculateurs agissent comme 

contrepartistes pour les producteurs de marchandises sur le marché à terme, et comme sur 

les autres marchés financiers, ils sont probablement averse au risque et devraient se soucier 

du risque systématique. Nous devrions donc s’attendre à ce que les spéculateurs requièrent 

une compensation additionnelle pour détenir des marchandises qui covarient étroitement 

avec les marchés financiers. L’identification et l’analyse de la magnitude de cette prime du 

risque systématique dans le marché des marchandises est le principale objectif de cette 

thèse. 

La contribution de cette thèse est de démontrer que la prime de risque des marchandises 

incorpore une compensation pour le risque systématique. Notre approche consiste à séparer 

la prime de risque des marchandises en deux composantes : (1) la prime de couverture et 

(2) la prime du risque systématique. La première composante reflète la demande de 

couverture pour une marchandise quelconque alors que la deuxième composante représente 

une compensation pour l’exposition au risque systématique selon le rendement de chacune 

des marchandises. Les données étudiées couvrent 26 contrats à terme de marchandises de 

janvier 1996 à décembre 2015. Avec ces données, nous démontrons que les investisseurs 

sont rémunérés pour les deux types de risque. Notamment, la composante du risque 

systématique est aussi importante et largement indépendante de la prime de couverture. 

Ainsi, le rendement des marchandises reflète une rémunération pour l’exposition aux deux 

sources de risque. On génère le rendement des marchandises basé sur le contrat le plus 

transigé plutôt que la prochaine livraison comme les études précédentes, notre objectif est 

de mettre l’emphase sur les livraisons dont la prime de risque serait le plus probablement 

d’être payée par les couvreurs.  

Comme analyse préliminaire, on présente l’analyse du rôle du basis sur la détermination 

de la prime de risque de couverture. Au début de chaque période, on assigne les 

marchandises selon leur basis pour créer 4 portefeuilles, mais la fréquence de 

rebalancement du portefeuille est raccourcie comparativement aux études antérieures, de 
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mensuelle ou bimensuelle à hebdomadaire, mais en gardant la même méthodologie. On 

démontre que le rendement excédentaire moyen augmente selon le basis moyen du 

portefeuille. Le portefeuille long-court basis génère un rendement moyen hebdomadaire 

de 0.25% pour un ratio de Sharpe de 0.72. Ce rendement positif reflète la composante de 

la prime de risque de couverture, ce qui représente la compensation payée par le hedgers 

pour transférer le risque de changement de prix. Globalement, les résultats sont similaires 

à la littérature existante5.  

Ensuite, on réplique la même méthodologie avec des betas comme mesure du risque 

systématique afin d’isoler la prime du risque systématique. Notre méthodologie met 

l’emphase sur le beta de chacune des marchandises relativement à celui des autres 

marchandises comme déterminant de la prime du risque systématique plutôt que le pouvoir 

statistique du beta à anticiper le rendement futur des marchandises. Deux variables sont 

utilisées pour calculer le beta: le rendement hebdomadaire de l’indice du Standard & Poor’s 

(S&P) 500 et les variations hebdomadaires de l’indice VIX. En assignant les marchandises 

selon leur beta de marché ou leur beta du VIX, on démontre que le rendement des 

portefeuilles s’accroit progressivement selon l’exposition au risque systématique. Cela 

confirme que le risque systématique a une influence sur la prime de risque des 

marchandises, peu importe le basis des marchandises sélectionnées. Ces conclusions 

diffèrent de la littérature existante laquelle n’attribue pas une importante compensation 

selon le risque systématique dans la prime de risque des marchandises.  

Pour analyser l’effet joint de la prime de couverture et la prime du risque systématique, on 

construit un portefeuille à double-assignation. Au début de chaque période, les 

marchandises sont assignées à l’un des 4 portefeuilles selon leur basis. Indépendamment 

du basis, les marchandises sont aussi divisées si leur exposition au risque systématique est 

supérieure ou inférieure à la médiane, générant un total de 8 portefeuilles. Le portefeuille 

avec le basis et le risque systématique le plus élevés est celui avec le rendement 

excédentaire moyen le plus élevé représentant une plus grosse prime de risque capturée. 

Inversement, le portefeuille avec le plus faible basis et risque systématique est celui avec 

                                                           
5 On génère aussi les résultats avec le taux de couverture des commerciaux et non-commerciaux comme 
déterminant de la prime de couverture. Les résultats demeurent concluants, cependant cette stratégie 
n’est pas applicable en pratique puisque le taux de couverture est publié à la fin de la période. 
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le rendement excédentaire moyen le plus négatif. Pour un portefeuille long-court qui achète 

les marchandises avec le basis et risque systématique les plus élevés, et vend les 

marchandises avec le basis et risque systématique les plus faibles, la prime de risque des 

marchandises capturée augmente considérablement. Le portefeuille à double-assignation 

avec le beta du marché génère en moyenne un rendement excédentaire de 0.39% par 

semaine avec un ratio Sharpe de 0.79, surperformant statistiquement le portefeuille typique 

assignant les marchandises seulement selon le basis. Cela confirme que la prime du risque 

systématique et la prime de couverture sont distinctes. Si la prime du risque systématique 

et celle payée par les couvreurs étaient dépendante, le portefeuille à double-assignation 

n’aurait pas statistiquement surperformé le portefeuille à simple-assignation. Des résultats 

similaires sont obtenus lorsque le beta du marché est remplacé par le beta VIX. On 

démontre aussi les résultats lorsque les portefeuilles à double-assignation sont rebalancés 

mensuellement, les rendements excédentaires moyens sont statistiquement positif, mais 

plus faibles que ceux des portefeuilles rebalancés hebdomadairement.  

Ces résultats sont différents de ceux de Bakshi, Gao et Rossi (2015). Ils attribuent le risque 

systématique comme une composante de la prime de risque des couvreurs alors que nos 

résultats démontrent qu’ils ne sont pas totalement dépendants.  

Les résultats sont pertinents pour la gestion de portefeuille. Plusieurs études démontraient 

déjà qu’il est plus profitable de capturer la prime de risque du marché à terme de 

marchandises que d’investir passivement dans un panier de marchandises. Désormais, les 

investisseurs qui collectent la prime de risque de couverture peuvent améliorer leur 

rendement en considérant également le risque systématique.  

La suite de la thèse est organisée comme suit. La section 2 présente la revue de littérature 

sur la prime de risque des marchandises, du taux de couverture et du risque systématique 

dans le marché à terme de marchandises. La section 3 décrit la base de données utilisée 

pour calculer les résultats. Dans la section 4, on examine le rendement excédentaire des 

portefeuilles lorsque les marchandises sont assignées selon leur basis et/ou leur exposition 

au risque systématique. La section 5 fournit les résultats lorsque le beta VIX et le taux de 

couverture sont utilisés comme déterminants des primes de risque. La section 6 conclue.  
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2. Theory and literature 

This section first presents an overview of the pricing of commodity futures based on the 

relationship between the basis and the convenience yield. We then review the literature on 

the commodity risk premium, hedging pressure, and systematic risk in the commodity 

market. 

2.1. The theory of commodity pricing 
A futures contract is a mutually binding agreement to either deliver or agree to pay a 

predetermined underlying for a certain quantity and quality at a fixed delivery date at a 

fixed price. The price of a commodity futures contract, denoted as  can be expressed as 

 ( )( ) where  is the spot price of the underlying asset,   is the annual risk-free 

rate,  is the annual cost of storage rate,  is the annual convenience yield and (− ) is 

the time between today  and the expiration of the futures contract . 

The convenience yield represents the utility of owning the physical commodity. This 

benefit might be the ability to profit from a temporary or local supply and demand 

imbalance or the ability to keep a production line in process. When the supply of a 

commodity is relatively high, the convenience yield tends to be weak because the 

likelihood of a shortage is low. In contrast, when the supply of a commodity is relatively 

low, the convenience yield tends to soar because the likelihood of a shortage is higher. 

Additionally, the components +  represent the cost of borrowing money and the storage 

cost of buying the physical commodity today for further consumption. The forward curve 

of a given commodity will be in backwardation when the convenience yield is higher than 

the financial and storage cost; it will be in contango when the convenience yield is lower 

than the cost of buying the physical commodity today for future consumption. 

FIGURE 1 ABOUT HERE 

In practice, the spot price is not always publicly reported. We can also use the pricing 

formula for a futures contract ( ,) based on the nearest delivery ( ,) where the time 

difference between the 2 delivery dates is ( − )  at the time . 

,= ,∗ 
( ) (, ,)  (2.1) 
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With few manipulations, we obtain the following: 

=(− )= ,

,
∗ 

, ,
+   (2.2) 

where (− ) is the interest rate adjusted basis. When the utility of owning the physical 

commodity is higher than both the storage cost and the financing cost, the basis is positive 

and the market is in backwardation. 

2.2. Hedging risk premium 

This subsection presents the literature based on commodity futures as an indicator of the 

hedging risk premium. Because the basis indicates the slope of the forward curve, it can 

provide insights into who, between buyers and sellers, rewards their counterparties with 

the hedging risk premium. 

Basis 

Keynes (1930) claims that in commodity markets, backwardation does not describe an 

abnormal market situation but instead is caused by commodity producers hedging their 

price risk more frequently than commodity consumers. He states that the futures prices are 

lower than the expected spot price in the future. (,)< (), to leave an embedded 

premium in futures prices. In other words, hedgers sell below the expected spot price to 

reward speculators who buy the futures contract at a discount. This explains why 

backwardation markets are “normal.” Therefore, when the forward curve of a commodity 

is in backwardation, speculators can collect the hedging risk premium by buying the futures 

in exchange for bearing the price risk. Later, Bessembinder (1992) has demonstrated that 

the risk premium is not limited to the backwardation market; speculators can take either a 

long or short position to gather the risk premium.  

FIGURE 2 ABOUT HERE 

Erb and Harvey (2006) note that one goal of tactical asset allocation should be to identify 

reliable sources of return. Although the average annualized excess return of individual 

commodity futures has been close to zero, the forward curve of a commodity can provide 

valuable information on expected returns. When the forward curve of a commodity is in 

backwardation, an investor can expect that on average, the long-only excess return will be 
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positive; when the forward curve is in contango, the opposite will be true. In the same vein, 

Gorton and Rouwenhorst (2006) indicate that the commodity risk premium can be either 

positive or negative. They suggest that although the basis of a futures position is not a 

source of return in itself, movement in the basis might contain relevant information about 

futures’ expected returns. If variation in the basis mirrors variations in required risk 

premiums across commodities, selecting commodities according to the size of their basis 

can be expected to earn positive returns in the long term. To examine the information 

contained in the basis, those authors implement a strategy that ranks all available 

commodity futures by their basis and dividing them into two equally weighted portfolios 

(high- and low-basis portfolios). Comparing this strategy to an equally weighted index 

portfolio, the authors also show the outperformance of the high-basis portfolio and the 

underperformance of the low-basis portfolio. Bhardwaj, Gorton, and Rouwenhorst (2015) 

extend the period studied until December 2014, with results that confirm their previous 

findings regarding the role of the basis.  

Gorton, Hayashi, and Rouwenhorst (2013) have expanded the research on the commodity 

futures risk premium by developing an economic model that connects the Theory of 

Normal Backwardation (basis), the Theory of Storage (convenience yield) and 

commodities return. They show that the basis, prior futures excess returns, prior spot price 

changes and spot price volatility are all related to level of inventory. Moreover, they show 

empirically that investment strategies based on those price-based signals are also correlated 

with hedging risk premiums as follows: (1) the convenience yield declines with inventory 

at a decreasing rate so that the risk premium is negatively related to the level of inventory; 

(2) the risk premium is a strictly increasing function of volatility; and (3) the relationship 

between the basis and the risk premium should be positive because the basis is a declining 

and convex function of inventories.  

Basu and Miffre (2013) also build a portfolio based on the forward curve and use a multiple 

ranking timeframe. They show that portfolios based on the shortest ranking period (4 

weeks) have the best return as opposed to a longer ranking period. Moreover, 

Szymanowska et al. (2014); Daskalaki, Kostakis, and Skiadopoulos (2014); Yang (2013); 

and Bakshi, Gao, and Rossi (2015) conclude that a portfolio that contains high-basis 
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commodities tends to have a higher expected excess return than a portfolio that contains 

low-basis commodities. Alternatively, Gomes (2015) shows that excess returns can also be 

generated by sorting commodities based on their basis within subgroups of highly 

correlated commodities. The Sharpe ratios of Gomes’ portfolios are higher than the typical 

high-minus-low basis portfolio, even though the average excess returns are lower, which 

is explained by a much lower volatility caused by the partial neutralization of the exposure 

to spot price movements. Similarly to Basu and Miffre (2013), Gomes (2015) obtains a 

higher Sharpe ratio for portfolios with the shortest rebalancing period. 

All of these papers lead to a single conclusion: the commodity futures basis is a significant 

determinant of the hedging risk premium, and the forward curve allows us to identify who 

is offering the hedging risk premium as between commodity producers and purchasers. A 

summary of the results of all of the studies discussed in this section is shown in table 1.  

TABLE 1 ABOUT HERE 

Hedging pressure 

The basis provides relevant information to capture the hedging risk premium. An 

alternative direct indicator might be the hedgers’ net position, which is reported weekly by 

the U.S. Commodity Futures Trading Commission. The hedging pressure reflects the 

hedgers’ net position (either long or short) as a share of the total open interest. In theory, 

speculators could earn positive (negative) excess returns for commodities with respect to 

which hedgers are the most net short (long). This excess return also represents the hedging 

risk premium.  

As described by Bessembinder (1992), the hedging pressure theory has been developed to 

explain the apparent contradiction between the normal backwardation hypothesis and the 

fact that not all commodities historically provided positive long-only risk premiums. The 

author finds substantial evidence for the 1967-1989 period that average returns for 16 metal 

and agricultural futures are correlated to hedging pressure. 

De Roon, Nijman, and Veld (2000) analyze 20 futures markets that can be grouped into 

financial, agricultural, metals and currency futures over the 1986 to 1994 period. They 

conclude that hedging pressure plays an important role in explaining futures returns once 
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the systematic risk component is removed. Moreover, they find that both the hedging 

pressure of a specific future and the cross-relation with the hedging pressure of other 

markets are important to explain futures returns. However, Gorton, Hayashi, and 

Rouwenhorst (2013) have not been able to qualitatively replicate their results. Notably, De 

Roon, Nihman, and Veld (2000) study contemporaneous correlations that would not 

represent an investable strategy.6 

Basu and Miffre (2013) construct a factor that mimics portfolios to examine the effects of 

hedging pressure on the commodity futures risk premium by sorting commodity futures 

based on their hedging pressure. Their empirical results support the hypothesis that hedging 

pressure is a relevant factor in determining hedging risk premium. Moreover, they find that 

the predictive power of hedging pressure over future commodity excess returns is different 

from information captured in either past returns or the basis. Szymanowska et al. (2014) 

perform their analysis using a more recent sample, showing that the high-low hedging 

pressure portfolio has a return of slightly more than 5%. 

