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This paper investigates the role of speculative activity in the agricultural commodity futures market in 
the period 2006-2017. Specifically, the study tests the causal relationship between the prices of fourteen 
agricultural commodities listed on the US commodity market Chicago Mercantile Exchange (CME) and 
Chicago Board of Trade (CBT) and the trading activity of commodity index traders (CITs) and swap 
dealers. The analysis uses the Granger Causality test based on a seemingly unrelated regression (SUR) 
system. The results show that CIT and swap dealer positions did not significantly influence prices of 
agricultural commodities, but might explain the increase in their price volatility. The findings disprove 
Masters’ hypothesis that speculators produced a bubble in the commodity market. In this context, any 
attempt (such as taxes) by lawmakers to limit speculation should be carefully evaluated. 
 
Key words: Commodity index traders, swap dealers, agricultural futures market, Masters‟ hypothesis, Granger 
causality. 

 
 
INTRODUCTION 
 
In recent years, prices of agricultural commodities have 
undergone abrupt variations, which have threatened food 
security of countries, which are more dependent on food 
imports and characterized by poverty. The phenomenon 
has attracted the attention of food policy makers and 
academics, who investigate both causes and possible 
solutions. The rising level and volatility of food prices was 
particularly evident in 2007-2008. FAO (2009) states that 
in fact there was a real "surge" in both spot and future 
prices in that period, and it generated an increase of 
about 100 million undernourished individuals worldwide. 
These fluctuations continued in the following years: in 
2009 there was a collapse in prices, but prices rose again 

in 2011. From 2011 to 2014, agricultural commodity prices 
were stable, but later they declined again and in 2016 the 
FAO food price index reached the same level as 2007 
(FAO, 2017). 

There are many possible economic reasons for these 
anomalous price movements, including the progressively 
extreme weather conditions, the development of 
emerging economies (particularly China), and the 
increasing use of land for the production of biofuels 
instead of food. 

However, according to Gheit (2008), Masters and 
White (2008), Petzel (2009), Hamilton (2009), Einloth 
(2009), Robles et al. (2009),  Wahl (2009), Gilbert (2010),
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and Tang and Xiong (2012), factors related to changes in 
supply and  demand fundamentals cannot fully explain 
the high volatility of agricultural commodity prices since 
2007. The other factor that could have increased volatility 
since 2007 is excessive speculation. On this point, 
Masters (2008), Masters and White (2008), and Gilbert 
(2010) find that speculators and, among others, 
commodity index traders (CITs), could have caused a 
bubble that burst in 2009, generating a sudden and 
unexpected drop in commodity prices. 

There are in fact several explanations for the “special” 
role of CITs in increasing commodity price volatility. First, 
they mainly take long positions and renew them through 
the rollover technique, without disinvesting before the 
expiration date. Moreover, unlike “traditional” speculators, 
CITs invest in different commodity indices rather than 
focusing on a specific one. This makes their participation 
in different commodity markets very wide. Finally, CITs 
cannot only buy long-term derivatives directly on futures 
market, but can also invest in commodity indices "sold" 
by swap dealers, and thus be involved in numerous 
contracts. 

The idea that excessive speculation in the commodity 
futures market could have pushed future and spot prices 
up above levels justified by supply and demand 
fundamentals thus creating a „bubble‟, was first put 
forward by Masters (2008) and is thus known in the 
literature as “Masters' hypothesis”. Michael Masters, the 
director of the hedge fund Master Capital Management 
L.L.C., in fact put forward his theory to the permanent 
subcommittee of the United States Senate (2009), set up 
to investigate anomalies in wheat prices by the Chicago 
Board of Trade. Specifically, Masters accused CITs of 
being responsible for commodity price fluctuations 
recorded in 2007-2008 and called for the Senate to 
establish stringent limits to speculation (FAO, 2009). 

Masters‟ hypothesis was supported with data published 
in the SCOT reports by the Commodity Futures Trading 
Commission (CFTC). These showed a significant 
increase in the open interest held by CITs in 2007, 2008, 
2010 (when the threshold of 500,000 contracts on corn 
was exceeded) and 2014. The data also proved the rapid 
and significant growth in volumes of contracts. In the 
case of corn, for example, the number of future contracts 
rose from 273,000 in December 2008 to almost 405,000 
in December 2009. 

Masters‟ hypothesis led to heated debate about the role 
of CITs in the commodity futures market. 
Some authors share Masters‟ point of view (Gheit, 2008; 
Masters and White, 2008; Petzel, 2009; Hamilton, 2009; 
Einloth, 2009; Robles et al., 2009; Wahl, 2009; Gilbert, 
2010; Tang and Xiong, 2012; Van Huellen, 2019). 

Other authors, "skeptics" (Headey and Fan, 2008; 
Brunetti and Büyüksahin, 2009; Irwin et al., 2009; Till, 
2009; Aulerich et al., 2009; Sanders et al., 2010; Stoll 
and Whaley, 2010; Buyuksahin and Harris, 2011; 
Capelle-Blancard and Coulibaly, 2011; Irwin et  al.,  2011;  

 
 
 
 
Rouwenhorst and Tang, 2012), find that Masters‟ bubble 
hypothesis shows weaknesses and is not consistent with 
typical market mechanisms. 

Moreover, studies by the World Bank (2008) and Childs 
and Kiawu (2009) follow a weaker version of Masters' 
hypothesis, finding that the absence of a statistically 
significant impact of the speculator activity on commodity 
futures prices does not imply that this activity had no 
effect at all. 

Overall, previous literature finds conflicting evidence 
that Masters‟ hypothesis provides a valid explanation of 
agricultural future market functioning, and further studies 
on the real impact of speculator positions are needed. In 
this context, this paper aims to test the possible Causality 
relation between the trading activity of CITs and swap 
dealers and the prices and price volatility of the main 
agricultural commodities in the period 2006-2017. 
Specifically, our paper tries to answer the following 
research questions: (i) did CITs and swap dealers‟ 
trading activity influence agricultural commodities prices 
in the period 2006-2017? and (ii) did CITs and swap 
dealers‟ trading activity influence agricultural commodities 
price volatility in the same period? 

The study enriches previous literature from different 
points of view. First, to our knowledge, our dataset is the 
first to include not only the 12 agricultural commodity 
markets of the SCOT report, but also the soybean meal 
and the oats markets. A second innovation is the 
extension of the time horizon, as our data are collected 
from 13 June 2006 to 26 December 2017, for a total of 
603 observations. We also improve previous literature 
from a methodological point of view as we calculate the 
Granger Causality by using a SUR system. Finally, we 
use two different proxies for speculation: the working T 
index (long-term speculation) and the volume of open 
interest ratio (short-term speculation). 
 
 
LITERATURE REVIEW 
 
The rapid increase in agricultural commodity prices 
recorded in mid-2008, their rapid subsequent decrease 
and their further fluctuations in the following years 
stimulated a debate on the role of speculation in financial 
markets. 

In this context, in 2008 Michael Masters put forward his 
hypothesis. The large amount of speculative funds 
invested in different types of agricultural commodity 
derivatives in recent years and the significant and 
unwarranted upward pressure on their prices support the 
validity of Masters‟ hypothesis in the agricultural 
commodity market. 

The first strand of literature shares Masters‟ point of 
view (Gheit, 2008; Masters and White, 2008; Petzel, 
2009; Hamilton, 2009; Einloth, 2009; Robles et al., 2009; 
Wahl, 2009; Gilbert, 2010; Tang and Xiong, 2012; Van 
Huellen, 2019). 



 
 
 
 
Gilbert (2010) examines commodity price trends in 
different futures markets: crude oil, aluminium, nickel, 
copper, corn, soybeans, and wheat. He finds evidence 
that in the period under investigation (2006-2008 for 
crude oil and grains and 2000-2008 for three non-ferrous 
metals), commodity index funds influenced commodity 
futures prices in two of the seven markets. Specifically, 
the author identifies three bubbles for copper (in 2004, 
2006 and 2008) and a bubble for soybeans (at the 
beginning of 2008).  

