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Abstract 

 

Gold is one among the most actively traded commodities world-wide. Traditionally India has been one of the 

biggest consumers of gold. The gold market is very vibrant in India and with the opening up of commodity 

derivatives trading and establishment of national level online commodity exchanges, gold became one of the 

commodities on which futures contracts started trading actively. The relationship and price dynamics between 

the spot and futures markets of assets has attracted lot of research interest as this relationship serves in fulfilling 

the basic functions of derivatives markets. The current study attempts to analyse the price dynamics between the 

spot and futures markets for gold in India. The daily price data related to six years is analysed using various 

econometric tools for understanding the long-run as well as short-run price relationship. Hasbrouck's 

Information Share model is used to examine the relative percentage of information share between the markets. It 

has been found that both the markets are cointegrated and share a long-run equilibrium relationship. The futures 

market seems to dominate the spot market in the long-run. However, in the short-run, both the markets are 

assimilating new information almost at a similar rate. 
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Introduction 

 

Trading in most of the financial assets and selected commodities can be done either in the spot market, where the 

traders buy and sell the assets on the spot; or in the forward/futures markets, where the traders agree to buy/sell the 

asset on a future day for a price agreed upon at the time of trading. Most of the developed markets provide both spot 

and futures platforms for traders so that the market becomes complete in all respects and the traders get an opportunity 

for hedging the price risk arising from the fluctuations in prices of assets. One of the primary objectives of futures 

markets is to help discover the expected spot price of the assets as on a future day, which in turns helps the traders to 

take appropriate positions to manage the risk. For this to happen, both the spot and futures markets have to be well 

integrated and there should be free flow of information between the markets. Going by the Efficient Market 

Hypothesis, the market prices always react to new information and adjust to a new level as and when a new piece of 

information arrives in the market. The spot and futures markets are no exception to this and they react to all new 

information related to the underlying asset. However, the speed of adjustment seems to be different between the 

markets. Tse (1999) argued that the futures markets are more likely to incorporate information more efficiently than 

cash markets due to their inherent leverage, low transaction costs, and lack of short sell restrictions. But the empirical 

evidence has been mixed with spot market dominating the price assimilation over futures market in certain cases and 

the futures market dominating the process in certain other cases. In this context, the current study attempts to analyse 

the price dynamics between the spot and futures markets for gold in India. 
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Gold Market 

 

Gold is one among the most actively traded commodities world-wide. India has been the world's largest 

consumer of gold till 2012, when China overtook India. India has remained the second largest consumer of gold 

since then. The demand for gold can be classified into demand for jewellery, technological applications, 

investment needs in physical gold (coins & bars) and the purchases by central banks and other institutions. The 

demand for jewellery constitutes close to 60% of the world demand for gold. The price of gold and demand for 

2009-14 is summarised in Table 1. It can be seen that the world demand for gold has been falling during the last 

few years. After the reasonably good growth rates during 2009-11, the demand started sliding during the later 

years. Similarly, the price of gold has also come down during 2013-14. The gold provided extremely high rates 

of returns during 2009-11, after which the returns started falling and reached -7.91% in 2014. 
 
 
 

 

  Table 1: Gold Prices and Demand   

Year 
 Closing Price  Rate of  World Demand  Growth 
 (Rs/10g)  Return  (Tons)  Rate      

2009  16,705  22.89%  3,674  -- 

2010  20,650  23.62%  4,213  14.67% 

2011  27,170  31.57%  4,729  12.25% 

2012  30,446  12.06%  4,688  -0.87% 

2013  29,075  -4.50%  4,434  -5.42% 

2014  26,774  -7.91%  4,217  -4.89% 

Average  25,137  11.96%#  4,326  1.50%# 

Source: Gold Prices-MCX. World Demand-World Gold Council  
Note: # indicates Compounded Annual Growth Rate 

 
 
 
 

 

Traditionally, India has been a huge consumer of gold. The gold demand in India during the three year period of 

2012-14 was 864, 975 and 995 tons respectively. Out of this, a major share is constituted by demand for 

jewellery. Another interesting aspect about India is, unlike China, the domestic production of gold in India is 

negligible and as a result, a major share of gold consumption is imported. On the other hand, close to 50% of 

China's gold demand comes from domestic supply. In order to reduce the gold imports and physical holding of 

gold, the government of India launched a series schemes like gold monetization scheme and sovereign gold 

bonds. But none of these schemes met the intended objectives. Gold continues to be a major investment avenue 

in India. However, the demand as well as price of gold has been gradually falling during the recent months. 

