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Abstract: 

In India, farmer producers not only face yield risk because of fluctuating monsoon 

conditions, but also are exposed to high level of price risk especially for agricultural 

commodities. Direct market intervention by the Government is reduced and to a 

great extent the prices for commodities are determined by market on the influence 

of demand and supply of commodities in the market.  Such a kind of market 

controlled mechanism has exposed agricultural commodities to not only price risk 

but also to market risk as well. Commodity futures as a derivative instrument plays 

a crucial role in price risk management. In this study, price discovery relationship 

of two commodities such as cotton and cardamom are studied. Daily data for spot 

prices and futures prices is collected from the prominent exchanges in India, 

including MCX and NCDEX for a period from April 2013 to March 2019. For 

Futures prices near month contract was taken for study. ADF was applied to test the 

stationarity of the data, results reveal all the data were stationary at first order level. 

Next to gauge the long run relationship between spot prices and futures prices 

johansencointegration test was used and to study the short run dynamics VEC 

models were applied. Test results indicate the existence of bidirectional causality 

and futures markets are found to be more efficient in discounting new information. 

Keywords: Commodity Market, Futures Prices, Spot Prices, Market Efficiency. 

 

I. INTRODUCTION 

Commodities are identified as a distinct class of 

assets from the perspective of making investments.  

Amongst various tradable assets classes, commodity 

prices generally tend to be more volatile compared 

to equities or currencies. India being an agrarian 

economy and two thirds of population directly or 

indirectly depend upon agriculture for their 

livelihood. Almost all the agricultural commodities 

depend upon monsoon and Indian economy is called 

as a Gamble of Monsoon. In such a dynamic 

environment, derivative products in terms of 

forwards, futures, options contracts act as boom to 

farmer producers and other members in the value 

chain. Bombay cotton association established during 

1875 was the first association to be recognised as an 

organised futures exchange and it was governed by 

Forwards Market Commission as a governing body 

in India. Because of volatility of prices traded in 

commodities market, regulators had banned trading 



 

January - February 2020 

ISSN: 0193 - 4120 Page No. 6258 - 6265 

 

 

6259 Published by: The Mattingley Publishing Co., Inc. 

in commodities market in 1996. Again during 2002 

trading in commodity market was permitted after 

setting of multi commodity exchange (MCX). Due 

to boom in commodity prices of wheat and rice 

during 2007, they were again delisted from trading 

in exchanges. During 2007, appointment of 

AbhijitSen experts’ committee by Government of 

India to identify those commodities in futures 

trading which may influence the level of inflation in 

essential commodities and proper measures to shield 

them from futures trading was done.  Garbade and 

Silber (1983) evidences that Price Discovery and 

Risk Management are the important functions 

performed by futures markets, in turn they try to 

transmit price information to members in the value 

chain. All the members in the value chain either 

producers, traders, hedgers, speculators or 

arbitrageurs are keen to find out about the price 

discovery mechanism that takes place among futures 

and spot prices by which the market attempts to 

reach equilibrium price. Predominantly Price 

discovery studies have focussed in equity markets in 

developed economies. Studies for price discovery 

process in commodity market in emerging 

economies is very limited to a large extent. The 

objective of this paper is to trace about the price 

discovery among spot prices and futures prices of 

Cotton and Cardamom as commodities by applying 

co integration techniques. 

 In the present article, Section II discusses about the 

past literature covering the price discovery in 

commodity market. Section III discusses in detail 

about the sources of data and research methodology 

followed.  Section IV discusses about the results of 

price discovery mechanism and Section V concludes 

the findings. 

 

II. LITERATURE REVIEW 

(McKenzie & Holt, 2002) tested for four agricultural 

commodities including cattle’s, corn, hogs and 

soybean  in futures market by  using VECM 

technique,  results revealed was each agricultural 

market is neutral during long run phase.  (Wang & 

Ke, 2005) studied about  price discovery of wheat 

and soybean in futures market and revealed the 

existence of long run price relationship  for soybean 

between spot and futures prices, but for wheat the 

market was found to be inefficient due to lot of 

influence by  government and speculation.  (Moosa, 

1999)studied  about the lead and lag link in the price 

discovery process through  linear and nonlinear 

models and found that  both the markets react to 

information flow efficiently. (Nicolau & Palomba, 

2015) studied about crude oil, natural gas, gold by 

applying various VAR models found there was no 

significant influence in price discovery between 

markets and each market exhibited their own 

peculiarities. (Joseph, Sisodia, & Tiwari, 2014) 

studied about equilibrium relationship in the long 

run by applying ordinary least squares and found 

there existed significant influence of price actions in 

one market is reflected on the other market as well. 