Tang and Xiong (2012) demonstrate that, together with 
the rapid growth of investments in commodity indices, 
non-energy commodity prices became increasingly 
correlated with oil prices in the period 1998-2011. They 
interpret this result as evidence that the price of 
agricultural commodities was influenced not only by 
fundamentals, but also by the trading activity of 
speculative funds, and the process of “market 
financialization” led to a growing correlation between 
commodities. 

Petzel (2009) supports Masters‟ hypothesis, finding that 
unleveraged futures positions of index funds represented 
new demand and the amount of these investments was 
“too big” for the size of the commodity futures market. 

According to Wahl (2009), the sudden rise in 
commodity prices recorded in the period 2006-2008, 
proved by an increase in the FAO index of 71%, could 
not be explained by long-term factors such as the 
demand of emerging countries or stagnation of 
production. It could only be explained by food 
speculation. Moreover, Einloth (2009) supports Masters‟ 
hypothesis using the basic theory of storage. This theory, 
which states that low inventories lead to the rise of 
commodity prices and the increase of marginal 
convenience yield, was not however completely verified 
by the author for the oil market. Einloth (2009) interprets 
his result as evidence that the oil price peaks recorded in 
2008 were due to the effects of speculation, although he 
does not focus specifically on index trader activities. 
These ideas were shared by Gheit (2008) and Hamilton 
(2009). 

Robles et al. (2009) also support this view. Their 
analysis, based on 49 Granger Causality tests and 
developed using different speculation proxies, shows in 
fact that index trader speculative activity positively 
influenced the prices of four agricultural commodities 
(maize, rice, soybeans and wheat) in the period 2006-
2008. The same conclusion is reached by Van Huellen 
(2019) in his study of three agricultural commodities 
(wheat, corn and soybeans) in the period 2006-2015.  

Sharing the bubble hypothesis, Masters and White 
(2008) recommended three specific regulatory steps to 
establish more stringent limits on speculation. The first 
step was re-establishing speculative position limits for all 
products and all markets, to be applied every month by 
the CFTC instead of on a spot basis. Second, they called 
for an amendment to  the  Commodity  Exchange  Act,  in  
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order to define excess speculation numerically in terms of 
open interest. The third step was legislation aiming to 
eliminate or, at least, drastically reduce, index 
speculation. 

Masters‟ hypothesis was also supported by the U.S. 
Senate Permanent Subcommittee on Investigations 
(2009), which was established to examine the 
performance of the Chicago Board of Trade‟s (CBOT) 
wheat futures contract. The subcommittee, in its report 
dated 24 June 2009, concluded in fact that: "there is 
significant and persuasive evidence to conclude that 
these commodity index traders, on the whole, were one 
of the main causes of unjustified changes in the price of 
futures contracts on wheat compared to the price of 
wheat in the spot market". 

However, Masters‟ hypothesis shows some 
weaknesses. The "skeptics", including Headey and Fan 
(2008), Brunetti and Büyüksahin (2009), Irwin et al. 
(2009), Till (2009), Aulerich et al. (2009), Sanders et al. 
(2010), Stoll and Whaley (2010), Buyuksahin and Harris 
(2011), Capelle-Blancard and Coulibaly (2011), Irwin et 
al. (2011), Hamilton and Wu (2012), Rouwenhorst and 
Tang (2012), Sanders and Irwin (2013), Sanders and 
Irwin (2016), and Etienne et al. (2017), argue in fact that 
the bubble hypothesis has several critical aspects and is 
not consistent with typical market mechanisms. 

Specifically, Irwin et al. (2009) identify three logical 
inconsistencies. The first is equating money flows into 
derivatives markets with demand for physical 
commodities. Combined with the evidence that 
commodity future markets are zero-sum, this suggests 
that money flows in themselves did not necessarily 
impact prices. Moreover, Irwin et al. (2009) find that, as 
CITs are rarely involved in the delivery process of 
physical commodities or the cash market in general, their 
trading could have not influenced the equilibrium cash 
prices. The third inconsistency is identifying index funds 
as pure risk-seeking speculators and hedgers as pure 
risk avoiding, because on the market speculators 
sometimes hedge and hedgers sometimes speculate. 

In addition to these “errors”, there are other ways in 
which the bubble hypothesis is not convincing, as 
suggested by Irwin et al. (2009). First, if the hypothesis 
held, many investments made by index traders should 
have been linked to an increase in stocks while, in reality, 
in the period 2006-2008 stocks declined in most 
commodity markets. Second, in the same period, the 
relationship between prices and inventories for storable 
commodities was convex. Moreover, markets with the 
highest concentration of index fund positions showed the 
smallest price increases (Irwin et al., 2009), which is the 
opposite of what the bubble hypothesis predicts. 
Furthermore, the buying positions of index funds were 
very predictable, and this conflicts with theoretical models 
based on the assumption of unpredictable trading 
patterns of these traders to make arbitrage risky. Fifth, 
price   increase  in   2006-2008   was   also   recorded   in  
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markets without index fund participation and for 
commodities without futures markets (Headey and Fan, 
2008; Stoll and Whaley, 2010). Again, in the same 
period, speculation was not excessive if properly 
compared to the demand for hedging. Speculation in fact 
should not be considered excessive only in terms of 
capital flows speculated; the needs of hedgers also need 
to be taken into account. On this point, the absence of 
excessive speculation was tested by Buyuksahin and 
Harris (2011) in the crude oil futures market in 2004-
2009, by Till (2009) in the crude oil, heating oil, and 
gasoline futures markets in 2006-2009 and by Sanders et 
al. (2010) in nine agricultural futures markets in 2006-
2008. The role of CITs in creating a bubble in the 
commodity futures market is also minimized by Stoll and 
Whaley (2010). They show that commodities outside an 
index are correlated with those within an index to the 
same extent that they are correlated each other. In their 
opinion, this means that fundamentals, rather than CIT 
investments, explain the correlation. 

In this context many studies, using the Granger 
Causality test, find very little evidence of a causal 
relationship between index fund positions and 
movements in different agricultural commodity futures 
prices. This supports the idea that index funds did not 
cause a bubble (Brunetti and Büyüksahin, 2009; Aulerich 
et al., 2009; Capelle-Blancard and Coulibaly, 2011; Irwin 
et al., 2011; Rouwenhorst and Tang, 2012; Gilbert and 
Pfuderer, 2014; Garcia et al., 2015; Donati et al., 2016; 
Etienne et al., 2017). 

Specifically, Irwin et al. (2011) find evidence that 
Masters‟ hypothesis could be verified in the period 
January 2004-September 2009 only for the corn market 
(and not for corn, soybeans and wheat considered 
jointly), and only when the percentage of open interest 
was used as proxy of speculation. They also find a 
negative relation between the two variables rather than a 
positive one, as one would expect if index traders had 
actually been responsible for the bubble.  

Capelle-Blancard and Coulibaly (2011) also find very 
little evidence of a causal relationship between index fund 
positions and movements in the futures prices of the 
twelve commodities examined in the SCOT reports in the 
period 2006-2010.  

Moreover, Brunetti and Büyüksahin (2009), using not-
publicly available data provided by the CFTC large trader 
reporting system, test the Granger Causality between the 
daily rate of returns of futures contracts on corn and other 
non-agricultural commodities and the daily positions of 
the five most important categories of traders in two 
different periods (2005-2009 for non-agricultural 
commodities and 2006-2009 for corn). They find that corn 
prices were not affected by trader positions. The same 
not-publicly available data, referring to the twelve 
agricultural commodities analyzed in the SCOT reports, 
are used by Aulerich et al. (2009), who find no evidence 
of the validity of Masters‟ hypothesis. 