 

As far as the history of commodity derivatives trading in India is concerned, gold is one among the commodities in 
 
which derivatives started trading in India in as early as 1920. However organised trading in commodity derivatives 
 
in India moved to a new level with the setting up of national level online trading exchanges in 2002. Multi 
 
Commodity Exchange of India (MCX) is the largest commodity exchange in India in terms of value of trade and gold 
 
is one among the most actively traded commodities in MCX. Table 2 shows details regarding futures trading in gold 
 
in India during 2009-15. 
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   Table 2 : Value of Trade in Futures Contract     

 
Year 

 Bullion  
Growth 

 Gold  
Growth 

 
Gold/Bullion    (Rs. Crores)   (Rs. Crores)   

            

 2009-10  31,64,152  --  19,97,801  --  63.14%   

 2010-11  54,93,892  73.63%  27,00,607  35.18%  49.16%   

 2011-12  101,81,957  85.33%  43,55,099  61.26%  42.77%   

 2012-13  78,62,679  -22.78%  37,46,697  -13.97%  47.65%   

 2013-14  43,08,938  -45.20%  25,13,697  -32.91%  58.34%   

 2014-15  21,88,627  -49.21%  12,54,670  -50.09%  57.33%    
Source: Monthly Reports, FMC 

 

Gold and silver are two major commodities traded under the bullion category in futures markets. It can be seen 

that the value of trade in bullion as well as gold exhibited very high growth rates during 2009-12 after which the 

market activity has slowed down. It can also be observed that the share of gold in the total traded value of 

bullion has remained around 50%. 

 

Literature Review 
 
The price dynamics between the spot and futures markets of assets, also known as the price discovery process, 

has been researched extensively in developed markets and various models have been developed to analyse the 

lead-lag relationship between the markets. Some of the earlier studies in this area included Garbade & Silber 

(1982), Fortenbery & Zapata (1995), Joel Hasbrouck (1995), Koutmos and Tucker (1996) and Yiuman Tse 

(1999). While most of these studies found that the spot and futures markets were well integrated and the futures 

markets played a leading role, some studies like Fortenbery & Zapata (1995) failed to establish any significant 

relation between the markets. In case of developing markets like India, research in this area is at a nascent stage. 

The research is limited either by the availability and length of data or by lack of rigorous analytical approaches. 

While most of the earlier studies on the Indian commodity markets concentrated on agricultural commodities, 

some recent studies have been done on the gold market. 

 

Pavabutr and Chaihetphon (2010) studied the gold futures markets using the data pertaining to standard as well as 
 
mini gold contracts traded on MCX. They concluded that the futures market played the dominating role in the price 
 
discovery process. Similarly, Kumar and Pandey (2011) made a comprehensive study of the Indian commodity 
 
markets using data of 11 commodities including gold and found that there was bi-directional influence between the 
 
spot and futures markets. Srinivasan and Ibrahim (2012) studied the gold futures markets using the data from 
 
NCDEX. They found that though there was bidirectional volatility spillover, spot markets had a greater influence on 
 
the volatility of the futures markets. Kumar and Shollapur (2012) analysed the relationship between both the 
 
markets and found that the markets were cointegrated. Sehgal et al. (2013) analysed the price discovery and 
 
volatility spillover effects of twelve commodities traded on MCX and four market indices and concluded that there 
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was long run equilibrium relation in case of 8 out of 12 commodities. Aggarwal et al. (2014) studied the price 
 
discovery as well as hedging effectiveness of selected commodities in India.  They found that the futures market's 
 
share in assimilation of information was high as compared to the spot market and hence the futures market was 
 
leading the spot market in the price discovery function.  From the above discussion, it can be concluded that while 
 
most of the studies emphasize the leading role played by the futures markets, Srinivasan and Ibrahim (2012) found 
 
that the spot market had greater influence on the futures markets of gold. In this background, the current study 
 
attempts to analyse the price dynamics in the Indian gold market. 
 