Gorton, Hayashi, and Rouwenhorst (2013) characterize the behavior of market participants 

in futures markets in response to inventories. This issue is of interest because in empirical 

implementations of the theory of normal backwardation, researchers have linked “hedging 

pressure,” measured by the relative size of positions held by producers, to the risk premium. 

Although they show that traders’ positions are indeed contemporaneously correlated with 

inventories and futures prices, they find no evidence that these positions are correlated with 

subsequent returns. They find that on average, commercials are net short in both the high 

and low-basis portfolios, whereas non-commercials and non-reportables are net long. 

There is no significant difference between the positions of commercials between the two 

portfolios. Finally, these authors’ results show a positive relationship between higher 

futures return and an increase in commercials’ hedging position when hedging pressure is 

measured contemporaneously, but a relationship that is insignificantly different from zero 

when hedging pressure is lagged, which could have been an investable strategy. 

Nevertheless, the fact that contemporaneously hedging pressure is related to the hedging 

                                                           
6 Because the hedging pressure used is published only at the end of the period, in practice, commodities could 
not have been ranked at the beginning of the period to compare with the return of that period. 
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risk premium supports the theory around the role of hedgers and speculators in the 

determination of the hedging risk premium.  

2.3. Systematic risk 

Economic theory posits that investors should not only require a risk premium to bear the 

price risk of commodity futures, represented by the hedging risk premium, but also should 

require additional compensation for systematic risk. The systematic exposure to global 

markets may vary widely across commodities because some tend to be more cyclical than 

others.  

Several studies have explored the role of systematic risk in the commodity market. Dusak 

(1973) first challenged the conventional view of the commodity risk premium, arguing that 

futures markets should not be different than any other risky asset market. Specifically, the 

returns of a risky asset are determined by that asset’s contribution to the risk-return of a 

large diversified portfolio. However, Dusak’s empirical analysis reveals risk premiums to 

be very close to zero with virtually no systematic risk because corn, soybean and wheat 

futures have a stock market beta near zero. Later, Bodie and Rosansky (1980) reported 

mainly negative systematic risk betas in the agricultural and metal sectors; however, they 

also reported that not all market betas are statistically significant. More recently, 

Bessembinder (1992) has reported that although returns of metal futures tend to be 

positively related to equity returns, this relation is only statistically significant for silver 

and platinum futures. Additionally, agricultural futures returns show the least evidence of 

systematic risk from Bessembinder’s sample of financial and non-financial futures. 

Gorton and Rouwenhorst (2006) note that commodity futures returns are negatively 

correlated with equity returns and bonds returns because commodity futures have a 

different behavior over an economic cycle. They report that the systematic risk component 

of the commodity risk premium is small, supporting Dusak (1973), Bodie and Rosansky 

(1980) and Bessembinder (1992). They stipulate that one reason CAPM cannot be used to 

determine expected returns in the commodity markets is because CAPM explains the 

expected returns of capital assets, whereas commodity futures are not. Daskalaki, Kostakis, 

and Skiadopoulos (2014) test various asset pricing models employed for the equities 

market on commodity futures, concluding that none of these models can explain individual 
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commodity futures returns which support the conclusion of Gorton and Rouwenhorst 

(2006) regarding CAPM and commodities. Moreover, Yang (2013) tests a commodity-

CAPM model, finding that the commodity market factor alone fails to explain the high 

minus low-basis portfolio returns. Although asset-pricing models for equities cannot be 

applied to the commodity futures market, this does not necessarily mean that the systematic 

risk premium is absent from the commodity market.  

In contrast, Cheng, Kirilenko, and Xiong (2014) show that financial traders reduce their 

commodity futures position when the VIX index is soaring, with hedgers taking the other 

side of the trade. As financial traders cut down their positions due to their smaller risk 

absorption capacity, the equilibrium price falls and hedgers end up holding more risk than 

they did previously. Additionally, Cheng, Kirilenko, and Xiong (2014) show a strong 

correlation in the VIX changes with commodity futures returns after the financial crisis of 

2008, whereas that relationship does not hold for the pre-crisis period. Similarly, Bhardwaj, 

Gorton, and Rouwenhorst (2015) note a higher correlation between commodities and 

equities returns in their subsample covering 2005 to 2014 than existed before 2004. 

More recently, Bakshi, Gao, and Rossi (2015) have demonstrated that commodity basis is 

linked to innovation in equity return volatility. During periods of unanticipated high (low) 

global equity volatility, the commodities in backwardation (contango) deliver low (high) 

returns that could explain the positive compensation for the high-minus-low basis portfolio. 

They further show that innovations in equity volatility can price the commodity portfolios 

sorted on the basis.  

These studies provide some insights into the effect of systematic risk on the commodity 

futures market. Because the allocation of risk in the commodity market is impacted by a 

change in systematic risk, investors should require a systematic risk premium for 

commodities that are highly correlated to systematic risk and vice versa. In this paper, we 

show that investors require a distinct systematic risk premium over the hedging risk 

premium.  
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3. Data 

This section discusses the data that we analyze in this paper. First, we describe the 

commodity futures contracts and how the excess returns and basis are computed. Second, 

we introduce the hedging pressure based on positions of commercial and non-commercial 

traders. Third, we present the systematic risk measures. 

3.1. Overview 

The dataset includes weekly prices of 26 commodity futures contracts obtained from 

Bloomberg and spans from January 1996 to December 2015. The commodity contracts 

studies are separated into six groups: (i) Soft: cotton, cocoa, sugar, coffee and frozen orange 

juice; (ii) Livestock: lean hogs, live cattle and feeder cattle; (iii) Grain: wheat, corn, oat 

and rough rice; (iv) Oilseed: soybean, soybean oil and soybean meal; (v) Metal: copper, 

platinum, zinc, lead, nickel, aluminum and tin; and (vi) Energy: crude oil, heating oil, 

gasoline and natural gas. Appendix A provides details on the exclusion of some commodity 

futures. 

TABLE 2 ABOUT HERE 

Weekly returns are computed from Friday settlement to the next Friday settlement. The 

weekly excess return that could have earned an investor during the following week is 

calculated as = , ,

,,
 where ,, and , , are the settlement price of 

commodity futures i at the end of week t and t+1, respectively, with expiration date T. 

Throughout the paper, the results will be compared to the long-only equally weighted 

portfolio (EW), which represents the excess return of being long the 26 commodity futures 

with the same weight at the beginning of every week. Positions are rolled and rebalanced 

weekly according to the Friday settlement price and contrarily to previous papers, we do 

not roll the futures contract held automatically to the nearest delivery. The delivery used is 

always the most traded contract of the previous week. Our goal is to focus on deliveries for 

which the risk premium is the most likely to be transmitted from hedgers to investors. More 

details about our methodology and motivations are provided in Appendix B.  

Table 3 shows statistics on weekly excess returns. From 1996 to 2015, the EW portfolio 

has an average weekly excess return of -0.03%. In other words, an investor holding long 
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commodity futures over 20 years would have lost money even without considering trading 

costs. The best 2 performing commodities between 1996 and 2015 are the gasoline 

(+0.25%) and the soybean meal (+0.21%). Inversely, the worst 2 performing commodities 

are the natural gas (-0.43%) and the wheat (-0.26%). That illustrates the heterogeneity of 

the commodity market: the best and worst commodities are both part of the energy sector. 

It is also true for the soybean meal and wheat which perform oppositely while both 

commodities are used to feed livestock7. Definitively, the sector with the weakest 

correlation with the EW portfolio is the meat market with correlation varying from 11.4% 

for hogs to 23.6% for live cattle. The most correlated commodities with the EW portfolio 

are mainly industrial commodities: crude oil, aluminum and copper have a correlation 

above 60%. Only the soybean has also a correlation above 60%.  

TABLE 3 ABOUT HERE 

Additionally, 19 of the 26 commodity futures have a negative skewness8. The livestock 

sector has the lowest correlation with the EW portfolio relative to other sectors, whereas 

there is no distinct sector with the highest correlation. Moreover, the autho-correlation, 

defined as the correlation between the weekly excess return of period t and period t-1 for 

a given commodity futures contract, is relatively weak, from -9% to 5%. 

3.2. Basis 

The basis is the slope of the forward curve as defined in Section 2 and is a valuable indicator 

of the hedging risk premium. To compare the basis through different periods, it must be 

interest rate-adjusted because the interest rate has not been constant between 1996 and 

2015. The 3-month United States Treasury bill rate is used as a risk-free rate proxy to adjust 

the futures contracts basis.9 Table 4 shows statistics regarding the commodity basis. On 

average, commodity futures are in contango 67% of the time throughout the period studied, 

which partly explains the negative average returns. The standard deviation of the basis is 

                                                           
7 We use the Soft Red Winter Wheat futures contract, also known as the Chicago Wheat. 
8 This is different from Gorton, Hayashi and Rouwenhorts (2013), with 77% of the commodity showing a 
positive skewness. However, those authors use a monthly excess return instead of weekly, and the sample 
studied is not the same (1971 to 2010). The difference can likely be explained by the general poor 
performance of commodity prices between 2012 and 2015.  
9 To compute the basis, the settlement prices on Friday are used. If Friday is a holiday and the markets are 
closed, the price of the previous tradable day is taken. 
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considerably different from a commodity to another, specifically for commodities which 

face a strong price seasonality. For instance, the standard deviation of the natural gas basis 

is 60%, the highest, because the demand is concentrated during winter and if the weather 

is colder than anticipated, the demand will be stronger while the supply is price inelastic, 

consequently the natural gas spot price and basis would surge. Also, the lean hog faces a 

strong seasonality because the production is at its lowest level during the summer while 

the demand is very strong for pork chop, sausage and bacon. Those specificities cause 

different term structure across the commodity market and illustrate the heterogeneity 

between commodities’ basis and return.  

There is no commodity which is always in contango or backwardation, but some 

commodities tend to be more in contango than others. Specially, grains are frequently in 

contango because of the storage cost. Therefore, grains are more likely to be into the 4th 

quartile than energy. However, the average weekly basis rank of any commodity is in the 

1st quartile (from 1 to 7) nor the 4th quartile (20 to 26), suggesting different commodities 

into each quartile for the period studied. Also, the auto-correlation of the futures basis is 

very strong, meaning that the basis does not fluctuate by a large percentage from one week 

to the next.  

TABLE 4 ABOUT HERE 

Figure 3 shows the evolution of the average basis as well as the basis of the commodities 

within the 1st and 4th quartile. While the average basis oscillates around zero, we see the 

average basis of the 1st and 4th quartile peaks at different period. Typically, commodities 

in the 1st quartile have a positive basis (backwardation) while it is the opposite for 

commodities into the 4th quartile.     

FIGURE 3 ABOUT HERE  
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3.3. Hedging pressure  

We also consider data related to hedging pressure, which explicitly show the hedgers’ 

positions to determine the hedging risk premium.10 

The data regarding non-commercial and commercial traders’ positions is reported by the 

U.S. Commodity Futures Trading Commission (CFTC) and is published every Friday in 

the Commitment of Traders Report (COT). The CFTC classifies traders based on the size 

of their positions into “reportable” and “non-reportable.” Reportable traders represent 70% 

to 90% of the open interest for any futures markets (Basu and Miffre, 2013) and are further 

separated into “commercial” (hedgers) and “non-commercial” (speculators) traders. A 

trader’s futures position is determined to be commercial if the trading entity is 

commercially engaged in business activities hedged by the use of futures and option 

markets. Otherwise, a reportable trader is classified as non-commercial. Both non-

commercial and commercial traders’ positions will be used in this paper to outline hedging 

pressure. Hedging pressure for a category is defined as the net open interest in that category 

divided by the total open interest of a given commodity futures, combining futures and 

options (delta equivalent) positions. Appendix C provides further details about the hedging 

pressure data. As reported by the literature, the contemporaneous hedging pressure can be 

used to capture the risk premium while the lagged hedging pressure shows results 

insignificantly different from zero. Therefore, we will use the contemporaneous hedging 

pressure throughout the paper which does not reflect an investigable strategy but provides 

an alternative way to test our hypothesis. The fact that hedging pressure is not a determinant 

of post-ante risk premium is likely due to the delay in the data publishing.  

3.4. Systematic risk measure 

The S&P500 index is widely used in the literature to measure systematic fluctuations and 

will be the first proxy. As a second proxy, the weekly variation of the VIX index will be 

used. The VIX index is the implied volatility priced into the options of the S&P500 index. 

Shocks to the VIX are also widely used in the literature to analyze the risk absorption 

capacity of financial institutions on asset markets. For example, Brunnermeier, Nagel, and 

                                                           
10 In contrast to the basis, this information cannot be used as a potential investment strategy because of 
publication delay. However, we consider it for comparison purposes, because this measure has been used in 
previous studies. 
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Pedersen (2008) and Menkhoff, Sarno, Schmeling, and Schrimpf (2012) show that the VIX 

shocks can explain price dynamics in several markets that are not directly related to equity 

during a crisis, including currency crashes, violation of covered interest rate parity and 

fluctuation of sovereign bond spreads. As described by Cheng, Kirilenko, and Xiong 

(2014), innovations in the VIX index can be a proxy for shocks to financial trader’s risk 

absorption capacities, which reflect a change in the systematic risk. 

The first systematic risk measure is a time-varying beta relative to the equity market returns 

(S&P500) on the commodity future returns over a rolling window of 52 weeks. The market 

beta, denoted as  , is computed as follows:  

=
 (,−1,   ,−1)

,,−1
2       (3.1) 

where the numerator is the covariance of the excess return of commodity , and the weekly 

return of the equity market. Because returns at t represent the subsequent return, the beta 

must be computed with the realized return, which is represented by the period t-1. Finally, 

,,  is the variance of weekly equity market return.  

Table 5 shows statistics on the market beta for each commodity futures. The average 

market beta is 0.20, which implies that commodity futures prices are expected to fall by 

0.20% for a drop of 1% in the S&P500 index. On average, all commodity futures have a 

positive market beta that varies between 0.00 for lean hogs to 0.47 for nickel. Although the 

market betas are mainly positive, they have also been negative between 9.5% of the time 

for copper and 53.7% of the time for lean hogs. Relative to the median, metals and energies 

(except natural gas) are more frequently classified in the high market beta, whereas the soft 

commodities, grains and livestock are more often classified in the low market beta.  

