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Abstract 
The purpose of this research is to study the relation between wheat price shocks and speculative 
movements. VAR model is developed to analyze the data. Impulse-Response functions and Va-
riance Decomposition method are used to analyze the size of relationship among the variables. 
Wheat prices are effected significantly by speculative movements in the short-run. The relation 
loses its significance after three months. The effect of speculation on wheat prices can lead to neg-
ative reaction from the producers; that will be harmful for an economy as a whole. In order to 
prevent this, effective use of the government policies is needed; so that, in the long-run, not only 
economic but also speculative based price structure can be achieved. The disclosures of global 
wheat yield estimated by the authorities can be a helpful tool in order to control speculative 
movements and in achieving long-run market equilibrium. This study encompasses a bigger pic-
ture and provides an opportunity to have a deeper and broader look into the dynamics of wheat 
prices. Thus, it can be advantageous for traders as well as for policy makers. 

 
Keywords 
Wheat, Price Shocks, VAR Model, Speculation 

 
 

1. Introduction 
The dynamics of commodity prices is among the important risk factors effecting inflation in an economy. Ex-
plaining these dynamics is important for an economy. Price volatilities evolving in these dynamics, under certain 
limits, are important for a smooth working of an economy. However, if these volatilities go beyond certain lim-
its, not only the consumers and producers but also the whole economy is effected. High volatility in the econo-
my increases uncertainty in the prices and leads to market manipulation. An example of high volatility in the 
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prices of food products was seen during 2005-08. This high volatility posed a serious threat to the global econ-
omy. Especially the abnormal rise in food prices caused famine, starvation and many political agitations against 
the governments. Cereal exports of the big cereal producers like Argentina, China, India, Russia and Ukraine 
reduced. As a result, the pressure on cereal prices increased (see Figure 1)1. 

This study analyzes the developments in cereal prices by focusing on one of the cereal products, the wheat. 
This is one of the most important products in food and trading for almost every country; and also it’s an impor-
tant product in commodity markets. 

Wheat prices showed 46% increase during 2005-08, 10% decrease during 2009-10, 35% increase in 2011 and 
again a 17% increase in July, 2012. As a whole, there is an increase of 126% in wheat prices during the last ten 
years. 

Let’s have a brief periodic analysis of world wheat production. Its production has increased to 8.7% in the last 
12 years. However there was a negative trend in the production in 2005-08. In contrast, due to increase in the 
demand, the wheat trade climbed to 139 million ton with an increase of 13 million ton during the same period. 
Table 1 shows the changings in the world wheat production, trade, consumption and stock level during 2000-12. 

The international trade volume of wheat was $14 billion in 2000, whereas, in 2008, it was $ 44 billion. Wheat 
has become the most traded agriproduct in the world. One of the most important factors, for this extraordinary 
increase in wheat trade volume, is the increase in its price. In 2000, its price was $120/ton, whereas, in 2008, it 
was $342/ton, an increase of almost 3 times (see Figure 2). 

 

 
Figure 1. Wheat, rice and corn price indices.                                          

 
Table 1. World wheat production, trading, consumption and stock levels changings during 2000-2012 (million ton).            

Year Production Supply Consumption Trade Closing stocks World usage (%) Stock levels  
of big exporters (%) 

2002/03 574.0 812.9 611.3 103.0 206.2 34.3 19.8 

2003/04 561.5 767.7 601.1 103.8 163.8 26.5 17.7 

2004/05 632.7 794.4 617.9 112.4 177.9 28.4 20.9 

2005/06 625.6 803.5 624.2 111.2 174.2 27.6 21.3 

2006/07 601.0 775.2 627.9 113.7 150.2 23.9 14.1 

2007/08 611.2 761.5 629.1 113.5 130.7 20.2 12.9 

2008/09 683.9 814.6 645.7 140.9 159.9 24.4 18.1 

2009/10 685.7 845.6 656.1 130.6 188.8 28.7 21.7 

2010/11 655.4 844.3 658.7 125.9 185.4 26.6 20.8 

2011/12 701.5 886.9 696.7 146.8 183.2 26.7 18.4 

2012/13 659.6 842.8 685.4 139.0 164.1 23.7 14.7 

 

 

1All tables and figures are given at the end of the manuscript.  
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Figure 2. The uncertainty in world wheat prices. Source: IGC Price Statistics, 
Yearly, 2000-2013, 2000 = 100.                                            

 
In Cannes Summit, G-20 members, the leading actors in agriculture markets and own 65% of the world cul-

tivable land, kept these extraordinary developments in wheat prices on their agenda. In this meeting, it was de-
cided to control the position limits in agriculture derivatives markets, increasing transparency and tighter regula-
tions in commodity markets [1]. According to the estimates made by IGC (International Grains Council), in the 
upcoming periods, the wheat production will decrease and stock levels will also reduce. All the above arguments 
support the importance of non-market based factors for wheat prices.  

