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Abstract—This article examines the trading behavior and performance of hedgers (i.e., producers, merchants, processors, or 
users of the commodity) and speculators (i.e., commodity pool operators, trading advisors, or hedge funds) in crude oil futures 
markets during 2006-2012. Using weekly Disaggregated Commitments of Traders (DCOT) reports from U.S. Commodity 
Futures Trading Commission, we could classify the trading positions of producers, swap dealers, money managers, and other 
reportable traders in crude oil futures markets. To find the impact of these four types of traders’ positions on price efficiency, 
we adopt the pricing error approach of Hasbrouck (1993) to evaluate price efficiency, in accordance with the works of 
Boehmer and Kelley (2009) and Kurov (2008). This paper finds that speculators in oil futures markets belong to positive 
feedback traders—they buy when prices rise and sell when prices fall; speculators’ trading behavior is related with market 
sentiment. However, speculators’ positions have positive impacts on price efficiency, because speculators correct pricing 
errors. These findings in this study highlight the role of different type of traders on price formation processes in oil 
futures—information that is beneficial to academics, practitioners, and regulators. 
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INTRODUCTION 
 
In this article, we examine some determinants of 
trading decisions and the performance of the four 
types of futures traders in crude oil futures markets at 
first. To investigate trading decisions and 
performance of the types of traders could shed more 
light on understanding the role of different traders in 
oil markets and on the process of futures price 
formation. Secondly, we investigate the nonlinear 
impact of the trading activities of these traders on 
price efficiency in the crude oil futures markets, over 
the period from June 13, 2006, to March 26, 2013. 
Using Disaggregated Commitments of Traders 
(DCOT) reports, we could classify the trading 
positions of producers, swap dealers, money managers, 
and other reportable traders in crude oil futures 
markets. To find the impact of these four types of 
traders’ positions on price efficiency, we adopt the 
pricing error approach of Hasbrouck (1993) to 
evaluate price efficiency, in accordance with the works 
of Boehmer and Kelley (2009) and Kurov (2008). 
With this method, we aim to shed light on the role of 
producers, swap dealers, money managers, and other 
reportable traders on price formation processes in 
crude oil futures markets. Irwin and Sanders (2010) 
call for research into how index funds and swap 
dealers affect the dynamics of price formation. With 
this study, we hope to offer helpful empirical evidence 
and suggestions for CFTC policy makers, as well as to 
design position limit rules and manage futures market 
risk. According to Chang et al. (2012), the CFTC 
imposed position limits in an attempt to control 
excessive speculation and stabilize price movements 
in  

 
some futures markets. Applying position limits may  
reduce the potential threat of market manipulation. 
However, position limits also might push speculators 
or hedgers to trade in other markets, reducing the focal 
market’s liquidity and efficiency.  
 
The previous studies that uses traditional COT report 
or DCOT report data related to energy futures has 
explored important issues, including the impact of 
different traders positions on market volatility (Irwin 
and Yoshimaru, 1999; Irwin and Sanders, 2010; Du et 
al., 2011) and the relation between futures traders’ 
positions and futures price movements (Sanders et al., 
2004; Haigh et al., 2007; Cifarelli and Paladino, 2010; 
Fan and Xu, 2011). Yet the role of swap dealers and 
money managers, in terms of their effect on price 
efficiency, has not been fully explored, despite its 
importance for academics, practitioners, and 
regulators. 
 
Irwin and Yoshimaru (1999) find managed futures 
funds and pools in energy futures exhibits no 
relationship to past price changes and commodity pool 
trading is not associated with increases in futures price 
volatility. Du et al. (2011) find that speculation, 
scalping, and petroleum inventories are important for 
explaining the volatility of crude oil prices. Irwin and 
Sanders (2010) find increasing index fund positions to 
be associated with declining market volatility. Sanders 
et al. (2004) find speculators increase their long 
positions in rising markets, and hedgers decrease their 
long positions in rising markets. These 
contemporaneous relationships can support numerous 
theoretical results from hedging pressure by hedgers 
to positive feedback trading by speculators in energy 
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futures markets. Haigh et al. (2007) find that there is 
significant negative correlation between hedge fund 
positions and other participants (including the largest 
hedgers) and hedge fund traders provide liquidity to 
the hedgers. They also support that hedge funds are, in 
fact, responding to price signals indirectly and are 
providing liquidity as economic theory (Keynes 
[1930]) suggests. Cifarelli and Paladino (2010) note 
how speculation affects oil futures price dynamics. 
Fan and Xu (2011) uncover the roles of speculation 
and episodic events in oil price fluctuations. Buchanan 
et al. (2001) provide a method to predict the direction 
of spot price movements in the natural gas market for 
a successive month, using market participants’ 
positions in the futures market. Chatrath et al. (2010) 
examine speculative trading and crude oil 
fundamentals in spot oil price movements. Wang 
(2003) considers the behavior and performance of 
speculators and hedgers in 15 U.S. futures markets, 
noting that after controlling for market risk factors, 
speculators are contrarians but still respond positively 
to market sentiment.  
 