TABLE 5 ABOUT HERE 

Figure 4 illustrates the evolution of the 1st quartile, the 4th quartile and average market beta 

between 1996 and 2015. The spread between the 1st and 4th quartile is narrow at the 

beginning of 2000 while the average market beta is almost zero. Then, the spread between 

1st and 4th quartile widen during the commodity boom until the financial crisis when market 

betas fall sharply. The average market beta is at its highest level during the post-crisis 
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period, even the 4th quartile is above zero. Bhardwaj, Gorton and Rouwenhorst (2015) 

report similar observations as the correlation between commodity and equity markets 

considerably increases during 2005-2014 period relatively to before 2004. 

FIGURE 4 ABOUT HERE 

The second systematic risk measure is a time-varying beta of commodity futures returns 

relative to weekly changes in the VIX index. A negative VIX beta means that the return of 

the commodity tends to perform poorly when the VIX is soaring (unstable financial 

environment). The average VIX beta is -0.11, which indicates that commodity futures 

prices are expected to fall by 0.11% for an increase of 1.0 point of the VIX index. Table 6 

shows statistics on the VIX beta for each commodity future. Only two commodities—

rough rice and lean hogs—have a positive beta on average. In general, the table shows that 

commodity futures returns tend to react negatively when the VIX is soaring, which is 

consistent with Cheng, Kirilenko, and Xiong (2014). Relative to the median, only lean hogs 

are on the same side of the median more than 80% of the time.  

TABLE 6 ABOUT HERE 

In summary, we consider that the commodity futures with the highest systematic risk 

exposure are those with either the most positive market beta or the most negative VIX beta. 
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4. Empirical analysis 

The first section of the empirical analysis shows the results of portfolios when commodity 

futures are sorted by their basis to capture the hedging risk premium. Next, the results of 

portfolios based on systematic risk are shown to illustrate the systematic risk premium. 

Finally, the results of double-sorted portfolios are shown, suggesting both that the hedging 

risk premium does not include remuneration for systematic risk and that investors can 

achieve a greater excess return when commodity futures are independently sorted based on 

both the basis and the market beta.  

4.1. Hedging risk premium 

In this section, we investigate the role of the basis in the hedging risk premium by 

separating commodity futures based on their basis, as highlighted in the literature.  

To capture the hedging risk premium, commodities futures are sorted at the beginning of 

each period given their basis. Within each portfolio, the weekly excess return is equally 

weighted. Because the database contains 26 commodities, the sample is separated into 

quartile portfolios: 7 commodities are in the long portfolio; 7 other commodities are in the 

short portfolio. As shown in panel A of table 7, the portfolio containing the commodities 

with the highest basis ( ) has the most positive weekly excess return compared to the 

three other portfolios. The inverse is also true; the lowest basis portfolio () has the most 

negative excess return. We use the same methodology as previous papers reported in table 

1, unless we are using a shorter rebalancing timeframe (weekly instead of monthly or bi-

monthly) and extending the database up to December 2015.  

The results of the basis portfolios between 1996 and 2015 remain in line with previous 

papers. The basis has an influence on commodities returns and allows investors to capture 

the hedging risk premium by selecting commodity futures based on the basis. The hedging 

risk premium can be captured through a long-short portfolio which contains long positions 

taken in commodity futures with the highest basis (generally backwardation markets) and 

inversely, short positions taken in commodity futures with the lowest basis (generally 

contango markets). This portfolio is called the “single-sorted basis portfolio.” This 
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portfolio ( − ) generates a statistically significant11  average weekly return of 0.25% 

over the 1,043 weeks studied, for a Sharpe ratio of 0.72. As in previous studies, because 

both portfolios’ weekly returns are added together, they reflect the performance of a 

portfolio with a leverage of 200%. The excess return of our single-sorted basis portfolio is 

similar to other studies using the same methodology with Sharpe ratios between 0.47 and 

1.04, as shown in table 1. Previous papers use the Sharpe ratio to evaluate the risk-adjusted 

performance of each portfolio and we will also use this measure to compare the 

performance of our portfolios throughout this paper.  

TABLE 7 ABOUT HERE 

This positive weekly excess return reflects the hedging risk premium paid by hedgers to 

avoid price uncertainty at the time of selling their goods. Without this premium, investors 

would not have an incentive to be the counterparties of commodity hedgers. Compared to 

a long-only equally weighted commodity futures portfolio, the basis portfolio allowed 

investors to collect a risk premium, whereas the long-only equally weighted portfolio has 

had a negative return since 1996. As demonstrated by previous studies and our results, 

investors are better off capturing the hedging risk premium based on the commodity futures 

basis than with a long-only equally weighted portfolio of commodity futures.  

4.2. Systematic risk premium 

We now examine the role of systematic risk and determine the premium that investors can 

obtain by selecting commodities according to systematic risk exposure. In theory, investors 

should require a higher expected return for assets with a strong exposure to systematic risk 

because those assets provide less diversification within a broader investment portfolio. 

Consequently, we should expect portfolios that have commodities with the highest 

systematic risk exposure to provide higher returns to compensate this additional risk. 

Previous papers present no conclusive evidence about systematic risk premium as a distinct 

component of commodity risk premium. They mainly use the market beta to establish the 

expected return as for equity assets and conclude that the realized returns of individual 

                                                           
11 Statistical significance is determined by the value of the t-statistics based on the Newey-West method for 
correction error serial correlation. Appendix D provides details about this method. 
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commodity cannot be forecasted based on the market beta because those betas are not 

statistically significant. As we see on figure 4, the relationship between commodity and 

equity markets has changed since the 2008 financial crisis and likely the systematic risk 

premium in the commodity market has followed. Recently, Bakshi, Gao, and Rossi (2015) 

show that innovations in equity volatility and basis are linked, but they consider 

innovations in equity volatility as a factor that explains the hedging risk premium, not as a 

separate risk premium. The authors regress the basis portfolios with the innovation in 

equity return volatility and conclude that the returns from taking a long position in the 

backwardated commodities is negatively and significantly exposed to innovations in equity 

volatility. 

We propose a new methodology to demonstrate the impact of the systematic risk exposure 

to the commodity excess returns. Alike the basis portfolio, we will rank commodity futures 

based on their time-varying beta and evaluate if the return of each portfolio changes 

according to its systematic risk exposure. Our procedure focuses on the beta of each 

commodity futures relatively to the others as a systematic risk premium determinant 

instead of the statistical power of each market beta. Commodity futures with the highest 

exposure to systematic risk (most positive market beta or negative VIX beta) are part of 

the long portfolio, and commodity futures with the lowest systematic risk (most negative 

market beta or positive VIX beta) are incorporated into the short portfolio. Table 8 offers 

conclusions that differ from the existing literature. By sorting commodity futures according 

to their market beta, panel A shows that the portfolio with the highest systematic risk 

exposure, , has the most positive return, and returns monotonically decrease with 

exposure, which suggests that systematic risk is indeed a distinct component of a 

commodity futures risk premium. Additionally, the risk premium collected through a 

systematic risk portfolio does not seem to be closely related to the basis portfolio, as the 

average basis remains relatively constant across systematic risk portfolios. The long-short 

market beta portfolio has a positive and significant excess return of 0.18%, with a t-statistic 

of 2.27. The Sharpe ratio of 0.46 confirms a noteworthy source of return.  

TABLE 8 ABOUT HERE 
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The results of the portfolios sorted by the VIX beta in panel B also confirm the impact of 

systematic risk on commodity futures excess returns. The portfolio with the lowest VIX 

beta, , generates the highest weekly excess return. Then, returns constantly reduce for 

portfolios with a higher VIX beta. The long-short portfolio has an average excess return of 

0.17%, a Sharpe ratio of 0.45 and a t-statistic of 2.25. Thus, the results are similar when 

we examine the exposure of commodities to either the return of the equity market or 

innovations in the implied volatility of the equity market. 

Overall, when commodity futures are assigned based on their market beta or VIX beta, the 

portfolio with the highest systematic risk exposure provides a statistically significant 

excess return over the portfolio with the lowest systematic risk exposure. This difference 

reflects the compensation required by risk-averse investors for bearing systematic risk in 

commodity futures. Thus, the commodity market is not that different from other asset 

classes, which typically involve a premium requirement for systematic risk. In addition to 

our methodology, the period studied could explain why our conclusion about the systematic 

risk premium is different from previous papers. As underlined by Bhardwaj, Gorton and 

Rouwenhosrt (2015), the correlation between the stock market and commodity has 

increased in the last decade and it can be attributed to the increased participation of 

financial investors in commodity futures markets, also named the “financialization” of the 

commodity market. Indeed, a radically change in the investors’ risk allocation can also 

impacted the commodity market, as described by Cheng and Xiong (2014). The inflow of 

investment capital by institutional investors, money managers, and other speculators has 

surged since the new millennium12 which could explain the divergence between our results 

and previous papers. 

4.3. Double-sorted portfolios with market beta 

Thus far, the analysis indicates that commodities with a high basis are not necessarily the 

same as those with a high systematic risk exposure and vice versa. Therefore, the two 

approaches for sorting commodity futures complement each other. The objective of this 

section is to show that excess returns are enhanced if we combine both selection 

                                                           
12 Bhardwaj, Gorton and Rouwenhorst (2015) show that the open interest held by non-commercial traders 
has more than double from 2004 to 2014 while it remains constant between 1994 and 2004. However, 
there is little evidence that a category of participant has grown disproportionally relative to the market.  
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procedures. To empirically evaluate both hedging and systematic risk premiums, we now 

construct double-sorted portfolios. The double-sorting methodology is used by Basu and 

Miffre (2013)13 on hedgers’ and speculators’ positions, but that methodology has not been 

used before to show the impact of systematic risk exposure on the commodity risk 

premium. 

At the beginning of each week, commodity futures are assigned to one of the four portfolios 

based on their basis. Independent of the basis, commodity futures are also assigned if the 

systematic risk exposure is above or below the median. This classification scheme allows 

the generation of a cross-section of 4 x 2 = 8 portfolios , where i and j denote the indexes 

for basis and systematic risk, respectively. Henceforth,  ( ) refers to the portfolio of 

commodity futures belonging to the highest (lowest) basis and the highest (lowest) 

systematic risk exposure. If investors require a greater commodity risk premium for 

commodity with a strong beta to systematic risk, the portfolio  −  should have a 

positive and statistically significant excess return. Additionally, to evaluate whether a 

significant and greater commodity risk premium is captured by double sorting, the 

portfolio −  should have a statistically significant higher return than the single-

sorted basis portfolio − . Each portfolio’s weekly return represents the equally 

weighted excess returns of all commodities corresponding to the criteria.  

Table 9 shows the results and is consistent with the hypothesis that investors require a 

higher commodity risk premium in return holding a position that is exposed to changes in 

the financial markets. For each portfolio (, ,  and ), the sub-portfolio with the 

highest systematic risk exposure ( , ,  and ) has a higher return than the sub-

portfolio with the lowest systematic risk exposure ( , ,  and ), independent of 

the basis. The only exception is  of the market beta portfolio. 

Panel A shows that the double-sorted basis portfolio with the market beta, − , 

generates an average weekly return of 0.39% with a Sharpe ratio of 0.79, which is above 

the single-sorted basis portfolio’s Sharpe ratio of 0.72. The return of the double-sorted 

                                                           
13 They construct double-sorted portfolios based on hedgers’ and speculators’ positions to determine if the 
results outperform the single-sorted portfolio which would confirm independency between hedgers’ and 
speculators’ position. They obtain similar results, suggesting no value-added for the second sort. 
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basis and market beta portfolio is strongly statistically significant, with a t-stat of 3.55. The 

t-statistics to test whether the double-sorted portfolio is outperforming the single-sorted 

basis portfolio is 1.84, confirming that the commodity risk premium provides 

compensation not only according to hedging demand but also for systematic risk, which is 

not entirely captured within the hedging risk premium. 

Panel B shows the double-sorted basis portfolio when the portfolio is rebalanced monthly 

instead of weekly. Results are generally weaker principally due to the monthly excess 

return of  at 0.24% per month. Even though the monthly −  as a significant 

monthly excess return of 0.98% with a Sharpe ratio of 0.48, it does not significantly 

outperform the monthly single-sorted basis portfolio with a t-statistic of 1.38. The monthly 

rebalanced portfolio seems to be less efficient to capture the hedging risk premium because 

most of the return of  of the weekly portfolio has shifted to  in the monthly portfolio. 

A monthly rebalancing timeframe might not be optimal as the commodity risk premium is 

time-varying and market fundamentals can quickly change. For instance, during the 

summer, grains’ risk premium is largely related to the weather which will directly influence 

the annual production. As soon as weather forecasts are available for corn pollination or 

soybean pod development stage, the risk premium can drastically change. It may also be 

true for geopolitical conflicts which likely influence the risk premium of some 

commodities related to the conflict areas, and those events can start or end quickly. Gomes 

(2015), Basu and Miffre (2013) also obtain a better Sharpe ratio for portfolios with shorter 

rebalancing period.  

TABLE 9 ABOUT HERE 

The positive performance of the double-sorted portfolio over both the equally weighted 

portfolio and the single-sorted basis portfolio confirms the additional contribution of 

systematic risk to the commodity risk premium. Thus, figure 5 shows both the single-sorted 

basis portfolio and the double-sorted basis portfolios standardized at 100 from 1996 to 

2015. At the end of the sample, the single-sorted basis portfolio is worth 1313, versus 5546 

for the double-sorted market beta portfolio and 7030 for the double-sorted VIX beta 

portfolio (section 5).  

FIGURE 5 ABOUT HERE 
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In summary, the outcome of this study shows, consistent with previous studies, that sorting 

commodity futures based on their basis helps to capture the hedging risk premium. In 

contrast to the previous literature, we demonstrate that systematic risk exposure plays a 

significant role in the determination of the commodity risk premium, which also includes 

a systematic risk component. This finding confirms that risk-averse investors require a 

different risk premium that depends on systematic risk exposure. Otherwise, they would 

not have the financial motivation to be the counterparties of hedgers for commodity futures 

that correlate strongly with global financial markets. By exploiting both sources of the risk 

premium, we can capture significantly greater commodity risk excess returns when 

commodity futures are independently sorted based on both their basis and systematic risk 

exposure. The results differ from Bakshi, Gao, and Rossi (2015), who show that the returns 

from taking a long position in high-basis commodities are negatively and significantly 

exposed to innovations in the equity market, which could explain the positive 

compensation for single-sorted basis portfolios. We show that in reality, the hedging risk 

premium (basis) and systematic risk premium are quite different and therefore complement 

each other. 

