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ABSTRACT 

Derivatives are financial instruments which do not have a value of their 

own, but derive their value from the underlying asset like currency, commodity or 

stock. The basic purpose of derivatives is hedging the risk of fluctuations in price 

of the underlying commodity by taking position. But, in today’s world, these 

derivatives have become an investment avenue for many investors. Due to this, 

derivative trading has an impact on the spot market. Hence, study on derivatives 

has become an area of interest to many researchers. This study makes an 

attempt to address some of the issues in Indian commodity derivative market. In 

particular, it analyzes the impact of futures trading activity of gold, silver, copper 

and crude oil on their respective spot prices. Moreover, it determines the 

relationship between futures prices of these commodities. For this purpose, data 

on daily spot prices, futures trading volume and futures prices for the selected 

commodities were obtained.  

The year-wise volatility in spot prices was ascertained using standard 

deviation of spot prices of these commodities. Unit root test was carried out to 

test the data for stationarity. Multiple regression was used to find the impact of 

futures trading volume of a given commodity on its respective spot prices. In 

addition, it was also used to find out which futures contract had higher impact on 

spot prices. The findings show that the volume of near-month futures contract 

had significant impact on the respective spot prices of gold, silver and crude oil. 

But, volume of futures contract of copper did not have any significant impact on 

its spot prices.  

As the data on futures prices of the selected commodities were non-

stationary, Engle-Granger cointegration test was used to assess the relationship 

between futures prices of these commodities. On conducting pair-wise 

cointegration test, it was found that bi-directional cointegration exists among all 

the pairs of selected commodities except closing prices of gold futures and silver 

futures and gold futures and copper futures.  
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1. INTRODUCTION 

Derivatives have become an important investment avenue for many 

financial investors. With the advent of electronic trading in commodity 

derivatives, investors have also included commodities in their portfolio. This is 

evident from the increase in trading volume in the commodity derivative market 

and cash settlement dominating the market with negligible physical settlement. 

Hence, an attempt is made to analyze whether the futures trading volume has 

significant impact on the spot prices of the underlying commodity. 

  In this chapter, an overview of derivatives, its evolution, and 

developments in Indian commodity market are discussed. The objectives of the 

study, significance, scope and limitations are also included in this chapter. 

1.1 OVERVIEW OF DERIVATIVES 

Derivative is a financial instrument whose value depends on price of 

another financial instrument, interest rate or indices. It is a form of alternative 

investment. It has no value of its own and it is not a standalone asset (John 

(2006)). In other words, derivatives are products whose values are derived from 

one or more basic variables called bases. These bases can be underlying 

assets (for example forex, equity, etc), bases or reference rates. They are 

basically used to hedge risk. Hedging refers to a method of reducing the risk of 

loss caused by price fluctuation. The practice of taking a position (buy or sell) in 

one market to offset and balance the risk adopted by assuming a position (sell 

or buy) in an opposite market is called hedging.  In other words, when a person 

wants to buy an asset in one market on a future date, he can look for another 

person who wants to sell the same asset in same market on the same date for 

an agreed-upon price and enter into a contract. Such a contract is called forward 

contract which is a type of derivative instrument. This will offset the buyer’s 

exposure to price fluctuations. The same can be done for sellers also. This is 

how derivatives can be used for hedging.  
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There are different types of derivative instruments namely futures, 

forwards, options and swaps. Let us take the case of futures. In a futures 

contract, which is a derivative instrument there are two parties to the contract 

who commit to the transaction of the underlying commodity at a predetermined 

date and price. In other words, one party agrees to buy and the other agrees to 

sell the underlying commodity on the specified future date and price for a given 

quantity and quality. Such futures contracts are traded on standardized futures 

exchanges. Hence, futures is a derivative security which can be used to hedge 

risk. For example, suppose that A wants to buy 5000 shares of a company six 

months from now and B owns 5000 shares of same company worth Rs. 

10,00,000 that he wants to sell after six months. Suppose that they both agree 

on a sale price of Rs. 10,50,000. Now A and B are said to have entered into a 

futures contract, where A has a long position and B has a short position. Even if, 

after six months the market value of 5000 shares becomes Rs. 10,40,000, A is 

obliged to buy those shares only at Rs. 10,50,000 and B gains Rs 10,000. Thus 

B has used derivative to hedge the risk of fluctuation in share price.  

Options and swaps are other types of derivative instruments used for 

hedging. Option is an instrument that conveys the right but not the obligation to 

engage in a futures contract. A seller or a buyer of option need not exercise the 

option if it is not profitable for him/her whereas in futures the contract gives the 

holder the obligation to abide by the terms of contract. A swap is a derivative in 

which counterparties exchange certain benefits of one party's financial 

instrument for those of the other party's financial instrument. In swap there are 

different types namely, interest rate swap, currency swap, commodity swap, 

etc.,(John (2006)). For example, a person who has acquired loan with fixed 

interest rate can swap it with another person who has loan with floating interest 

rate, provided, such a swap is beneficial or required for both the parties. Though 

these are other derivatives in existence, they have not gained importance in 

commodities market. They are prevalent only in stock market and currency 

derivative market.  
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As seen from the above discussion, derivatives perform the important 

function of hedging to mitigate the risk of fluctuation in spot prices.  Moreover, 

they act as an indicator of spot prices and the use of derivatives is not only 

limited to hedging but also speculation and arbitrage. Hence there are hedgers, 

speculators and arbitrageurs who actively participate in the derivative market. 

The next section gives a brief evolution of derivatives. 

1.2 HISTORY OF DERIVATIVES 

Russo et al., (2002) made a comparison on the evolution of derivatives in 

Europe and US. From his study, it has been found that futures contract for 

trading of tulip bulbs existed in Netherlands in 17th century. Futures trading on 

metals and agricultural commodities were centered at London. Local commodity 

exchanges started functioning to facilitate agricultural production and marketing. 

Today, Eurex, European Energy Exchange, and so on are some of the world’s 

leading derivative exchanges situated in Europe.  

In United States, futures trading dates back to 1850s. These contracts 

were based on agricultural commodities, petroleum products and metals. 

Exchanges were organized in Chicago as it was a major distribution centre. 

Chicago Board of Trade, a futures exchange, organized Chicago Board Options 

Exchange 35 years ago which included derivatives in equity. Consequently, 

derivatives exchange in United States offers a mix of agricultural commodities, 

petroleum products and equity derivatives. In 1979, New York Stock Exchange, 

in which only financial securities were traded, expanded into futures trading. 

Today there are CBOE Futures Exchange, Chicago Mercantile Exchange, New 

York Mercantile Exchange and so on which are functioning as derivative 

exchanges in United States. 

Sarkar (2006) conducted a study on development of derivatives in India. 