 
 
 
 
Rouwenhorst and Tang (2012) also find very weak 
evidence of a causal relationship between index trader 
positions and movements in the futures prices of the 
twelve commodities examined in the SCOT reports. Their 
results show in fact that in the period 2006-2010, only 
one commodity of twelve passed the Granger Causality 
test, and with a negative coefficient. Also Gilbert and 
Pfuderer (2014) use the same test in order to verify the 
role of CIT positions in explaining weekly returns of four 
commodities (corn, soybeans, CBOT wheat and KCBT 
wheat) in the period January 2006-December 2011. Their 
evidence shows no Causality at the 5% significance level 
and a weak negative Causality at the 10% significance 
level, only in the corn market. This appears to confirm 
that index traders bore no responsibility for the rise in 
agricultural commodities weekly returns. 

Moreover, Donati et al. (2016) consider the twelve 
agricultural commodities of the SCOT reports in order to 
test the causal relationship between CIT positions and 
commodities returns and both realized and implied 
volatility between 2006 and 2015. They also investigate 
the inverse relationship between these variables and, in 
order to use daily as well as weekly data, choose the 
volume to open interest ratio (VOIR) as proxy of trading 
activity. Their results find no significant relationships 
except for a negative link between trading activity 
(measured by VOIR) and realized volatility. Finally, 
Etienne et al. (2017) find mixed results in their study of 
the causal relationship between CIT net long positions 
and the weekly returns of four agricultural commodities 
(corn, soybeans, CBOT wheat and KCBT wheat) in the 
period January 2004-June 2015 using the Granger test. 
Specifically, they find a weak and negative relationship 
between the variables investigated only on the corn 
market. 

In order to overcome possible limits of the Granger 
Causality test, Sanders and Irwin (2016) test the same 
relationship investigated by Etienne et al. (2017) using a 
Fama-MacBeath regression, considering the 19 markets 
appearing in the IDD reports. Their estimations, 
conducted from 2008 to 2015 on annual, quarterly and 
monthly data, show no positive relationship between CIT 
positions and commodities market returns. In fact, they 
even find slight evidence of a reduction in returns due to 
index traders‟ purchases. 

However, the absence of a statistically significant 
causal relationship between commodity futures prices 
and index fund positions does not imply that trading 
activity of CITs had no effect at all. A weaker version of 
Masters' hypothesis may in fact be useful. This is the idea 
of the World Bank (2008), Robles et al. (2009), and 
studies by Childs and Kiawu (2009), which identify the 
massive amount of investments by non-commercial 
traders in the agricultural commodity market as one of the 
different elements leading to the agricultural commodity 
price rise in 2008. 

Overall, the literature finds conflicting evidence that CIT 



 
 
 
 
speculative activity in the futures market has been a 
source of agricultural commodity price rises in recent 
years. Most papers seem not to support Masters‟ 
hypothesis, and agree that there is no direct impact of 
commodity index funds on commodity futures prices. 
However, these studies are based on different samples 
and time horizons, which means their results are not 
comparable. Further research on the market impact of 
agricultural commodity index funds is needed. 

This paper attempts to fill this gap by testing the 
possible Causality relation between the trading activity of 
CITs and swap dealers and prices and price volatility of 
the main agricultural commodities in the period 2006-
2017. 
 
 
SAMPLE AND METHODOLOGY 
 
Data on trading activity was collected on the commodity US futures 
markets Chicago Mercantile Exchange (CME) and Chicago Board 
of Trade (CBT) provided by the Commodity Futures Trading 
Commission (CFTC) in the following reports: Commitments of 
Traders (COT), Supplemental Commitment of Traders (SCOT) and 
Disaggregated Commitment of Traders (DCOT). The COT reports, 
published since 1985, provide a weekly breakdown of open 
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interest for futures and options on futures markets in which 20 or 
more traders hold positions equal to or above the reporting levels 
established by the CFTC. The total open interest is divided among 
different categories of traders as follows: 
 

[NCL + NCS + 2*(NCSP)] + [CL + CS] + [NRL + NRS] = 2*(TOI)(1) 
 

where NCL, NCS, and NCSP are the long, short and spreading 
positions of non-commercials, respectively and defined as all 
speculators active in the futures market; CL and CS are the long 
and short positions of commercials, classified as traders looking for 
coverage related to the goods they produce (hedgers); NRL and 
NRS are the long and short positions of non-reportables, that is, all 
small traders under the minimum threshold set by the CFTC. 

Moreover, since 2007 the CFTC has also made SCOT reports 
available in response to criticism about the COT on the impact of 
CITs on price volatility. The COT reports, in fact, reveal two main 
critical issues. First, the "commercial" category includes data from 
swap dealers, which take long positions to cover the short ones 
related to the "sale" of commodity indices to the index funds. These 
operations can be classified as “hedging”, but are completely 
different from pure “hedge positions”. Second, the "non-
commercial" category is very broad and includes the activity of 
commodity index traders in the COT reports, which are separated 
from non-commercials and presented as a separate trader category 
in the SCOT. In the SCOT reports, the open interest is calculated 
as follows: 

 
[(NCL - CITL) + (NCS - CITS) + 2*(NCSP)] + [(CL - CITL) + (CS - CITS)] + [CITL + CITS] + [NRL + NRS] = 2*(TOI)                                                 (2) 
 
 
where in addition to the COT reports, CITL and CITS represent the 
long and short positions held by commodity index traders.  

Furthermore, in order to constantly improve the classification of 
traders, since 2009 the CFTC has published Disaggregated 
Commitment of Traders (DCOT) reports, in which the open interest 
is calculated as follows: 

 
[SDL + SDS + 2*(SDSP)] + [MML + MMS + 2*(MMSP)] + [PML + PMS] + [ORL + ORS + 2*(ORSP)] + [NRL + NRS] = 2*(TOI)                                (3) 
  
In the DCOT reports, reporting traders are classified into four 
categories: swap dealers (SD), money managers (MM), processors 
and merchants (PM) and other reporting (OR).  

The sample consists of 14 agricultural commodities: SRW wheat, 
HRW wheat, Corn, Soybeans, Soybean Oil, Cotton No. 2, Feeder 
Cattle, Live Cattle, Lean Hogs, Cocoa, Sugar No. 11, Coffee C, 
Soybean Meal and Oats. Data on the first 12 markets are extracted 
from the SCOT reports and data on the Soybean Meal and Oats 
from the DCOT reports.  

Data are collected from June 13, 2006 to December 26, 2017, for 
a total of 603 observations. Following previous literature (Sanders 
and Irwin, 2010), the initial date was chosen in order to make CIT 
data (published since 3 January 2006) and data contained in the 
DCOT reports (published since 13 June 2006) comparable. The last 
date is the most recent date of publication by CFTC. 

Data on CITs and swap dealers were extracted from the SCOT 
and DCOT reports, respectively. This made it possible to calculate 
the net position (long minus short position), the percentage of net 
long position (net position divided by total positions) and the 
percentage of long position (long position divided by total long 
positions in the market) for each category of traders.  

The CFTC report published in September 2008 shows that about 
95% of operations carried out by CITs on the agricultural 
commodity market had swap dealers as counterparties. Thus we 
consider, only with reference to soybean meal and oats, the 
positions of swap dealers as the best variable to proxy the position 
of index traders, as suggested by previous literature (Sanders and 
Irwin, 2010). 