 

 

 

 

 

 

 

 

 



29 
 

5. Additional analysis 

We now examine the results of the double-sorting portfolio when VIX beta is used as a 

systematic risk measure. Also, we analyze whether the results vary when contemporaneous 

hedging pressure is used instead of the basis to determine the hedging risk component of 

the commodity risk premium.  

5.1. Double-sorted portfolios with VIX beta 

Table 10 shows that sorting on the VIX beta provides even stronger results than market 

beta. Panel A shows the double-sorted basis portfolio with VIX beta −  has an 

average weekly return of 0.41%, with a Sharpe ratio of 0.83, the highest Sharpe ratio of 

this paper’s portfolios. The return of the double-sorted basis and VIX beta portfolio is 

statistically significant at a confidence level of 1% with a t-stat of 3.64. The t-statistics to 

test whether the double-sorted portfolio is outperforming the single-sorted basis portfolio 

is 2.12, thus supporting the results of the double-sorted portfolio with market beta.  

Panel B shows the results when the portfolio is monthly rebalanced. The  −  has a 

significant monthly excess return of 1.04% for a Sharpe ratio of 0.50 which is weaker than 

the weekly rebalanced portfolio. The t-statistic regarding the outperformance versus the 

monthly single-sorted basis portfolio is 1.53. Alike the double-sorted portfolio with the 

market beta, most of the excess return of   seems to be transferred into . 

TABLE 10 ABOUT HERE 

5.2 Single-sorted portfolio with hedging pressure 

First, tables 11 and 12 show statistics on both commercial and non-commercial hedging 

pressure from January 1996 to December 2015. On average, commercial traders hold short 

commodity futures, whereas non-commercial traders mainly hold long commodity future. 

Thus, commodity producers are more willing to hedge their price than are commodity 

consumers because commercial hedging pressure is mainly negative, as proposed by 

Keynes (1930). There is a strong auto-correlation in hedging pressure, showing that the 

pressure does not change quickly from one week to the next. 

TABLE 11 AND 12 ABOUT HERE 
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According to the literature, hedging pressure is a determinant of the risk premium on 

futures markets. If commodity futures are assigned to portfolios based on their hedging 

pressure, we should expect a higher excess return for commodities with a strongly negative 

(positive) commercial (non-commercial) hedging pressure than for other portfolios. 

Selecting commodities for which hedgers are massively selling could give us insight into 

which commodities offer the greatest hedging risk premium. Alternatively, speculators’ 

positions can be used as a proxy of the inverse position of the hedgers.  

At the beginning of each week, commodity futures are assigned to a quartile based on their 

contemporaneous hedging pressure (published at the end of the week). As reported by 

Gorton, Hayashi, Rouwenhorst (2013), the contemporaneous hedging pressure can be used 

to capture the hedging risk premium, but results are not statistically significant when 

hedging pressure is lagged. Therefore, the following results using hedging pressure do not 

reflect an investable strategy but are relevant to support our findings. Because the CFTC 

does not report traders’ positions for commodity futures traded on the LME, only 21 

commodity futures are left and thus, each quartile portfolio holds 5 commodity futures.  

As shown in table 13, contemporaneous hedging pressure has an impact on commodity 

futures returns. As shown in panel A, the portfolio with the lowest commercial hedging 

pressure ( ) has the most positive return. However, the portfolio with the highest 

commercial hedging pressure ( ) has the most negative return, with a weekly excess 

return of -0.15%. Commercial hedging pressure seems to be a better indicator for detecting 

underperforming commodities, because  is the only portfolio with a statistically 

significant return. The average basis of each portfolio follows the logic that commercial 

traders are predominantly short commodity markets in backwardation and therefore pay 

the hedging risk premium. Regarding systematic risk exposure, betas are mostly unchanged 

for any commercial hedging pressure portfolio. The long-short commercial hedging 

pressure ( − ) has an average weekly excess return of 0.22% over a 20-year sample 

and is significantly different from zero at a confidence level of 1%.  

Panel B shows the analysis with non-commercial hedging pressure. The results are similar 

to panel A, likely because the non-commercial hedging pressure is a reflection of the 

commercial hedging pressure portfolio. The only gap between the commercial and non-
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commercial positions relates to the commodity futures held by the non-reportable traders. 

Therefore, commodities with the highest non-commercial hedging pressure are assigned to 

, whereas commodities with the lowest non-commercial hedging pressure are allocated 

to . Only  is significantly different from zero and composes the major portion of the 

 the −  return. Then again, the average basis of each portfolio follows non-

commercial hedging pressure. Additionally, for the hedging pressure portfolio, the market 

and VIX beta are not different between portfolios, illustrating the independence between 

hedging pressure and systematic risk exposure. The long-short portfolio −  has an 

average weekly excess return of 0.22%, which is significantly different from zero. Both 

commercial and non-commercial hedging pressure long-short portfolios have a Sharpe 

ratio of 0.65. 

TABLE 13 ABOUT HERE 

The results of portfolios that sort commodity futures by their commercial and non-

commercial hedging pressure are similar to those found by Basu and Miffre (2013) who 

use the same methodology by creating a long-short portfolio based on the hedging pressure. 

Basu and Miffre (2013) show multiple results based on different ranking and holding 

period, the average Shape ratio of both commercial and non-commercial portfolios is 

slightly above 0.50. Szymanowska et al. (2014) use bimonthly rebalancing frequency to 

construct the long-short portfolio and achieve to a similar return as Basu and Miffre, 

between 5% and 6% per annum which is also statistically significant, but they do not report 

the standard deviation to compute the Sharpe ratio. These returns are weaker than our 

results, but similar on a risk-adjusted basis.  

Panel B of table 7 shows the single-sorted basis portfolio without the commodities traded 

on the LME. If we compare the results of hedging pressure portfolios to basis portfolios, 

the average excess return of the the −  portfolio is almost identical. The high-minus-

low basis portfolio without LME futures has an average weekly excess return of 0.21% for 

a Sharpe ratio of 0.54 which is below the hedging pressure portfolios. Although this result 

is lower than that of the single-sorted basis portfolio with 26 commodities, it remains 

statistically significant. From this table, we see in the portfolio characteristics that 

contemporaneous hedging pressures follow the pattern of basis within each portfolio. As 
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reported by Gorton, Hayashi, and Rouwenhorst (2013), commercial traders are net short, 

whereas non-commercial traders are net long, regardless of the basis. 

5.3. Double-sorted portfolio with hedging pressure 

This section discusses the results of the double-sorted portfolios based on hedging 

pressures and systematic risk. Essentially, the same methodology as the double-sorted basis 

portfolio is used here.  

Table 14, panel A, shows the results of a double-sorted portfolio by commercial hedging 

pressure and market beta. The double-sorted commercial hedging pressure portfolio −

 has a positive excess return of 0.32% on average, for a Sharpe ratio of 0.63. This is 

very similar to the single-sorted commercial hedging pressure portfolio with a Sharpe ratio 

of 0.65. From a risk-reward perspective, the higher return in the double-sorted portfolio is 

offset by a higher standard deviation. Indeed, although the doubled-sorted portfolio 

outperforms the single-sorted portfolio, the t-statistic is too low to be statistically 

significant at 1.37.  

Panel B shows results of the double-sorted portfolio based on commercial hedging pressure 

and the VIX beta. In general, the results are slightly better with the VIX beta as a risk 

measure than the market beta.  has the most positive excess return with a 0.15% weekly, 

nearly statistical significant at a 10% confidence level. In line with economic theory,  

has the most negative weekly return at -0.25%. By constructing − , an average 

weekly return of 0.40% is achieved, for a Sharpe ratio of 0.81, and is statistically significant 

at a confidence level of 1%. Regarding the value added of the second sort, the double-

sorted outperforms the single-sorted commercial hedging pressure and is statistically 

significant, with a t-statistic of 2.32. This finding confirms that the VIX beta presents 

additional information for determining the commodity risk premium, because the double-

sorted portfolio statistically outperforms the single-sorted portfolio, which only considers 

commercial hedging pressure.  

TABLE 14 ABOUT HERE 

The results for the double-sorted portfolio assigning commodity futures based on non-

commercial hedging pressure and systematic risk exposure are presented in table 15. In 
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general, the results are very similar to those presented with the double-sorted commercial 

hedging pressure portfolio. 

TABLE 15 ABOUT HERE 

As shown through an analysis of hedging pressure, the single-sorted portfolio, like the 

basis, allows us to capture the hedging risk premium. However, double-sorted hedging 

pressure portfolios are statistically better only with the VIX beta. As with the double-sorted 

basis portfolio, it seems that investors adjust the required systematic risk premium 

according to the covariation of commodities with implied uncertainty in financial markets 

more than the historical covariance with equity returns.  

Furthermore, the results of the double-sorted basis portfolio outperform those generated 

with hedging pressure. This difference can be explained by the limitations in the CFTC 

classification used to calculate hedging pressure. First, non-reportable traders are not 

included in the hedging pressure measures, which leaves approximately 10% to 30% of 

positions unreported (Basu and Miffre, 2013). Additionally, swap dealers are considered 

within the category of commercial traders, although they might take positions for 

speculator clients. Therefore, the basis is likely to be a better measure to capture the 

hedging risk premium, because there is no reporting issue, and any change in risk allocation 

or hedging demand can instantly be shown by a change in commodity basis. 
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6. Conclusion 

In this paper, we examine the systematic risk component of the commodity risk premium. 

We show that the commodity risk premium contains both a hedging risk premium and a 

systematic risk premium, which are largely independent of each other. Therefore, a greater 

commodity risk premium can be captured by selecting commodities based on both the basis 

(or hedging pressure) and systematic risk exposure. We generate this prediction by 

exploiting a database of 26 commodities futures from January 1996 to December 2015. We 

determine the systematic risk exposure using time-varying betas that are generated with 

both the weekly return of the S&P500 index (market beta) and the weekly change of the 

VIX index (VIX beta).  

First, we confirm the role of the basis in the determination of the hedging risk premium, 

and our results are similar to those of the existing literature which is not surprising as we 

use a similar methodology. By sorting commodity futures based on the basis, the quartile 

portfolio containing the commodities with the highest basis generates the highest average 

excess return and the excess return monotonically decreases for portfolios with a lower 

basis. Similar results are obtained if we replace the basis with a measure of 

contemporaneous hedging pressure. Second, we show that investors also require 

compensation depending on the systematic risk exposure of commodities. We use the same 

methodology as for the hedging risk premium, we weekly sort commodity futures based 

on their marker beta and we show that the long-short portfolio has a statistically significant 

positive excess return. Therefore, commodity futures are not that different from other asset 

classes: contrary to the conclusions of previous studies, the commodity market is impacted 

by systematic risk.  

We then provide evidence that investors can capture both the hedging risk premium and 

the systematic risk premium embedded in commodity returns with a double-sorted 

portfolio. The portfolio with the highest (lowest) basis and systematic risk exposure has 

the most positive (negative) average excess return. By going long (short) the portfolio with 

the highest (lowest) basis and systematic risk exposure, an average weekly excess return 

of 0.39% is generated when the systematic risk is represented by the market beta, and the 

average weekly excess return is 0.41% when the VIX beta is used. These double-sorted 
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portfolios statistically outperform the typical single-sorted basis portfolio, illustrating that 

a greater commodity risk premium is captured when the basis and the systematic risk are 

jointly considered. We also generate the double-sorting monthly rebalanced portfolio and 

our results are weaker for those portfolios. That may be explained by the time-varying 

characteristic of the commodity risk premium. Additionally, the outperformance of the 

double-sorted portfolio indicates that the hedging risk premium and the systematic risk 

premium are not integrated but instead complement each other. The double-sorting 

portfolio methodology has not been employed before to show the distinct existence of the 

hedging and systematic risk premium in the commodity futures market.  
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6. Conclusion (français) 

À travers cette thèse, on examine la composante du risque systématique dans le prime de 

risque du marché à terme des marchandises. On démontre que cette prime de risque des 

marchandises contient une prime selon la demande de couverture ainsi qu’une prime selon 

l’exposition au risque systématique lesquelles sont indépendantes. Conséquemment, une 

plus importante prime de risque des marchandises peut être capturée en sélectionnant les 

marchandises selon leur basis (ou taux de couverture) et leur exposition au risque 

systématique. Pour générer ces résultats, on a utilisé une base de données de 26 contrats à 

terme sur marchandises de janvier 1996 à décembre 2015. Pour déterminer l’exposition au 

risque systématique, des betas variables dans le temps sont générés avec le rendement 

hebdomadaire de l’indice S&P500 (beta du marché) ainsi qu’avec les variations 

hebdomadaires du l’indice VIX (beta du VIX) 

Premièrement, on reconfirme le rôle du basis dans la détermination de la prime de risque 

de couverture et nos résultats sont similaires à la littérature existence. En assignant les 

contrats de marchandises en quartile selon leur basis, le portefeuille avec les marchandises 

ayant le plus élevé basis génère le meilleur rendement excédentaire moyen et les 

rendements diminuent progressivement pour les portefeuilles avec un basis plus faible. 

Deuxièmement, on montre que les investisseurs exigent une compensation différente entre 

les marchandises, dépendamment de l’exposition au risque systématique. Cela confirme la 

présence d’une composante reliée au risque systématique dans la prime de risque du 

marché à terme des marchandises. Donc, le marché des contrats à terme de marchandises 

n’est pas si différent des autres classes d’actifs qui sont également impactées par le risque 

systématique, contrairement aux conclusions des études précédentes. 

Ensuite, pour tester l’effet joint du basis et du risque systématique sur le rendement des 

marchandises, on a construit un portefeuille à double-assignation. Le portefeuille avec le 

basis et le risque systématique le plus élevé (faible) a en moyenne, le rendement 

excédentaire le plus positif (négatif). En achetant (vendant) le portefeuille avec le basis et 

risque systématique le plus élevé (faible), un rendement excédentaire hebdomadaire moyen 

de 0.39% est généré lorsque le beta du marché est utilisé pour représenter le risque 

systématique alors qu’un rendement de 0.41% est obtenu lorsque le beta du VIX est utilisé. 
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Ces portefeuilles à double-assignation surperforment le portefeuille typique long-court 

basis, illustrant une plus importante prime de risque sur marchandises capturée lors que le 

basis et le risque systématique sont conjointement considérés. On a aussi généré ces 

portefeuilles à double-assignation lorsque les positions sont rebalancées sur une base 

mensuelle et les résultats sont plus faibles. Cela pourrait être dû à la caractéristique de la 

prime de risque des marchandises de fluctuer à travers le temps. De plus, la surperformance 

du portefeuille à double-assignation indique que le prime de risque de couverture et la 

prime du risque systématique ne sont pas intégrés, mais plutôt complémentaires. 