(Dangi, 2014) studied about the price discovery 

process in silver and found that futures prices had 

contributed significantly than spot prices in the price 

discovery. (Gupta et al., 2018) Studied about 

selected agricultural commodities and the results 

revealed except for turmeric as commodity, for all 

other commodities taken for study, the market was 

not competitive enough in price discovery process. 

(Kumar, 2014) studied the price detection in silver 

found that the influence of futures  market prices on 

spot prices of the commodity but the other way 

round there was no influence. (Kaufmann & Ullman, 

2009) examined about the movement of oil prices in 

different continents and  the results state the 

existence of innovation to price discovery first 

appear in far month contracts of futures prices.  

(Arora & Kumar, 2013) studied about the price 

discovery in copper and aluminium by using vector 

error correction model and found that price series is 

cointegrated in first order level and exhibited the 

absence  of short  run relationship among the 

commodities. (Iyer & Pillai, 2010) examined the 

amount  of coincidence of  information shared 

between futures market and spot market by applying 

vector auto regression and found the flow of 

information was very quick during the expiration of 
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futures contract. (Peri, Baldi, & Vandone, 2013) 

studied about the price discovery among spot market 

prices and futures market prices of corn and soybean 

commodities. Cointegration test results indicate the 

existence of multiple breaks of price movements 

during sub periods of the study. 

 

III. METHODOLOGY 

The present study is executed with spot market 

prices and futures market prices pertaining to one 

month for both Cardamom and Cotton. Data for 

agricultural commodities are taken from MCX and 

NCDEX. Market share is the prime reason for 

choosing the exchanges. Location for choosing spot 

prices in case of Cardamom is Vandanmedu, for 

Cotton it is Rajkot.  

 

Table no: 1 

 
Rationale for using cotton and cardamom in studying 

the price discovery process is as follows, the total 

turnover of cotton and cardamom is increasing year 

on year. Greater trading volume indicates the high 

amount of liquidity in the market. Even though 

cotton as a crop is cultivated in more than 80 

countries around the globe, India tops in production 

by obtaining 24%, followed by China and other 

countries. In the case of cardamom, it is identified as 

the queen of spices and one of the most highly 

priced and exotic species traded across the globe. 

India is one among the prominent producer of 

cardamom by contributing nearly 80 percent of total 

output. As exports of both cotton and cardamom are 

much higher, there prevails much higher 

vulnerability in prices when compared to prices in 

international market.  Cardamom during the year 

2018 witnessed 24% in price volatility. Thus there is 

a need for futures contract to hedge the price risk.  

Futures trading in cotton and cardamom is available 

in MCX, NCDEX and other exchanges as well. 

Value of the commodity and trading volume perform 

a crucial part in the process of price discovery. From 

this perspective we proceed for further analysis of 

cotton and cardamom prices. 

 

Stationarity Test  

First and foremost step is to convert the data to 

natural logarithm and the same data is then tested for 

the presence of stationarity by applying ADF test by 

applying the following equation, 

 
Based on the above equation, data taken for study 

was transformed into stationary by taking first 

difference by the following equation, if the data is 

found to be non-stationary at level form.  

 
Cointegration 

There are chances that the time series taken for study 

may depart in the short run, but due to the impact of   

arbitrage activity or the influence of macro-

economic variables on the market, the association 

between the variables may turn out during long run.  

In common, time series data are found to be non- 

stationary at level form and mostly contains unit 

root. They are said to be cointegrated if the variables 

taken for study are non stationary at level form and 

they try to exhibit integration at the first order level.   