 

Research Methodology 
 
Price dynamics between the spot and futures markets can be analysed by studying the movements of both the prices 
 
over a sufficiently long period of time. The nature of price interactions between the series is to be examined from a 
 
long-term as well as short-term perspective. Hence, the following objectives are set for the current study. 
 

 

Objectives of the study 
 

1. To study the long-term equilibrium relationship between the spot and futures markets of gold in India. 
 

2. To analyse the extent and direction of short-term causality between the spot and futures returns. 
 

3. To study the percentage of information share between the spot and futures markets of gold in India. 
 

 

Data Description 
 
The daily prices of spot and futures contracts of gold for a period of six years from 01-01-2009 to 31-12-2014 are 
 
considered for the study. The reference market for the spot price of gold is Ahmadabad. As far as the futures prices 
 
are concerned, the daily closing prices of the near-month futures contract are collected from MCX.  The standard 
 
gold contract, which is traded for 10 grams of gold, is considered for the study.  Hence, the spot price considered is 
 
also for 10 grams of gold. The base data of spot and futures prices is transformed by taking natural logarithm. The 
 
daily rate of return is defined as the difference between the natural logs of a particular day's price and the previous 
 
day's price i.e. rt = [ln(Pt) – ln(Pt-1)]. 
 

 

Econometric Methodology 
 
The basic characteristics of data pertaining to daily rates of returns of spot and futures are first examined using 
 
measures like mean, standard deviation, skewness, kurtosis, normality of data etc.  The data is further subjected to 
 
various econometric tools to analyse the interactions between the spot and futures markets.  The econometric tools 
 
used in the study are given below. 
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Unit Root Test: 
 
One of the properties of time series data pertaining to asset prices is that it exhibits non-stationarity. In other 

words, the data exhibits a trend and this is known as unit root property of data. Any modeling based on data 

having unit root property would give distorted results and hence, care needs to be taken while dealing with such 

data. At the same time, it has also been found that, in most of the cases, the unit root property disappears when 

the first difference of data is considered. A non-stationary data series, which becomes stationary on taking the 

first difference, is known as first order integrated data [I(1)] and there are many modeling possibilities with I(1) 

data. Among the various tests available for checking the unit root property of data, the current study uses two 

most popular tests namely, Augmented Dickey Fuller (ADF) Test and Phillips Perron (PP) Test. 

 

Test for Cointegration: 
 
Another important characteristic of asset prices is that they trend together in the long-run. This results in a long-run 

equilibrium relationship between the prices, which is known as cointegrating relationship. If two non-stationary data 

series are trending together and if at least one of the linear combinations of these series are found to be stationary, then 

the two series are said to be cointegrated. In other words, though the variables are non-stationary in nature, one of the 

combinations of these variables turns out to be stationary. Presence of cointegration establishes the long-run 

equilibrium relationship between the variables. This study applies Johansen-Jesulius Cointegration Test for checking 

the cointegrating relationship between the spot and futures prices of gold. 