Applying Hasbrouck’s (1993) pricing error method to 
futures markets, we find evidence that the trading 
positions of hedgers (speculators) relate positively 
(negatively) to pricing error. A lower pricing error 
measurement refers to better price efficiency. Our 
findings support the hypotheses that hedgers tend to 
move the market price away from the efficient price 
and decrease market efficiency, whereas speculators 
likely provide liquidity and correct mispricing error. 
Regarding the four types of traders in DCOT reports, 
the trading positions of producers and other reportable 
traders also have positive impacts on the magnitude of 
futures mispricing, and those of swap dealers and 
money managers exert inverse impacts. These results 
reaffirm that the relative trading positions of hedge 
funds and swap dealers, based on private fundamental 
information or the analysis of supply and demand, are 
beneficial for market efficiency. 
 
DATA AND DESCRIPTIVE STATISTICS 
 
To examine weekly price efficiency measures for 
crude oil futures, we calculate the standard deviation 
of pricing error each week, following Hasbrouck 
(1993), who included the joint tick-by-tick price 
change and trade variable in a vector autoregression 
(VAR) model. The tick-by-tick price and trading 
volume data for crude oil futures from June 13, 2006, 
to March 26, 2013 traded on the New York Mercantile 
Exchange come from Tick Data, Inc. The nearby 
futures contracts are used in our analysis since they are 
the most active contracts in terms of trading volume. 
To construct a continuous time series, the first 

deferred contract is switched into the nearby contract 
one week prior to the expiration of the nearby contact.  
 
2.1 Disaggregated Commitments of Traders 
(DCOT) Report 
The CFTC began publishing DCOT reports for 
commodity futures on September 4, 2009. It increased 
transparency, compared with the COT report, by 
separating traders into four categories: producers, 
swap dealers, money manager traders, and other 
reportable traders. The COT only discloses reportable 
positions for commercial (=producers + swap dealers) 
and noncommercial (=money manager traders + other 
reportable traders) open interests, consisting of long 
and short positions. The DCOT reports replaced the 
old COT reports and adjusted the commercial versus 
noncommercial classification to refer to four 
categories. 
The CFTC (2009) defines a producer as an entity that 
predominantly engages in the production, processing, 
packing, or handling of a physical commodity and 
uses futures markets to manage or hedge risks 
associated with those activities. A swap dealer deals 
primarily in swaps for a commodity and uses futures 
markets to manage or hedge the risk associated with 
such swap transactions. A swap dealer’s 
counterparties include speculative traders, such as 
hedge funds, or traditional commercial clients that 
seek to manage the risk arising from their dealings in 
the physical commodity. A money manager, for the 
purpose of the DCOT, is a registered CTA, a 
registered CPO, or an unregistered fund identified by 
the CFTC. These traders engage in managing and 
conducting organized futures trading on behalf of 
their clients. Every other reportable trader, not placed 
into one of these categories, enters the “other 
reportable” category; they often are small speculators. 

We construct two measures to proxy for the four 
types of traders’ positions, using the net trading 
positions ( i

tNP ) and the percentage of trading 

positions ( i
tPOI ) held by type i during week t, defined 

as follows: 
)( i
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where i
tongL  and i

tShort  refer to long and short 
positions of type i traders during week t, and i = Pr, 
Sw, Mo, and Ot, to denote producers, swap dealers, 
money managers, and other reportable traders, 
respectively; and i

tpreadingS  measures the extent to 
which type i traders hold equal long and short futures 
positions. 
 
