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Time-series and cross-sectional momentum and 
contrarian strategies within the commodity futures 
markets
Enrique Benavides Rosales1*

Abstract: The aim within this paper is to analyze the difference between momen-
tum and contrarian portfolios constructed under the cross-sectional and time-series 
analysis, within the commodity futures markets. The returns indicate that the con-
trarian portfolios are the most profitable, as well as it’s observed that they perform 
better within the cross-sectional analysis. The correlation of the best portfolios within 
other markets is also examined, and the results confirm that they are indeed a good 
investment tool for diversifying a portfolio with different assets. Within a pre- and 
post-2008 global crisis point of view, the findings suggest that, for the contrarian 
portfolios, the results are stronger during the pre-crisis period, although during the 
post-crisis period the portfolios preserve the positive returns. Additionally, it’s per-
ceived that the first and second subsequent years after a crash or crisis year are usu-
ally highly profitable within the cross-sectional and time-series contrarian portfolios.
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behind this research is that there’s very few 
papers and information regarding momentum 
and contrarian strategies within the commodity 
futures markets. Also important to note, there 
are virtually no researches on the contrast 
between cross-sectional and time-series within 
the momentum and contrarian strategies on the 
commodity markets. Exclusively because of this 
reason, I found it significant to research these 
topics altogether, as it could be used for further 
examination, as well as a complement for existing 
literature on these topics.
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The present study has as an aim to examine and 
analyze the difference between momentum and 
contrarian (reversal) portfolios constructed under 
the cross-sectional and time-series analysis, within 
the commodity futures markets.

Momentum and contrarian are two investment 
strategies which are constructed based on equities’ 
past performances. Momentum suggests that 
winning equities will continue to win on the short 
term, while losing equities will continue to lose. 
On the other hand, reversal suggests that winning 
equities will underperform on the medium and 
long term, while losing equities will over perform.

Within the investment strategies, there are two 
types of analyses for constructing the portfolios. 
Cross-sectional analysis, on one hand, focuses on 
the relative performance of assets over some prior 
period, whereas that time-series analysis focuses 
on the absolute performance of the assets.

It’s revealed that the contrarian portfolios 
perform better than the momentum portfolios, 
especially after the subsequent years of a crash 
or crisis.
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1. Introduction
The commodity futures market has witnessed a tremendous popularity increase in the past years, 
after being trapped in a bearing market for about 25 years. This increase in popularity, which coin-
cides with the beginning of the new millennium, also brought an increase in prices and volatility to 
the commodities market. Moreover, because of the recent and sudden increase in popularity of the 
commodity futures, there has been a huge inflow of institutional funds into the commodity futures 
markets in the past years, which in the financial literature is referred to as financialization of com-
modities. This financialization of the commodity markets, which began in the early 2000s, has been 
in an extreme cycle ever since, with a huge increase in the prices during some periods, but also a huge 
decrease in such prices during other periods. From early 2000 up to 30 June 2008, investment inflows 
to various commodity futures indices totaled roughly $200 billion dollars (Cheng & Xiong, 2014).

There are many reasons why commodities are seen as a great financial tool, and it’s not only be-
cause of the positive excess returns they generally provide (Erb & Harvey, 2006; Jensen, Johnson, & 
Mercer, 2002), but also, and in great measure, because of the great diversification benefits they offer 
within an equity portfolio (Conover, Jensen, Johnson, & Mercer, 2010; Gorton & Rouwenhorst, 2006; 
Jensen, Johnson, & Mercer, 2000; Miffre & Rallis, 2007). Another reason whereby investors and hedge 
funds have been attracted to commodity investments is because commodity futures provide infla-
tion hedge for equity portfolios (Bodie & Rosansky, 1980; Conover et al., 2010; Greer, 1978), although 
on the other hand, according to Erb and Harvey (2006), commodities are an inconsistent hedge 
against unexpected inflation. Furthermore, investors seek commodity futures because they offer 
leverage, due to nearby contracts being usually cheap and liquid to trade, as well as not being sub-
ject to short-selling restrictions1 (Miffre & Rallis, 2007).

Momentum and reversal, with the latter being also known as “contrarian,” are two of the most 
well-known and studied past performance-based investment strategies, from the time they were 
published by Jegadeesh and Titman (1993) and De Bondt and Thaler (1985), respectively. The mo-
mentum strategy consists in buying recent outperforming (winning) stocks and selling recent under-
performing (losers) stocks.2 The reversal strategy, on the contrary, is undertaken by buying assets 
that underperformed (lost) in the distant past and selling assets that outperformed (won) in the 
distant past. According to Fama (1998), momentum is the “premier unexplained anomaly,” and 
since then many papers have tried explaining momentum but have failed to give an explanation to 
it. Reversal, on the other hand, is believed to be explained by the Fama–French three-factor model 
(Fama & French, 1996), although according to McLean (2005, p. 22), “once the seasonality of the 
long-term reversals is taken into account the Fama–French three-factor model no longer explains 
reversals.”

A wide variety of papers, related to the momentum and reversal strategies, have been published 
since De Bondt and Thaler introduced the contrarian strategy in 1985, although the majority of these 
are mainly focused on the relative performance of assets over some prior period (cross-section strat-
egy), while few are focused on the absolute performance of the asset (time-series strategy). 
Moskowitz, Ooi, and Pedersen (2012) analyze the momentum strategy within different markets 
(commodity futures market included) using time-series, whereas Bird, Gao, and Yeung (2016) com-
pare the time-series and the cross-sectional strategies in momentum within 24 markets. In past 
papers, it’s been observed, that the contrarian (reversal) strategy doesn’t perform well within the 
commodity futures markets, whereas the momentum strategy usually has positive performances 
(Bianchi, Drew, & Fan, 2015; Miffre & Rallis, 2007).

Moskowitz et al. (2012) notice that the time-series momentum portfolios perform better during 
extreme markets. With time-series, the number of assets included in the winning and losing portfo-
lios vary with the state of the market, while the cross-sectional momentum, on the other hand, digs 
deeper to select winning assets when markets are weak and deeper to select losing assets when 
markets are strong (Bird et al., 2016).
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First and foremost, in this study, the time-series and cross-sectional momentum, as well as the 
time-series and cross-sectional contrarian strategies within the commodity futures market, will be 
analyzed and afterward, the results will be compared one with the other in order to identify which 
strategy and analysis perform better. Secondly, the results will be examined and analyzed from a 
pre- and post-2008 crisis perspective. This pre- and post-crisis period analysis is important within the 
research because it’s essential to realize if there’s any pattern or behavior within the investment 
strategies before and after crises years. According to the observations made by Moskowitz et al. 
(2012), the post-period crisis portfolios should display strong positive returns after the 2008 crisis, 
especially within the time-series momentum.

The motivation behind this study is mainly because of the recent growing interest in commodities 
and its markets, as well as in the behavioral finance literature. Moreover, the recent increase in the 
importance of the commodity futures markets as a financial diversification tool on investment port-
folios, as well as to the small number of papers focused on this topics, in contrast with papers fo-
cused on other asset markets and other financial literatures, give an aggregated value to this study 
because of the uncommon combination of these subjects. Also, the importance of the momentum 
and contrarian strategies within the behavioral finance literature is one of the motivations behind 
this study. Besides, there are virtually no papers that compare the time-series and cross-sectional 
analyses within the commodity markets from a before and after 2008 global crisis perspective, so for 
this reason, it’s attractive to additionally analyze all these topics within this perspective.