The origin of derivatives trading in India dates back to nineteenth century and 

the Bombay Cotton Trade Association became an organised market for 

commodity futures trading in 1875. India was one of the largest markets for 
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commodity futures trading in early twentieth century. In 1952, the government 

banned derivative trading. There was also unorganized forward trading in stock 

market, called ‘badla’ trading. As derivative instruments are highly useful for 

hedging risk not only for individual investors but also for corporate, government 

of India took steps to make organized derivative market for stock and for 

commodities. This continued when the ban on futures trading was lifted and 

national electronic exchanges were introduced. Various committees were 

formed to review the process. As a result derivatives trading was introduced in 

NSE in 2000 for stock and Forward Market Commission was set up in 2003 to 

regulate the Commodity derivative market. Over the time derivatives trading was 

introduced in other commodities like jute, oilseeds, wheat and bullion. A more 

detailed discussion on Indian commodity derivative market is given below. 

1.3 INDIAN COMMODITY DERIVATIVE MARKET 

Indian market has many avenues open for investment. Included in these 

are commodity derivatives and financial derivatives of recent origin. Although 

trading in commodities existed in India from long ago, the scope of investment in 

commodity market was limited earlier. With the introduction of electronic trading 

in commodity exchanges in 2003, the scope of investment in commodities has 

become wider by setting up of three national level multi-commodity exchanges, 

namely, National Multi Commodity Exchange, Multi Commodity Exchange, and 

National Commodities and Derivatives Exchange. Derivatives are traded for 

many reasons. The most important use of derivatives is hedging, where a trader 

can use derivatives to hedge the risk of fluctuations in spot prices of underlying 

commodity. But, in practice, derivatives are also used by speculators who make 

profit or loss from anticipated price movements. It is often difficult to distinguish 

between hedging and speculation in a trade. But both are important for an active 

market. There is another class of participants in this market, namely, 

arbitrageurs who make profit from discrepancies in prices prevailing in different 

places. Like other countries, these three classes of traders are present in India 
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also, though physical settlement of these transactions is very limited; mostly 

cash settlement takes place.  

In India, apart from numerous regional exchanges, as on date there are 

five nationalized commodity exchanges - Multi Commodity Exchange (MCX), 

National Commodity and Derivatives Exchange (NCDEX), National Multi 

Commodity Exchange (NMCE), Indian Commodity Exchange (ICEX) and Ace 

Derivatives and Commodity Exchange (ACE). Around 103 commodities are 

traded on these exchanges. These commodities are traded under various 

commodity heads like agricultural commodities, bullion, metals, energy, oil and 

oil products, weather and others. Indian commodity futures volume has grown to 

Rs. 115.22 trillion in the financial year to March 2011 compared to 20.53 trillion 

in the year to March 2006. Average monthly traded value stands at around Rs. 6 

trillion (Mukherjee (2011)). 

The trading hours for the commodity exchanges in India is from 10.00 am 

to 11.30 pm for both non-agricultural commodities and agricultural commodities 

from Monday through Friday. The trade timings for Saturdays are from 10.00 am 

to 2.00 pm. The trading holidays include the list of holidays in the calendar year. 

There is a special session for Monday to Saturday from 9.45 am to 9.59 am to 

cancel any pending orders. 

Among the commodities traded, the commodities selected for study 

include Crude Oil, Gold, Silver and Copper. Crude Oil is mixture of 

hydrocarbons that exists in liquid phase. Crude Oil is usually measured in 

barrels, which equals 158.98 litres and traded in lots of 100 barrels. India and 

China are the major buyers of oil in Asia as identified by OPEC countries. The 

futures contract for Crude Oil expires in all months of the year usually on 20th of 

every month. Futures contract for one month to 6 months can be traded on 

commodity exchanges. 

Gold is a commodity which is traded under the commodity head precious 

metals or bullion. India is the largest consumer of Gold in 2010 with an annual 
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demand of 963 tonnes. Gold futures contract have expiry dates on the 5th of 

contract expiry month. Gold futures contract expires in the months of February, 

April, June, August, October and December. Gold futures contract which can be 

traded on exchanges include those contracts that are maturing in the first 

nearest month to those maturing in the fourth nearest month. Gold is usually 

traded for different lot sizes like Gold petal for 1 gm, Gold mini for 100 gm and 

Gold mega for 1000 gms denoted as Gold. 

Under the precious metals category, Silver is also included. India’s Silver 

demand averages 2500 tons per year and the country’s production was around 

206.95 tonnes in 2010. Similar to Gold contract, Silver contract also expires on 

5th of contract expiry months. The contract expiry months for Silver include, 

March, May, July, September and December. Silver is traded in lots of 1 kg for 

Silver micro, 5 kgs for Silver mini and 30 kg for Silver mega denoted as Silver. 

Copper is taken under the metals category, for the present study. 

February, April, June, August and November are the contract expiry months for 

Copper. Copper contracts expire on the last date of contract expiry month. It is 

traded in lots of 250 kg in case of Copper mini and 1 ton in case of Copper 

mega denoted as Copper. 

Although there are many commodities being traded on these exchanges, 

the Forward Market Commission acts as a regulator and takes the responsibility 

of including or removing a commodity from futures trading by identifying volatility 

in spot prices due to futures trading activity. This has even led to banning of 

futures trading in certain commodities like urad, tur and wheat. 

With all these developments pertaining to commodity derivatives, it has 

become an area of interest to many researchers. Hence this study is also an 

attempt made to address some of the issues in Indian commodity derivative 

market. 
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1.4 OBJECTIVE 

1.4.1 Primary Objective 

The main objective of the study is to analyze the impact of futures trading 

volume of Gold, Silver, Copper and Crude Oil on their respective spot prices and 

identifying the relationship among their futures prices after October 2008. 

1.4.2 Secondary Objectives 

Based on the primary objective, the following secondary objectives which 

are specific to the study are listed. 

 To assess the year-wise volatility in spot prices of Crude Oil, Gold, 

Silver and Copper. 

 To test the time series data for stationarity. 

 To study the impact of futures trading volume of Gold, Silver, Copper, 

and Crude Oil on their spot prices. 

 To study the relationship between futures prices of Gold, Silver, 

Copper and Crude Oil. 

 To determine the trend in spot prices and futures prices of the 

selected commodities. 

1.5 SIGNIFICANCE OF THE STUDY 

The study on commodity derivatives is essential in India as commodities 

contributed to 45% of GDP in 2011 (Mukherjee (2011)). There have been a 

significant number of studies on commodity derivatives in India but many of 

them have focused on agricultural commodities and volatility in their prices due 

to futures trading.  

Agricultural commodities dominated the Indian commodity derivative 

market upto the year 2005. It is after this period that trading in non-agricultural 

commodities like metals and energy products started gaining momentum. In 

spite of this fact, the study on commodity derivatives of precious metals, metals 
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and energy products traded on Indian commodity exchanges are very limited 

although these were analyzed by many researchers in foreign countries using 

futures data from their respective commodity exchanges.  