2.2 Summary statistics  
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In Table 1 we present the summary statistics for return 
of futures, investor sentiment, the percentages of 
trading position ( i

tOIP ) and net trading position 

( i
tNP ) held by type i traders in the crude oil futures 

markets. Table 1 indicates that relative trading 
position of swap dealers is greater than those of 
producers, money managers, and other reportable 
traders in average. We determine, from the DCOT 
report, that the volatility of producers’ positions 
dominates others in crude oil futures. We also estimate 
augmented Dickey-Fuller (ADF) tests, including a 
time trend in the test regression, and employ a lag 
length of 16, using the Schwarz information criterion 
for the i

tOIP  of different types of traders. The ADF 
with a trend statistic value indicates that these series 
are non-stationary, except No

tOIP .  
The last five columns of Panel A present statistics for 
the net trading positions of trader type i. In average, 
producers and swap dealers take net short positions, 
whereas money managers, other reportable traders, 
and non-reportable traders are net long. These results 
are consistent with conventional view and the theory 
of backwardation, suggesting that hedgers are net 
short and speculators are net long. However, we find 
the volatility of net trading positions of swap dealers is 
larger than those of other trader type, implying that 
swap dealers' trading is the most sensitive to market 
conditions. The ADF with a trend statistic value 
indicates that these series are non-stationary, except 

Mo
tNP  and No

tNP . Hence, we take the difference of 
i
tOIP and i

tNP  data to analyze our regression models. 
 
Finally, the correlations between futures return, 

invest sentiment, and changes in net positions by type 
of trader are presented in Panel B. The results show 
that oil futures return are positively associated with 
sentiment and the change in the net trading position of 
money managers, and are significantly negative with 
net positions of producers, swap dealers, and other 
reportable traders . In additional, the changes in the 
net trading positions of money managers (swap 
dealers) are significantly positive (negative) with 
investor sentiment. Money managers have a positive 
tendency to follow investor sentiment and market 
return, by contrast, swap dealers act inversely. These 
imply that the trading behavior of swap dealers is not 
consistent with that of hedgers in traditional view, just 
to transfer the spot oil price risk. The trading behavior 
of swap dealers in oil futures market may also related 
with investor sentiment in stock market. The simple 
correlation analysis provides three main results. First, 
money managers net positions move in the same 
direction as market prices. Second, traditional 
producers net positions are negatively correlated with 
price changes and are uncorrelated with market 

sentiment. Third, swap dealers are different from 
hedgers in traditional view and are correlated with 
market sentiment. 
 
METHODS AND RESULTS 
 
3.1. Determinants of Trading Decisions 
We study the determinants of trading decisions of 
different traders type in crude oil futures at first. Wang 
(2003) indicates that investors most likely condition 
their trades on past returns, exhibiting 
positive/negative feedback trading behavior. Positive 
(negative) feedback investors are those who buy (sell) 
securities when prices rise and sell (buy) when prices 
fall. De Long et al. (1990) indicate that positive 
feedback trading can result from extrapolative 
expectations about prices, trend chasing, and stop-loss 
orders. Positive feedback trading is commonly 
identified with noise traders and is seen as an 
irrational strategy that moves prices away from their 
fundamental values. 1  In addition, De Long et al. 
(1990) show that rational speculators may amplify the 
effect of positive feedback trading on asset prices. 
Rational speculators who expect some future buying 
by noise traders buy today in the hope of selling at a 
higher price tomorrow. Moreover, purchases by 
rational speculators can make positive feedback 
traders even more excited and so move prices even 
further away from fundamental values than they 
would reach in the absence of rational speculators.  
 