Two papers being used in this study and that are considered fundamental within the research are 
“Combining momentum with reversal in commodity futures” by Bianchi et al. (2015) and “Momentum 
strategies in commodity futures markets” by Miffre and Rallis (2007). These two papers mainly focus 
on momentum and reversal on the commodity futures markets, however, for the construction of the 
portfolios on their study, they only employ the cross-sectional analysis. As for the time-series analy-
sis, the methodology used in this study is the same used on the paper by Moskowitz et al. (2012), 
which is one of the first papers to use time-series momentum within the momentum strategy.

This paper aims to evaluate and compare the cross-sectional and time-series analyses within the 
momentum and reversal strategies in the commodity futures markets. Moreover, an analysis is per-
formed so to appreciate if there’s existence of a January effect on the portfolios. Furthermore, the 
results will, as well, be analyzed within a pre and post 2008 crisis perspective. The latter is a very 
significant part of this study since virtually no previous paper has examined the time-series and 
cross-sectional momentum strategies employing the 2008 crisis as a perspective to compare the 
results of the study.

Furthermore, the main purpose of this study is to evaluate whether the momentum and contrar-
ian strategies are feasible within the commodity futures market and whether if the different type of 
analyses, cross-sectional and time-series, along with the pre and post crises periods, play a signifi-
cant role on the variance of the returns.

This paper proceeds as follows. Section 2 presents the literature review, which accounts for previ-
ously published papers and articles related to the topics that will be presented, evaluated and dis-
cussed in this paper. Section 3 presents the data used to obtain the commodity futures returns and 
subsequently the winner and loser portfolios, as well as it outlines the methodology, which describes 
how the winner and loser portfolios were created. Section 4 presents the findings obtained, as well 
as the analyses of the results and their implications. Lastly, Section 5 presents the conclusion of the 
study, in which the research findings are summarized and the contributions made by this study are 
emphasized.

2. Literature review
Commodities, for over a hundred years in the United States and even more in other parts of the 
World, have been traded on markets and available for investors, but still nowadays, it’s not as 
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popular and recognized as other asset markets such as the stock and bond markets. During the 
1980s and 1990s, several papers, regarding the importance of the commodity futures markets, were 
published and contributed to a huge inflow of investments towards these markets, especially since 
the early 2000s, when the commodity futures markets became a popular market within hedge funds 
and investors.

In past recent years, investors have encountered the commodity futures markets as perfect fits 
for their investment portfolios. According to Erb and Harvey (2006), since 1969, the compound an-
nualized return of the GSCI is equal to 12.2%, which compares favorably to the compound annual-
ized return of the S&P 500, which equals 11.2%. This positive return, accompanied by the fact that 
commodities have a low and even negative correlation with most equity markets (Conover et al., 
2010), make the commodity futures an even more attractive option for the investors. Incorporating 
commodities into an investment portfolio brings with it many sorts of benefits, especially diversifica-
tion benefits. These benefits are more than just a low correlation between commodities and other 
assets, which results from the entirely different factors that affect commodities, to those that affect 
other assets. Some benefits that come within investing in commodities are the cheap futures con-
tracts and the liquidity of such contracts, as well as the inflation hedge commodities offer. This last 
benefit is the most discussed and controversial benefit within the commodities literature, since ac-
cording to several papers (Bodie & Rosansky, 1980; Conover et al., 2010; Fuertes, Miffre, & Rallis, 
2010; Gorton & Rouwenhorst, 2006; Greer, 1978; Miffre & Rallis, 2007), commodities are an effective 
inflation hedge and generate positive returns during large inflation periods, whereas other assets 
are negatively affected by this inflation volatility. Just as Conover et al. (2010) observe, the low cor-
relation between commodities and other assets seems to be driven by the unique performance of 
the commodity futures contracts during high inflationary periods. Throughout these high inflation-
ary and high-interest rates periods, which negatively affect assets, the increase in the commodity 
futures prices is a common occurrence, although by taking long positions on these futures, an infla-
tion hedge on asset portfolios can be achieved.

Erb and Harvey (2006), on the other hand, found that not all commodity futures are good inflation 
hedges, as well as that because of the different composition between that of a commodity futures 
index and an inflation index, commodity futures cannot be a good, effective inflation hedge. 
Similarly, Gabriel (2015) and Goldberg (2015) assert the negative side of commodities, in which they 
analyze the implications the paper from Gorton and Rouwenhorst (2006) had on the commodities 
market, since it had a huge positive impact within the commodity futures market, as many investors 
began to invest on this market. Gorton and Rouwenhorst (2006) estimate that commodity futures, 
during the period of July 1959 to December 2004, returned an annualized 10.5% on average. 
However, Goldberg (2015) establishes that from January 2005 to October 2015, the S&P GSCI and 
the Bloomberg Commodity Index, lost, on average, 6.5 and 4.7% per annum, respectively. Also, ac-
cording to Goldberg (2015), the paper from Gorton and Rouwenhorst (2006) carries the mistake of 
including an equal-weighted basket of 35 commodities. As stated by Goldberg (2015), it isn’t optimal 
to provide the same equal weight to lightly traded commodities than to commodities such as gold, 
silver, and crude oil because then the results could be biased. Moreover, the author establishes that 
another reason for the commodities market to be currently weak is that since 2005, there have been 
too many investments in such market. The impact the paper by Gorton and Rouwenhorst (2006) had 
on the commodity markets can be supported by the assessment made by Goldberg (2015) in which 
he states that by the end of 2005, exchange-traded products that tracked commodities held nearly 
$5 billion dollars. About 5 years later, the amount held by these tracking products escalated up to 
$125 billion, while at the end of 2013 the total was roughly $300 billion dollars.

Although the commodities are of an extreme variability nature, especially since their financializa-
tion, they are still considered as a good investment alternative. The increase in the level of volatility 
of commodities since the 2000s, are due to an increased financial investment in commodity markets 
and also due to fundamental factors. Furthermore, the extreme volatility in the commodity market 
since the 2008 crisis has been observed before, during the Great Depression and the 1970s  
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(Dwyer, Gardner, & Williams, 2011). In spite of the fact that the commodity markets suffer from 
 extreme volatility, the recent increase in the equity markets volatility, make the commodity 
 investments even more attractive because of the low correlation among both markets. The recent 
commodity desirability can be noticed on the CFTC staff report (2008) which establishes that, within 
institutional holdings, there’s an estimated increase from $15 billion in 2003 to more than  
$200 billion in 2008 (CFTC 2008 staff report, cited in Basak & Pavlova, 2015).

Although the commodity markets popularity has been on a constant rise in recent years, still 
many investors and authors don’t trust and rely on this asset class as of a variety of reasons. 
Nevertheless, recent papers and researches have made clear the advantages and benefits of includ-
ing commodities on an investment portfolio, ever since its financialization in the early 2000s. 
Likewise, a recently expanding subject, behavioral finance, is easing to understand and trust more 
on the commodity futures markets.