Indépendamment du déterminant utilisé pour la prime de risque de couverture, les 

portefeuilles à double-assignation démontrent de meilleurs résultats avec le beta du VIX. 

La méthodologie des portefeuilles à double-assignation n’avait pas encore été utilisée 

auparavant pour démontrer l’existence distincte de la prime de couverture et la prime de 

risque systématique.  
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Appendix 

Appendix A. Commodity Futures Selection 

This section explains the motivations to exclude a few commodity futures from the 

database. First, precious metals have been excluded from the sample because they are also 

considered financial assets. Gold and silver are not included in our sample for this specific 

reason, as Gorton , Hayashi, and Rouwenhorst (2013). Additionally, the palladium contract 

has been dropped both because its volume is very concentrated into the nearest delivery 

contract and because inconsistency is noted in the basis, because the second nearest 

delivery is almost not traded. Moreover, lumber, milk and butter are not included in the 

sample because of these products’ weak trading activity, with the most active contract’s 

open interest being below 5,000 futures. Additionally, although pork belly is included in 

some previous studies, that futures contract is no longer listed on the Chicago Mercantile 

Exchange (CME), which explains why it is not included in the sample. Finally, electricity 

and propane are not part of the energy sector because these futures contracts are tradable 

through the CME Clearport which is traded “Over-The-Counter”, low open interest is 

disclosed by the exchange and there are restrictions for investors to trade Clearport 

products. For copper, we use the CME contract instead of LME as for other industrial 

metals because unlike the LME contracts, the CME contract is in the CFTC database. 

Appendix B. Rolling Methodology and Deliveries Dropped 

Here, we detail the methodology used to roll the futures contract to later delivery in order 

to compute the weekly excess return. Essentially, commodity trading advisors and hedge 

funds tend to hold positions in the most-traded deliveries on the futures market (Black, 

Chambers, and Kazemi, 2012) to reduce the bid and ask spread paid when they enter or 

exit a position. Based on this practice, the futures contract held to compute the weekly 

return is rolled into the next most-active futures contract according to the volume of the 

current week which is different from the methodology used into previous papers which roll 

the futures contract automatically to the nearest delivery regardless of the volume. By 

doing so, some futures contracts deliveries will not be traded, such as the September 

delivery for corn, which falls between the old crop (July) and the new crop (December). 

During the summer, farmers sell December futures contracts to hedge their crop, making 



41 
 

the liquidity of this expiration the highest; consequently, speculators also trade this delivery 

which explains the much higher volume and open interest on December corn futures than 

on September futures. Moreover, hedgers are more likely to pay a higher risk premium on 

new crop sales as the uncertainty is higher, principally due to the unknown weather for the 

pollination stage which occurs at the end of July or for possible early frost in September. 

Each commodity has a different supply and demand structure and it influences the volume 

on different deliveries. The reason why we will hold the most traded futures contract 

instead of the nearest delivery, is to focus on deliveries where the hedging risk premium is 

likely to be more important. By rolling the position automatically on the nearest delivery, 

previous papers trade the September corn contract in July and August, although most of 

the volume is on the December contract. In summary, the current futures contract will be 

transferred to a later delivery if (1) either the first notice day or last trading day is during 

the next coming week or (2) if the volume is higher on a later delivery month. Moreover, 

deliveries are dropped if they are the most active contract by less than 2 weeks per year on 

average to focus on the most active deliveries. Table 2 in the annex shows the delivery 

dropped for each commodity futures.  

Appendix C. Hedging Pressure 

This section provides more details about the database used to compute weekly hedging 

pressure. All of the COT reports provide a breakdown of each Tuesday’s open interest for 

markets in which 20 or more traders hold positions equal to or higher than the reporting 

levels established by the CFTC. Additionally, the reports are published in both futures-

only formats and futures-and-options-combined formats. To combine option positions with 

futures, the CFTC uses the options’ delta as a futures contract equivalent. The combined 

futures-and-options position, which has only been available since mid-1995, is used in this 

paper.  

From February 1 to May 23, 2000, futures-and-options combined data are missing for crude 

oil, heating oil, gasoline, natural gas and platinum because combined reports for markets 

trading on the NYMEX exchange were not officially released for this period. The delta 

factors supplied by the NYMEX in its daily tape to the CFTC do not always agree with the 

delta factors published by the exchange for this period. Because delta factors are needed 
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for the combined report, combined records for the NYMEX are not published for this 

period. The best available estimation for these missing data are the futures-only positions 

and open interest, which are used to fulfill holes in the database. Moreover, the NYMEX 

and ICE exchange did not publish data for September 11, 2001, because of the attacks on 

that date. Other exchanges report the numbers on September 10 instead of for that Tuesday, 

which was September 11, 2001. However, the hedging pressure of this week was not 

computed and the hedging pressure of the previous week is instead used to complete the 

series for all commodity futures.  

Appendix D. Newey-West t-statistics 
As described by Gorton, Hayashi, and Rouwenhorst (2013), to calculate the t-statistics by 

testing the null hypothesis to know whether the population mean of a serially correlated 

series is zero, a consistent estimator of the long-run variance is needed. All of the below 

formulas are taken directly from Gorton, Hayashi and Rouwenhorst (2013). 

Let  be the serially correlated scalar time series and let = ∑  be the sample 

mean. Under suitable assumptions (see, e.g. Hayashi (2000, Chapter 6.5)), we can show 

that, under the null,  

  → 0, (), 

Where () is called the long-run variance, is given by 

()= +2∑ =∑ , ≡ ( ). 

The so-called Newey-West estimate of the long-run variance is: 

. () ≡ ∑ 1− , ≡ ∑ . 

Under suitable conditions, this is a consistent estimator of (). Therefore, this can be 

used to compute the t-ratio for the sample mean that is asymptotically standard normal: 

≡ 
  

. () 
 → (0,1)       

This is the t-statistics displayed throughout the paper. The window width  is 10 weeks 
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Table 1. Literature on the Role of Commodity Basis 

The table shows the result of 9 different papers studying the high-minus-low basis portfolio to capture the commodity risk premium. The first row is the proportion 
of the most backwarded and contangoed commodities included in the portfolio. The second row is the sample timeframe. The third row shows whether the return 
includes the collateral’s return or only the excess return. The next row shows whether the return contains leverage because the long-short portfolio has positions 
on both portfolios and returns are added up in some studies, reflecting 200% leverage. Next, the table demonstrates the rebalancing frequency. The fifth row is the 
number of commodity futures used in the sample. The last three rows are statistics regarding the portfolio’s performance. * The performance is for the 4-week 
ranking period and 26-week holding period portfolio, which is the best-performing strategy in this study. ** The performance is for the 8-month maturity portfolio, 
which is the best-performing strategy in this study. 

 

 Erb and 

Harvey (2006) 

Gorton and 

Rouwenhorst 

(2006) 

Gorton et al. (2013)  Yang (2013)  Basu and Miffre 

(2013) 

Szymanowska et al. 

(2014) 

Daskalaki et al. 

(2014) 

Bakshi et al. (2015)  Bhardwaj et al. 

(2015) 

Strategy High-Low Basis 

(50%/50%) 

High-Low Basis 

(50%/50%) 

High-Low Basis 

(50%/50%) 

High-Low Basis 

(14%/14%) 

High-Low Basis 

(15%/15%) 

High-Low Basis 

(25%/25%) 

High-Low Basis 

(22%/22%) 

High-Low Basis 

(17%/17%) 

High-Low Basis 

(50%/50%) 

Period Dec. 1982 to  

May 2004 

July 1959 to  

Dec. 2004 

Jan. 1971 to  

Dec. 2010 

Jan. 1970 to  

Dec. 2008 

Sept. 1992 to 

 March 2011 

March 1986 to 

 Dec. 2010 

Jan. 1989 to  

Dec. 2010 

Jan. 1970 to   

Sept. 2011 

Jan. 2005 to  

Dec. 2014 

Return Excess Return  Fully 

Collateralized 

Excess Return  Excess Return  Fully Collateralized  Excess Return  Excess Return  Fully Collateralized  Fully Collateralized 

Leverage No 200% No 200% No 200% 200% 200% 200% 

Rebalancing Monthly  Monthly Monthly Monthly  Multiple holding 

period 

Bimonthly Monthly Monthly Monthly 

Sample 12 commodities 

(GSCI Index) 

36 commodities  31 commodities  31 commodities  27 commodities  21 commodities  22 commodities  29 commodities  36 commodities 

Annual 

return 

3.65%  10.04% 5.32% 9.42% 8.29%* 14.53%** 11.60% 16.34% 10.41% 

Stand. Dev. 7.79%  13.16% 7.90% 27.12% 10.61%* 16.10%** 18.89% 22.26% 10.02% 

Sharpe Ratio 0.47 0.76 0.67 0.35 0.78 0.90 0.61 0.73 1.04 
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Table 2. Description of the Commodity Futures 

The table shows information about the commodity futures used in the paper. Columns 1 and 2 give the 
commodity group and name of each commodity future. Column 3 gives the exchange where the futures 
contract is traded. Note that CBOT, NYMEX, and COMEX are now all under the Chicago Mercantile 
Exchange group (CME). Column 4 is the commodity ticker at the exchange. Next columns show the available 
delivery month, where 1 is January and 12 is December. Column 6 shows the deliveries that have been 
dropped for liquidity purposes. The final columns indicate the price unit and quantity of each contract.  

 

 

 

 

Commodity 

group
Commodity Name Exchange

Exchange 

Symbol

Deliveries 

Available

Deliveries 

Dropped
Price / Unit Contrat size

Soft Cotton ICE CT 3,5,7,10,12 10 ¢ / lb 50,000 lbs

Soft Cocoa ICE CC 3,5,7,9,12 - $ / MT 10 metr. tons

Soft Sugar ICE SB 3,5,7,10 - ¢ / lb 112,000 lbs

Soft Coffee ICE KC 3,5,7,9,12 - ¢ / lb 37,500 lbs

Soft Froz. Orange Juice ICE JO 1,3,5,7,9,11 - ¢ / lb 15,000 lbs

Livestock Lean Hog CME LH 2,4,5,6,7,8,10,12 5 ¢ / lb 40,000 lbs

Livestock Live Cattle CME LC 2,4,6,8,10,12 - ¢ / lb 40,000 lbs

Livestock Feeder Cattle CME FC 1,3,4,5,8,9,10,11 4,9 ¢ / lb 50,000 lbs

Grain Wheat CBOT W- 3,5,7,9,12 - ¢ / bushel 5,000 bush.

Grain Corn CBOT C- 3,5,7,9,12 9 ¢ / bushel 5,000 bush.

Grain Oat CBOT O- 3,5,7,9,12 9 ¢ / bushel 5,000 bush.

Grain Rough Rice CBOT RR 3,5,7,9,11 - ¢ / lb 200,000 lbs

Oilseed Soybean CBOT S- 1,3,5,7,8,9,11 8,9 ¢ / bushel 5,000 bush.

Oilseed Soybean Oil CBOT BO 1,3,5,7,8,9,10,12 8,9,10 ¢ / lb 60,000 lbs

Oilseed Soybean Meal CBOT SM 1,3,5,7,8,9,10,12 8,9,10 $ / ST 100 short tons

Metal Copper NYMEX/COMEX HG 3,5,7,9,12 - ¢ / lb 25,000 lbs

Metal Platinum NYMEX/COMEX PL 1,4,7,10 - $ / oz 50 troy ounces

Metal Zinc LME ZN 3M - $ / MT 25 metr. tons

Metal Lead LME PB 3M - $ / MT 25 metr. tons

Metal Nickel LME NI 3M - $ / MT 6 metr. tons

Metal Aluminum LME AL 3M - $ / MT 25 metr. tons

Metal Tin LME SN 3M - $ / MT 5 metr. tons

Energy Crude oil NYMEX CL All - $ / barrel 1,000 barrels

Energy Heating oil NYMEX HO All - $/gallon 42,000 gallons

Energy Gasoline NYMEX RB All - $/gallon 42,000 gallons

Energy Natural Gas NYMEX NG All - $ / mmBtu 10,000 mmBtu
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Table 3. Statistics about Weekly Excess Returns – From 1996/01 to 2015/12 

The table reports statistics of the continuously compounded weekly excess return of each commodity future. 
The row labeled “EW portfolio” is for the long-only equally weighted portfolio. Columns 1 and 2 give the 
commodity group and the name of each commodity future. Columns 3 to 7 provide descriptive statistics about 
the weekly excess return for each commodity future from January 1996 to December 2015. The final 2 
columns give the correlation with the long-only equally weighted portfolio and with the previous week’s 
returns (auto-correlation).  

 

Std.