From a opposing view of rational investors, 
Lakonishok et al. (1992) mention that institutional 
investors is that they are rational and cool-headed 
investors who counter changes in the sentiment of 
individual investors. Unlike individual or noise 
investors, institutions are exposed to a variety of news 
reports and analyses, as well as to the guidance of 
professional money managers, which puts them in a 
better position to evaluate the fundamentals. 
According to this view, rational institutions are likely 
to pursue negative feedback trading, i.e., buying 
stocks that have fallen too far and selling stocks that 
have risen too far.  
For crude oil futures markets, Sanders et al. (2004) 
indicate that speculators have a tendency to increase 
(decrease) net futures positions when the market has 
risen (fallen), supporting the finding of speculators’ 
positive feedback trading of De Long et al. (1990). In 
addition, hedgers engage in negative feedback 
trading. Hamilton (2009) and Cifarelli and Paladino 
(2010) also support the possibility that speculators 
engaged in positive feedback trading in crude oil 
futures. By contrast, Wang (2003) find that after 
controlling for market risk factors, speculators execute 
negative feedback trading, and hedgers engage in 
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positive feedback trading. Tokic (2011) also explains 
that the crude oil futures speculators are liquidity 
providers as a group, some speculators are positive 
feedback traders but also some speculators are 
negative feedback traders. There is still no consensus 
regarding whether the speculators are positive or 
negative feedback traders In recent years, commodity 
futures have become a popular asset class for portfolio 
investors, just like stocks and bonds. The 
financialization of commodity markets brings a large 
number of financial investors (i.e., hedge fund or 
index fund) to commodity futures. Silvennoinen and 
Thorp (2012) indicate that most correlations between 
stock, bond, and commodity futures returns begin the 
1990s near zero but closer integration emerges around 
the early 2000s and reaches peaks during the recent 
crisis. Higher VIX also increases commodity returns 
correlation with equity returns for about half the pairs, 
indicating closer integration. Creti, Joëts, and 
Mignon(2013) find the correlations between 
commodity and stock markets evolve through time 
and are highly volatile, particularly since the 
2007–2008 financial crisis. Tang and Xiong (2012) 
find the correlations between stock, bond, and crude 
oil rose significantly after 2004 and suggest that as a 
result of the financialization process, the price of an 
crude oil futures is no longer simply determined by its 
supply and demand. Hence, traders behavior in crude 
oil futures may also be determined by a whole set of 
financial factors such as investor sentiment in 
financial market, the fluctuations of equity market, 
Treasury bond market, and foreign exchange market. 
Hence, we investigate how investor sentiment, returns 
of crude oil, S&P 500 index, EUR-USD, and Treasury 
bond futures influence trading decisions of different 
trader by estimating the following equation: 

15432101   t
TB
t

ED
t

SP
t

CL
tt

i
t RRRRSIPN 

          (3) 
Where i

tPN 1  represents the change in net positions 
of trader type i in week t+1 and i denotes producers, 
swap dealers, money manager traders, and other 
reportable traders. tSI  denotes investors sentiment 
and is proxied by weekly survey of individual investors 
conducted by the American Association of Individual 
Investors (AAII). The investors responses are 
classified as bullish, bearish or neutral. Following 
Bange (2000), Fisher and Statman (2000 and 2006), 
and Kurov(2008), we compute an investor sentiment 
index as a ratio of the percentage of bullish investors 
to the sum of the percentages of bullish and bearish 
investors. CL

tR , SP
tR , ED

tR , and TB
tR  are the crude 

oil, S&P 500 index, EUR-USD rate, and Treasury 
bond futures returns in week t . 
 
The results of estimating Equation (3) are reported in 
Table 2. Coefficient 2  on the change in net positions 

of swap dealers, SW
tPN 1 , is significantly negative for 

regressions with control variables. This suggests that, 
after controlling for market factors, swap dealers 
increase net long positions when futures prices fall 
over the previous week, and decrease net long 
positions when previous futures prices rise. 
Coefficient 2  on the No

tPN 1  is significantly 
positive. This indicates that small traders may be noise 
traders in crude oil futures market and always engage 
in positive feedback trading.  
 
It appears that the other markets variables do not 
significantly influence the trading decisions of 
different traders, except for investors sentiment. 
Especially the holding positions of producers are 
independent with all factors. Coefficient 1  on the 

change in net positions of swap dealers, SW
tPN 1 , is 

significantly negative, indicating that swap dealers 
increase net long positions when market sentiment 
becomes more bearish. These long positions of swap 
dealers may be due to commodity index traders. 
During periods of stress in equity markets, particularly 
during the crisis, would push investors to choose 
commodities as a refuge and to invest in commodities 
through long-only index funds, over-the-counter 
(OTC) swap agreements, or exchange traded funds. 
These instruments have a common goal to provide 
investors with buy-side exposure to returns from a 
particular index of commodity prices (Irwin and 
Sanders, 2011). The institutional investors may enter 
an over-the-counter (OTC) swap contract with a swap 
dealer, because a swap dealer can meet the specific 
needs of a client. The swap dealer will in turn enter the 
futures market and take long positions in the 
corresponding futures contracts to offset the risk in 
OTC derivative. Hence, swap dealer will take the more 
long positions in the oil futures markets during the 
bearish equity market.  
 
Coefficient 1  on the change in net positions of 
money manager traders, other reportable traders, and 
non-reportable traders are significantly positive, 
indicating that these financial traders decrease net 
long positions when market sentiment becomes more 
bearish. During the recent financial crisis, many 
financial traders reportedly suffered large losses. As a 
result, a decrease in equity price would add to their 
stress and likely cause them to reduce their net long 
holdings of commodity futures. 
 