Derivative trading by investors has led to price fluctuations of 

commodities like urad, tur, as a result, these were banned for commodity 

trading. The current study throws light on the impact of futures trading on spot 

prices of gold, silver, copper and crude oil. Similarly, the findings of this study 

would also help in making policy decisions. 

Moreover, the selected commodities contribute to maximum value traded 

among other commodities as evident from the following table. 

Table 1.1: Value traded for selected commodities 

  Commodity 

  Gold Silver Metals Energy Total 

V
a
lu

e
 t

ra
d

e
d

 i
n

 C
ro

re
 R

s
. 

Jan - 12 
342081.16 

(23%) 

379549.66 

(26%) 

268583.16 

(18%) 

251896.77 

(17%) 
1466036.58 

Feb - 12 
309644.15 

(22%) 

411492.03 

(29%) 

294763.44 

(21%) 

204676.83 

(14%) 
1434689.13 

Mar - 12 
309032.73 

(21%) 

393402.71 

(26%) 

290268.29 

(19%) 

223330.49 

(15%) 
1502523.38 

Apr -12 
223009.89 

(19%) 

309454.24 

(27%) 

267842.26 

(23%) 

189777.6 

(16%) 
1152471.83 

May - 12 
363290.9 

(24%) 

401817.2 

(26%) 

292770.07 

(19%) 

297840.28 

(19%) 
1538363.01 

Jun - 12 
372787.1 

(25%) 

387035.52 

(26%) 

255816.5 

(17%) 

308494.61 

(21%) 
1480968.74 

Jul - 12 
329388.87 

(22%) 

274402.47 

(18%) 

242916.8 

(16%) 

378920.98 

(25%) 
1493060.3 

Aug - 12 
273080.12 

(19%) 

324153.57 

(22%) 

247451.9 

(17%) 

403247.98 

(27%) 
1475053.68 

 

Source: Based on data for value-traded of commodities obtained from 

www.fmc.gov.in 
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Values within parentheses indicate percentage of value traded of each 

commodity to total value traded.  

The study on relationship among futures prices helps in understanding 

the cross-market trading dynamics. The study would facilitate fund managers in 

making better investment decisions and framing good portfolio. 

The present study highlights the significance of futures trading volume on 

their spot prices. Hence this study can be used by investors, commodity trading 

companies and Government to understand the impact of futures trading volume 

on their spot prices and also estimate spot prices.  

 

1.6 SCOPE OF THE STUDY 

 

The present study uses data on spot prices, futures trading volume and 

futures prices of the selected commodities from Multi Commodity Exchange 

(MCX). This is due to the fact that MCX ranks among the top 5 commodity 

exchanges in the world for futures trading in Gold and Crude Oil and 1st in Silver 

and Copper in India. The period of study ranges from October 2008 to August 

2012 as there were many missing values prior to this period. 

 

1.7 LIMITATIONS OF THE STUDY 

 

The present study has the following limitations: 

 Data for the prices and volumes of selected commodities were taken 

only for five weekdays – Monday to Friday to remove outliers. Data for 

Saturdays were not included because futures trading activity was very 

limited as the working hours on Saturday is from 10.00 am to 2.00 pm. 

 As the website, www.fmc.gov.in was under construction, the individual 

value traded for Copper and Crude Oil under the metals and energy 

commodities category were not able to be retrieved. Hence, value 

traded for metals and energy was given in Table 1.1. 
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 Data on futures trading volume and prices for the longest contract 

were not included in the study as most of these data were missing. 

 The study focused on only four non-agricultural commodities. 

 

In spite of these limitations, the research carried out is an earnest attempt 

to address the issues in Indian commodity derivative market based on the 

research gaps identified. Chapter – 2 reviews the available literature and 

identifies the research gaps. 
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2. REVIEW OF LITERATURE 

Many researchers have studied the dynamics of commodity derivatives 

market under different perspectives.  This chapter reviews the available 

literature in this area and discusses their findings. 

2.1 REVIEWS ON IMPACT OF FUTURES TRADING ON SPOT MARKET 

Slade and Thille (2002) integrated the product market and financial 

market aspect of commodity trading. They considered how product-market 

structure and futures-market trading jointly affects spot price levels and spot 

price volatility. They have data from London Metal Exchange and Raw Materials 

Group. The period considered for study ranges from January 1990 to January 

1999. The monthly-average of cash settlement price was used as spot price. 

Monthly average of daily sales of futures contracts (in lots, which is the contract 

unit) divided by yearly Western world production of the commodity (also in lots) 

and open interest were used as a measure of trading activity. They have found a 

positive relationship between product-market concentration and price-levels 

using OLS method. They have also identified a negative relationship between 

trading activity and price level.  

A detailed study was conducted by Lokare (2007) who has made a critical 

evaluation of commodity derivatives market in India. In his paper, he seeks to 

study how vibrant is the futures market based on depth/breadth and liquidity, 

volatility of the futures market and effectiveness of the futures market in terms of 

price risk management using data on spot prices and futures prices. Based on 

his findings he has also suggested the required policy response in the future. 

The liquidity in Indian derivative market was analyzed based on the proportion of 

total volume of trading of a commodity to its total production in the country. To 

assess the efficiency of derivative market, test of co-integration were used to 

check the co-movement of spot and futures prices. A market is said to be 

efficient if the futures prices are an unbiased estimator of spot prices. The 

volatility in futures market was determined based on the ratio of month-wise 
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standard deviations of futures prices and spot prices. The ratio closer to one 

indicates efficient market, greater than one indicates speculative activities and 

less than one indicates less efficient market. To study the effectiveness of 

futures market in price risk management, one can compare the standard 

deviation of basis risk with that of the spot prices in the maturity month. Basis 

risk, also called marginal convenience yield is a measure of marginal storage 

value of storage of a commodity calculated by the spread between the spot price 

and future price. Data on spot prices and future prices was collected for various 

commodities from 1999 to 2006. Liquidity was found high in castorseed and 

soyabean compared to other commodities. After performing cointegration tests, 

co-integrating relationships were witnessed in commodities like rice, wheat, 

sugar, sesame seed and cotton among primary commodities; Gold, Copper, 

lead and tin among metals; and brent Crude Oil among oils.  Volatility appeared 

to be low for gur, potato and rice. On studying the volatility, varying volatility was 

observed for pepper, castorseed, rubber, sugar, cotton, wheat and mustard. In 

case of metals, speculative trading was displayed in Gold and Silver contracts. 

Different commodities showed varying levels of basis risk. Among the metals, 

basis risk was high in case of Copper, lead and tin and low in case of aluminium 

and zinc. The same for Gold was moderate and that of Silver was relatively low 

signifying that Silver is less riskier than Gold. Based on these findings, the policy 

responses include, bringing traditional players to formal market, strengthen the 

input delivery system and spot/physical market, shorten the existing long supply 

chain, granting industry status to commodity sector and so on.  

The relationship between trading volume of futures contract of 

commodities and their spot prices was studied by Nath and Lingareddy (2008). 