N Mean Dev. SkewnessKurtosis Max Min EW Return t-1,t

Soft Cotton 1043 -0.19% 3.68% 0.10 1.90 16.9% -14.9% 42.7% 2.7%

Soft Cocoa 1043 -0.02% 4.15% -0.11 2.03 19.1% -23.4% 37.4% -1.1%

Soft Sugar 1043 0.01% 4.36% -0.23 1.12 13.2% -19.2% 41.9% 4.7%

Soft Coffee 1043 -0.15% 4.88% 0.25 2.11 26.2% -19.3% 37.1% -1.4%

Soft Froz. Orange Juice 1043 -0.06% 4.54% 0.28 2.64 26.2% -18.2% 24.1% 0.0%

Livestock Lean Hog 1043 -0.15% 3.53% -0.66 4.08 13.0% -27.1% 11.4% 4.3%

Livestock Live Cattle 1043 0.00% 2.12% -0.30 3.25 8.8% -15.5% 23.6% -8.6%

Livestock Feeder Cattle 1043 0.04% 2.10% -0.21 1.41 7.9% -11.2% 14.2% -6.6%

Grain Wheat 1043 -0.26% 4.11% 0.22 1.31 15.2% -18.8% 49.2% 1.2%

Grain Corn 1043 -0.15% 3.89% 0.01 2.01 18.9% -17.9% 57.0% -3.2%

Grain Oat 1043 -0.05% 4.44% -0.02 1.64 18.2% -20.7% 44.8% -4.6%

Grain Rough Rice 1043 -0.21% 3.29% -0.07 1.07 12.5% -14.4% 34.0% 2.5%

Oilseed Soybean 1043 0.09% 3.36% -0.28 1.60 14.3% -16.0% 63.7% -2.3%

Oilseed Soybean Oil 1043 -0.08% 3.26% -0.11 1.28 12.5% -14.2% 58.3% 1.9%

Oilseed Soybean Meal 1043 0.21% 3.83% -0.08 1.20 16.5% -17.3% 52.1% -6.3%

Metal Copper 1043 0.05% 3.71% -0.79 4.69 14.0% -25.6% 64.2% -1.1%

Metal Platinum 1043 0.09% 3.05% -0.49 2.64 12.7% -15.1% 48.5% 4.4%

Metal Aluminum 1043 -0.01% 2.94% -0.31 2.14 9.2% -17.8% 60.1% -1.8%

Metal Zinc 1043 0.04% 3.98% -0.29 2.59 15.9% -19.8% 54.5% -4.8%

Metal Lead 1043 0.09% 4.54% -0.14 3.03 24.0% -18.8% 50.5% -8.2%

Metal Nickel 1043 0.01% 4.98% 0.10 2.78 32.0% -22.2% 56.8% -0.3%

Metal Tin 1043 0.08% 3.72% -0.56 4.43 15.4% -20.2% 51.4% -8.3%

Energy Crude Oil 1043 0.01% 4.92% -0.81 3.62 20.6% -31.2% 60.4% -0.7%

Energy Heating Oil 1043 0.10% 4.72% -0.21 2.01 23.6% -21.9% 59.2% 2.5%

Energy Gasoline 1043 0.25% 5.05% -0.42 2.31 22.9% -29.4% 58.6% -3.2%

Energy Natural Gas 1043 -0.43% 7.05% 0.06 1.04 25.2% -27.3% 37.4% 3.0%

EW portfolio 1043 -0.03% 1.87% -0.92 5.26 7.1% -12.2% 100.0% 2.2%

Commodity 

Group Commodity

Correlation with
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Table 4. Statistics about Commodity Futures Basis – From 1996/01 to 2015/12 

The table shows statistics for the basis of each commodity future. Columns 1 and 2 give the commodity group 
and the name of each commodity future. Columns 3 to 9 provide descriptive statistics about the basis for each 
commodity future from January 1996 to December 2015. Column 10 shows the average weekly ranking of 
each futures basis out of the 26 commodity futures, rank 1 being the highest basis. Columns 11 and 12 indicate 
the percentage that each commodity has been in backwardation and contango throughout the sample. The 
final three columns are the correlation between the futures basis and the next week’s return, weekly return 
and the previous week’s basis. 

 

Std. Avg % Back- % Con-

N Mean Dev. SkewnessKurtosis Max Min Rank wardation tango Return t,t+1Return t-1,tBasis t-1

Soft Cotton 1043 -5.87% 13.3% 1.08 3.87 62.2% -47.0% 16 23.5% 76.5% 0.2% 11.9% 91.5%

Soft Cocoa 1043 -2.09% 5.5% 0.59 1.62 19.8% -20.0% 13 28.5% 71.5% 0.6% 17.1% 93.4%

Soft Sugar 1043 4.30% 21.1% 0.89 0.83 80.0% -54.9% 12 50.3% 49.7% -2.3% 8.8% 93.8%

Soft Coffee 1043 -5.69% 16.1% 2.44 7.49 96.7% -34.2% 17 15.2% 84.8% 3.5% 14.1% 97.9%

Soft Froz. Orange Juice 1043 -4.57% 13.6% 0.92 3.14 96.5% -34.7% 15 34.0% 66.0% -1.5% 18.6% 84.6%

Livestock Lean Hog 1043 -9.64% 49.7% -0.05 -0.17 121.9% -149.2% 15 43.1% 56.9% 3.8% 12.5% 89.0%

Livestock Live Cattle 1043 -1.14% 19.5% 0.86 0.48 62.9% -42.1% 14 37.0% 63.0% -8.8% 5.6% 89.1%

Livestock Feeder Cattle 1043 -0.57% 12.9% 0.25 0.99 51.6% -47.0% 13 46.2% 53.8% -3.4% 8.2% 87.7%

Grain Wheat 1043 -9.60% 11.1% 2.00 6.84 51.2% -38.5% 19 12.0% 88.0% -1.9% 10.1% 92.7%

Grain Corn 1043 -7.93% 16.7% 4.68 29.12 157.1% -25.1% 19 11.5% 88.5% 1.1% 7.9% 90.0%

Grain Oat 1043 -1.00% 25.8% 2.21 6.41 151.3% -44.5% 16 29.1% 70.9% 2.2% 15.8% 91.9%

Grain Rough Rice 1043 -8.23% 21.5% 1.80 9.33 109.4% -119.9% 19 13.9% 86.1% -3.6% 7.4% 88.7%

Oilseed Soybean 1043 -1.27% 4.7% 0.53 -0.11 17.5% -11.6% 12 40.1% 59.9% 3.2% 13.8% 88.9%

Oilseed Soybean Oil 1043 -4.64% 6.7% 2.05 15.35 48.3% -24.4% 16 13.9% 86.1% -1.3% 7.7% 91.9%

Oilseed Soybean Meal 1043 7.27% 17.4% 2.35 7.55 116.3% -18.9% 9 60.4% 39.6% 0.5% 9.3% 88.1%

Metal Copper 1043 3.20% 7.7% 1.58 1.74 34.5% -6.3% 9 48.7% 51.3% 2.8% 10.5% 96.1%

Metal Platinum 1043 3.48% 4.8% 1.38 2.69 32.5% -2.9% 8 24.5% 75.5% 4.8% 12.7% 93.6%

Metal Aluminum 1043 -2.32% 5.1% 1.37 4.12 24.9% -16.1% 14 24.5% 75.5% -1.3% 14.1% 90.2%

Metal Zinc 1043 -1.92% 6.7% 4.72 35.80 65.9% -24.0% 13 22.9% 77.1% -9.1% 6.7% 90.2%

Metal Lead 1043 1.38% 8.4% 1.46 2.57 51.0% -13.6% 11 41.0% 59.0% -1.1% 16.0% 88.5%

Metal Nickel 1043 3.03% 8.4% 2.62 9.29 64.7% -22.8% 9 45.5% 54.5% -0.9% 10.4% 91.8%

Metal Tin 1043 2.56% 4.1% 1.52 3.25 27.5% -10.9% 8 66.4% 33.6% -2.0% 9.2% 87.2%

Energy Crude Oil 1043 0.16% 25.7% -0.46 7.18 134.9% -180.6% 13 43.2% 56.8% 9.7% 23.7% 92.9%

Energy Heating Oil 1043 0.66% 26.3% 2.83 14.35 256.2% -48.3% 14 34.1% 65.9% 5.8% 22.7% 86.8%

Energy RBOB 1043 8.36% 38.5% -0.25 2.66 162.8% -166.1% 9 63.3% 36.7% -3.9% 10.6% 83.5%

Energy Natural Gas 1043 -22.55% 60.1% -1.11 10.37 330.2% -382.8% 19 19.7% 80.3% -7.3% 13.8% 87.0%

EW portfolio 1043 -2.10% 45.7% 0.40 1.25 22.5% -21.0% n/a 33.2% 66.8% 2.4% 8.5% 93.6%

Commodity 

Group Commodity

Correlation with
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Table 5. Statistics about Market Beta - From 1996/01 to 2015/12 

The table reports statistics for the market beta. The last row represents the long-only equally weighted 
portfolio. Columns 1 and 2 give the commodity group and the name of each commodity future. Columns 3 
to 8 provide descriptive statistics about the market beta for each commodity future from January 1996 to 
December 2015. Column 9 is the average rank of the beta out of the 26 commodities, rank 1 being the 
commodity with the highest market beta (highest systematic risk) over a rolling window of 52 weeks. The 
final two columns show the percentage of the 1,043 periods for which each commodity is attributed to above 
or below the median beta.  

 

% beta %beta Avg 

N Mean Max Min positive negative Rank Above Below

Soft Cotton 1043 0.13 1.03 -0.72 61.9% 38.1% 16 36.4% 63.6%

Soft Cocoa 1043 0.15 1.37 -0.77 61.0% 39.0% 15 38.5% 61.5%

Soft Sugar 1043 0.09 0.98 -0.78 61.6% 38.4% 15 39.4% 60.6%

Soft Coffee 1043 0.22 1.02 -1.18 79.8% 20.2% 13 49.4% 50.6%

Soft Froz. Orange juice 1043 0.16 1.65 -0.61 65.5% 34.5% 16 40.3% 59.7%

Livestock Lean Hog 1043 0.00 0.88 -0.63 46.3% 53.7% 19 22.0% 78.0%

Livestock Live Cattle 1043 0.03 0.36 -0.37 65.3% 34.7% 17 20.9% 79.1%

Livestock Feeder Cattle 1043 0.02 0.49 -0.45 62.8% 37.2% 18 26.1% 73.9%

Grain Wheat 1043 0.13 0.97 -0.78 62.8% 37.2% 16 36.4% 63.6%

Grain Corn 1043 0.23 1.24 -0.49 88.7% 11.3% 13 54.5% 45.5%

Grain Oat 1043 0.19 1.25 -0.47 76.0% 24.0% 14 49.3% 50.7%

Grain Rough Rice 1043 0.03 0.91 -0.51 49.9% 50.1% 19 21.2% 78.8%

Oilseed Soybean 1043 0.23 0.96 -0.40 85.9% 14.1% 12 53.2% 46.8%

Oilseed Soybean Oil 1043 0.22 0.78 -0.48 78.6% 21.4% 13 57.4% 42.6%

Oilseed Soybean Meal 1043 0.21 1.21 -0.46 82.8% 17.2% 13 42.1% 57.9%

Metal Copper 1043 0.43 1.37 -0.51 90.5% 9.5% 8 81.9% 18.1%

Metal Platinum 1043 0.19 1.06 -0.42 80.4% 19.6% 15 45.3% 54.7%

Metal Aluminum 1043 0.28 1.12 -0.32 80.4% 19.6% 12 66.1% 33.9%

Metal Zinc 1043 0.41 1.45 -0.22 89.3% 10.7% 9 79.8% 20.2%

Metal Lead 1043 0.31 1.37 -0.58 74.9% 25.1% 11 64.1% 35.9%

Metal Nickel 1043 0.47 1.42 -0.31 88.4% 11.6% 7 80.8% 19.2%

Metal Tin 1043 0.33 1.24 -0.38 86.4% 13.6% 10 73.7% 26.3%

Energy Crude Oil 1043 0.25 1.34 -1.22 69.3% 30.7% 11 62.1% 37.9%

Energy Heating Oil 1043 0.16 1.42 -1.61 66.3% 33.7% 12 61.6% 38.4%

Energy Gasoline 1043 0.22 1.35 -1.72 69.1% 30.9% 11 62.0% 38.0%

Energy Natural Gas 1043 0.13 2.19 -0.84 59.3% 40.7% 16 35.4% 64.6%

EW portfolio 1043 0.20 0.71 -0.27 88.4% 11.6% n/a n/a n/a

% ranked vs medianCommodity 

Group Commodity
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Table 6. Statistics about VIX Beta - From 1996/01 to 2015/12 

This table reports statistics of the VIX beta. The final row represents the long-only equally weighted portfolio. 
Columns 1 and 2 give the commodity group and the name of each commodity future. Columns 3 to 8 provide 
descriptive statistics about the VIX beta for each commodity future from January 1996 to December 2015. 
Column 9 is the average rank of the beta out of the 26 commodities, rank 1 being the commodity with the 
highest VIX beta (lowest systematic risk) over a rolling window of 52 weeks. The final two columns show 
the percentage of the 1,043 periods for which each commodity is attributed to above or below the median 
beta.  

 

 

% beta %beta  Avg 

N Mean Max Min positive negative Rank Above Below

Soft Cotton 1043 -0.08 0.80 -1.00 39.0% 61.0% 12 59.3% 40.7%

Soft Cocoa 1043 -0.08 0.58 -0.86 39.1% 60.9% 12 63.1% 36.9%

Soft Sugar 1043 -0.06 1.41 -0.61 39.5% 60.5% 13 52.3% 47.7%

Soft Coffee 1043 -0.14 1.30 -0.98 27.8% 72.2% 14 50.3% 49.7%

Soft Froz. Orange Juice 1043 -0.16 0.63 -1.59 33.7% 66.3% 13 56.0% 44.0%

Livestock Lean Hog 1043 0.07 0.62 -0.48 66.4% 33.6% 7 86.5% 13.5%

Livestock Live Cattle 1043 -0.03 0.50 -0.39 40.9% 59.1% 11 66.5% 33.5%

Livestock Feeder Cattle 1043 -0.02 0.49 -0.41 42.7% 57.3% 11 69.8% 30.2%

Grain Wheat 1043 -0.07 0.80 -0.69 36.1% 63.9% 12 56.1% 43.9%

Grain Corn 1043 -0.12 0.47 -0.78 25.7% 74.3% 13 48.8% 51.2%

Grain Oat 1043 -0.08 0.65 -1.05 34.2% 65.8% 13 50.3% 49.7%

Grain Rough Rice 1043 0.03 1.20 -0.68 53.1% 46.9% 9 77.8% 22.2%

Oilseed Soybean 1043 -0.14 0.51 -0.84 25.2% 74.8% 14 44.6% 55.4%

Oilseed Soybean Oil 1043 -0.12 0.37 -0.58 29.5% 70.5% 13 56.6% 43.4%

Oilseed Soybean Meal 1043 -0.13 0.71 -0.97 26.9% 73.1% 14 48.8% 51.2%

Metal Copper 1043 -0.29 0.45 -0.93 12.8% 87.2% 20 14.6% 85.4%

Metal Platinum 1043 -0.11 0.34 -0.60 23.5% 76.5% 13 54.4% 45.6%

Metal Aluminum 1043 -0.15 0.47 -0.63 23.5% 76.5% 14 38.0% 62.0%

Metal Zinc 1043 -0.24 0.56 -0.90 13.0% 87.0% 18 23.0% 77.0%

Metal Lead 1043 -0.17 0.65 -0.86 27.2% 72.8% 16 31.8% 68.2%

Metal Nickel 1043 -0.25 0.32 -0.98 23.6% 76.4% 17 33.9% 66.1%

Metal Tin 1043 -0.19 0.56 -0.77 21.0% 79.0% 17 31.7% 68.3%

Energy Crude Oil 1043 -0.17 0.60 -0.96 39.0% 61.0% 16 39.5% 60.5%

Energy Heating Oil 1043 -0.10 0.94 -0.77 38.7% 61.3% 14 45.0% 55.0%

Energy Gasoline 1043 -0.14 1.10 -0.94 35.5% 64.5% 16 38.4% 61.6%

Energy Natural Gas 1043 -0.05 1.69 -1.17 41.8% 58.2% 11 62.9% 37.1%

EW portfolio 1043 -0.11 0.20 -0.44 17.5% 82.5% n/a n/a n/a

% ranked vs medianCommodity 

Group Commodity
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Table 7. Portfolios Sorted by Commodity Futures Basis 

Panel A (panel B) shows the result of sorting the 26 commodity futures (21 commodity futures, excluding 
those traded on the LME) at the end of each week based on the commodity futures basis.  contains the 
commodity futures with the highest basis and  contains the commodity futures with the lowest basis. The 
portfolio −  presents results for going long  and going short . Portfolio Characteristics reports the 
portfolio means of the commodity futures basis, the market beta and the VIX beta. Moreover, panel B 
includes the average commercial and non-commercial contemporaneous hedging pressure reported by the 
CFTC. Portfolio Returns reports the Sharpe ratio and the average weekly excess returns. Values of the t-
statistics are based on the Newey-West method for correcting error serial correlation with a bandwidth of 10 
weeks. The results are based on continuously compounded weekly excess returns from January 1996 to 
December 2015. 