Behavioral finance, a relatively new field within the finance literature, seeks to study the influence 
of psychological and cognitive factors on the people’s and institution’s behavior, and how these af-
fect the financial markets. This financial subject is also of great interest because it helps explain why 
people tend to make irrational decisions, as well as why and how financial markets may be ineffi-
cient (Sewell, 2007). Within the behavioral finance literature, there are two studies that revolution-
ized and introduced a new perspective on this subject, which will be essential for the research and 
analysis of this paper. Both papers, “Does the stock market overreact?” (De Bondt & Thaler, 1985) 
and “Returns to buying winners and selling losers: Implications for stock market efficiency” 
(Jegadeesh & Titman, 1993), not only have served, since then, as base and foundation for many 
studies in past years, but have also consolidated the behavioral finance subject. Sewell (2007) distin-
guishes that the paper published by De Bondt and Thaler (1985), in which they observe and analyze 
reversals on the stock markets, is, theoretically, the foundation of behavioral finance.

The momentum and contrarian (reversal) strategies are two of the most distinguished and exten-
sively documented behavioral finance strategies, which have been studied and analyzed primarily in 
the stock markets, as well as in other asset markets. Furthermore, momentum and reversal are re-
garded as financial anomalies, as these two strategies are difficult to explain, with rational agents 
and frictionless markets, within the standard asset-pricing paradigm (Vayanos & Woolley, 2010).

In 1993, Jegadeesh and Titman introduced the momentum strategy, in which they find a ten-
dency in which by buying stocks with good recent past performance and selling stocks that per-
formed poorly during the same past period, such stocks would continue to overperform and 
underperform, respectively, thus generating significant positive returns over a maximum 1 year 
holding period. The formation and holding periods they mainly utilize are the 3, 6, 9, and 12 months, 
although they, as well, examine longer holding periods. The authors find significant positive returns 
within most of the portfolios, with formation and holding periods of maximum 12 months. The most 
significant returns they obtain are within the stocks selected based on their past 6-month returns 
and subsequently holding the portfolio for 6 more months. This last strategy returns 12.01% per an-
num on average. They also encounter that part of the abnormal returns produced during the follow-
ing year after the portfolio formation, dissipates during the following 2 years.

The importance of the paper by Jegadeesh and Titman (1993) is huge within the behavioral fi-
nance literature, as it became a groundwork in this subject, leading a variety of authors to analyze 
this strategy within numerous and different perspectives, securities, assets, markets, etc. Nowadays, 
there are many papers that focus on the momentum subject, but with subtle differences regarding 
the 1993 paper by Jegadeesh and Titman, which analyzes momentum only within the stocks mar-
ket, as well as by only using the cross-sectional analysis. Recent papers motivated on the momen-
tum subject, are expanding and improving the original analysis, by examining different asset 
markets, as well as by evaluating momentum thru employing the time-series analysis. As Fama 
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(1998) stated, momentum remains the “premier unexplained anomaly” and up until today still is, as 
no author has found a concrete explanation to the momentum anomaly.

De Bondt and Thaler (1985) introduced the reversal strategy theory, with the aim to investigate 
whether people’s “overreaction” to unexpected and dramatic news or events, affects stock prices in 
some way. This strategy, same as with the momentum strategy, became a pillar of the behavioral 
finance literature and has been, since then, thoroughly studied and analyzed along with the mo-
mentum strategy, because of their associated findings. The findings made by De Bondt and Thaler 
(1985) are still of great interest to the academia, because of their uniqueness and singularity. They 
observe that by buying the stocks that underperformed the most in past years, and by selling the 
stocks that over performed in the same period of past years, there will be significant positive returns, 
since they found that the stocks that underperformed in past years will reverse in the long run 
(3–5 years) and will have good returns, while on the other hand, the stocks that over perform in that 
same period, will underperform in the next 3–5 holding period years. Consistent with the “overreac-
tion” they were originally studying, their research suggests that most people “overreact” to two type 
of news: the unexpected and dramatic news. People’s behavior is fundamental for understanding 
how such behavior affects the stock market. Their results indicate that 36 months after the portfolio 
formation, the losing portfolios earns, on average, up to 25% more than the winner portfolios, de-
spite the fact that the winner portfolios are riskier. They also accomplished to realize a January ef-
fect on the “loser” portfolios, since they have large positive excess returns every January for as long 
as 5 years after the formation of such portfolios. Opposed to the momentum anomaly, reversal, on 
the contrary, can be explained by the Fama–French three-factor model according to Fama and 
French (1996). Although on the other hand, McLean (2005) states that the Fama–French three-fac-
tor model cannot explain reversals once the seasonality of the reversal portfolio is taken into 
consideration.

On their study, Bianchi et al. (2015) examine the profitable trading strategies that momentum and 
reversal offer, within the commodity futures markets, by separately and jointly analyzing the portfo-
lios. They observe that the single-sort momentum strategies, on average, return 11.14% per annum, 
while the double-sort strategy, which combines momentum and reversal strategies, returns, on av-
erage, 20.24% per annum, which significantly outperforms, by nearly the double, the single-sort 
momentum strategies. They also identify that because the double-sort strategy appears to be re-
lated to global funding liquidity, it may be utilized as a portfolio diversification tool, which makes it 
an even more exciting strategy.

Contrariwise, the excitement on the momentum and reversal strategies is not shared by everyone. 
Miffre and Rallis (2007) encounter that the momentum strategy in the commodity markets is signifi-
cantly profitable, with a 9.38% average return a year; whereas the reversal strategy is not profitable 
at all, yielding a −2.64% per year. As a result, the loser portfolios keep losing not only on the short 
horizon but also on the long horizon. Similarly, Baltzer, Jank, and Smajlbegovic (2014), as well as 
Daniel and Moskowitz (2014), exhibit on their respective papers, the failed momentum strategies fol-
lowing financial crises or market crashes. Baltzer et al. (2014) observes that during the 1965–2012 
period, a strategy of buying past winning stocks and, likewise, selling past losing stocks yielded, on 
average, 8.82% per year in the US and 9.97% in Germany; nonetheless, during the period of April–
September 2009, just after the 2008 crisis breakout, the same double-sort strategy (buying past win-
ning stocks and selling past losing stocks) would return a cumulative −50.77% in the US and −42.01% 
in Germany. In addition, Daniel and Moskowitz (2014) examine the momentum strategy following 
market declines, as well as when market volatility is high. They determine that the momentum 
crashes (unusual sequence of persistent negative returns) cannot be accurately forecasted and also 
establish their occurrence across most asset markets, including the commodity markets. Additionally, 
they show that “the low ex-ante expected returns in panic states are consistent with a conditionally 
high premium attached to the option-like payoffs of past losers” (Daniel & Moskowitz, 2014).
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Two major limitations observed within these strategies are that they have not been evaluated 
within the commodity market as much as within other markets, as well as that they have been pri-
marily studied within the cross-sectional analysis and not within the time-series analysis. Moskowitz 
et al. (2012) are one of the first authors to analyze the momentum strategy within the commodity 
futures markets, using time-series analysis, instead of the usual cross-sectional. The findings consid-
ered the most significant in their paper are the better performance of the time-series momentum 
during extreme markets, the 12-month formation period as the best predictor, and the existence of 
momentum during the first year, but a reversal afterward. The latter observations are significant 
since they will be employed in this study. The fact that there’s an observed reversion after 12 months 
by Moskowitz et al. (2012), as well as by Bianchi et al. (2015), who not only observe a reversion after 
12 months, but also identify a reversal after 12–30 months and subsequently a trend up again from 
30 to 60 months; encourage this research to seek reversions after 12 months, instead of the usual 
36 months noted by De Bondt and Thaler (1985).