Market returns were calculated using continuous series of nearby 
futures adjusting   for   contract  rollovers. In  order  to  "correct"  the 

nearby prices to take into account the practice of rollover, the 
natural logarithm of nominal prices are estimated as follows: 
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where pt is the future price of the nearest-to-expiration contract on 
each Tuesday (the day on which CFTC data are published). In 
order to avoid possible bias related to rollover, pt-1 is also calculated 
using futures prices for the same nearest-to-expiration contract. 
Data on future nearby prices is taken from Data stream. The 
rollover is considered to take place on or before the first day of the 
delivery month. Realized volatility is calculated using the estimator 
suggested by Parkinson (1980): 
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where Z is equal to 52 in order to annualize the estimate of 
volatility, n is equal to 1 (week) and Hi and Li are the high and low 
prices of the nearest-to-expiration futures contract recorded from 
Wednesday to Tuesday (included). 

The second volatility measure, that is, implied volatility, is 
calculated by including the option premiums in the Black and 
Scholes pricing model. Specifically, we consider the average values 
of the two nearest-the-money call and the two nearest the money 
put options, that is, the options whose strike prices are closer to the 
prices of the underlying assets.  
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Two proxies were used for speculation: the working T index (long-
term speculation) and the volume to open interest ratio (short-term 
speculation). The working T index measures the excess of 
speculation with respect to coverage needs and is calculated as 
follows: 
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A one-way Granger Causality test was run to examine whether the 
trading activity of CITs and swap dealers affect commodity prices 
and their volatility, as suggested by previous literature (Robles et 
al., 2009; Sanders and Irwin, 2010; Donati et al., 2016). The 
bivariate Granger test determines whether one time-series is useful 
in forecasting another time-series by estimating the following 
regression model: 
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In this general formula, yt,k represents the market factors for market 
k in year t and is explained by a constant αk, an autoregressive 
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residual term εt. The autoregressive component is composed of a 

coefficient ki,γ (where i identifies the lag) and the lagged market 

factor yt-i,k. The casual component is formed by a coefficient ki,β  

and the lagged casual component ki,tx  . The lag structure (m, n) is 

determined by a procedure over m=4 and n=4 using an OLS 
method, choosing the model that minimizes the Schwartz criteria to 
avoid over-parameterization (Enders, 2008). The null hypotheses 
underlying the Granger Causality test is that the explanatory 
variable x does not Granger cause the independent variable y. 

The independent variables of our model are the following market 
factors: market returns (R), realized volatility (RV) and implied 
volatility (IV). Our explanatory variables are: the change in the net 
positions (∆NET), the change in the percent of long positions 
(∆LONG) of index traders and swap dealers, the working T index 
(T-index) and the volume to open interest ratio (VOIR). For 
example, Equation 8 shows our model where market returns are 
the independent variable and the change in the net positions is the 
explanatory variable: 
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where Rt is the log-relative nearby futures returns for a given 
market k in period t and ΔNET is the change in the net positions 
held by the trader group. 

In order to overcome limitations of the Granger test, we improve 
the methodology by implementing a SUR system, where all the 
markets are modeled as unique system of equations. As suggested 
by the SUR approach, the common component for each market is 
the residual term εt. This methodology allows us to test the 

hypothesis H0: βj,k =0  j,k and also the impact at the system level 

related to all the examined markets 0k
1k

n
1j k,j    .  

The software Eviews was  used  for  the  econometric  analysis.  As 

 
 
 
 
regards our sample, data provided by the CFTC enable us to 
estimate the net long position of index traders and swap dealers in 
the period 2006-2017. The net position was calculated by 
subtracting short positions from long positions (in number of 
contracts): a positive value indicates a net long position, while a 
negative value indicates a net short position. Summary statistics are 
shown in Table 1. 

Table 1 shows the net positions held by CITs (Panel A) and swap 
dealers (Panel B) from June 2006 to December 2017. Data are 
extracted from the CFTC website. 

CITs show a positive minimum net position for all commodities 
except soybean meal and oats (Table 1, Panel A). Consequently, 
for these two markets, as suggested by Sanders and Irwin (2010), 
we consider swap dealer data as proxy for index trader data. Swap 
dealers show a negative minimum net position in two markets 
(cocoa and sugar No. 11), as shown in Table 1, Panel B. This 
indicates that the correspondence between positions of swap 
dealers and index traders was not perfect in the period 2006-2017. 
This evidence is consistent with results of Sanders and Irwin 
(2010), who found a negative net long position for the same two 
markets in the period 2006-2010. Table 1 also shows that CITs 
always have longer positions than swap dealers.  

Moreover, we estimate the net long position of index traders and 
swap dealers by means of an alternative measure. Table 2 shows 
in fact the percentage of net long position held by SCOT categories 
(Panel A) and DCOT categories of traders (Panel B) from June 
2006 to December 2017. The percentage of net long position is 
calculated by dividing the net position by the total positions held by 
each category of trader. This indicator reveals whether traders are 
focused on the long or short side of the market. 

Table 2 shows the percentage of net long positions held by 
SCOT categories (Panel A) and DCOT categories (Panel B) from 
June 2006 to December 2017. Data were extracted from the CFTC 
website. 

Index traders show a positive percentage of net long position in 
each market, with a range varying from 73% (sugar No. 11) to 94% 
(live cattle), as shown in Table 2, Panel A. This indicates that these 
traders concentrated on the long side of the market in the period 
2006-2017. The percentage of net long position of commercials is 
however always negative. This is not surprising given that this 
category of traders includes hedgers, who focus on the short side of 
the market in order to cover the risk related to the production of 
agricultural commodities. Moreover, the net positions of non-
commercial are always positive, except for SRW wheat.  

Despite the different classification of traders, Table 2, Panel B 
shows that the net position of producers and merchants (which 
roughly corresponds to the category “commercials” in Table 2, 
Panel A) is negative in every market, while the net position of 
managed money and other reporting is always positive, except for 
SRW wheat. Swap dealers concentrate on the long side of the 
market and report very high percentages.  

The net positions and the percentage of net long position reveal 
whether traders operate mainly on the long or the short side of the 
market. In order to identify the importance of each category, it is 
however necessary to quantify speculation. The percentage of open 
interest (short-term speculation) held by each trading category is 
shown in Table 3. 

Table 3 shows the percentage of total open interest hold by 
SCOT categories (Panel A) and DCOT categories of traders (Panel 
B) from June 2006 to December 2017. Data are extracted from the 
CFTC website.  

Table 3, Panel A shows that the highest percentage of open 
interest is held by non-commercials and commercials traders, while 
index traders hold a lower percentage ranging from 9 to 21%. This 
demonstrates that overall the participation of index traders in the 
market in the period 2006-2017 was not higher than that of other 
traders, although index traders tended to hold high net positions 
(Table 1,  Panel  A)  and  to  be  focused on long positions (Table 2,   
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Table 1. Net positions. 
 

Market Mean Maximum Minimum Standard  deviation 

Panel A: Commodity index traders     

SRW WHEAT 162,210 229,565 96,185 35,512 

HRW WHEAT 39,544 66,592 16,293 9,624 

CORN 367,235 503,937 223,985 54,688 

SOYBEANS  141,146 201,251 77,857 24,394 

SOYBEAN OIL 82,160 113,563 36,630 14,514 

SOYBEAN MEAL 29,534 87,867 -7,239 24,983 

OATS 1,475 5,217 -1,266 1,263 

COTTON NO.2 70,617 122,555 42,681 14,470 

FEEDER CATTLE 7,720 14,225 3,663 2,385 

LIVE CATTLE 107,555 156,752 60,615 23,484 

LEAN HOGS 80,814 127,379 46,004 14,121 

COCOA 24,154 40,226 5,117 7,812 

SUGAR NO.11 228,094 392,740 131,074 59,133 

COFFEE C 42,106 67,021 22,473 9,874 

     

Panel B: Swap dealers     

SRW WHEAT 128,050 197,713 62,929 34,621 

HRW WHEAT 28,398 49,385 9,952 7,659 

CORN 282,753 442,696 163,606 64,131 

SOYBEANS  106,789 193,888 36,284 29,601 

SOYBEAN OIL 71,820 105,225 27,442 14,940 

FEEDER CATTLE 4,581 9,180 1,364 1,654 

LIVE CATTLE 84,100 128,967 49,300 17,675 

LEAN HOGS 65,936 114,377 36,326 12,460 

COTTON NO. 2 56,871 118,380 21,184 17,016 

COCOA 9,392 26,695 -5,103 4,553 

SUGAR NO. 11 117,603 271,255 -119,434 72,307 

COFFEE C 31,030 56,959 10,008 9,544 

 
 
 

Table 2. Percentage of net long position. 
 