They analyzed this relationship with respect to three commodities – urad, gram 

and wheat. These three commodities were banned for futures trading by the 

Indian Government when their spot prices increased abruptly in 2007. Their 

study focused on impact of futures trading on spot prices and their volatilities 

and comparing them during the pre-ban period and post-ban period.  Data 

pertaining to prices, futures and volume for the selected commodities were 
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obtained for a period from January 2001 to August 2007. For this purpose, linear 

regression and Granger causality test were used. Linear regression was used to 

study the factors influencing spot prices. Granger causality test was used to 

understand if there is a bi-directional impact flowing from one price to the other 

and understand the relation between volume and prices of urad, gram and 

wheat. Their study found that future trading has led to increase in spot price of 

urad but not gram and wheat. Their results indicate that the average price levels 

as well as volatilities were higher in the period where futures trading in these 

commodities was allowed. There has been a sharp fall in volatility in the post-

ban period which shows the existence of futures trading impact on spot prices. 

2.2 REVIEWS ON CORRELATIONS AMONG FUTURES PRICES OF 

COMMODITIES 

The dependencies in commodities market and correlations among their 

prices were analyzed by Sieczka and Holyst (2009). They have made an 

attempt to find the correlation among commodities like metals, fuels, plants and 

animals using correlation matrix. For this purpose 35 futures contracts were 

investigated and data collected from Chicago Board of Trade (CBOT), Chicago 

Mercantile Exchange (CME), Intercontinental Exchange (ICE), Kansas City 

Board of Trade (KCBT), London Metal Exchange (LME), Minneapolis Grain 

Exchange (MGEX), New York Board of Trade (NYBOT), New York Mercantile 

Exchange (NYMEX), and Winnipeg Commodity Exchange (WCE) for the period 

– 01.09.1998 to 14.12.2007. They have constructed a minimal spanning tree for 

this purpose which showed existence of strong correlation among the prices of 

these commodities. It was also found that the mean correlation among 

commodity prices have significantly increased over the years due to increase in 

the number of investors in commodity market. 

Possibility exists in related commodities witnessing co-movement of their 

futures prices. Nevertheless, similar co-movement of futures prices can also be 

seen in unrelated commodities. One such relationship was evidenced by Chng 

(2009) who studied the correlation among futures prices of natural rubber, 
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Palladium and gasoline on the Tokyo Commodity Exchange that are exposed to 

automobile industry. Data relating to the study were obtained for the period from 

3rd July 2000 to 31st March 2008. He used VAR and BEKK-GARCH estimations 

for pair-wise comparison between each of natural rubber, Palladium and 

gasoline. Moreover, quasi vector-moving-average (VMA) estimation was used to 

ascertain whether common industry exposure or commodity market factor like 

production cycle was more relevant at explaining these interactions. After 

performing these estimations it was found there exist bi-directional relationships 

among the pair-wise futures prices of natural rubber, gasoline and palladium. 

The VMA results showed that it was not commodity market factor but common 

industry exposure which was driving the cross-market trading dynamics in these 

commodity futures. 

The linkages among futures prices of different commodities can also be 

used for other purposes. One such use is the determination of futures price 

beyond the maturity date. Cortazar and Eterovic (2010) developed a modified 

multicommodity model to assess the prices of Copper and Silver futures based 

on oil futures prices. Their aim was to assess the prices of futures beyond the 

longest maturity contract that is traded in the market. The model used variables 

like spot prices, futures prices, interest rates, convenience yield, etc., and time-

varying risk premiums and different volatility specifications are included. The 

daily futures contracts traded at LME, NYMEX or ICE were used to get the 

futures prices of Copper, Silver, brent and West Texas Intermediate (WTI).  It 

was found that the modified multicommodity model helps in extrapolating the 

long-term Silver and Copper prices based on the West Texas Intermediate 

prices which were not possible in other models which again establishes the 

influence of futures price of one commodity on other commodities.  

The impact of futures trading in commodity markets of different parts of the 

world on the futures prices of commodities in Indian commodity exchanges is 

another area to be analyzed. This interesting study was conducted by Kumar 

and Pandey (2011) who tested international linkages among commodity 



15 

 

markets. Indian commodity exchanges were compared with commodity 

exchanges outside India for nine commodities. Soyabean and corn were used 

under agricultural commodities, Aluminium, Copper and Zinc under metals, Gold 

and Silver for precious metals and Crude Oil and Natural gas for energy 

products. Based on the volume traded, data for Indian commodities were 

obtained from Multi Commodity Exchange and National Commodity Derivatives 

Exchange and compared with data on commodities obtained from Chicago 

Board of Trade, London Metal Exchange and New York Metal Exchange. Most 

of the data were collected in time period between 2004 and 2008. They have 

used Granger causality test, Johansen’s cointegration test, error correction 

model and variance decomposition techniques to investigate the relationship in 

futures prices among these markets. Volatility spillover between the Indian 

commodity markets and its world counter-parts was tested using Bi-variate 

Generalized Auto Regressive Conditional Heteroskedacity (GARCH) model. On 

carrying out these tests, they have found that the world markets have greater 

impact on Indian market. The result of Bi-variate model indicates that there was 

bi-directional effect between futures prices of commodities from Multi 

Commodity Exchange and London Metal Exchange. 

A very recent study was conducted by Ji and Fan (2012) to show how price 

volatility of Crude Oil market is expanding to non-energy markets like metal 

market, agriculture market and aggregate non-energy market. The volatility 

spillover effects between Crude Oil market and each of the other commodity 

markets and their dynamic conditional correlations were analyzed before and 

after the 2008 economic crisis. They have used data for the period ranging from 

7 July 2006 to 30 June 2010 from Wind database. Exponential generalized 

autoregressive conditional heteroskedasticity (EGARCH) model proposed by 

Nelson (1991) and expanded to a multivariate model was used. Their results 

indicated that price volatility of Crude Oil market had relatively higher influence 

on other commodity markets than that of other commodity markets on Crude Oil 

market. In addition, this impact was comparatively greater before the economic 

crisis. As far as conditional correlation between Crude Oil market and other 
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commodity market was concerned, this correlation first increased and then 

decreased before the economic crisis but there was a constant increase after 

the economic crisis showing the influence of volatility in Crude Oil futures prices 

on volatility of spot prices of other commodities. 

2.3 RESEARCH GAPS 

From the papers reviewed so far, the following research gaps are 

identified: 

 The studies conducted on non-agricultural commodities traded on 

Indian commodity exchanges are very limited. 

 The relationship between futures prices of commodities traded on 

Indian commodity exchanges is not explored. 

 Most of the studies were concerned with the impact of futures trading 

activity on spot price volatility and only few studies dealt with spot 

price levels. 

Hence this study makes an attempt to address these issues. The next 

chapter gives an overview of the methodology used in the study. 
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3. RESEARCH METHODOLOGY 

The methodology adopted in the study is outlined in this chapter. It begins 

with research design, followed by data used for the study, and concludes with 

techniques used to analyze the data.  