Although it’s clear that some recent papers have mix opinions on whether the momentum and 
reversal strategies yield significant results, still the majority of papers agree on the importance and 
significant positive returns these strategies generate, especially when combined. Both papers have, 
undoubtedly, penetrated within the main financial literature and become the foundation for many 
studies within the finance community.

The paper by Bird et al. (2016) is one of few papers in which there’s a comparison, within the mo-
mentum strategy, between time-series, as seen in the paper by Moskowitz et al. (2012), and cross-
sectional analysis, as observed in the study of Jegadeesh and Titman (1993). On their study, they 
seek for momentum across 24 markets by means of both type of analyses, and they find that both 
analyses produce positive and significant profits, although time-series is clearly superior to the 
cross-sectional analysis.

The main difference between time-series analysis and cross-sectional analysis is the number of 
stocks included within the winner and loser portfolios. The number of stocks incorporated in these 
portfolios varies depending on the performance and condition of the market. This state of the mar-
ket has a direct repercussion on the analyses since cross-sectional momentum will dig deeper to 
select the winning stocks, that will constitute the portfolio when markets are not performing well; as 
well as it will dig deeper to select losing stocks whenever markets are doing good. As Bird et al. 
(2016) stated, “the information in the momentum signals is concentrated in the tails of the return 
distribution, it is not that surprising that momentum is best implemented using time-series momen-
tum.” In addition, according to Baltas and Kosowski (2013), time-series momentum strategies per-
form solidly and likewise, they help to improve the performance of numerous hedge funds.

Regarding the cross-sectional and time-series analysis, the meaningful superiority of the time-
series is widely accepted within the majority of papers, although cross-sectional is easier to use and 
still gives positive returns with a relative small gap in relation to the yields returned by the time-se-
ries analysis. Furthermore, because of the recent use of the time-series analysis within the momen-
tum strategy, not many papers focus on this type of analysis.

3. Methodology
The data being used in this study derives from Datastream International and it comprises settlement 
prices on the 24 US commodity futures contracts included in the S&P GSCI for 2016. The index con-
templates 6 energy commodities, which compose 63.05% of the RPDW3 of the S&P GSCI, and 18 
non-energy commodities, which compose the remaining 36.95% of the RPDW (S&P Dow & Jones 
Indices, 2016). The 6 energy futures that are included in this sub-index are WTI crude oil, heating oil, 
unleaded (RBOB) gasoline, Brent crude oil, gas oil, and natural gas. The 18 non-energy futures 
 included in the index are sub-divided in four further sub-indices which are agriculture, livestock, in-
dustrial metals, and precious metals. The commodities included in the agriculture sub-index are 
wheat (Chicago and Kansas), corn, soybeans, coffee, sugar, cocoa, and cotton. Within the livestock 
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sub-index, the commodities being included are lean hogs, live cattle and feeder cattle. Within indus-
trial metals, the index considers aluminum, copper, lead, nickel, and zinc. Lastly, within precious 
metals, gold, and silver are the enclosed commodities.

It’s important to note that within the commodity futures data collection, there are two major fi-
nancial databases from where to obtain the data. Datastream International, which is the database 
being used in this study, contains the Standard and Poor’s Goldman Sachs Commodity Index  
(S&P GSCI), while on the other hand, Bloomberg incorporates the Dow-Jones UBS Commodity Index 
(DJ-UBSCI). Initially, it was considered to carry on a comparison between the outcomes observed on 
both databases, however in prior studies, it has been found that there’s no evidence of a significant 
difference between results on both databases, therefore it was determined to analyze only the S&P 
GSCI (Bianchi et al., 2015). The commodity settlement prices retrieved from Datastream International 
are the monthly prices, from which the monthly futures returns are subsequently obtained.

The data-set in this study spans the period between January 2000 and December 2015. The rea-
son this data-set span is preferred over other periods and spans is not only because it includes the 
last full year (2015), but also because it is easier and reasonable while analyzing the results from a 
pre and post 2008 crisis perspective since 2008 is virtually in the middle of the data span.

This study uses the monthly spot prices of the 24 commodities that make up the S&P GSCI, which 
tracks the price of the nearby futures contracts, to compute the futures returns that will be used to 
construct the winner and loser portfolios according to such returns. To compute the futures returns, 
the approach utilized is the same as the one used by Miffre and Rallis (2007), which consists of com-
puting the change in the logarithms of the settlement prices. Within both analyses, time-series and 
cross-sectional, the change in the logarithms of the settlement prices is employed so to obtain the 
commodities futures returns that are used to construct the portfolios. The monthly returns obtained 
through the latter method, match with the monthly total returns of the commodities comprising the 
S&P GSCI, which as a matter of fact, measures commodity futures that are rolled forward from the 
fifth to the ninth business day of each month (S&P GSCI Commodity Index Components, Weights, 
Index Levels and Construction, 2016).

Within the cross-sectional and time-series analyses, the past period over which to measure the 
commodities returns – the formation period – is of huge importance within the momentum and re-
versal literature. The formation periods in the momentum literature usually consist of short-term 
periods, as for example the 3-, 6-, and 12-month formation periods. On the other hand, within the 
reversal literature, it is notoriously known that the formation periods are usually longer than the 
ones observed in momentum. For reversals, common formation periods are between the 3- and 
5-year formation periods. However, in recent papers there have been indications of a reversal in the 
commodity markets after only 12 months and not after 36 or 60 months.4 These recent findings 
encouraged to look for momentum as well as for reversals after only 12 months. In this study, the 
formation periods (J) to examine are of 6, 12 and 24-months. Similarly, the holding periods (K) are 
the same as the prior formation periods, meaning that there are 9 possible combinations of forma-
tion (J) and holding periods (K) for each analysis.

One main difference within the cross-sectional and time-series analysis lies heavily on the cut-off 
points that identify stocks as either winners or losers. For the cross-sectional momentum, the stocks 
are ranked on basis of their performance over the past J months. Meanwhile, winner stocks are iden-
tified as those that rank in the top 20% of the distribution (top 5 commodities), while the loser stocks 
are those that rank in the bottom 20% of the distribution (bottom 5 commodities). The reason the 
cut-off point for the cross-sectional momentum is fixed in 40% (20% on the top quintile and 20% in 
the bottom quintile) is because the performance of the strategies degrades as the cut-off points in-
crease and subsequently more assets are included in the winner and loser portfolios (Bird et al., 
2016). Since the paper of Bird et al. (2016) focuses on stocks and this paper focuses on commodities, 
the difference on the number of assets in such markets is immense, since in the stock markets there 
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could be hundreds if not thousands of stocks, while in the commodity markets the number of com-
modities they could include are much less. The small number of commodities in the S&P GSCI (24 
commodities included in this paper) does not allow a smaller cut-off point to be used because then 
the analysis would depend on too few commodities, and the analysis would be very volatile and 
unsteady.