 

Vector Error Correction Model (VECM): 
 
Two variables exhibiting cointegrating relationship are said to be following an error correction mechanism that keeps 

bringing the variables back to the long-run equilibrium as and when they diverge from each other. This error 

correction mechanism is what keeps the variables integrated in the long run. Granger (1986) states that if two variables 

are I(1) and cointegrated, there must be Granger causality in at least one direction. This means at least one variable 

must contribute towards the equilibrium by correcting the error created due to divergences. In reality, both the 

variables might contribute towards this, albeit, at varying speeds. Such error correction mechanism is modeled using 

Vector Error Correction Model (VECM), which helps in analysing the long-run as well as the short-run influence of 

each variable on the other. The VECM applied in this study is given Equation (1) and (2). 

 
r 

 
r  
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In equation (1) and (2), landlrepresent the coefficients of long-run error correction terms and thus establish the 
s f 

 
long-run equilibrium relationship. wandwrepresent the short-run influence of the returns of one market on the f, i 

s, i 
 
returns of the other.  VECM is a distributed lag model and selection of appropriate lag length is an important issue 
 
here. In order to decide on the optimum lag length, unrestricted VAR model is fitted to the data and the lag length is 
 
selected based on Schwarz Information Criteria (SIC). 
 

 

Hasbrouck's Information Share (IS) Model: 
 
Hasbrouck (1995) developed a model to measure the information share between markets. It is a relative measure 

that allocates information to different markets. This model, known as Information Share (IS) Model, indicates 

which market moves first in the process of price adjustment. The IS model is an extension of VECM discussed 

above. The information share of a market (spot market in this case) is defined as follows. 
 
 
 
 
 
 
 

 

Where ás and áf are the error correction coefficients obtained from the VECM equation 1 and 2; ós2 is 
2 

 

 

term  åft  from equation 1. The basic model assumed that there is no correlation between the error terms. 
 
Baillie et al. (2002) suggested an improvised version of the model, which incorporated the possibility of 
 
correlation between the error terms. The improvised version is represented by the following set of  

equations where 
ñ 

represents the correlation coefficient between the innovation terms. 
 
 

 

(4)  
 

 

(5)  
 

 

(6)  
 

 

(7)  
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The above set of equations measure the upper and lower boundary of information share in each market. Equations 4 
 
and 6 give the upper boundary for spot and futures markets, whereas, equations 5 and 7 give the lower boundary for 
 
futures and spot markets respectively. The information share of market is interpreted based on the mid-point 
 
(average) of upper and lower boundaries of each market. 
 

 

Data Analysis 
 
Summary Statistics: 
 
The data pertaining to daily prices of gold in the spot and futures markets were collected and the base data was 
 
transformed by taking the natural logarithms. The daily rates of returns, defined as the difference between the 
 
natural logarithms of two consecutive days, were computed. The summary statistics for the data is presented in 
 
Table 3.  
 
 
 

Table 3: Summary Statistics of Spot and Futures Daily Returns  
  Spot  Futures 

No of observations  1710  1710 

Mean (%)  0.0396  0.0388 

Maximum (%)  4.3845  5.6089 

Minimum (%)  -7.2236  -8.5603 

Standard Deviation (%)  0.9102  1.0247 

Skewness  -0.2193  -0.47559 

Kurtosis  7.8009  10.59412 

Jarque-Bera  1655.93*  4173.49* 

Note:* denotes significance at 5%. 
 

 

It can be observed from Table 1 that the average daily rates of returns offered by both the spot and futures markets are 
 
almost same. But the spread between the maximum and minimum rates of returns is wider in case of futures market 
 
and consequently, the standard deviation of returns in futures market is also higher than that of the spot market. The 
 
measure of skewness indicates that both the return series are asymmetric with negative skewness. However, the 
 
value of skewness around 1 indicates that the variables are only moderately skewed. The kurtosis for both the 
 
markets is above 3, which is an indication that the distribution of daily returns in both the markets exhibits sharper 
 
peaks and fatter tails.  The Jarque-Bera (JB) Test for normality reveals that the returns in both the markets are not 
 
normally distributed. The basic characteristics of data are in line with the normal behaviour of most of the financial 
 
time series, where the daily returns exhibit a distribution having close to zero average rates of returns and a non-zero 
 
standard deviation. 
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Test for Stationarity: 
 
The stationarity of the data series are tested using ADF and PP tests at 5% level of significance. The null hypothesis 

for both the tests is that the variable has unit root property (or the data is non-stationary in nature). The unit root test is 

done for the data at level as well as at first difference. The results of stationarity tests are summarised in Table 4. 