3.1 RESEARCH DESIGN 

This study used secondary data for analyzing the impact of trading 

volume on spot prices and relationship among futures prices. Hence analytical 

research is used in this study. 

3.2 DATA USED FOR STUDY 

 Around 800 observations were obtained from trading days during the 

period October 2008 to August 2012. Data was obtained from MCX Bhav Copy 

available on its website. The data consisted of daily spot prices, daily trading 

volume of futures with different contract expiry dates and daily closing prices of 

futures contract for all the selected commodities – Crude Oil, Gold, Silver and 

Copper. Data pertaining to Saturdays were not included in the study as the 

trading hours were from 10.00 am to 2.00 pm, as compared to 10.00 am to 

11.30 pm on Monday to Friday. 

3.3 DATA ANALYSIS TECHNIQUE 

The year-wise volatility in spot prices of Crude Oil, Gold, Silver and 

Copper were determined using the standard deviation of their spot prices. 

The stationarity of time series data was tested using Unit Root Test. If the 

data was found to be stationary, Ordinary Least Square Method can be used to 

test the impact of futures trading volume on spot prices. If the data was non-

stationary, first-order differencing can be done to transform the non-stationary 

data to stationary data. OLS method can be applied only when the data is 

stationary.  
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In this study, multiple regression was used to test the impact of futures 

trading volume on their respective spot prices of the selected commodities. To 

study the relationship between futures prices of these commodities, Engle-

Granger cointegration test was used. Unit root test and Engle-Granger 

cointegration test as illustrated in Gujarati and Sangeetha (2007) was used for 

analysis.  

Trend analysis was carried out using linear regression model. Data 

analysis was carried out using SPSS 16.0 and Microsoft Excel. 

Using the methodology outlined in this chapter, data on spot and futures 

prices and futures trading volume were analyzed. The following chapter deals 

with the data analysis and interpretation. 
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4.  DATA ANALYSIS AND INTERPRETATION 

The impact of futures trading volume on spot prices is analyzed used 

data on spot prices of these commodities and their futures trading volume. To 

determine the relationship between futures prices of these commodities, data on 

daily closing prices of nearest futures contract are used. 

 

4.1 VOLATILITY OF SPOT PRICES 

 

To assess the volatility in spot prices of Crude Oil, Gold, Silver and 

Copper, their year-wise standard deviation was calculated and summarized 

below: 

Table 4.1: Volatility of spot prices 
 

Commodity 
Year 

2009 2010 2011 
2012 

(Upto August) 

Crude Oil 587.5 192.4 417.7 270.4 

Gold 1080.1 1361.1 3116.6 993.8 

Silver 2889.1 5715.0 5985.6 1990.6 

Copper 56.6 32.2 26.4 9.0 

 

From the above table, it can seen that volatility was highest for spot 

prices of Crude Oil in the year 2009 followed by 2011. Spot prices of Gold show 

an increasing volatility from the year 2009 to 2011. Volatility in spot prices of 

Silver was highest in the year 2011.  Among all the commodities spot prices of 

Copper shows the least volatility. 

 

4.2 UNIT ROOT TEST 

 

The data on spot prices and trading volume of futures of all the selected 

commodities were tested for stationarity using Unit Root Test. 
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Unit Root Test is explained as follows: 

A time-series data is said to be stationary if its autoregressive coefficient, 

ρ ≠ 1. If ρ = 1, it is the case of unit root and becomes a random walk model 

without drift which is a non-stationary stochastic process. The value of ρ is 

obtained by regressing the dependent variable on its lagged values of order 1. 

The equation takes the form 

 

          Yt = ρYt-1+ut              -1≤ρ≤1                  (4.2.1) 

 

Where utis the error term. 

For theoretical reasons, Equation 4.2.1 is manipulated as follows: 

             ∆Yt = δYt-1+ut 

 

The null hypothesis is δ = 0, that is there is a unit root. If δ is negative, Yt 

is stationary.                        

Taking the first difference of spot prices of Crude Oil as the dependent 

variable (∆Yt) and its lagged values of lag length 1 (Yt-1) as the independent 

variable, the following results were obtained: 

Table 4.2: Unit Root Test for Spot Prices of Crude Oil 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
B 

Std. 
Error 

Beta 

1 

(Constant) 17.121 14.468  1.183 .237 

LAGS 
(Spot Price of 
Crude Oil,1) 

-.004 .004 -.041 -1.170 .242 

 

Dependent Variable: DIFF (Spot Price of Crude Oil,1) 

From Table 4.2, it is evident that δ < 0, which infers that the time series 

data on Spot prices of Crude Oil is stationary. But, it is not significant. Hence the 

value of ρ is studied for significance and used for establishing stationarity, the 

results of which are showed below. The outputs for Unit Root Test obtained from 

SPSS are included in the Appendix 1. 
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Table 4.3: Results of Unit root test for Crude Oil Prices and Volume 
 

S. 
No. 

Variable ρ t-value p-value 
Nature of 

data 

1.  Spot Price of Crude Oil 0.996 274.179 0.000** Stationary 

2.  Futures price of Crude Oil 1.000 298.847 0.000** Non-stationary 

3.  
Volume in lots of one 

month futures of Crude Oil 
0.614 22.054 0.000** Stationary 

4.  
Volume in lots of two 

month futures of Crude Oil 
0.323 9.741 0.000** Stationary 

5.  
Volume in lots of three 

month futures of Crude Oil 
0.366 11.228 0.000** Stationary 

6.  
Volume in lots of four 

month futures of Crude Oil 
0.490 16.024 0.000** Stationary 

7.  
Volume in lots of five 

month futures of Crude Oil 
0.488 15.773 0.000** Stationary 

 

    **Significant at 1% level 

 From Table 4.3, it can be seen that data on futures prices of Crude Oil is 

non-stationary whereas other data are stationary. 

 

Table 4.4: Results of Unit root test for Gold Prices and Volume 
 

S. 
No. 

Variable ρ t-value p-value 
Nature of 

data 

1.  Spot Price of Gold 1.000 656.094 0.000** 
Non-

stationary 

2.  Futures price of Gold 1.000 643.399 0.000** 
Non-

stationary 

3.  
Volume in lots of Gold 
futures maturing in  
first nearest month 

0.662 25.262 0.000** Stationary 

4.  
Volume in lots of Gold 
futures maturing in 
second nearest month 

0.723 30.213 0.000** Stationary 

5.  
Volume in lots of Gold 
futures maturing in 
third nearest month 

0.670 25.748 0.000** Stationary 

 

   **Significant at 1% level 

Table 4.4 shows that spot and futures prices of gold are non-stationary 

whereas other data for Gold are stationary. 
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Table 4.5: Results of Unit root test for Silver Prices and Volume 
 

S. 
No. 

Variable ρ t-value p-value 
Nature of 

data 

1. Spot Price of Silver 0.998 418.445 0.000** Stationary 

2. 
Futures price of 
Silver 

1.000 428.004 0.000** 
Non-

stationary 

3. 