This study encompasses a bigger picture and provides an opportunity to have a deeper and broader look into 
the dynamics of wheat prices. This was a brief introduction to this study. In the following section, a comprehen-
sive review of the previous studies is given. Later on, data and model are presented. Then, a brief discussion on 
research findings is given. Lastly, conclusion of the study is presented. 

2. Previous Studies 
The empirical studies that studied the shocks in food prices can be grouped under the following five heads based 
on the factors they focused on: a) the studies focusing on the factors causing changes in stock (e.g. increase in 
the demand of non-food items due to bio-gas programs of USA and EU), increase in food demand because of 
high growth in some developing countries like China [2]-[6]; b) the ones which focused on the factors effecting 
the supply (e.g. environmental conditions) [7] [8]; c) the ones focusing on the factors effecting the use of inputs 
(e.g. changes in energy prices) [7] [9] [10]; d) the ones focusing on the factors effecting monetary policies (e.g. 
macro variables of developed countries) [11]; e) the ones focusing on speculative behaviors [12]-[16]. 

According to economics theory, the effect of stock level on price volatility is a known fact. In empirical stu-
dies, the effect of speculation and macro variables on the price volatility has been studied a lot. After the last 
food crisis of 2005-08, Wright [17] tried to put light on the relation of price volatility and stock usage. The main 
focus of the study was bio-gas programs. Due to these programs and environmental conditions stock supply had 
been reduced and as a result price volatility had increased. Ott [18] investigated the effect of macro variables, 
derivative markets and stock level on selected agriculture products and his results supported Wright’s [17] study. 
Serra et al. [19] studied the effect of low stock levels on the price volatility of corn products and put light on the 
importance of government policies. In general, the results of various studies showed, low stock levels tend to 
increase the food price volatility [6] [20]-[22]. But there are some other researchers having some different ideas. 
Roache [11] investigated the effect of petrol prices, speculation, stock level, macro-economic indicators and 
weather conditions on the volatility in wheat market. The results showed significant effect of macro variables on 
food prices and insignificant effect of stock conditions. Balcombe [23] studied the relation between the price 
volatility of different agriproducts and petrol prices, stock and exchange rate volatility. The results of the study 
showed, the stock and macro factors effect the price volatility of different agroproducts in different time periods. 
Furthermore, Gilbert [13] also found the higher effect of macro factors instead of micro factors in increasing the 
volatility of food prices. He also negated the effect of the reduction in stock supply due to bio-gas programs on 
food price volatility. Many other researchers also found the significant effect of macro factors on food price vo-
latility [3] [9] [24] [25]. Moreover, the researchers like Calvo [26] are of the view; macro variables effect micro 
functioning. According to this view, loose monetary policy creates a new investment group in future markets 
and increases the instability of spot markets. The findings of Sanders and Sanders et al. [27] and Irwin et al. [14] 
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put the viability of the above claim in controversy. McPhail, et al. [28] found significant short term effect of 
speculation on price instability in corn market but in long term the effect of speculation is vanished. Ott [18] 
showed, yearly data obtained from future market has a stabilizing effect in the market.  

If we evaluate the literature as a whole, we will come to know that there are two contrary views among the 
researchers. One group thinks that the market-based factors effect food price volatility, while the other one is in 
favor of speculative effects. This study focuses on effect of speculative movements on wheat prices. 

3. Data and Model 
This study analyzes the interaction among the change in wheat hedge positions and wheat spot market prices. 
Figure 3 shows the time series of the variables used in this study. Logarithmic values of the series are used. The 
series are adjusted for seasonality; and using suitable unit root tests, stationary series are obtained. Quarterly da-
ta from 1998:01 to 2012:12 is used. The data about wheat hedge positions is taken from the databank of U.S. 
Commodity Futures Trading Commission [29]. Wheat spot market prices are taken from the official website of 
Agriculture Ministry, USA (USDA, 2013) [30]. 