 

 

 

 

 

 

 

 

 

 

 

P1 P2 P3 P4 P1 - P4

Portfolio Characteristics

Basis 18.44% 0.30% -5.73% -21.59%

Market Beta 0.22 0.27 0.20 0.12

VIX Beta -0.14 -0.16 -0.12 -0.05

Portfolio Returns

Sharpe ratio 0.36 -0.17 -0.17 -0.40 0.72

Excess return 0.12% -0.05% -0.05% -0.13% 0.25%

   t-statistics 1.47 0.66 0.71 1.72 3.14

Panel A: Basis - All Commodity Futures

Portfolio Characteristics P1 P2 P3 P4 P1 - P4

Basis 22.55% 0.83% -8.27% -25.80%

Market Beta 0.17 0.20 0.17 0.11

VIX Beta -0.11 -0.12 -0.10 -0.04

Comm. HP -14.83% -12.84% -7.53% -4.59%

Non-Comm. HP 13.22% 10.61% 5.60% 2.30%

Portfolio Returns

Sharpe ratio 0.27 0.01 -0.42 -0.33 0.54

Excess return 0.10% 0.00% -0.14% -0.11% 0.21%
   t-statistics 1.06 0.03 1.92 1.35 2.26

Panel B: Basis - Without Commodity Futures Traded on the LME
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Table 8. Portfolios Sorted by Systematic Risk Exposure 

Panel A (panel B) shows the result of sorting the 26 commodity futures at the end of each week based on the 
market beta (VIX beta).  contains the commodity futures with the highest market beta (lowest VIX beta) 
and  contains the commodity futures with the lowest market beta (highest VIX beta). The portfolio −

 presents results for going long  and going short . Portfolio Characteristics reports the portfolio means 
of the commodity futures basis, the market beta and the VIX beta. Portfolio Returns reports the Sharpe ratio 
and the average weekly excess returns. Values of the t-statistics are based on the Newey-West method for 
correcting error serial correlation with a bandwidth of 10 weeks. The results are based on continuously 
compounded weekly excess returns from January 1996 to December 2015. 

  

 

 

 

 

 

 

P1 P2 P3 P4 P1 - P4

Portfolio Characteristics

Basis 0.43% -2.59% -2.11% -4.20%

Market Beta 0.55 0.29 0.11 -0.15

VIX Beta -0.34 -0.16 -0.05 0.10

Portfolio Returns

Sharpe ratio 0.21 0.00 -0.31 -0.32 0.46

Excess return 0.08% 0.00% -0.10% -0.10% 0.18%

   t-statistics 0.92 0.00 1.31 1.31 2.27

Panel A: Market Beta

P1 P2 P3 P4 P1 - P4

Portfolio Characteristics

Basis 0.70% -1.55% -3.14% -4.49%

Market Beta 0.50 0.26 0.11 -0.08

VIX Beta -0.39 -0.18 -0.04 0.15

Portfolio Returns

Sharpe ratio 0.14 0.05 -0.20 -0.38 0.45

Excess return 0.05% 0.02% -0.06% -0.12% 0.17%

   t-statistics 0.64 0.20 0.78 1.57 2.25

Panel B: VIX Beta
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P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 16.75% 20.04% 0.20% 0.04% -6.02% -5.99% -21.41% -22.15%

Market Beta 0.47 -0.05 0.42 0.00 0.41 -0.02 0.39 -0.05

VIX Beta -0.30 0.04 -0.26 0.01 -0.26 0.02 -0.21 0.00

Portfolio Returns

Sharpe ratio 0.12 0.05 0.37 -0.31 -0.09 -0.04 -0.09 -0.49 0.49

Excess return 0.24% 0.10% 0.66% -0.55% -0.15% -0.07% -0.19% -0.74% 0.98%

   t-statistics 0.55 0.23 1.37 1.22 0.38 0.14 0.41 1.80 2.69

   t-statistics against single-sorted basis portfolio (monthly rebalanced) 1.38

Panel B: Market Beta - Monthly Portfolio Rebalancing

Table 9. Portfolios Sorted by Commodity Futures Basis and Market Beta 

Panel A (panel B) shows the results when the 26 commodity futures are independently double-sorted at the 
end of each week (month) based on the commodity futures basis and the market beta. _ contains the 
commodity futures with the highest basis and _ contains the commodity futures with the lowest basis. 

_ contains the commodity futures with the highest systematic risk or the highest market beta, and 

_ contains the commodity futures with the lowest systematic risk or the lowest market beta. The portfolio 
−  presents the results for going long  and going short . Portfolio Characteristics reports the 

portfolio means of the commodity futures basis, the market beta and the VIX beta. Portfolio Returns reports 
the Sharpe ratio and means of excess returns. Values of the t-statistics are based on the Newey-West method 
for correcting error serial correlation with a bandwidth of 10 weeks. The results are based on continuously 
compounded weekly (monthly) excess returns from January 1996 to December 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 17.14% 20.28% 0.38% 0.18% -5.74% -5.78% -20.60% -21.73%

Market Beta 0.46 -0.05 0.43 0.01 0.41 -0.02 0.39 -0.05

VIX Beta -0.29 0.04 -0.26 0.00 -0.25 0.02 -0.21 0.00

Portfolio Returns

Sharpe ratio 0.42 0.02 0.02 -0.40 -0.24 -0.09 -0.05 -0.58 0.79

Excess return 0.18% 0.01% 0.01% -0.16% -0.09% -0.04% -0.02% -0.20% 0.39%

   t-statistics 1.76 0.09 0.10 1.60 1.02 0.41 0.24 2.42 3.55

   t-statistics against single-sorted basis portfolio 1.84

Panel A: Market Beta - Weekly Portfolio Rebalancing
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P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 16.69% 19.95% 0.29% -0.06% -5.94% -6.03% -19.26% -23.82%

Market Beta 0.43 -0.02 0.39 0.06 0.39 0.02 0.34 -0.01

VIX Beta -0.31 0.08 -0.29 0.04 -0.28 0.04 -0.26 0.00

Portfolio Returns

Sharpe ratio 0.05 0.12 0.24 -0.13 0.01 -0.07 0.14 -0.57 0.50

Excess return 0.09% 0.22% 0.43% -0.25% 0.02% -0.12% 0.26% -0.95% 1.04%

   t-statistics 0.22 0.54 0.92 0.61 0.04 0.31 0.71 2.03 2.65

   t-statistics against single-sorted basis portfolio (monthly rebalanced) 1.53

Panel B: VIX Beta - Monthly Portfolio Rebalancing

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 16.99% 20.52% 0.36% 0.22% -5.73% -5.76% -19.15% -23.06%

Market Beta 0.43 -0.02 0.40 0.06 0.38 0.02 0.34 -0.01

VIX Beta -0.31 0.07 -0.29 0.04 -0.27 0.04 -0.26 0.08

Portfolio Returns

Sharpe ratio 0.47 0.15 -0.04 -0.35 -0.05 -0.30 -0.05 -0.55 0.83

Excess return 0.21% 0.06% -0.02% -0.13% -0.02% -0.12% -0.02% -0.20% 0.41%

   t-statistics 2.03 0.64 0.17 1.41 0.21 1.26 0.22 2.37 3.64

   t-statistics against single-sorted basis portfolio 2.12

Panel A: VIX Beta - Weekly Portfolio Rebalancing

Table 10. Portfolios Sorted by Commodity Futures Basis and VIX Beta 

 Panel A (panel B) shows the results when the 26 commodity futures are independently double-sorted at the 
end of each week (month) based on the commodity futures basis and the VIX beta. _ contains the 
commodity futures with the highest basis and _ contains the commodity futures with the lowest basis. 

_ contains the commodity futures with the highest systematic risk or the lowest VIX beta, and _ contains 
the commodity futures with the lowest systematic risk or the highest VIX beta. The portfolio −

 presents the results for going long  and going short . Portfolio Characteristics reports the portfolio 
means of the commodity futures basis, the market beta and the VIX beta. Portfolio Returns reports the Sharpe 
ratio and means of excess returns. Values of the t-statistics are based on the Newey-West method for 
correcting error serial correlation with a bandwidth of 10 weeks. The results are based on continuously 
compounded weekly (monthly) excess returns from January 1996 to December 2015. 
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Table 11. Statistics about Commercial Hedging Pressure 

The table shows statistics regarding the hedging pressure calculated with options-and-futures positions for the commercial category of COT reported by the CFTC. 
Columns 1 and 2 give the commodity group and the name of each commodity future. The third column is the CFTC contract number, which could have changed 
if the exchange modified the contract specifications. Column 4 shows the number of observations reported; those at 1,042 reflect the unpublished report on 
September 11, 2001. Columns 5 to 8 provide descriptive statistics about commercial hedging pressure for each commodity future from January 1996 to December 
2015. The final five columns show the correlation of the hedging pressure with itself a period earlier with the basis, the previous period’s basis, the excess return 
and the last period’s excess return.  

 

Commodity Std.

group Commodity  CFTC - Contract number N Mean Dev. Min Max HP t-1 Basis t Basis t-1 Return t, Return t-1, t

Soft Cotton # 033661 1042 -8.3% 15.1% -41.9% 31.8% 94.7% -12.8% -13.6% 0.6% -3.9%

Soft Cocoa # 073732 1042 -10.0% 15.1% -39.9% 31.9% 97.5% -7.7% -7.6% -6.2% -5.8%

Soft Sugar # 080732 1042 -12.7% 14.2% -46.5% 24.3% 95.1% -15.3% -16.7% 2.0% -3.6%

Soft Coffee # 083731 1042 -8.0% 12.5% -40.7% 22.9% 93.6% -26.2% -27.5% 5.4% -2.5%

Soft Froz. Orange Juice # 040701 1042 -18.6% 18.8% -57.7% 32.9% 96.2% -17.5% -20.8% 6.5% 2.2%

Livestock Lean Hog
# 054641 (up to 10/15/1996)             

# 054642 (after 10/22/1996)
1043 -3.2% 13.2% -31.1% 37.0% 96.7% -5.6% -5.7% 0.8% -1.7%

Livestock Live Cattle # 057642 1043 -7.4% 9.9% -30.9% 14.0% 97.7% -19.6% -19.9% -6.1% -6.7%

Livestock Feeder Cattle # 061641 1043 6.0% 8.8% -22.7% 29.1% 95.6% -0.5% -0.2% 5.1% 2.7%

Grain Wheat
# 001601 (up to 12/30/1997)            

# 001602 (after 01/06/1998)
1043 -0.4% 10.7% -29.1% 20.8% 95.0% -27.4% -28.9% 8.5% 3.1%

Grain Corn
# 002601 (up to 12/30/1997)           

# 002602 (after 01/06/1998)
1043 1.6% 10.4% -17.0% 30.5% 96.6% -18.2% -18.0% 0.4% -5.3%

Grain Oat
# 004601 (up to 12/30/1997)            

# 004603 (after 01/06/1998)
1043 -24.4% 17.4% -71.4% 22.6% 95.3% -13.0% -15.1% 5.7% 2.5%

Grain Rough Rice # 004603 1043 -9.8% 23.2% -58.5% 47.3% 97.7% 1.7% 1.4% -4.0% -6.6%

Oilseed Soybean
# 005601 (up to 12/30/1997)            

# 005602 (after 01/06/1998)
1043 -6.6% 11.6% -33.5% 22.3% 97.1% -33.5% -34.3% -0.2% -7.6%

Oilseed Soybean Oil # 007601 1043 -7.3% 14.8% -44.8% 22.2% 95.0% -34.2% -34.2% 3.0% -4.1%

Oilseed Soybean Meal # 026603 1043 -17.0% 13.1% -42.5% 21.9% 95.3% -26.3% -27.2% 0.6% -4.8%

Metal Copper # 085692 1043 -5.5% 20.8% -55.1% 36.1% 97.2% -31.1% -31.6% -0.7% -4.2%

Metal Platinum # 076651 1043 -48.8% 22.5% -81.9% 30.1% 94.8% 15.9% 15.7% -0.2% -3.2%

Energy Crude oil # 067651 1042 -5.9% 6.1% -22.3% 17.8% 95.7% -9.4% -9.4% 3.1% -1.1%

Energy Heating oil # 022651 1042 -7.4% 7.6% -29.4% 9.7% 92.7% -16.5% -18.2% 0.2% -5.3%

Energy Gasoline
# 111652 (up to 08/22/2006)            

# 085692 (after 08/29/2006)
1042 -15.7% 9.5% -37.9% 13.3% 93.6% -13.3% -12.9% 1.3% -1.8%

Energy Natural Gas # 023651 1042 1.3% 8.9% -22.8% 22.2% 98.0% -15.5% -15.6% -4.9% -7.3%

Correlation with
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Table 12. Statistics about Non-Commercial Hedging Pressure 

This table shows statistics regarding hedging pressure calculated with options-and-futures positions for the non-commercial category of COT reported by the 
CFTC. Columns 1 and 2 give the commodity group and the name of each commodity future. The third column is the CFTC contract number, which could have 
changed if the exchange modified the contract specifications. Column 4 shows the number of observations reported; those at 1,042 reflect the unpublished report 
on September 11, 2001. Columns 5 to 8 provide descriptive statistics about the non-commercial hedging pressure for each commodity future from January 1996 to 
December 2015. The final five columns show the correlation of the hedging pressure with itself a period earlier with the basis, the previous period’s basis, the 
excess return and the last period’s excess return.  