We use the following two equations for testing Co-

integration by using  Johansen’s approach, 

 

 
r represents  sum of  Cointegrating vectors, at an 

assessed value of I
th

 ordered eigen value from the Π 

matrix is 𝜆 i.  higher  value of 𝜆i makes (1- 𝜆i) higher 

and adverse, indicating that  test statistic shall be  

greater with higher 𝜆i  calculated with the help of 

𝜆trace, 𝜆 max  indicating Value of 𝜆 trace  = 0. Null 

hypothesis of 𝜆max  indicates the sum of cointegrating 

vectors.   
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Vector Error Correction Model  

VECM is identified as a distinct case of VAR, 

predominantly trying to define the long run 

symmetry in the process of price discovery for the 

variables taken for study. The variables are likely to 

exhibit long run symmetry after passing through 

short run alterations. VECM is depicted as follows,  

 
F refers futures prices and S refers spot prices, 𝜈 

denotes white noise. 

 

 

 

 

Lag Length 

Schwartz Information Criterion is used to determine 

the lag length criterion. When applying SIC there is 

a possibility to increase the likelihood by adding 

parameters resulting in overfitting of the model.  

 

Empirical results  

Statistical properties of the data should be studied by 

applying basic statistics, following graph drawn 

shows the prices including future and spot of 

cardamom and cotton. The graph given below shows 

the absence of trend for cotton and cardamom 

indicating the time series is stationary. To examine 

other features of the time series taken for study 

descriptive statistics is studied. 

 

 

 
Graphs about Cardamom 
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Table No: 1 Descriptive Statistics of Cardamom 

 
Descriptive statistics indicates that no series track 

normal distribution. Negative Skewness shows the 

series having high probability of earning negative 

returns. Cardamom witnesses most variation in 

prices as its indicated by standard deviation. 

Skewness indicates that it’s positively skewed for 

cardamom prices and negatively skewed for cotton 

prices. Kurtosis value less than three indicating both 

the cotton and cardamom markets are shorter and 

thinner. Both skewness and kurtosis violate the 

assumption of normal distribution. 
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Table No: 2 ADF test results 

ADF test results presented in table 2 reveal that the 

data are stationary at the first order level and are 

found to be integrated in the order I (1). As all the 

series are integrated of same order 

Johnsen’scointegration test can be applied and the 

same is displayed in table no: 3 

 

Table No: 3 Johansen Cointegration Test 

 
Johansen’s cointegration test was applied to test the 

presence of long run relationship among the 

variables. Trace test and maximum Eigen value test 

ratios are applied to confirm the presence of long run 

relationship.  In this Johansen cointegration test null 

hypothesis was rejected meaning to confirm the 

existence of long run cointegration among prices in 

futures market and spot market. Trace and 

Eigenvalue statistics disclose the presence of at least 

one cointegrating relationship interpreting both the 

series move together in the long run. Next step is to 

establish VECM  between series. 

 

Table No: 4 Vector Error Correction Model 

 
Results from the above table reveal the presence of 

bi directional error correction indicating they are in 

imbalance in short run, so that   prices try to adjust 

so as to establish the lost equilibrium.  Results 
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indicate the futures market possess more dominance 

over information quality that passes from futures 

market to spot market. Implying the chances of more 

information spill over happens from future market to 

spot market for both cotton and cardamom as such. 

 

 

Table No: 5 Granger Causality  test 

 
2 Lags was chosen on the basis of wald test, 

indicating the existence of bidirectional causality 

inshort run. It also implies that two lag of futures 

return have an influence on spot return of cardamom 

and cotton. 

 

IV. CONCLUSION 

In the order of trying to avoid all the eggs in one 

basket, commodity markets with various instruments 

come as a rescue to the interest of investors, hedgers, 

arbitrageurs, speculators to hedge against risk. In this 

study time series data on Cotton and Cardamom that 

are traded in MCX, was analysed to find out the 

price discovery process among futures market and 

spot market. Period of the study spans from April 

2013 to March 2018.  Out of the two commodities 

selected for the study cotton is highly traded in MCX 

for the period under study. Results of Vector Error 

Correction Model indicates the presence of long run 

relationship between future and spot market and both 

the markets are efficient in discounting new 

information received. 
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