Market 
Non-commercial 

(%) 
Commercial 

(%) 
Index traders 

(%) 
Non-reporting 

(%) 

Panel A: SCOT categories     

SRW WHEAT -25 -36 75 -16 

HRW WHEAT 18 -32 87 -13 

CORN 19% -28 78 -21 

SOYBEANS  28 -30 76 -23 

SOYBEAN OIL 10 -32 83 11 

SOYBEAN MEAL 39 -30 74 22 

OATS 35 -31 82 22 

COTTON NO. 2 38 -48 86 17 

FEEDER CATTLE 21 -11 84 -38 

LIVE CATTLE 35 -56 94 -32 

LEAN HOGS 22 -63 91 -20 

COCOA 22 -24 74 23 

SUGAR NO. 11 28 -34 73% 10 

COFFEE C 9 -30 83 14 
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Table 2. Cont‟d 
 

Panel B: DCOT 
categories 

Producers & 
Merchants (%) 

Swap dealers 
(%) 

Managed 
money (%) 

Other 
reporting (%) 

Non-reporting 
(%) 

SRW WHEAT -40 84 -5 -8 -16 

HRW WHEAT -34 90 37 23 -13 

CORN -31 89 35 29 -21 

SOYBEANS  -32 84 50 10 -23 

SOYBEAN OIL -35 92 24 7 11 

FEEDER CATTLE -14 86 45 10 -38 

LIVE CATTLE -58 91 52 21 -32 

LEAN HOGS -67 93 39 19 -20 

COTTON NO. 2 -53 75 46 45 17 

COCOA -24 35 33 19 23 

SUGAR NO. 11 -32 48 39 54 10 

COFFEE C -31 71 19 29 14 

 
 
 

Table 3. Percent of total open interest. 
 

Market 
Non-commercial 

(%) 

Commercial  

(%) 

Index trader  

(%) 

Non-reporting  

(%) 

Panel A: SCOT categories     

SRW WHEAT 46 25 21 9 

HRW WHEAT 36 37 13 14 

CORN 41 33 13 13 

SOYBEANS  43 35 12 10 

SOYBEAN OIL 38 40 13 8 

SOYBEAN MEAL 36 43 9 12 

OATS 25 50 8 17 

COTTON NO. 2 39 40 15 6 

FEEDER CATTLE 42 18 10 29 

LIVE CATTLE 42 30 16 12 

LEAN HOGS 44 27 17 12 

COCOA 38 48 9 5 

SUGAR NO. 11 33 43 16 8 

COFFEE C 43 40 13 5 

     

Panel B: DCOT categories 
Managed money 

(%) 
Producers & 

merchants (%) 
Swap dealers 

(%) 
Other reporting 

(%) 
Non-

reporting (%) 

SRW WHEAT 26 22 19 24 9 

HRW WHEAT 25 36 11 15 14 

CORN 19 30 13 24 13 

SOYBEANS  20 32 12 26 10 

SOYBEAN OIL 20 38 13 20 8 

FEEDER CATTLE 22 17 7 24 29 

LIVE CATTLE 25 29 14 21 12 

LEAN HOGS 23 25 15 24 12 

COTTON NO. 2 19 36 17 23 6 

COCOA 28 44 11 13 5 

SUGAR NO. 11 20 37 19 16 8 

COFFEE C 23 36 14 23 5 
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Table 4. Summary statistics on the working T index. 
 

Market Mean Maximum Minimum Standard  deviation 

Panel A: COT categories     

SRW WHEAT 1.25 1.48 1.13 0.08 

HRW WHEAT 1.23 1.48 1.08 0.09 

CORN 1.18 1.32 1.09 0.06 

SOYBEANS  1.15 1.32 1.07 0.05 

SOYBEAN OIL 1.15 1.33 1.04 0.07 

SOYBEAN MEAL 1.13 1.26 1.04 0.05 

OATS 1.12 1.40 1.03 0.08 

FEEDER CATTLE 1.43 1.76 1.28 0.08 

LIVE CATTLE 1.19 1.36 1.09 0.06 

LEAN HOGS 1.21 1.46 1.08 0.07 

COTTON NO. 2 1.11 1.35 1.02 0.07 

COCOA 1.13 1.28 1.05 0.04 

SUGAR NO. 11 1.11 1.28 1.02 0.07 

COFFEE C 1.14 1.30 1.03 0.07 
     

Panel B: SCOT categories     

SRW WHEAT 1.57 2.16 1.21 0.19 

HRW WHEAT 1.32 1.66 1.10 0.14 

CORN 1.28 1.53 1.12 0.10 

SOYBEANS  1.24 1.51 1.12 0.08 

SOYBEAN OIL 1.23 1.59 1.05 0.11 

SOYBEAN MEAL * 1.18 1.59 1.05 0.11 

OATS * 1.16 1.46 1.03 0.10 

FEEDER CATTLE 1.57 2.22 1.35 0.15 

LIVE CATTLE 1.27 1.47 1.12 0.08 

LEAN HOGS 1.34 1.81 1.11 0.14 

COTTON NO. 2 1.17 1.59 1.03 0.10 

COCOA 1.18 1.42 1.06 0.08 

SUGAR NO. 11 1.19 1.43 1.05 0.08 

COFFEE C 1.23 1.57 1.05 0.13 
 
 
 
Panel A). This is confirmed in the case of swap dealers (Table 3, 
Panel B), which held even lower percentages of total open interest 
than index traders. These data are consistent with the evidence 
found by Sanders and Irwin (2010) and Irwin (2013). 

These data show that, in the period 2006-2017, commodity index 
traders and swap dealers hold globally high and mainly long net 
positions that, in term of open interest, were lower than those of 
commercial and non-commercial traders. 

The working T index was also used to proxy long-term 
speculation. Data on this variable, which expresses in percentages 
the excess of speculation compared to coverage needs, are 
reported in Table 4, Panel A shows low values of the working T 
index, which means that speculation was barely sufficient to meet 
hedgers' coverage needs. The highest values are found in the 
markets for SRW wheat (1.25) and feeder cattle (1.43). These 
results are confirmed in Panel B, which shows data calculated 
using information extracted from the SCOT reports, and supports 
the evidence found by Sanders et al. (2010). 

Table 4 shows summary statistics of the working T index for COT 
(Panel A) and SCOT categories (Panel B) from June 2006 to 
December 2017. Following Equation 6, in Panel B, the working T 
index is calculated by re-categorizing index traders into a non-
commercial category. Results for the two markets,  indicated  with *, 

are obtained from DCOT data on the assumption that commercial 
and non-commercial traders of SCOT reports correspond, 
respectively to producers and merchants and to swap dealers + 
managed money + other reportable of DCOT reports. Non-
reportable traders are considered 50% non-commercial 
(speculators) and 50% commercial (hedgers). 
 
 

RESULTS AND DISCUSSION 
 

This paper aims to study the impact of CITs and swap 
dealers‟ trading activity on agricultural commodities 
prices and volatility in the period 2006-2017. Data 
provided by the CFTC was first collected in order to 
estimate the explanatory variables to insert into Model 8. 
Granger Causality tests describe the results of which the 
robustness is verified in robustness check. 
 
 

Granger Causality tests  
 

In order  to  verify  the  existence  of  a possible Causality 
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Table 5. The impact of CIT percentage of long positions on agricultural commodities returns. 
  