Volume in lots of 
Silver  futures 
maturing in first 
nearest month 

0.684 26.754 0.000** Stationary 

4. 

Volume in lots of 
Silver  futures 
maturing in second 
nearest month 

0.711 28.507 0.000** Stationary 

5. 

Volume in lots of 
Silver  futures 
maturing in third 
nearest month 

0.730 30.381 0.000** Stationary 

 

   **Significant at 1% level 

From the above table, it is evident that data on futures prices of Silver is 

non-stationary whereas other data are stationary. 

Table 4.6: Results of Unit root test for Copper Prices and Volume 
 

S. No. Variable ρ t-value p-value 
Nature of 

data 

1.  Spot Price of Copper 0.997 346.952 0.000** Stationary 

2.  
Futures price of 
Copper 

1.000 405.329 0.000** 
Non-

stationary 

3.  

Volume in lots of 
Copper  futures 
maturing in first nearest 
month 

0.565 19.535 0.000** Stationary 

4.  

Volume in lots of 
Copper  futures 
maturing in second 

nearest month 

0.311 9.157 0.000** Stationary 

5.  

Volume in lots of 
Copper  futures 
maturing in third 
nearest month 

0.165 3.957 0.000** Stationary 

 

**Significant at 1% level 

From Table 4.6, it can be seen that the data futures prices of Copper are 

non-stationary whereas the other data are stationary. 
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4.3 MULTIPLE REGRESSION FOR SPOT PRICES OF CRUDE OIL 

 

The time series data for spot prices of Crude Oil and volume of futures 

contract are stationary. Multiple regression is used to study the relationship 

between spot prices of Crude Oil, considered as the dependent variable and 

their respective futures volume with different maturity, considered as 

independent variables. 

 

The multiple regression equation takes the form, 

Yt = α+β1F1t + β2F2t + β3F3t + …….+ βnFnt +ut 

 

Where Yt   –  Spot price of Crude Oil in time period t 

 Fit    –  Futures traded volume of Crude Oil maturing in the  

                                               ith nearest month in time period t 

α    –  Constant 

β1, β2, …, βn –  Regression Coefficients 

ut  –  Stochastic disturbance or error term 

 

The following hypotheses were tested for finding the impact of futures 

trading volume of Crude Oil on its spot prices and results obtained are given in 

the table below.  

H 1: Futures trading volume of Crude Oil has significant impact on its spot   

prices. 

H 1.1: One month futures trading volume of Crude Oil has significant impact on 

its spot prices. 

H 1.2: Two month futures trading volume of Crude Oil has significant impact on 

its spot prices. 

H 1.3: Three month futures trading volume of Crude Oil has significant impact on 

its spot prices. 
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H 1.4: Four month futures trading volume of Crude Oil has significant impact on 

its spot prices. 

H 1.5: Five month futures trading volume of Crude Oil has significant impact on 

its spot prices.  

Table 4.7: Multiple regression for spot prices of Crude Oil 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

B 
Std. 

Error 
Beta 

1 (Constant) 3428.828 90.391  37.933 .000 

Volume in lots of one 
month futures of 
Crude Oil 

.003 .001 .168 4.459 .000 

Volume in lots of two 
month futures of 
Crude Oil 

.009 .003 .221 2.874 .004 

Volume in lots of 
three month futures 
of Crude Oil 

.148 .063 .196 2.337 .020 

Volume in lots of four 
month futures of 
Crude Oil 

3.028 .768 .212 3.941 .000 

Volume in lots of five 
month futures of 
Crude Oil 

-.224 .433 -.019 -.517 .605 

R2                                                               0.104 
Adjusted R2                                                0.099 
N                                                                   792 

 

Dependent Variable: Spot Price of Crude Oil 

From Table 4.7, it can be observed that volume of one month futures 

contract, volume of two months futures, volume of three months futures and 

volume of four months futures contract of Crude Oil are significant at 1% level. 

This implies that volume of one month futures contract, volume of two months 

futures, volume of three months futures and volume of four months futures 

contract of Crude Oil have a significant impact on spot prices of Crude Oil. 
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4.4 MULTIPLE REGRESSION FOR SPOT PRICES OF GOLD 

 

The time series data for spot prices of Gold is non-stationary whereas 

volume of Gold futures contract with different contract expiry dates is stationary. 

Hence, first-order differencing in spot prices of Gold is done to make it a 

stationary process. 

Multiple regression is used to study the relationship between spot prices 

of Gold and their respective futures volume with different maturity, considered as 

independent variables. The dependent variable is the First Differences of spot 

prices of Gold. 

 

The multiple regression equation takes the form, 

 

∆Yt = α+β1F1t + β2F2t + β3F3t + …….+ βnFnt +ut 

 

where   ∆Yt   –  First Difference of Spot price of Gold in time  

  period t 

             Fit    –  Futures traded volume of Gold maturing in the ith  

                                nearest month in time period t 

 α   –  Constant 

 β1, β2, ..βn –  Regression Coefficients 

 ut –  Stochastic disturbance or error term 

 

The following hypotheses were tested for finding the impact of futures 

trading volume of Gold on its spot prices and results obtained are given in the 

table below. 

H 2: Futures trading volume of Gold has significant impact on its spot 

prices. 

H 2.1: Volume of Gold futures maturing in the first nearest month has significant 

impact on its spot prices.  

H 2.2: Volume of Gold futures maturing in the second nearest month has 

significant impact on its spot prices. 
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H 2.3: Volume of Gold futures maturing in the third nearest month has significant 

impact on its spot prices.  

Table 4.8: Multiple regression for spot prices of Gold 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

B 
Std. 

Error 
Beta 

1 (Constant) 78.528 21.510  3.651 .000 

Volume in lots of Gold 
futures maturing in first 
nearest month 

.001 .000 .107 2.758 .006 

Volume in lots of Gold 
futures maturing in second 
nearest month 

.004 .001 .200 2.521 .012 

Volume in lots of Gold 
futures maturing in third 
nearest month 

.072 .044 .128 1.636 .102 

R2                                                               0.014 
Adjusted R2                                                0.011 
N                                                                   815 

 

Dependent Variable: DIFF (Spot Price of GOLD,1) 

 

Table 4.8 shows that volumes of Gold futures maturing in the first and 

second nearest month are significant, thereby having an impact on first 

difference of spot prices of Gold. 

 

4.5 MULTIPLE REGRESSION FOR SPOT PRICES OF SILVER 

 

The time series data for spot prices of Silver and volume of Silver futures 

contract are stationary. Multiple regression is used to study the relationship 

between spot prices of Silver, considered as the dependent variable and their 

futures volume, considered as independent variables. 
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The multiple regression equation takes the form, 

 

Yt = α+β1F1t + β2F2t + β3F3t + …….+ βnFnt +ut 

 

Where  Yt –  Spot price of Silver in time period t 

 Fit –  Futures traded volume of Silver maturing in the ith  

     nearest month in time period t 

α   –  Constant 

β1, β2, ..βn –  Regression Coefficients 

ut –  Stochastic disturbance or error term 

 

The following hypotheses were tested for finding the impact of futures 

trading volume of Silver on its spot prices and results obtained are given in the 

table below. 