On the other hand, because the cut-off for the time-series momentum is in absolute numbers, the 
selection of commodities on the winner and loser portfolios don’t rely on quantiles, but instead a 
method in which all commodities above a certain return are included in the winner portfolios, while 
commodities below a certain return are incorporated in the loser portfolios. Moskowitz et al. (2012) 
use absolute cut-off points, meaning that all stocks with positive returns are placed on the winner 
portfolios and all stocks with negative returns are contained in the loser portfolios. In this paper, an 
analysis was made by using the same cut-off points as Moskowitz et al. (2012), as well as cut-off 
points of 1 and −1%, for the winner and loser portfolios respectively, up to cut-off points of 8 and 
−8%. It was found that the more the cut-off points increased, the more the months without com-
modities in certain periods were visible. The cut-offs selected for the research in this paper is 1% for 
the winner commodities and −1% for the loser portfolios. The 1 and −1% cut-off points were selected 
due to the fact that nearly all months have at least 1 commodity within all formation periods 
 analyzed. The reason for which this study doesn’t follow the same methodology as Moskowitz et al. 
(2012) regarding the time-series cut-offs, is because the inclusion of all commodities on the portfo-
lios is not ideal according to Bird et al. (2016). For this very reason, just as with the cross-sectional 
momentum, a balance is pursued so to not to include all 24 commodities within the winner and loser 
portfolios using the time-series analysis, but also taking care of not to include very few assets, 
 because that could bias the results, thus generating inaccurate results.

The construction of the winner and loser portfolios start with the data collection which, in this 
study, is the compilation of the monthly settlement prices of the 24 US commodity futures contracts 
encompassed in the S&P GSCI by 2016. The period to analyze comprises from January 2000 up to 
December 2015.

Once the prices are obtained, the monthly returns of these settlement prices are computed by 
calculating the change in the logarithms of such prices. After the returns for all commodities in the 
data span are obtained, then it is proceeded to calculate the top and bottom 20% of the commodi-
ties, within the index, for each month of the span being analyzed, so to obtain the winner and loser 
commodities that will be incorporated in such portfolios, in accordance with the cross-sectional 
analysis. With this data, the winner and loser portfolios are constructed by obtaining the average 
monthly return of the 5 commodities included on each of the two portfolios. The average depends 
on the formation periods examined (6, 12, and 24-months) since the winner and loser portfolios 
have different commodities included once the formation periods are taken into account.

Conversely, for obtaining the winner and loser commodities that will be fundamental on con-
structing the portfolios correlated to the time-series analysis, more work and process is needed. The 
first step is to obtain the average monthly returns of the commodities according to the formation 
periods. Within the winning commodities, the commodities with monthly returns larger than 1% are 
selected, whereas that for selecting the loser commodities, commodities with yields smaller than 
−1% are selected once they are averaged with respect to the formation periods. Within the time-
series analysis, the average, when assembling the winner and loser portfolios within both analyses, 
is obtained by the total sum of the returns of the commodities according to the formation period, 
and then it’s divided by the total number of commodities within the whole formation period select-
ed, so to obtain the average monthly return for the winner and loser portfolios.

It’s imperative to note that for each formation period, the process for selecting the winner and 
loser commodities for the portfolios is different since the commodities differ according to the total 
number of prior periods that are being analyzed. The commodities in the winner portfolio for March 
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2005, for example, are not going to be the same if the formation period is 6 months than if it is 
12 months; regardless of whether it’s a cross-sectional or time-series analysis. Likewise, the number 
of commodities differ between a cross-sectional and the time-series portfolios.

The weighting scheme used in this study corresponds to an equal weight scheme, which depends 
directly on the number of commodities being considered. The reason this weighting scheme is being 
used and not a market value weight or a volatility weight scheme is due to the latter two being very 
time consuming to perform and the results not being that different.

Once the monthly winner and loser commodities are selected within each analysis, regarding the 
formation periods, the next step is to construct the winner and loser portfolios regarding the holding 
periods.

Within each analysis, there are 9 possibilities of portfolios (J × K) constructed depending on the 
formation periods (J) and holding periods (K). The possible strategies are 6 × 6, 6 × 12, 6 × 24, 12 × 6, 
12 × 12, 12 × 24, 24 × 6, 24 × 12 and 24 × 24. On each portfolio, the commodities to hold are the 
ones that were selected before, according to the formation periods. Afterward, each winner and 
loser monthly portfolio are held for the number of months regarding the holding period to analyze, 
depending on the formation periods they were assembled on.

For the construction of the single-sort momentum and contrarian portfolios, the total return of the 
winner and loser portfolios are subtracted from each other. In the case of the single-sort momen-
tum portfolio, the monthly yield of the winner portfolio is subtracted with the return of the loser 
portfolio of the same month (winner − loser). On the other hand, for the contrarian portfolios, the 
process is inverted, implicating that the return of the loser portfolio is being subtracted by the return 
of the winner portfolio.

Furthermore, yearly returns are calculated so to analyze the returns per year and be able to per-
form stronger and better analyses on each investment strategy within the different formation and 
holding periods. Besides, it simplifies the pre and post 2008 global crisis analysis, not only within the 
commodity futures market but also within the comparison between the two different analysis (time-
series and cross-sectional).

4. Findings
In this section of the study, the perceived findings are analyzed and examined in detail. Within the 
results, it can be perceived that the formation portfolios are in accordance from what it’s expected 
from them according to the literature on these subjects, as the winner portfolios have large returns 
during the formation periods, while on the other hand, the loser portfolios have huge losses. Once 
the formation portfolios are constructed, the next step is to assemble the winner and loser portfolios 
by using the commodities included in the formation portfolios, but this time, by holding the portfo-
lios for a specific period. Afterward, the next step is to construct the momentum and contrarian 
portfolios, as well as to calculate the yearly returns of all the portfolios.

It is important to note that at the beginning, it was intended to use, for momentum, the 6 × 6, 
6 × 12, 12 × 6, 12 × 12 (J × K) portfolios; whereas for the reversal (contrarian) portfolios, these were 
the original portfolios: 12 × 12, 12 × 24, 24 × 12, 24 × 24. However, because of the findings made on 
the rest of the portfolios5 not included in the original sample, the subsequent decision was to include 
all of the (J × K) portfolios for both strategies, since the results obtained are of great importance and 
significance for the study.

Some of the results achieved are just as expected, while some others are surprising and unpre-
dicted. The first analysis in this study focuses on the average annual returns of the four portfolios 
within the two type of analysis, cross-sectional and time-series, and their respective formation and 
holding period (J × K) portfolios. From Tables 1–4, the average annual yield for each portfolio can be 
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observed. For the winner portfolio, the average annualized arithmetic mean equals −2.9330%, while 
for the loser portfolio the annual yield, on average, is equal to 6.8208%. The return of the momen-
tum portfolio, obtained by taking a long position on past winners (portfolio of commodities with high 
past returns) and a short position on past losers, equals −9.7538%. On the other hand, the reversal 
portfolio, which sells (long) past winners and buys (short) past losers, performs exceedingly well, 
with a yield equivalent to 9.7538%.

Moreover, it can be perceived that regarding the winner and momentum portfolios, the smaller 
the formation period, the less negative the returns; as well as that the larger the formation period, 
the more negative the returns. As for the loser and contrarian portfolios, it works the other way 
around, since the larger the formation period, the larger the returns, as well as that the smaller the 
holding period, the larger the return. Also, within the contrarian portfolio, the smallest return, on 
average, equals 4.9272% for the 6 × 6 strategy, whereas the largest return is 14.6875%, generated 
on the 24 × 6 strategy.