On the other side, we investigate the impact of 
extreme market condition on trading decisions of 
different trader and consider L

tD and H
tD  in the 

equation (4). L
tD ( H

tD ) is the dummy variable that is 

http://iraj.in


International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-5, May-2017 
http://iraj.in 

Investor Sentiment, Traders' Behavior and Price Efficiency in Crude Oil Futures Markets 
 

55 

equal to one on weeks when the investor sentiment 
measure is below (above) its 25th percentile. 

 
(4) 
 
The results of estimating Equation (4) are reported in 
Table 3. Coefficient 1  on the change in net positions 

of swap dealers, SW
tPN 1 , is significantly positive, 

still supporting swap dealers increase long positions 
during the bearish equity market. Coefficients 3  and 

5  on the SW
tPN 1  are significantly 6.06 and -10.57 

and swap dealers always engage in negative feedback 
trading, regardless of bullish or bearish market. 
However, money manager traders engage in negative 
feedback trading in the bearish market but turn to 
positive feedback trading in the bullish market. This 
evidence can explain why previous lithe speculators 
are positive or negative feedback traders 
 
3.2. The Impact of Net Positions Held by Different 
Types of Traders on Futures price changes 
In this section, we investigate the price impact of 
trading activities by examining how changes in net 
positions by type of trader vary with price movements 
of crude oil futures. Different type of traders based on 
different trading strategies and purposes should have 
different impact on price. Sanders et al. (2004) and 
Wang(2003) find that the simultaneously impact of 
the change in speculators’ (hedgers’) net positions on 
price changes is significantly positive (negative) in the 
crude oil futures. Fan and Xu (2011) also find the 
impact of the change in speculators’ net positions on 
price changes is significant and positive.  
 
In addition, Tang and Xiong (2012) find the 
correlations between stock, bond, and crude oil rose 
significantly after 2004, the crude oil price is no 
longer simply determined by its supply and demand. 
Hence, the price determination in crude oil futures 
may also be determined by a whole set of financial 
factors such as investor sentiment in financial market, 
the fluctuations of equity market, Treasury bond 
market, and foreign exchange market. Hence, we 
investigate how investor sentiment, different traders’ 
net positions, S&P 500 index, EUR-USD, and 
Treasury bond futures influence crude oil futures 
return by estimating the following equation: 

t
TB
t

ED
t

SP
t

i
tt

CL
t RRRPNSIR   543210    

(5) 
where CL

tR  is the return in week t, and i = Pr, Sw, Mo, 
and Ot, to denote producers, swap dealers, money 
managers, and other reportable traders, respectively. 

The results of estimating Equation (5) are reported in 
Table 4. Coefficients 2  of swap dealers’ and 
producers’ net positions on futures return are both 
significantly negative and that of money managers is 
significantly positive, supporting the finding of 
Wang(2003), Sanders et al. (2004), and Fan and Xu 
(2011). Coefficients 2  of other reportable and 
non-reportable traders that viewed as small 
speculators on futures return are significantly 
negative. These results are consistent with the signs of 
contemporaneous correlations for the two types of 
traders reported in Table 1. 
 
In Table 4, coefficients 3  of S&P 500 index futures 
return are all significantly positive, consistent with the 
finding of Silvennoinen and Thorp (2012). U.S. 
economic growth or rising of S&P 500 index will 
increase the demand for oil and raise oil price. In 
addition, coefficients 4  of EUR/USD (expressed in 
terms of the U.S. dollars per euro) futures return are 
all significantly positive, supporting a negative 
relationship between the USD rate and the price of oil. 
Some existing empirical literatures also find a 
negative relationship between the USD rate and the oil 
price (Cifarelli and Paladino, 2010; Lizardo and 
Mollick, 2010; Reboredo, 2012). Since the USD is the 
major invoicing and settlement currency in 
international oil markets, the U.S. dollar’s 
depreciation makes oil less expensive for consumers 
in non- U.S. dollar countries, then increasing the oil 
demand and oil price. 
 
Finally, there is significantly negative relationship 
between oil and bond markets return, supporting the 
finding of Ciner et al. (2013). Ciner et al. (2013) 
argued bond and oil markets are likely connected via 
the inflationary expectations that may be caused by oil 
price increases and negatively impacting bond 
markets. Irving Fisher, one of the great monetary 
economists, states that the nominal interest rate i 
equals the real interest rate ir plus the expected rate of 
inflation e : e

rii  . Hence, inflationary 
expectations that may be caused by oil price increases 
will enhance the market interest rate and then bond 
prices fall. 
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