 

H 3: Futures trading volume of Silver has significant impact on its spot 

prices. 

H 3.1: Volume of Silver futures maturing in the first nearest month has significant 

impact on its spot prices. 

H 3.2: Volume of Silver futures maturing in the second nearest month has 

significant impact on its spot prices. 

H 3.3: Volume of Silver futures maturing in the third nearest month has 

significant impact on its spot prices.  
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Table 4.9: Multiple regression for spot prices of Silver 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
B 

Std. 
Error 

Beta 

1 
(Constant) 19750.666 

1050.85
7 

 18.795 .000 

Volume in lots 
of Silver 
futures 
maturing in 
first nearest 
month 

.283 .015 .588 18.416 .000 

Volume in lots 
of Silver 
futures 
maturing in 
second 
nearest month 

.298 .061 .339 4.874 .000 

Volume in lots 
of Silver 
futures 
maturing in 
third nearest 
month 

.105 1.993 .004 .053 .958 

R2                                                                0.343 
Adjusted R2                                                0.340 
N                                                                   815 

 

Dependent Variable: Spot Price of SILVER 

 

In the case of Silver, volume of futures contract maturing in the first and 

second nearest month have significant impact on spot prices of Silver as shown 

in the table. 

4.6 MULTIPLE REGRESSION FOR SPOT PRICES OF COPPER 

 

The time series data for spot prices of Copper and volume of Copper 

futures contract are stationary. 
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Multiple regression is used to study the relationship between spot prices 

of Copper, considered as the dependent variable and their futures volume, 

considered as independent variables. 

 

The multiple regression equation takes the form, 

 

Yt = α+β1F1t + β2F2t + β3F3t + …….+ βnFnt +ut 

 

Where Yt –  Spot price of Copper in time period t 

 Fit –  Futures traded volume of Copper maturing in the ith  

   nearest month in time period t 

α   –  Constant 

β1, β2, ..βn –  Regression Coefficients 

ut –  Stochastic disturbance or error term 

 

The following hypotheses were tested for finding the impact of futures 

trading volume of Copper on its spot prices and results obtained are given in the 

table below. 

 

H 4: Futures trading volume of Copper has significant impact on its spot 

prices. 

H 4.1: Volume of Copper futures maturing in the first nearest month has 

significant impact on its spot prices. 

H 4.2: Volume of Copper futures maturing in the second nearest month has 

significant impact on its spot prices. 

H 4.3: Volume of Copper futures maturing in the third nearest month has 

significant impact on its spot prices. 
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Table 4.10: Multiple regression for spot prices of Copper 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
B 

Std. 
Error 

Beta 

1 
(Constant) 311.498 

11.35
0 

 27.445 .000 

Volume in lots of 
Copper  futures 
maturing in first 
nearest month 

.000 .000 .142 3.601 .000 

Volume in lots of 
Copper  futures 
maturing in 
second nearest 
month 

-2.178E-5 .000 -.004 -.064 .949 

Volume in lots 
Copper  futures 
maturing in third 
nearest month 

.008 .006 .087 1.368 .172 

R2                                                               0.025 
Adjusted R2                                                0.021 
N                                                                   635 

 

Dependent Variable: Spot Price of COPPER 

The analysis on spot prices of Copper and its futures trading volume 

shows results different from the results obtained for other commodities. Volume 

of Copper futures maturing in the first nearest month does not have any 

influence on spot prices of Copper. The other regression coefficients are not 

significant at 5% level. Hence it can be concluded that futures trading volume of 

Copper does not influence spot prices of Copper. 

 

4.7 RELATIONSHIP BETWEEN FUTURES PRICES OF CRUDE OIL, GOLD, 

SILVER AND COPPER 

The time-series data on futures prices of Crude Oil, Gold, Silver and Copper 

were tested for stationarity. Data on closing prices of futures contract with 

nearest maturity were selected for this analysis. Consistent with many research 

studies, these data were found to be non-stationary. Transforming the non-

stationary time series data to stationary data using first difference operator may 
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yield confusing results. Hence, the relationship between the futures prices of 

Crude Oil, Gold, Silver and Copper was tested pair-wise using Engle-Granger 

cointegration test. The notations used for futures prices of the selected 

commodities are given below: 

 

FPCO - Closing price of one month futures contract of Crude Oil 

FPG - Closing price of Gold futures maturing in the first nearest month 

FPS - Closing price of Silver futures maturing in the first nearest month 

FPC - Closing price of Copper futures maturing in the first nearest month 

 

4.7.1  Engle-Granger Test 

 

Engle-Granger or Augmented Engle-Granger test can be used to test the 

cointegration between pairs of futures prices of the selected commodities. The 

condition to be satisfied for using this test is that, the time series data should be 

I(1), that is, it should be integrated of order 1. Here, a regression equation has to 

be estimated by regressing the dependent variable on independent variable and 

their residuals should be obtained. Later, these residuals are tested for 

stationarity using Dickey-Fuller test. If the residuals are found to stationary, there 

exists cointegration between the variables taken for study. Otherwise, there 

does not exist any cointegration between the two variables. One variation in the 

DF test is that, Engle-Granger has obtained the critical values of t, to test for 

stationarity. Hence, the name Engle-Granger test. 

 

To test the existence of cointegration among the futures prices of Crude 

Oil, Gold, Silver and Copper, the following hypotheses are used. 

 

H 5: There exists cointegration among the futures prices of Crude Oil, 

Gold, Silver and Copper 

H 5.1: There exists cointegration between futures prices of Crude Oil and Gold. 
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H 5.2: There exists cointegration between futures prices of Crude Oil and Silver. 

H 5.3: There exists cointegration between futures prices of Crude Oil and 

Copper. 

H 5.4: There exists cointegration between futures prices of Gold and Silver. 

H 5.5: There exists cointegration between futures prices of Gold and Copper. 

H 5.6: There exists cointegration between futures prices of Silver and Copper. 

4.7.2   Test of cointegration for futures prices of Crude Oil and Gold 

The closing prices of Crude Oil futures (FPCO) are regressed on closing 

prices of Gold futures (FPG) to get the following regression equation. The 

residuals obtained are tested for stationarity and results are shown below. 

 

FPCOt = 1081.126 + 0.138 FPGt 

 

  t = (17.586)       (47.375) 

 

On performing unit root test for the residuals, the following results were 

obtained: 

  Δut  = -0.028 ut-1 

  t = (-4.105) 

  R2  = 0.02  d = 1.992 (Durbin-Watson statistic) 

The Engle-Granger 1% critical τ (=t) value is -2.5899 and 5% critical value 

is -1.95 respectively. Since the computed τ (=t) value is much negative than this, 

the residuals obtained from the regression of closing prices of Crude Oil futures 

on closing prices of Gold futures is I(0); that is, they are stationary. This shows 

that there exists cointegration from closing prices of Crude Oil futures to closing 

prices of Gold futures. Hence there is a static or long-run relationship between 

the two.  