As for the portfolios created by means of the time-series analysis, the results are very similar, in 
context, to those observed on the cross-sectional analysis portfolios. The average annual yield for 
the winner portfolio equals 0.8536%, while for the loser portfolio is 5.9772%. In contrast with the 
cross-sectional portfolios, the winner time-series portfolio has, on average, a positive return, while 
the winner cross-sectional portfolio has a negative return. Regarding the loser portfolio, the yearly 
average return in the time-series portfolio is −0.8436% smaller, than the return of the cross-section-
al portfolio. Likewise, regarding the momentum and contrarian portfolios, the contrarian portfolio 
has better returns than the momentum portfolio. The average annual return of the momentum 
time-series portfolio equals −5.1236%, while the average return for the contrarian time-series port-
folio equals 5.1236% per annum. The results by (J × K) strategies differ among the portfolios, but it 
can be observed that in the winner portfolio, only the 24 × 12 and 24 × 24 have negative yields, 
whereas the rest of the strategies are positive, although on average, with returns close to 1%. The 
loser portfolio, in contrast, has, on average, only positive returns, with yields in the range of 4.4669 
and 7.4418%.

With regard to the influence of the size of the formation and holding periods on the portfolios, 
there’s no clear influence of this subject within the winner and loser time-series portfolios, since the 
returns vary within the whole sample, as it can be seen from Tables 1–4; although for the reversal 
time-series portfolios, a slight improvement can be observed in the 24-month formation period with 
respect to the 6 and 12-month formation periods; whereas for the momentum time-series, there are 
better average returns within the 6 and 12-month formation periods.

The findings suggest that the returns of the portfolios constructed under the momentum strategy 
are better when performed under the time-series analysis, than within the cross-sectional analysis. 
This finding agrees with the hypothesis made by Moskowitz et al. (2012), although regarding the 
contrarian portfolios, the original6 cross-sectional analysis produces better yields than the  time-series 
analysis.

The fact that the reversal signal is stronger and more significant than the momentum signal can 
be described as unexpected for some, but at the same time as informative. When observing within 
Tables 5 and 6 the returns of the portfolios during the holding periods of both, the winner and loser 
portfolios, it can be perceived that most of the returns are negative for both portfolios during most 
of the sample period. An explanation for this can be that because of the individual returns of the 
commodities per month and their huge volatility, during one month they enjoy a large positive re-
turn, while on the next month, they finish up with a huge negative return. Furthermore, because of 
this reason, it was inferred and later confirmed that the larger the holding period, the smaller the 
return of the portfolios; because the larger the holding period, the larger the probability that the vari-
ability of the commodities and the portfolios diminish, thus generating small loses and returns.7
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Another reason that could explain these results can be found in the study by Gabriel (2015), in 
which he analyzes the negative impact the paper from Gorton and Rouwenhorst (2006) had on the 
commodities market, since after its publication, many investors favored the commodity markets 
more than ever and caused the market to have lower and even negative returns. Since in the major-
ity of months, and therefore in most of the years, the returns are negative for both, the winner and 
loser portfolios within both strategies, the momentum results are also negative, while the reversal 
yields are significantly positive.

A further analysis of the results, which can be observed in Table 5, shows that they exhibit a 
January effect on most of the loser and contrarian portfolios on the cross-sectional analysis, just as 
within the paper by De Bondt and Thaler (1985), where they also perceive a January effect within 
these two portfolios.8

On the other hand, on Table 6 it can be observed that there’s no indication of a January effect on 
the time-series analysis and that in fact, the months with the best returns within the loser and rever-
sal portfolios are February and November. Regarding the winner and momentum portfolios, there’s 
no January effect and there’s no indication of any monthly seasonality effect.

Concerning the risk (standard deviation) for the contrarian portfolios,9 the Sharpe ratio10 is useful 
to understand how good the returns are in contrast with the risk each portfolio carries. The contrar-
ian cross-sectional portfolio has a Sharpe ratio equal to 6.4306 which is extremely good, considering 
that a ratio of 3 is usually considered as excellent. On the other hand, the contrarian time-series 
portfolio carries an average Sharpe ratio of 3.1412, which is excellent even when considering that it’s 
almost half the cross-sectional portfolio’s Sharpe ratio.

When analyzing the average annual results, clearly the best investment strategy is to invest, in 
order, on the contrarian cross-sectional, loser cross-sectional, loser time-series and contrarian time-
series portfolios. When analyzing further, the best strategies are located within the cross-sectional 
analysis and these are the CON24×6, CON24×12, CON24×6, and CON24×12; all of them returning, on average, 
at least 10% per annum.

In this study, in addition to calculating and analyzing returns and risks, other indicators like skew-
ness and kurtosis are also examined. In statistics, skewness measures symmetry, whereas kurtosis 
measures “fat-tails.” On one hand, skewness is very close to zero in all portfolios, although in almost 
half of them they’re slightly negative and in the other half they’re positive. When skewness is zero it 
means that the returns follow a normal distribution, while the negative skewness means that the 
left tail is longer than the right tail. When observing the results, it’s visible that nearly all portfolios 
have kurtosis less than 3, which means that basically all the portfolios have thinner tails than a nor-
mal distribution (fewer outliers).

Table 9. Correlation matrix/correlation between the best strategies and indexes
Analysis Best 

strategy
Index Average

S&P GSCI S&P 500 T-bond US FX MSCI 
emerging 
markets

Cross-sectional MOM 6 × 6 0.5556 0.2304 0.2454 −0.2594 0.3060 0.2156

CON 24 × 6 0.2080 −0.3340 −0.0634 −0.3605 0.2539 −0.0592

Time-series MOM 6 × 24 −0.0437 0.0706 0.0103 −0.0952 0.1116 0.0107

CON 24 × 12 −0.4388 −0.4164 −0.1917 0.1999 −0.3779 −0.2450

Average 0.0703 −0.1124 0.0002 −0.1288 0.0734 −0.0195
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Another evaluation being made in the research is on the number of months with positive returns 
within each strategy and its portfolios. The percentage of months with positive returns suggests that 
the winner and loser portfolios have many months with similar returns, especially within short for-
mation periods. The momentum strategy portfolios from both analyses don’t have any portfolio with 
at least 50% of months with positive returns, although it’s clear that the time-series momentum 
portfolios have, in average, a higher percentage of months with positive returns than the cross-
sectional momentum portfolios. Meanwhile, there’s no portfolio within the contrarian portfolios with 
a 50% or less of months with positive returns. Besides, the cross-sectional portfolios offer better re-
turns and more profitable months than the time-series portfolios within the reversal strategy, with 
up to 75% of the months being positive within the CON24×12 strategy.

Value at Risk (VaR) is also being considered in the study because it is one of the most important 
risk measures within finance, which summarizes the predicted maximum loss over a specific horizon 
within a given confidence level. The two most popular confidence levels, and both utilized in this 
paper, are the 95 and 99% confidence levels. The results obtained on the VaR calculation make the 
contrarian portfolios appear even better as an investment strategy since the VaR for these portfolios 
are nearly all negative, indicating that the portfolios have a high probability of making a profit. In 
general, within VaR, the cross-sectional portfolios offer better results for the contrarian portfolios 
than for the time-series portfolios.