The method used in this study to calculate the change in hedge positions is as follows: 

1 ifSST HS HL
HS HL

= + >
+

                               (1) 

1 ifSST HS HL
HS HL

= + >
+

                               (2) 

1 if 0T HS HL= > =                                   (3) 

where; SS (SL) shows speculative or non-commercial short (long) positions and HS (HL) shows hedge/comer- 
cial positions of short (long) positions. The equilibrium for this market should be:  

SS SL SL HL+ = +                                    (4) 
After making seasonal adjustments, unit root tests are conducted to check the stationarity of the series. Based 

on ADF (Augmented Dickey-Fuller) unit root test, the stationary series are obtained at (Table 2). As the series 
are stationary at different degrees, it is unfeasible to do cointegration test [31]. Hence, standard VAR model is 
used to conduct the study. 

4. Research Findings and Discussion 
VAR model is used to detect causality between non-stationary and non-cointegrated variables, whereas, VECM 
(Vector Error Correction Model) is used to find causality between non-stationary but cointegrated variables [32].  

 

 
Figure 3. Time series of the variables.                                         
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Table 2. Augmented dickey-fuller unit root test result.                                                           

Wheat spot price t-Statistic Prob.* Speculation index t-Statistic Prob.* 

Augmented Dickey-Fuller test statistic −3.424410 0.0514 −5.922587 0.0000 

Test critical values: 1% level −4.010440  −4.010143  

 5% level −3.435269  −3.435125  

 10% level −3.141649  −3.141565  

Augmented Dickey-Fuller test statistic −8.983362 0.0000 -  

Test critical values: 1% level −4.010440  -  

 5% level −3.435269  -  

 10% level −3.141649    

 
As the variables used in this study are non-stationary and non-cointegrated, VAR model is used to analyze the 
relationship between them. VAR model can be represented as following [33]: 

0
, 1, 2, ,

k

t i t i t
i

y A Cu t T−
=

= Γ + =∑                              (1) 

In the Equation (1), T represents number of observations; (Ai) shows matrix of size (d × d) containing coeffi-
cients of variable d at time t; (ut) shows residuals vector of size (d × 1); (C) shows a matrix of size (d × d) con-
taining error coefficients of vector (Γ) and (k) shows lag structure. In the first step of VAR model, suitable lag 
structure is determined. It is clear in Table 3; FPE (Final Prediction Error), AIC (Akaike), SC (Schwarz) and 
HQ (Hannan Quinn) information criteria identify first lag. Hence first lag is used. 

Using this lag structure, the stability of VAR model is tested using the following tests. The consistency of 
VAR model with this lag structure is tested using following tests.Sequential dependency of this VAR model is 
checked using LM test. The probability values of LM test show that the VAR model used in this study is 
consistent (see Table 4). 

In Figure 4, unit circle analysis of inverse root of AR characteristic polynomial is shown. It is clear that no 
modulus value is outside the reference interval. None of the AR roots are outside the unit circle. This result 
shows that our VAR model is stationary. 

Infinite lagged Vector Moving Average (VMA) can be obtained from stationary VAR model as follows: 

( )
1

0

s

t s t t s i t s i
i

y E y uψ
−

+ + + −
=

− = ∑                                    (2) 

Here, impulse response functions can be found as follows: 
If ( ) ( )1L L I−Γ Ψ = , then    

( )( )2 2 3
1 2 1 2 3

p
pI L L L I L L L I−Γ −Γ − −Γ +Ψ +Ψ +Ψ + =    

and if coefficient of L is made zero on the basis of stationarity condition 2 1 1 2Ψ = Γ Ψ +Γ  at this point coeffi-
cient matrix of impulse response function for s period can be calculated as  

( )1 1 2 2 0, 1, 2, & 0,s s s p s p k ss I s p− − −Ψ = Γ Ψ +Γ Ψ + +Γ Ψ = Ψ = Ψ = >   

Impulse-response functions show the effects of any possible sudden shocks on the variables. Impulse- 
response functions have also been used to study the effects of speculative actions on wheat prices. Figure 5 
shows the periodic relations of the variables. Here one period is equal to 1 month. Especially, in the first three 
periods, the shocks effected the prices ne gatively. Later on, the prices became more stable. So it can be said that 
speculative movements may form bubbles in wheat prices for a short period. 