 

Commodity Std.

group Commodity  CFTC - Contract number N Mean Dev. Min Max HP t-1 Basis t Basis t-1 Return t, t+1Return t-1, t

Soft Cotton # 033661 1042 4.8% 14.7% -33.8% 34.5% 95.8% 16.2% 17.0% 0.1% 3.1%

Soft Cocoa # 073732 1042 6.1% 14.6% -30.7% 36.2% 97.9% 8.6% 8.4% 6.8% 6.1%

Soft Sugar # 080732 1042 8.3% 11.2% -22.2% 34.5% 95.7% 8.1% 9.6% -2.3% 1.2%

Soft Coffee # 083731 1042 3.5% 12.4% -26.1% 30.5% 94.4% 24.0% 25.3% -4.7% 1.3%

Soft Froz. Orange Juice # 040701 1042 10.4% 17.0% -32.7% 49.6% 96.8% 27.7% 30.8% -4.7% -2.1%

Livestock Lean Hog
# 054641 (up to 10/15/1996)             

# 054642 (after 10/22/1996)
1043 9.8% 12.3% -24.4% 38.9% 96.7% 8.5% 9.1% 1.9% 3.9%

Livestock Live Cattle # 057642 1043 15.0% 10.3% -13.3% 37.8% 97.2% 18.3% 18.1% 6.7% 7.2%

Livestock Feeder Cattle # 061641 1043 15.6% 12.9% -14.6% 43.2% 96.3% 11.1% 10.8% 0.4% 0.9%

Grain Wheat
# 001601 (up to 12/30/1997)            

# 001602 (after 01/06/1998)
1043 -0.9% 8.4% -22.2% 23.6% 93.9% 26.1% 27.5% -7.6% -1.9%

Grain Corn
# 002601 (up to 12/30/1997)           

# 002602 (after 01/06/1998)
1043 4.3% 9.4% -17.6% 21.9% 97.0% 18.8% 18.7% 0.2% 3.8%

Grain Oat
# 004601 (up to 12/30/1997)            

# 004603 (after 01/06/1998)
1043 11.1% 13.4% -22.3% 48.3% 95.7% 25.0% 27.1% -3.3% -0.9%

Grain Rough Rice  # 004603 1043 2.4% 17.3% -45.8% 41.1% 98.0% 9.2% 9.5% 3.1% 4.2%

Oilseed Soybean
# 005601 (up to 12/30/1997)            

# 005602 (after 01/06/1998)
1043 7.2% 9.7% -16.0% 27.4% 96.9% 23.4% 24.2% 1.4% 7.6%

Oilseed Soybean Oil # 007601 1043 3.0% 11.8% -21.5% 31.9% 95.3% 30.5% 30.9% -3.2% 3.1%

Oilseed Soybean Meal # 026603 1043 9.2% 10.8% -21.7% 35.4% 95.9% 23.2% 23.9% 0.4% 4.2%

Metal Copper # 085692 1043 1.8% 15.8% -32.3% 43.4% 96.8% 27.6% 28.1% -0.2% 3.3%

Metal Platinum # 076651 1043 38.2% 21.5% -35.4% 73.4% 95.3% -22.4% -22.3% -1.0% 1.2%

Energy Crude oil # 067651 1042 5.8% 5.4% -12.2% 21.0% 96.8% 6.8% 6.9% -3.4% 0.5%

Energy Heating oil # 022651 1042 2.3% 5.4% -10.1% 17.6% 92.2% 7.2% 8.6% 0.0% 3.5%

Energy Gasoline
# 111652 (up to 08/22/2006)            

# 085692 (after 08/29/2006)
1042 13.2% 8.4% -8.5% 33.1% 95.1% 8.4% 8.2% -0.6% 1.3%

Energy Natural Gas # 023651 1042 -5.1% 8.1% -24.5% 13.8% 98.3% 13.2% 13.1% 5.4% 7.2%

Correlation with
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Table 13. Portfolios Sorted by Hedging Pressure 

Panel A (panel B) shows the result of sorting the 21 commodity futures, excluding those traded on the LME, 
at the end of each week based on contemporaneous commercial (non-commercial) hedging pressure. 

 contains the commodity futures with the lowest commercial (highest non-commercial) hedging pressure 
and  contains the commodity futures with the highest commercial (lowest non-commercial) hedging 
pressure. The portfolio −  presents results for going long  and going short . Portfolio Characteristics 
reports the portfolio means of the commodity futures basis, the market beta, the VIX beta, and the commercial 
and non-commercial contemporaneous hedging pressure reported by the CFTC. Portfolio Returns reports the 
Sharpe ratio and the average weekly excess returns. Values for the t-statistics are based on the Newey-West 
method for correcting error serial correlation with a bandwidth of 10 weeks. The results are based on 
continuously compounded weekly excess returns from January 1996 to December 2015. 

 

 

 

 

 

 

 

 

P1 P2 P3 P4 P1 - P4

Portfolio Characteristics

Basis 1.64% -1.10% -4.11% -7.45%

Market Beta 0.19 0.17 0.14 0.14

VIX Beta -0.12 -0.10 -0.09 -0.08

Comm. HP -32.99% -13.86% -2.65% 9.53%

Non-Comm. HP 23.41% 10.56% 3.02% -5.17%

Portfolio Returns

Sharpe ratio 0.21 -0.20 -0.12 -0.52 0.65

Excess return 0.07% -0.07% -0.04% -0.15% 0.22%

   t-statistics 0.82 0.81 0.51 2.14 2.92

Panel A: Commercial Hedging Pressure

P1 P2 P3 P4 P1 - P4

Portfolio Characteristics

Basis 2.95% -0.07% -4.39% -9.27%

Market Beta 0.15 0.19 0.17 0.15

VIX Beta -0.09 -0.11 -0.10 -0.08

Comm. HP -28.15% -14.01% -4.39% 6.76%

Non-Comm. HP 26.15% 11.76% 2.46% -8.63%

Portfolio Returns

Sharpe ratio 0.14 -0.12 -0.08 -0.53 0.65

Excess return 0.04% -0.04% -0.03% -0.17% 0.22%

   t-statistics 0.55 0.52 0.33 2.35 3.09

Panel B: Non-Commercial Hedging Pressure
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Table 14. Portfolios Sorted by Commercial Hedging Pressure and Systematic Risk 

Panel A (panel B) shows the results when the 21 commodity futures, excluding those traded on the LME, are 
independently double-sorted at the end of each week based on commercial hedging pressure and the market 
beta (VIX beta). _ contains the commodity futures with the lowest commercial hedging pressure and 

_ contains the commodity futures with the highest commercial hedging pressure. _ contains the 
commodity futures with the highest systematic risk or the highest market beta (lowest VIX beta), and 

_ contains the commodity futures with the lowest systematic risk or the lowest market beta (highest VIX 
beta). Portfolio −  presents the results for going long  and going short . Portfolio 
Characteristics reports the portfolio means of the commodity futures basis, the market beta, the VIX beta, 
and the commercial and non-commercial contemporaneous hedging pressure reported by the CFTC. Portfolio 
Returns reports the Sharpe ratio and means of excess returns. Values of the t-statistics are based on the 
Newey-West method for correcting error serial correlation with a bandwidth of 10 weeks. The results are 
based on continuously compounded weekly excess returns from January 1996 to December 2015. 

 

 

 

 

 

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 1.17% 2.22% 0.30% -2.33% -4.71% -3.57% -6.88% -7.71%

Market Beta 0.40 -0.05 0.41 -0.09 0.41 -0.08 0.38 -0.06

VIX Beta -0.27 0.04 -0.24 0.06 -0.24 0.04 -0.23 0.06

Comm. HP -32.55% -33.34% -14.02% -13.64% -2.63% -2.65% 9.43% 9.82%

Non-Comm. HP 22.55% 24.38% 9.95% 10.98% 2.13% 3.74% -5.63% -4.63%

Portfolio Returns

Sharpe ratio 0.27 -0.05 -0.04 -0.23 -0.08 0.00 -0.26 -0.50 0.63

Excess return 0.12% -0.02% -0.02% -0.10% -0.04% 0.00% -0.11% -0.20% 0.32%

   t-statistics 1.13 0.23 0.15 1.00 0.35 0.02 1.09 2.23 2.79

   t-statistics against single-sorted commercial hedging pressure portfolio 1.37

Panel A: Market Beta

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 1.89% 1.96% 0.53% -2.60% -2.42% -5.41% -5.41% -10.02%

Market Beta 0.36 -0.03 0.38 -0.04 0.35 -0.03 0.34 -0.02

VIX Beta -0.28 0.08 -0.28 0.10 -0.28 0.08 -0.28 0.10

Comm. HP -32.64% -33.52% -14.22% -13.57% -2.69% -2.62% 9.55% 9.51%

Non-Comm. HP 23.05% 23.90% 10.58% 10.82% 2.54% 3.80% -5.37% -5.20%

Portfolio Returns

Sharpe ratio 0.35 0.07 0.02 -0.28 0.13 -0.27 -0.38 -0.65 0.81

Excess return 0.15% 0.03% 0.01% -0.12% 0.06% -0.12% -0.16% -0.25% 0.40%
   t-statistics 1.59 0.31 0.11 1.30 0.53 1.20 1.73 2.67 3.54

   t-statistics against single-sorted commercial hedging pressure portfolio 2.32

Panel B: VIX Beta
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Table 15. Portfolios Sorted by Non-Commercial Hedging Pressure and Systematic Risk 

Panel A (panel B) shows the results when the 21 commodity futures, excluding those traded on the LME, are 

independently double-sorted at the end of each week based on non-commercial hedging pressure and the 

market beta (VIX beta). _ contains the commodity futures with the highest hedging pressure and _ contains 

the commodity futures with the lowest non-commercial hedging pressure. _ contains the commodity futures 

with the highest systematic risk or the highest market beta (lowest VIX beta), and _ contains the commodity 

futures with the lowest systematic risk or the lowest market beta (highest VIX beta). Portfolio −

 presents the results for going long  and going short . Portfolio Characteristics reports the portfolio 

means of the commodity futures basis, the market beta, the VIX beta, and the commercial and non-

commercial contemporaneous hedging pressure reported by the CFTC. Portfolio Returns reports the Sharpe 

ratio and means of excess returns. Values for the t-statistics are based on the Newey-West method for 

correcting error serial correlation with a bandwidth of 10 weeks. The results are based on continuously 

compounded weekly excess returns from January 1996 to December 2015. 

 

 

 

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 2.89% 2.37% 0.71% -1.06% -4.02% -4.93% -8.69% -9.90%

Market Beta 0.39 -0.06 0.41 -0.07 0.40 -0.08 0.40 -0.07

VIX Beta -0.26 0.05 -0.25 0.04 -0.22 0.05 -0.23 0.07

Comm. HP -31.03% -26.00% -15.26% -12.71% -4.34% -4.22% 6.70% 6.94%

Non-Comm. HP 26.26% 26.12% 11.77% 11.79% 2.49% 2.59% -8.04% -9.22%

Portfolio Returns

Sharpe ratio 0.11 -0.06 0.10 -0.47 -0.25 -0.07 -0.08 -0.60 0.56

Excess return 0.05% -0.02% 0.04% -0.21% -0.11% -0.03% -0.04% -0.26% 0.31%
   t-statistics 0..44 0.22 0.45 2.06 0.97 0.30 0.39 2.74 2.61

   t-statistics against single-sorted non-commercial hedging pressure portfolio 1.12

Panel A: Market Beta

P1H P1L P2H P2L P3H P3L P4H P4L P1H - P4L

Portfolio Characteristics

Basis 2.99% 2.43% 1.52% -2.44% -3.26% -5.81% -6.92% -11.55%

Market Beta 0.36 -0.05 0.37 -0.02 0.35 -0.01 0.36 -0.02

VIX Beta -0.28 0.09 -0.28 0.08 -0.27 0.08 -0.29 0.10

Comm. HP -30.98% -26.05% -14.71% -13.21% -4.30% -4.37% 6.62% 6.81%

Non-Comm. HP 26.41% 26.11% 11.81% 11.72% 2.45% 2.57% -7.99% -9.07%

Portfolio Returns

Sharpe ratio 0.25 0.17 0.17 -0.46 -0.09 -0.17 -0.16 -0.74 0.78

Excess return 0.11% 0.06% 0.08% -0.20% -0.05% -0.08% -0.07% -0.32% 0.43%

   t-statistics 1.10 0.66 0.78 2.20 0.40 0.74 0.73 3.25 3.58

   t-statistics against single-sorted non-commercial hedging pressure portfolio 2.41

Panel B: VIX Beta
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Figure 1. Contango and Backwardation 

This figure shows the relationship between the forward curve (basis) of a commodity future depending on its 

convenience yields (y) and both financial (r) and storage (c) costs. When the convenience yield is greater 

than the financial and storage costs, the forward curve is in backwardation (dotted line); when it is the 

opposite, the forward curve is in contango (full line). The vertical axis shows the price of a given commodity 

and the horizontal axis shows further expiration.   

 

 

Figure 2. The Normal Backwardation Theory 

According to the normal backwardation theory of Keynes (1930), the commodity futures price, F(t,T), is 

below the expected spot price of the commodity futures at the expiration, E[S(T)]. This spread represents the 

commodity risk premium that producers provide speculators in return for bearing the price risk. The vertical 

axis shows the price of a given commodity, and the horizontal axis shows further expiration.   
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Figure 3. Evolution of the Basis 

This figure shows the evolution of the basis from January 1996 to December 2015. Three series are reported 

for each week: the average of the 7 highest basis (1st quartile), the average basis of the 26 commodities and 
the average of the 7 lowest basis (4th quartile). 

 

 

Figure 4. Evolution of the Market Beta 

This figure shows the evolution of the market beta from January 1996 to December 2015. Three series are 

reported for each week: the average of the 7 highest market beta (1st quartile), the average market beta of the 
26 commodities and the average of the 7 lowest market beta (4th quartile). 
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Figure 5. Double-Sorted Portfolios on Commodity Futures Basis and Systematic Risk 

This figure shows the evolution of 4 portfolios from January 1996 to December 2015. The value of each portfolio has been standardized at 100 at inception. The 
vertical axis shows the portfolio value on a logarithmic scale and the horizontal axis shows the date. The ending value of each portfolio is 76 for the long-only 

equally weighted portfolio, 1,313 for the single-sorted basis portfolio, 5,546 for the double-sorted basis portfolio with the market beta and 7,030 for the double-

sorted basis portfolio with the VIX beta. 

 

 

 