Market, k m, n p-value βj=0, ∀ j Estimate ∑ βj p-value ∑ βj=0 

SRW WHEAT 1,1 0.005 35.192 - 

HRW WHEAT 1,1 0.095 24.556 - 

CORN 1,2 0.963 0.383 0.988 

SOYBEANS  1,2 0.213 -5.791 0.752 

SOYBEAN OIL 1,3 0.278 -0.865 0.968 

SOYBEAN MEAL 1,1 0.669 -9.982 - 

OATS 1,1 0.789 -5.213 - 

FEEDER CATTLE 1,1 0.046 -14.148 - 

LIVE CATTLE 1,1 0.687 3.493 - 

LEAN HOGS 1,1 0.633 -6.782 - 

COTTON NO. 2 1,1 0.035 -23.512 - 

COCOA 1,1 0.181 26.848 - 

SUGAR NO. 11 1,1 0.245 22.710 - 

COFFEE C 1,1 0.667 -5.821 - 

     

  
p-value βj,k=0, ∀ j,k Estimate ∑∑ βj,k p-value ∑∑ βj,k=0 

System 
 

0.293 41.068 0.953 

 
 
 
relationship between speculative traders‟ activity and 
agricultural commodity prices and volatility, Granger 
Causality tests were conducted. Here, we consider three 
proxies of speculation, that is, percentage of long 
position, the working T index and VOIR, as explanatory 
variables, and market returns and realized volatility as 
independent variables. The robustness check tests the 
robustness of our results considering net positions as 
explanatory variable and implied volatility as independent 
variable.  

The first analysis tests whether the CIT percentage of 
long positions positively influenced agricultural 
commodities returns in the period 2006-2017. Results are 
shown in Table 5, where the (m, n) lag structure 
minimizing the Schwartz criteria is 1 for every market 
except for corn, soybeans and soybean oil. In the SUR 
system, parameters are pooled for the constant term (αK) 
and the estimated β2,K of the long position variable. 

Table 5 shows the results of the Granger Causality test. 
The null hypothesis is that CITs percentage of long 
positions did not influence agricultural commodities 
returns from June 2006 to December 2017. Models are 
estimated across the K markets using a SUR system. In 
the model, the Wald tests do not reject the following 
cross-market coefficient restrictions: α1= α2=…αK; β2,1= 
β2,2=…β2,K. The common coefficients are estimated as a 
single pooled parameter across all K markets. 

Results reported in Table 5 show that, market-by-
market, for 11 of the 14 examined markets, the CIT 
percentage of long positions does not influence 
agricultural commodities returns at all, as p-values are 
higher than 5%. P-values lower than this threshold are 
found however in the case of  SRW  wheat,  feeder  cattle 

and cotton No. 2. However, only for the SRW wheat 
market the relationship is positive (the estimated 
coefficient is 35.192), and moreover, the SUR system 
shows a global p-value equal to 0.293. This means that, 
considering the 14 markets together, the CIT percentage 
of long positions did not lead to an increase in agricultural 
commodities returns in the period 2006-2017. These 
conclusions, based on weekly data, confirm previous 
findings by Sanders and Irwin (2010), Stoll and Whaley 
(2010), Aulerich et al. (2009), Irwin (2013), and Donati et 
al. (2016).  

The second analysis tests whether the swap dealer 
percentage of long positions positively influenced 
agricultural commodities returns in the period 2006-2017. 
Results are shown in Table 6, where the (m, n) lag 
structure minimizing the Schwartz criteria is 1 for every 
market except for corn, soybeans and soybean oil. In the 
SUR system, parameters are pooled for the constant 
term (αK) and the estimated β2,K of the long position 
variable. 

Table 6 shows the results of the Granger Causality test. 
The null hypothesis is that swap dealer percentage of 
long positions did not influence agricultural commodities 
returns from June 2006 to December 2017. Models are 
estimated across the K markets using a SUR system. In 
the model, the Wald tests do not reject the following 
cross-market coefficient restrictions: α1= α2=…αK; β2,1= 
β2,2=…β2,K. The common coefficients are estimated as a 
single pooled parameter across all K markets. 

Results reported in Table 6 show that, market-by-
market, for 10 of the 12 examined markets, the swap 
dealer percentage of long positions does not influence 
agricultural  commodities  returns  at  all,  as p-values are  
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Table 6. The impact of swap dealer percentage of long positions on agricultural commodities returns. 
 

Market, k m,n p-value βj=0, ∀ j Estimate ∑ βj p-value ∑ βj=0 

SRW WHEAT 1,1 0.008 41.366 - 

HRW WHEAT 1,1 0.126 27.058 - 

CORN 1,2 0.786 13.200 0.694 

SOYBEANS  1,2 0.155 -7.913 0.728 

SOYBEAN OIL 1,3 0.392 3.101 0.896 

FEEDER CATTLE 1,1 0.125 -14.929 - 

LIVE CATTLE 1,1 0.430 8.446 - 

LEAN HOGS 1,1 0.610 -8.290 - 

COTTON NO. 2 1,1 0.032 -29.660 - 

COCOA 1,1 0.118 29.703 - 

SUGAR NO. 11 1,1 0.264 27.363 - 

COFFEE C 1,1 0.617 -8.324 - 

     

  
 

p-value βj,k=0, ∀ j,k Estimate ∑∑ βj,k p-value ∑∑ βj,k=0 

System 
 

0.053 81.122 0.352 

 
 

 
higher than 5%. P-values lower than this threshold are 
however found in the case of SRW wheat and cotton No. 
2. However, only for the SRW wheat market is the 
relationship positive (the estimated coefficient is 41.366), 
and moreover, the SUR system shows a global p-value 
equal to 0.053. This result suggests that, considering the 
12 markets together, the swap dealer percentage of long 
positions did not lead to an increase in agricultural 
commodities returns in the period 2006-2017. 

The impact of traders‟ positions on agricultural 
commodities price volatility was also investigated

1
. First, 

we conduct a Granger Causality analysis aiming to test 
whether the CIT percentage of long positions impacted 
agricultural commodities realized volatility in the period 
2006-2017.  

The results show that, market-by-market, for 9 of the 14 
examined markets, the CIT percentage of long positions 
does not influence agricultural commodities realized 
volatility at all. P-values lower than 5% are found only in 
the case of SRW wheat, corn, soybeans, cotton No. 2 
and sugar No. 11, for which all estimated coefficients are 
positive. This means that, in the case of these 
commodities, in the period 2006-2017 a rise in the 
percentage of long position held by CITs caused an 
increase in realized volatility. The results obtained in the 
market-by-market analysis are confirmed at the SUR 
system level, as the system shows a global p-value equal 
to 0.015. However, the directional impact (positive) is not 
statistically different from zero (p-value is equal to 0.820). 
This evidence is partially consistent with previous studies 
identifying a causal relationship between CIT positions 
and some commodity price volatility (Aulerich et al., 2009; 
Tang and Xiong, 2012; Algieri, 2016).  

                                                           
1Results on realized volatility are available on request. 

Second, we conduct a Granger Causality analysis aiming 
to test whether the swap dealer percentage of long 
positions influenced agricultural commodities realized 
volatility in the period 2006-2017.  

The results show that, market-by-market, for 7 of the 12 
examined markets, the swap dealer percentage of long 
positions does not influence at all agricultural 
commodities realized volatility, as p-values are higher 
than 5%. P-values lower than this threshold are however 
found in the case of SRW wheat, corn, soybeans, 
soybean oil and cotton no.2, and for all these, except for 
soybean oil, estimated coefficients are positive. This 
means that for these commodities a rise in the 
percentage of long position held by swap dealers caused 
an increase in realized volatility in the period 2006-2017. 
The results obtained in the market-by-market analysis are 
confirmed at the SUR system level, as the system shows 
a global p-value equal to 0.001. In this case, as in Table 
6, the significance of the result is weakened by the fact 
that the cumulative impact (positive) is not statistically 
different from zero. These results are broadly in line with 
the findings of Borin and Di Nino (2012) who verify a 
positive relationship between swap dealer activity and 
volatility in a few markets using a different estimation 
methodology. 