The findings show, the speculative shocks effect the wheat prices negatively in short run. The effect loses its 
significance after the third period. This finding also supports previous studies like McPail et al. [28]. According 
to Ikeda and Shibata [34], the bubbles can be random and endogen. The pices are formed based on  
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Figure 4. Inverse roots of AR characteristic polynomial. 

 
Table 3. Determination of lag structure.                                                                        

Lag Log Likelihood LR FPE AIC SC HQ 

0 572.6855 NA 4.43e−06 −6.651293 −6.577803 −6.621474 

1 630.6056 113.1304 2.36e−06* −7.281937* −7.134958* −7.222299* 

2 631.3006 1.341331 2.45e−06 −7.243282 −7.022815 −7.153826 

3 632.5788 2.436783 2.53e−06 −7.211448 −6.917491 −7.092173 

4 634.9771 4.516069 2.58e−06 −7.192715 −6.825269 −7.043621 

5 637.3384 4.391105 2.63e−06 −7.173548 −6.732613 −6.994635 

6 637.8743 0.984118 2.74e−06 −7.133033 −6.618608 −6.924301 

7 639.1738 2.355808 2.83e−06 −7.101448 −6.513534 −6.862898 

8 646.6148 13.31554* 2.72e−06 −7.141694 −6.480291 −6.873325 

 
Table 4. Autocorrelation LM test.                                                                               

Lags LM-Stat Prob. 

1 1.293558 0.8625 

2 1.662281 0.7976 

3 3.289384 0.5106 

4 2.724388 0.6050 

5 2.584037 0.6297 

6 2.143401 0.7094 

7 10.33203 0.0352 

8 5.914256 0.2056 

9 2.934405 0.5689 

10 4.197542 0.3799 

11 6.089844 0.1925 

12 0.814056 0.9366 
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Figure 5. Impulse-response analysis of wheat prices.                                                           

 
the expectations of rational investors about the economy. Investors discount the future and shape the prices. 
Fundamental dependent bubbles are different from traditional rational bubbles. These bubbles expand contracts 
periodically. Moreover, they might have nigative or positive correlation with economic factors. The shocks in 
wheat prices do not have statistically significant effect on speculative index. It means that the speculative 
movements are independent of price shocks. Moreover, speculative movements are seen to evolve independently. 
On the otherhand, the shocks in speculative movement have significance effect on wheat prices in the first three 
months. In other words, speculative movements form short term bubbles on wheat prices. This might lead to 
permanent damage in wheat prices. However, it needs to be mentioned, this finding is not enough to conclude 
that this bubble formation was one of the reasons of global food crisis in 2005-2008.  

Variance Decompostion is a tool used to explain how much variance in a variable can be explained by the 
variable itself and by other variables. The results of variance decompostion analysis are presented in Table 5. It 
shows that 6.02% - 6.12% volatility in the wheat price is explained by speculative movements. It starts losing its 
explanatary power after the first month. In other words, the speculative movements effect wheat prices in short 
run significantly; and may lead to permanent damage in the prices. 

5. Conclusions 
This study analyzes the relation between wheat price shocks and speculative movements. The findings show that 
the speculative movements effect wheat prices in short-run significantly. The effect can be stronger in recession 
or economic instability; and may lead to increasein wheat price volatility. 

Speculators try to form the prices based on their expectations about future market movements. So, expec- 
tations are crucial in price formation. In order to control the speculative movements and ensure long term market 
equilibrium, world wheat harvest estimates can be used as an important policy tool. Moreover, in case of 
instability in world economy and high volatility in the stocks, the measures like export restrictions are not  
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Table 5. Variance decompositon of wheat prices.                                                                

Period S.E. CFTCINDEX SPOTPRICE 

1 0.054689 6.025315 93.97469 

2 0.058267 6.088137 93.91186 

3 0.058740 6.110908 93.88909 

4 0.058805 6.117954 93.88205 

5 0.058815 6.120025 93.87998 

6 0.058816 6.120642 93.87936 

7 0.058817 6.120835 93.87916 

8 0.058817 6.120900 93.87910 

9 0.058817 6.120923 93.87908 

10 0.058817 6.120932 93.87907 

 
recommended. As it may increase speculative and make market manipulation easier. Furthermore, the measures 
like reducing the intermediaries in the wheat market, preventing informality, tranparency in the stocks and 
preventive measures in the financial markets may partially reduce the speculation in comodity markets. 
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