Also important for the study, t-statistics indicate whether the observed results are simply by 
chance or not. Almost all of the t-stats obtained are very high, with many of them being close to 1, 
although there are three portfolios with an average t-stat smaller than 10%,11 meaning that these 
three portfolios are significant at the 10% (0.10) significance level. The rest of the portfolios, which 
are all above 0.10, are not significant at any level, implying that the probability of the observed re-
sults being due to random chance is high.

Within the investments literature, the diversification of assets is one of the most important and 
significant topics. The approach for identifying if an asset is a good diversification tool, is by observ-
ing at its correlation with other assets or indexes. In Table 7,12 the correlation between the best13 
momentum and reversal portfolios within both, the cross-sectional and time-series analysis; and the 
S&P GSCI, S&P 500, T-bond, US FX14 and MSCI Emerging Markets Index (MSCI, 2012), can be observed. 
The cross-sectional momentum portfolio is the only portfolio that has a correlation larger than 0.5, 
although this moderate positive correlation only occurs with the S&P GSCI. In the rest of the portfo-
lios, the correlations oscillate between 0.3060 and −0.4388, having, most of them, weak positive or 
negative correlation between the assets and indexes considered. The S&P GSCI, T-bond and MSCI 
Emerging Markets Index are the only assets and indexes in this study that have, on average, a posi-
tive correlation with the portfolios constructed under the two analyses, although they are very close 
to zero, which means that they have weak correlations with the portfolios. Both reversal portfolios 
have, on average, negative correlations with the assets and indexes, which makes them a good di-
versification tool within a portfolio involving any or all of these four assets or indexes, although in 
general, the correlation coefficients indicate that all portfolios in this study are good diversification 
tools within investment portfolios.

The second part of this study focuses on the pre and post 2008 global crisis analysis within the 
commodities market,15 emphasizing the cross-sectional and time-series analyses on the momen-
tum and contrarian strategies. Firstly, within the cross-sectional analysis,16 the average annual 

Table 11. Yearly average return of the pre and post 2008 crisis cross-sectional portfolios
Winner (%) Loser (%) Momentum (%) Contrarian (%)

‘00 - September.‘08 −1.7948 10.4010 −12.1959 12.1959

October. ‘08 – ‘15 −4.3067 2.4998 −6.8064 6.8064
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return for the winner portfolio equals −1.7948%, for the loser portfolio 10.4010%, for the momen-
tum portfolio −12.1959%, and for the reversal portfolio 12.1959%. On the other hand, within the 
time-series analysis,17 the average returns per annum are 3.5654% for the winner portfolio, 8.2969% 
for the loser portfolio, −4.7315% for the momentum portfolio, and 4.7315% for the reversal portfolio. 
Just as with the average annual yield of the total sample, both, the pre and post 2008 crisis average 
annual returns for the momentum portfolios, are better within the time-series analysis than within 
the cross-sectional analysis. The contrarian cross-sectional portfolios perform the best, and even the 
contrarian cross-sectional post-crisis average annual yield is higher than both18 contrarian time-se-
ries average annual yields.19 In general, as expected, the pre-2008 crisis portfolios perform better 
than the post-2008 crisis portfolios, although the momentum portfolios constructed under both 
types of analyses perform better during the post-2008 crisis period than during the pre-2008 crisis 
period (Tables 12–14).

However, it’s important to note that after the 2008 crisis, in 2009 and 2010, the winner and loser 
portfolios display large positive returns, but afterward, ever since 2011, these portfolios have had 
mostly negative returns, affecting, even more, the post-2008 crisis returns as a whole. Some of the 
numerous reasons that have negatively affected the commodity markets since 2011, are the global 
abundant supply and weak demand, the strengthening of the US dollar, and the cheapening of the 
oil (World Bank, 2015).

Within a more in depth analysis of the pre and post 2008 crisis, it can be observed that, usually, 
whenever there’s a crisis like in 2001 and 2008, these years will have significant losses in both, the 
winner and loser portfolios, particularly when the formation and holding periods are short. When the 

Table 14. Returns of the assets and indexes used for calculating the correlation matrix
Returns 

T-bond (%) GSCI (%) S&P 500 (%) BIS real effective 
exchange rate (%)

MSCI emerging 
markets (%)

2000 −22.0200 23.8456 −2.0613 7.6110 −30.6100

2001 0.2900 −37.8251 −18.9500 4.4594 −2.3700

2002 −24.0700 32.9413 −27.8230 −7.1542 −6.1700

2003 15.7700 10.2528 27.9053 −10.6043 55.8200

2004 1.4300 17.5309 4.3373 −2.4517 25.5500

2005 5.8400 32.9702 8.0332 3.6079 34.0000

2006 7.3600 0.4449 11.6498 −1.0985 32.1400

2007 −13.7900 34.1506 −4.2388 −7.4973 39.4200

2008 −50.4300 −55.8555 −51.2338 11.1193 −53.3300

2009 62.9500 40.7495 26.2575 −8.4026 78.5100

2010 −10.8000 18.5947 18.0361 −2.9862 18.8800

2011 −50.4700 2.0495 2.0235 2.9358 −18.4200

2012 −0.8700 0.2586 13.2339 −1.2885 18.2200

2013 61.6600 −2.2363 17.3863 4.0033 −2.6000

2014 −31.0100 −41.3567 11.2572 10.0709 −2.1900

2015 11.7700 −29.3886 2.4240 8.4095 −14.9200

Table 13. Yearly average return of the pre and post 2008 crisis time-series portfolios
Winner (%) Loser (%) Momentum (%) Contrarian (%)

‘00 - September.‘08 3.5654 8.2969 −4.7315 4.7315

October. ‘08 - ‘15 −2.4192 3.1775 −5.5967 5.5967
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formation and, especially, the holding periods are longer, the returns can even end up being posi-
tive.20 During those years, momentum portfolios perform very poorly, especially when constructed 
by means of the cross-sectional analysis, since the returns of the winner portfolios are more nega-
tive than those of the loser portfolios, although the reversal portfolios perform really good, especially 
within longer formation periods, like in 2008, when the average returns for the CON24×24 cross-sec-
tional and time-series portfolios were 27.57 and 32.62%, respectively. Furthermore, during the next 
1–2 years after the crisis year, it can be noticed that the winner portfolios, as well as the loser port-
folios, perform extraordinarily, with significant yields. However, because of the higher yields of the 
loser portfolios, the momentum strategy is considered not a good investment option. On the other 
hand, the contrarian strategy presents itself as an optimal investment option for the next 1 and 
2 years following a crash or crisis year, as it generates huge returns, like for example on the CON24×6, 
where on 2009 it returns 39.5551% per annum within the cross-sectional portfolios and 39.9653% 
within the time-series portfolios.

5. Conclusion
This study examines the differences between cross-sectional and time-series within the momentum 
and reversal strategies, by means of using commodities as the assets in the portfolios. The results 
suggest that buying past loser commodities and shorting past winner commodities yields positive 
significant profits. The momentum strategy, on the other hand, is not the best of the strategies, since 
it produces mainly negative profits. Regarding the analyses, within the contrarian strategy, the 
cross-sectional analysis works better than the time-series, contrary to the time-series momentum, 
which performs better than the cross-sectional momentum, although these last two portfolio strat-
egies still return negative yields. Volatility is very similar within the reversal and momentum portfo-
lios within both analyses, but due to the statistically significant profits of the contrarian portfolios, 
the average Sharpe ratios for the cross-sectional and time-series contrarian portfolios are 6.4306 
and 3.1412, respectively. It’s worth mentioning that a portfolio with a Sharpe ratio of 3 offers a sig-
nificant return on behalf of its bearing risk.