Third, we conduct a Granger Causality analysis to 
investigate the relationship between the working T index 
and agricultural commodities realized volatility in the 
period 2006-2017. Results are shown in Table 7.  

Table 7 shows the results of the Granger Causality test. 
The null hypothesis is that the working T index did not 
influence agricultural commodities realized volatility from 
June 2006 to December 2017. Models are estimated 
across the K markets using a SUR system. In the model, 
the Wald tests do not reject the following cross-market 
coefficient  restrictions:  γ2,1= γ2,2=…γ2,K. The common 
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Table 7. The impact of the working T index on agricultural commodities realized volatility. 
 

Market, k m,n p-value βj=0, ∀ j Estimate ∑ βj p-value ∑ βj=0 

SRW WHEAT 3,2 0.002 -0.101 0.000 

HRW WHEAT 3,2 0.019 -0.097 0.005 

CORN 1,2 0.000 -0.288 0.000 

SOYBEANS  4,3 0.643 -0.058 0.247 

SOYBEAN OIL 4,2 0.063 -0.057 0.066 

SOYBEAN MEAL 2,2 0.027 -0.118 0.008 

OATS 4,2 0.472 0.064 0.292 

FEEDER CATTLE 4,2 0.217 0.019 0.276 

LIVE CATTLE 4,2 0.334 0.978 0.754 

LEAN HOGS 1,2 0.000 14.835 0.000 

COTTON NO. 2 2,3 0.290 -0.079 0.114 

COCOA 4,2 0.167 0.099 0.071 

SUGAR NO. 11 3,2 0.018 -0.115 0.074 

COFFEE C 2,3 0.013 -0.080 0.028 
     

  
 

p-value βj,k=0, ∀ j,k Estimate ∑∑ βj,k p-value ∑∑ βj,k=0 

System 
 

0.000 15.002 0.016 

 
 

 
coefficients are estimated as a single pooled parameter 
across all K markets. 

Results reported in Table 7 show that, market-by-
market, for 7 of the 14 examined markets, the working T 
index does not influence at all agricultural commodities 
realized volatility. P-values lower than the 5% threshold 
are found in the case of SRW wheat, HRW wheat, corn, 
soybean meal, lean hogs, sugar No. 11, and coffee C. All 
their coefficients are negative, except in the case of lean 
hogs. This means that, in the period 2006-2017, a rise in 
the long-term speculation contributed to reduce the 
realized volatility in the SRW wheat, HRW wheat, corn, 
soybean meal, lean hogs, sugar No. 11, and coffee C 
markets. In the same period however, an excess of long-
term speculation in the lean hog market contributed to 
increasing the realized volatility. The results obtained in 
the market-by-market analysis are confirmed at the SUR 
system level, as the system shows a global p-value equal 
to 0.000, but with a positive and statistically significant 
cumulative impact. These results strengthen those on 
realized volatility, showing a positive relationship between 
CITs and swap dealers percentage of long positions and 
realized volatility, and are consistent with previous 
studies by Sanders and Irwin (2010), Du et al. (2011), 
and Algieri (2016).  

Finally, we test whether short-term speculation 
influenced agricultural commodities realized volatility in 
the period 2006-2017. Short-term speculation is proxied 
by the ratio between volume and open interest (VOIR), as 
suggested by Peck (1981), Streeter and Tomek (1992), 
and Du et al. (2011). Results are shown in Table 8. 

Table 8 shows the results of the Granger Causality test. 
The null hypothesis is that VOIR did not influence 
agricultural commodities realized volatility from June 2006 

to December 2017. Models are estimated across the K 
markets using a SUR system. In the model, the Wald 
tests do not accept the following cross-market coefficient 
restrictions: γ2,1= γ2,2=…γ2,K ; γ3,1= γ3,2=…γ3,K. For this 
reason, it is not possible to impose any restrictions on the 
system and all parameters are estimated market-by-
market. 

Results reported in Table 8 show that, market-by-
market, for 10 of the 14 examined markets, VOIR does 
not influence agricultural commodities realized volatility at 
all, as p-values are higher than 5%. P-values lower than 
this threshold are found only in the case of HRW wheat, 
soybean oil, oats and live cattle. All these coefficients are 
positive, except in the case of soybean oil. This means 
that, in the period 2006-2017, a rise in the short-term 
speculation contributed to increasing the realized volatility 
in the HRW wheat, oats and live cattle markets. In the 
same period, however, an excess of short-term 
speculation in the soybean oil market contributed to 
decreasing the realized volatility. The results obtained in 
the market-by-market analysis are confirmed at the SUR 
system level, as the system shows a global p-value equal 
to 0.002. These findings are consistent with previous 
studies by Streeter and Tomek (1992), Luu and Martens 
(2003), Robles et al. (2009), and Du et al. (2011). 
 
 
Robustness checks 
 
The robustness of our results was test

2
. First, we focus 

on the impact of speculative traders‟ positions on 
agricultural  commodities   returns   using    net   positions  

                                                           
2Results in robustness check are available on request. 
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Table 8. The impact of VOIR on agricultural commodities realized volatility. 
  

Market, k m,n p-value βj=0, ∀ j Estimate ∑ βj p-value ∑ βj=0 

SRW WHEAT 4,1 0.150 0.076 - 

HRW WHEAT 4,1 0.005 0.200 - 

CORN 4,2 0.187 0.019 0.796 

SOYBEANS  4,2 0.982 0.008 0.849 

SOYBEAN OIL 4,2 0.013 -0.038 0.277 

SOYBEAN MEAL 2,2 0.205 -0.005 0.921 

OATS 4,1 0.028 0.213 - 

FEEDER CATTLE 4,2 0.362 0.033 0.492 

LIVE CATTLE 4,1 0.013 12.488 - 

LEAN HOGS 4,1 0.569 5.308 - 

COTTON NO. 2 2,1 0.053 0.163 - 

COCOA 4,1 0.737 -0.023 - 

SUGAR NO. 11 3,1 0.271 0.106 - 

COFFEE C 2,1 0.926 0.006 - 

     

  
 

p-value βj,k=0, ∀ j,k Estimate ∑∑ βj,k p-value ∑∑ βj,k=0 

System 
 

0.002 18.626 0.101 

 
 
 
instead of the percentage of long positions. Our analysis 
on CITs demonstrates that their net positions do not lead 
to an increase in returns, but rather to a decrease, thus 
confirming our previous findings. Specifically, our results 
show that, market-by-market, for 12 of the 14 examined 
markets, CIT net positions do not influence at all 
agricultural commodities returns. P-values lower than 5% 
are found only in the case of corn and feeder cattle. 
However, in both markets the relationship is negative (the 
estimated coefficients are -0.419 and -5.79, respectively) 
and moreover, the SUR system shows a global p-value 
equal to 0.008 with a negative cumulative directional 
impact. This suggests that, considering the 14 markets 
together, CIT net positions did not lead to an increase in 
agricultural commodities returns in the period 2006-2017, 
but rather to a reduction. The result is particularly 
significant because the cumulative directional impact is 
statistically different from zero (p-value equal to 0.047). 
These findings are partially consistent with those by Stoll 
and Whaley (2010) in the cotton market, Sanders and 
Irwin (2010) in the corn market and Etienne et al. (2017) 
in the corn market.  