 
 

   Table 4: Test for Stationarity   

Price Series  
ADF Test Statis tics  PP Test Statistics 

Level   First Difference  Level  First Difference       

  -1.9949   -41.5023
* 

 -1.9762  -41.5307
* 

Spot 
(0. 0000) (0.2976) (0.0000) (0.2893) 

  -1.9914   -44.3481
* 

 -1.9108  -44.3265 
* 

Futures 

  (0. 0001)  (0.3275)  (0.0001)   (0.2908) 

Note: * denotes significance at 5% level and hence rejection of the null hypothesis. The 

critical value at 5% level is -2.86331. Figures in parenthesis indicate p-values 

 

The test results are generated for two possible scenarios, namely, no cointegrating relation between the variables and 

presence of at least one cointegrating relation. The test reports two statistics, trace statistic and max Eigen value for 

both the scenarios. It can be observed from Table 5 that the hypothesis of no cointegrating relationship is rejected at 

5% level under both the test statistics. However, the hypothesis that there is at least one cointegrating relation is 

accepted. This indicates the presence of long-run equilibrium relationship between the spot and futures markets for 

gold. The cointegrating relation, which indicates that the markets trend together, is highly significant from the point of 

view of the ability of the market in providing an effective hedging platform. It can also be concluded that the error 

correction mechanism that keeps the markets together is present in the gold market and there is causality at least in one 

direction. Further analysis of causality can be done using the error correction model, which is discussed below. 

 

Vector Error Correction Model (VECM) : 
 
The existence of cointegrating relationship between the spot and futures markets leads to the conclusion that the 

markets share an error correction mechanism, which keeps bringing back the markets to the equilibrium as and 

when there is divergence. But it only confirms the presence of such a mechanism, and does not throw light on 

the strength and direction of the error correction mechanism. VECM helps in understanding both the strength 

and direction of long-run as well as short-run causality between the spot and futures markets. The parameter 

estimates of VECM based on equations (1) and (2) are summarised in Table 6. Optimum lag length of 4 based 

on SIC is used for estimation of VECM. 
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   Table 6: Estimates of Vector Error Correction Model     

 
Coefficient 

  Spot Returns  
Coefficient 

 Futures Returns  
  Value  SE t-statistic   Value  SE  t -statistic           

 s  -0.0453* 
0.0188 -2.4058  f  -0.1013* 

0.0264 -3.8311   
               

 
1 

-0.4758* 
0.0334 -14.2411  

1 
-0.0353 0.0370 -0.9538   

               

 
2 

-0.2008* 
0.0360 -5.5783  

2 
-0.0202 0.0453 -0.4465   

      

 

        

 

3 
-0.0782* 

0.0337 -2.3181 -0.0379 0.0455 -0.8338 
  

  
3 

  
      

 

        

 

-0.0009 0.0237 -0.0375 0.0205 0.0382 0.5367 
  

 
4 

 
4 

  
      

 

        

 

0.6233* 
0.0265 23.5132 0.0322 0.0467 0.6906 

  

 
f1 

 
s1 

  
               

 

0.3192* 
0.0324 9.8410 

 

0.0436 0.0503 0.8675 
  

 
f2 

 
s2 

  
               

 

0.0832* 
0.0325 2.5578 

 

0.0393 0.0471 0.8339 
  

 

f3 

    
                

 
0.0327 0.0274 1.1929 

 s3 
-0.0027 0.0331 -0.0807 

  
      
                 

 f4 
0.0003 0.0002 1.6275 

 s4 
0.0004 0.0002 1.5777 

  
       

ft 

Note: * denotes significance at 5% level.  SE – Standard Error. 