The results suggest that the best contrarian portfolios, regardless of the analysis, are those with a 
larger formation period, reflecting the observations made by De Bondt and Thaler (1985). On the 
other hand, when taking into account the holding periods, the portfolios returns differ from one 
analysis to the other.

The cross-sectional contrarian portfolios perform better within smaller holding periods, while, re-
garding the time-series contrarian portfolios, they perform better within larger holding periods. In 
general, the best portfolios in this study are the ones constructed following the contrarian strategy 
and especially when constructed under the cross-sectional analysis. The four portfolios with the best 
average annualized arithmetic means are the CON24×6, CON24×12, CON12×6, and CON12×12. These portfo-
lios return, on average, 14.6875, 13.0047, 11.7170 and 10.1523% per annum, respectively.

Regarding the time-series analysis, it performs better on momentum portfolios, as according to 
Moskowitz et al. (2012), and although its returns are negative, as with the cross-sectional analysis, it 
has a higher percentage of months with positive returns than its cross-sectional counterpart. The 
reason momentum doesn’t perform well and has so many months and years with negative returns 
is because of the similar returns of both, the winner and loser portfolios. It’s clear from the data that 
virtually every time (month or year) the winner portfolio has a negative return; the loser portfolios 
also have a negative return. Likewise, it can be observed that more than often the loser portfolio 
outperforms the winner portfolio. This last observation can be rationalized because of the process 
that a momentum portfolio follows for its construction, in which the winner portfolio is bought and 
the loser portfolio is shorted, the momentum portfolios are more prone to having negative returns 
than the contrarian portfolios, which are benefited whenever the loser portfolios outperform the 
winner portfolios.
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Because of the high variability of the commodities from one month to the next one and also be-
cause of the way in which time-series portfolios are constructed, in which it analyzes the absolute 
performance of the asset, in contrast with the cross-sectional, which analysis the relative perfor-
mance of assets over some period, time-series is prone to having months in which a portfolio has no 
assets. Even though the cut-off points for the time-series analysis were only of 1 and −1%, there are 
some months, especially within larger formation and holding periods, which have no commodities in 
one of its portfolios. This is more common during the years of crisis, in which some months during 
the year don’t include commodities within the winner portfolio because there are no commodities 
with returns larger than 1%. Nonetheless, the time-series analysis follows that construction process 
so to not include “less” negative commodities in the winner portfolios, and instead only include the 
commodities that accomplish certain return, because then the return obtained should be more ac-
curate. For this reason, the momentum and winner portfolios perform better under the time-series 
analysis than under the cross-sectional analysis, although it still produces negative yields.

Furthermore, there’s existence of a January effect on the loser and contrarian portfolios within the 
cross-sectional analysis, just as the observation made by De Bondt and Thaler (1985), in which they 
observed the same phenomena within these two portfolios constructed via the cross-sectional anal-
ysis, although their observation is within the US stock market and the observation in this study is 
within the commodities market.

The weak and inexistent correlations found between the contrarian and momentum portfolios, 
and the S&P GSCI, S&P 500, T-bond, US FX, and MSCI Emerging Markets Index, supports the idea of 
the commodities being an appropriate tool as an investment diversification asset. This confirmation 
makes the contrarian portfolios look even better since they would improve the returns and lower the 
risk in a portfolio.

The period before the 2008 crisis, which in this study is the period between January 2000 and 
September 2008, produces mainly positive returns for the winner, loser, and contrarian portfolios 
within both, the cross-sectional and time-series analysis. However, after the crisis the winner portfo-
lio returns mainly negative profits, whereas the loser and contrarian still yield positively, although 
they don’t perform as well as during the pre-crisis period. There’s also suggestions that after a crash 
in the market, like on 2001 and 2008, during the next 1 and 2 years, the yearly returns are highly 
significant. The latter suggests that the years following a crash or a crisis are ideal for investing on 
commodities portfolios under the contrarian strategy.

In general, the contrarian portfolios constructed under the cross-sectional analysis are the ideal 
portfolios, even during and after the crisis, since on average, they return about 9.7538% per annum. 
Time-series analysis proved to be the best option for momentum portfolio’s construction, while on 
the other hand, cross-sectional analysis is the best within contrarian portfolios.

Commodities market has proved to be very volatile, but by using the correct strategies it can be 
beneficial within an investment portfolio. Buying the contrarian portfolios and shorting the momen-
tum portfolios derives on a better investment opportunity than just investing on the contrarian port-
folio, since the returns are virtually higher, even to the point of doubling the returns.

Concisely, this study provides the first study of cross-sectional and time-series within momentum 
and reversal, applied to the commodity markets. Furthermore, it analyzes the results generated 
within a pre and post 2008 crisis perspective. The findings reveal the profitability and superiority of 
the cross-sectional within the contrarian portfolios.

Some significant questions that remain are the impact of different weighting schemes when con-
structing the portfolios, the influence and effect that implementation and transaction costs have on 
these portfolios, as well as how a zero cut-off point on the time-series could affect the results. These 
questions are left for possible future analysis and research.
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Notes
1. Stocks, for example, are subject to short-selling restric-

tions.
2. In this paper, stocks are not used, but instead commodi-

ties are used.
3. RPDW: Reference Percentage Dollar Weights.
4. Observations made by Moskowitz et al. (2012), as well 

as by Bianchi et al. (2015).
5. Rest of the portfolios for momentum: 6 × 24, 12 × 24, 

24 × 6, 24 × 12 and 24 × 24. Rest of the portfolios for the 
contrarian strategy: 6 × 6, 6 × 12, 6 × 24, 12 × 6, 24 × 6.

6. The paper by De Bondt and Thaler (1985) uses cross-
sectional analysis for the whole study.

7. Within the cross-sectional analysis, the returns of the 
portfolios decrease when increasing the holding periods. 
This observation is not valid on the time-series analysis.

8. The paper by De Bondt and Thaler (1985) focuses on 
reversal portfolios, as well as in the cross-sectional 
analysis.

9. Here, only the Sharpe ratio of the contrarian portfolios 
are considered since the momentum portfolio has nega-
tive returns and its Sharpe ratio would be negative and 
not significant.

10. Sharpe ratio is also known as the reward/risk ratio.
11.  MOM12×6, MOM24×6 and MOM24×12 within the cross-

sectional analysis.
12. Sources: Datastream International, Bloomberg, and MSCI.
13. Best portfolio refers to the portfolio with the largest return.
14. US Dollar real effective exchange rate (REER).
15.  The pre 2008 crisis period consists of January 2000 – 

September 2008, while on the other hand the post 2008 
crisis data span is October 2008 – December 2015.

16. Results can be observed on Tables 8 and 9.
17. Results can be observed on Tables 10 and 11.
18.  The pre and the post 2008 crisis contrarian time-series 

portfolios.
19.  Contrarian cross-sectional average annual yield equals 

6.8064%, while the contrarian time-series average 
annual yields for pre and post crisis portfolios is 4.7315 
and 5.5967%, respectively.

20.  Observation made on the loser portfolios with larger 
formation periods and larger holding periods within the 
time-series analysis.
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