Our robustness analysis on swap dealers also shows 
that their net positions do not lead to an increase in 
returns but to a reduction, consistently with our results for 
CITs. The market-by-market analysis shows that for 11 of 
the 12 examined markets, swap dealer net positions do 
not influence agricultural commodities returns at all. The 
only p-value lower than the 5% threshold is found in the 
case of the lean hog market. However, in this market, the 
relationship is negative (the estimated coefficient is -
22.900) and, moreover, the SUR system shows a global 
p-value   equal   to   0.019   with   a   negative  cumulative 

directional impact. This means that, consistently with the 
results shown in Table 6, considering the 12 markets 
together, swap dealer net positions did not lead to an 
increase in agricultural commodities returns in the period 
2006-2017, but at most to a reduction.  

Second, we use net positions instead of percentage of 
long positions to test the robustness of our previous 
results related to the influence of speculative traders‟ 
positions on agricultural commodities realized volatility 
(Tables 7 and 8). Our robustness analysis on CITs shows 
that their net positions did not drive realized volatility in 
the period 2006-2017. These findings are consistent with 
those of Aulerich et al. (2009), who find no Causality 
relationship between CIT net positions and volatility in the 
period 2004-2005, and poor evidence of Causality in the 
period 2006-2008. 

Our robustness analysis on swap dealers also shows 
that their net positions did not impact realized volatility in 
the period 2006-2017. As in previous cases, all markets 
for which n=1 have in fact the same Causality test result 
(β1=0.854). Overall, there is therefore no evidence that 
the net positions held by swap dealers impacted 
agricultural commodities realized volatility in the period 
2006-2017.  

Third, we use implied volatility instead of realized 
volatility to test the robustness of our previous results. 
The analysis on CITs shows that their net positions do 
not drive implied volatility either market-by-market or at a 
SUR system level. Specifically, all markets have p-values 
higher than 5% and the SUR system has a global p-value 
equal to 0.789. These results confirm previous findings 
by Aulerich et al. (2009), who detect no Causality either 
market-by-market or at system level. 
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The robustness analysis on swap dealers also shows that 
their net positions do not drive implied volatility because 
market-by-market all p-values are higher than 5% and the 
global p-value of the SUR system is equal to 0.516. This 
means that net positions of the two categories of traders 
did not impact implied volatility in the period examined.   

Percentage of long positions was also used instead of 
net positions to test the influence of speculative traders‟ 
positions on agricultural commodities implied volatility. 
Our analysis on CITs shows that their percentage of long 
positions did not impact implied volatility either market-
by-market or at a system level in the period 2006-2017. 
The global p-value is in fact equal to 0.230. As regards 
swap dealers, our analysis demonstrates that a high 
percentage of long positions leads to a reduction in 
implied volatility. Our results show that, market-by-
market, for 10 of the 11 examined markets, the swap 
dealer percentage of long positions does not influence 
agricultural commodities implied volatility at all, as p-
values are higher than 5%. P-values lower than this 
threshold are found only in the case of soybean oil 
market. However, in this case, the relationship is negative 
(the estimated coefficient is -0.476) and, moreover, the 
SUR system shows a global p-value equal to 0.039 with a 
negative cumulative directional impact (not statistically 
different from zero). This means that, considering the 11 
markets together, the swap dealer percentage of long 
positions did lead to a reduction in soybean oil implied 
volatility in the period 2006-2017, but the direction of the 
impact across markets is simply not consistent with a 
systematic effect. This evidence confirms previous 
findings by Sanders and Irwin (2010), who detect a 
negative relationship in four of fourteen analyzed markets 
and also at a SUR system level. 

Moreover, we test the robustness of our previous 
results concerning the influence of the two speculation 
proxies on agricultural commodities implied volatility. Our 
analysis shows that the working T index does not drive 
implied volatility. The result is that all markets for which 
n=1 have the same Causality test result, where β1=0.222. 
Overall, there is no evidence that the T index impacted 
agricultural commodities implied volatility in the period 
2006-2017, as suggested by Sanders and Irwin (2010).  

Furthermore, the analysis on VOIR shows our short-
term speculation measure does not drive implied volatility 
either. The results demonstrate in fact that, market-by-
market, for 12 of the 13 examined markets, VOIR does 
not influence agricultural commodities implied volatility at 
all. The only p-value lower than 5% is found for the cocoa 
market. The estimated coefficient of this market is 
negative and indicates that, in the period 2006-2017, a 
rise in short-term speculation contributed to reducing 
implied volatility. Despite these market-by-market results, 
the SUR system shows a global p-value equal to 0.036, 
but the positive cumulative directional impact is not 
statistically different from zero. This means that, 
considering the  13  markets  together,  VOIR  leads  to  a  

 
 
 
 
decrease of the cocoa market, and the direction of the 
impact across markets is not consistent with a systematic 
effect, so our previous results are confirmed. 

Finally, we conclude that neither CITs nor swap dealers 
can be considered responsible for the increase in 
agricultural commodities prices in the period 2006-2017. 
As regards price volatility, however, our results appear to 
depend on the measure of volatility used. Long-term 
speculation appears to have led to an increase in realized 
volatility, but not in implied volatility. Short-term 
speculation, on the other hand, appears to have caused 
mixed effects in both types of volatility, but results are not 
clear at system level. 
 
 
Conclusions 
 
This study investigates the role of speculative activity in 
the agricultural commodity futures market in the period 
2006-2017. It tests the causal relationship between the 
prices of fourteen agricultural commodities and the 
trading activity of commodity index traders and swap 
dealers. The analysis tests the relationships, at a weekly 
frequency, by means of bivariate Granger Causality tests 
and using an SUR system approach, which improves the 
power of statistical tests. We proxy trading activity 
through net long position and percentage of long position 
held by CITs and swap dealers, and speculation through 
the working T index (long-term speculation measure) and 
VOIR (short term speculation measure). We measure 
price volatility by means of realized volatility and implied 
volatility.  

Our results do not show any Causality between CIT 
and swap dealer trading activity and weekly returns, thus 
confirming previous findings by Sanders and Irwin (2010). 
Unlike that study, however, we identify a positive 
relationship between the percentage of traders holding 
long positions and realized volatility. This is also 
confirmed by the long-term speculation proxy and, in 
some markets, also by the short-term one. 

Overall, our study suggests that CITs and swap dealers 
cannot be accused of having generated a bubble in the 
agricultural commodity market, but they may have 
increased price volatility. Criticism of Masters‟ theory in 
current literature therefore appears to be grounded. 
However, speculation does appear to impact on price 
volatility, and because agricultural commodities are used 
for essential purposes of food, feed and fuel, increasing 
volatility has negative effects at global level. We do not 
disprove previous evidence that speculation is necessary 
to meet the needs of hedgers for coverage, but it is the 
case that if it were to become the main activity of the 
market, the futures markets would fall into disuse.  

On the other hand, however, it would also be risky to 
impose stricter limits on speculation, because there is no 
convincing evidence that speculators have "driven" prices 
to  take  advantage  of  them.  On  the  basis  of  previous  



 
 
 
 
literature and our results, restrictive measures would be 
not only unjustified, but also potentially harmful. If 
speculation were too stringently discouraged, hedgers 
would no longer find counterparties to "cover" their 
positions and would be forced to search for alternative 
instruments, such as insurance products, instead of those 
offered by the futures market. Insurance companies, 
however, apply very high premiums to protect farmers, as 
the climate risk is both incisive and unpredictable. In the 
end, these higher costs would inevitably be borne by final 
consumers and no positive effect would be had on prices 
or volatility. These conclusions do not suggest that the 
futures market has worked well in recent years, or that it 
should be left unregulated, but only that before adopting 
restrictions on speculation, further research is needed on 
the role of speculation in agricultural commodity markets. 
Any attempt by lawmakers to limit speculation should be 
carefully evaluated in order to avoid depriving the market 
of a precious source of liquidity and producers of an 
irreplaceable hedging instrument. 
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