 

Table 6 shows that the long-run equilibrium relation, indicated by ës and ëf, are both negative and statistically 

significant. This means that both the spot and futures markets are contributing towards the long-run cointegrating 

relationship. However, going by the absolute values of the coefficients, it can be concluded that futures market 

contributes more (10.13%) towards the long-run relation as against the spot market (4.53%). So, though there is bi-

directional causality in the long-run, the future market for gold is contributing more towards the relationship. 

 

The short run price dynamics are captured by the influence of lagged variables of both the markets on each 

other. As stated earlier, lag length of 4 is used for the study. It is observed that the spot returns are influenced by 

the first three lags of futures market as well as its own lagged values. It can be further noticed that the influence 

of first two lags of futures returns on spot returns is relatively stronger than the influence of lags of spot returns 

on itself. At the same time, the futures returns are neither statistically influenced by its own lagged values nor by 

the lagged values of spot market. This is evident from the fact that none of the lagged variables in Table 6 

pertaining to futures returns exhibit statistical significance at 5% level of significance. From the above analysis, 

it can be concluded that, though there is bi-directional causality flowing between the markets in the long-run, the 

short-run causality is unidirectional, flowing from futures market to the spot. It means that the futures market for 

gold is assimilating new information quickly and is passing on the same to the spot market. 

 

Hasbrouck's Information Share (IS) Model: 
 
VECM identifies the strength and direction of causality between the markets. An extension of this is 

Hasbrouck's Information Share (IS) model, which suggests the relative percentage of information shared 

between the markets. Based on the residuals of VECM estimated above, the Information Share (IS) model is 

developed using equations 4 to 7. The results of the IS model are summarised in Table 7. 
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   Table 7: Information Share (IS) Model - Result 

   Spot   Futures   

 Standard Deviation  0.007259   0.010143   

 Alpha  -0.045278   -0.101276   

 Correlation  0.608351   

 IS Upper Bound  87.25%   81.56%   

 IS Lower Bound  18.44%   12.75%   

 IS Mid Point  53%   47%    
Note: Standard Deviation, Alpha and Correlation are based on the 

residuals of VECM 

 

The IS model shows that spot market assimilates 53% of information and futures market accounts for 47%. This 

shows that the spot market is relatively quick in assimilating the new information. This looks contrary to the 

revelations made by the VECM. However, a closer look at the upper and lower boundary for both the markets in 

the IS models reveals that both the markets account for almost same share of information. The gap between the 

information share of spot and futures markets (53% and 47%) is also very narrow indicating that both the 

markets play equal role in the price dynamics. Based on these two models, it can be concluded that though the 

futures market's influence on the spot market seems to be relatively stronger than the influence in the reverse 

direction, it is difficult to conclude that one market dominates the other. 

 

The findings of this study are in line with most of the literature available on developed markets, where it has 

been proven that the futures markets exhibit relatively better information efficiency. However studies in the 

Indian context have given mixed results, with Pavabutr and Chaihetphon (2010) and Kumar and Pandey (2011) 

reporting dominance of futures markets over spot markets and Srinivasan and Ibrahim (2012) showing that the 

reverse holds good. However, considering the fact that the Indian commodity derivatives markets are only a 

decade old and are still in the growth stage, such mixed results are quite natural. 

 

Conclusion 
 
The current study was an attempt to understand the behaviour of spot and futures markets for gold in India and 

examine the price dynamics between them. The study was done using the daily closing prices of spot and futures 

markets for a period of six years between 2009 and 2014. The study found that both the spot and futures markets 

exhibit cointegrating relationship, which means that these two markets move together in the long-run. The nature 

of long-run relationship revealed that the influence of futures market on the spot was relatively stronger. The 

analysis of short-run causality also suggested the futures markets are influencing spot markets. However, the 

information share model, which analyses the representative share of each market in assimilating new 

information, revealed that the spot market assimilated relatively higher share of information, when compared to 

futures market. However, the gap between the relative shares is very narrow, suggesting that both the markets 

equally contribute towards the price dynamics. 
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