33 

 

Similarly, Engle-Granger cointegration test was carried out for the futures 

prices of other commodities and their results are summarized in the Table 

below. The outputs obtained are included in the Appendix 1.  

Table 4.11: Results of Engle-Granger cointegration test 
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FPCO FPS 1997.975 0.05 46.3** -3.802** Stationary Cointegrated 

FPCO FPC 713.427 9.268 52.4** -3.167** Stationary Cointegrated 

FPG FPS 7673.165 0.331 63.1** -1.278 
Non- 

stationary 
Not 

cointegrated 

FPG FPC 2458.016 52.396 37.7** -1.294 
Non- 

stationary 
Not 

cointegrated 

FPS FPC -15321.9 157.16 49.9** -2.328* Stationary Cointegrated 
 

*Significant at 5% level 

**Significant at 1% level 

From Table 4.11, it can concluded that there exists cointegration between 

closing prices of Crude Oil futures and Gold futures, Crude Oil futures and Silver 

futures, Crude Oil futures and Copper futures and Silver futures and Copper 

futures. But, there does not exist any cointegration between closing prices of 

Gold futures and Silver futures and Gold futures and Copper futures. 

4.8. TREND ANALYSIS 

 An attempt is made to find the trend in spot prices and futures prices of 

crude oil, gold, silver and copper. Trend analysis is used to assess the trend in 

the time series data. It can be determined by the regressing the time series data 

on time.  

The regression equation takes the form 

Yt = α + βt +ut 
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Where Yt –  Dependant variable in time period t 

 t –  Time period  

α   –  Constant 

β –  Regression Coefficients 

ut         –  Stochastic disturbance or error term 

In the regression equation, if the value of the regression coefficient is 

found to be positive, the time series data shows an upward trend, otherwise, 

downward trend. The results of trend analysis are summarized as follows: 

Table 4.12: Results of Trend Analysis 

Dependant Variable Constant Regression 

coefficient 

t - value 

Spot price of Crude oil  2503.158  3.376  54.885**  

Futures price of Crude 

oil 

2515.641 2.721 55.362** 

Spot price of gold  11083.927  22.743  117.108**  

Futures price of Gold 11055.528 18.528 118.530** 

Spot price of silver  13981.573  59.533  70.589**  

Futures price of Silver 13932.625 48.722 70.826** 

Spot price of Copper  211.028  0.319  54.809**  

Futures price of Copper 212.337 0.258 55.678** 

 

**Significant at 1% level 

From Table 4.12, the regression coefficients of all the selected time series 

data are positive. Hence, the spot prices and futures prices of Crude Oil, Gold, 

Silver and Copper show an upward trend. 

In this chapter, data analysis was carried out with the help of regression 

model and cointegration test and interpretations were given. The following 

chapter will cover the summary of findings and recommendations of the study. 
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5.  CONCLUSION AND RECOMMENDATION 

The present study was an attempt made to analyze the impact of futures 

trading activity on the spot prices of Gold, Silver, Copper and Crude Oil and 

determine the existence of relationship between futures prices of Crude Oil, 

Copper, Silver and Gold. After analyzing the available data on spot prices, 

futures prices and futures trading volume of the selected commodities, this 

chapter provides the summary of research results and conclusion for the study 

followed by directions for futures research. 

5.1 SUMMARY OF RESEARCH RESULTS 

The volatility of spot prices of Gold, Silver, Copper and Crude Oil were 

determined year-wise by calculating the standard deviation. It was observed that 

spot prices of Silver showed highest volatility and that of Copper, the least. 

The unit root test was performed to ascertain the stationarity of time 

series data for selected commodities. It was observed that all the selected time 

series data were found to be stationary, except spot prices of Gold and futures 

prices of Gold, Silver, Copper and Crude Oil, which were found to be non-

stationary. 

Multiple regression was used to assess the impact of futures trading 

volume on the respective spot prices of selected commodities. From the multiple 

regression carried out for spot prices of Crude Oil, it was found that volume of 

one month futures contract, volume of two months futures, volume of three 

months futures and volume of four months futures contract of Crude Oil have a 

significant impact on spot prices of Crude Oil. 

Based on the multiple regression for spot prices of Gold, it was observed 

that volume of Gold futures maturing in the first and second nearest month are 

having significant impact on spot prices of Gold. Similar results were obtained 

for multiple regression on spot prices of Silver, wherein, volume of Silver futures 
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contract maturing in the first and second nearest month have significant impact 

on its spot prices. 

Interestingly, the multiple regression for spot prices of Copper showed 

unique results. Volume of Copper futures contract maturing in any month did not 

have significant impact on spot prices of Copper. This implies that futures 

trading volume of Copper does not influence spot prices of Copper. 

 

The relationship between futures prices of Crude Oil, Gold, Silver and 

Copper were studied pair-wise using Engle-Granger cointegation test. The 

results of this test reveals that, there exists cointegration between closing prices 

of Crude Oil futures and Gold futures, Crude Oil futures and Silver futures, 

Crude Oil futures and Copper futures and Silver futures and Copper futures. But, 

there does not exist any cointegration between closing prices of Gold futures 

and Silver futures and Gold futures and Copper futures. 

The results of trend analysis show that both spot and futures prices of the 

selected commodities show an increasing trend. 

5.2 FINANCIAL IMPLICATIONS 

Based on the results obtained, it can be observed that as the contract 

maturity period increases, the relationship between the futures trading volume 

and spot prices weakens. This shows that futures trading activity for near-month 

futures contract has significant impact on the spot prices of the underlying 

commodity. This shows that the very objective of using commodity derivative as 

a hedging instrument, to overcome the risk of price fluctuation in the underlying 

commodity, is not achieved. Moreover, another interesting finding that can seen 

from the study is that, futures trading activity for Copper does not influence the 

spot prices of Copper. One reason for this can be attributed to the low volatility 

in spot prices of Copper from Table 4.2.  

From this study it was found that futures trading activity has significant 

impact on the spot prices of the underlying commodity. It is not only the futures 
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trading activity but also various other factors which will contribute to price 

fluctuations in the selected commodities. All these show that commodity 

derivatives market is dominated by financial investors, who take position in the 

market, for short-tem gains. Hence steps should be taken to reduce volatility in 

prices of commodities and to make proper use of derivatives for hedging. This 

can be done by imposing restrictions like reducing the open interest limit, 

increasing the initial margin and reducing tick size. 

A combination of derivative products like futures contract on commodity, 

futures contract on freight and Rupee-Dollar forwards can be used by hedgers to 

reduce exposure. 

5.3 DIRECTIONS FOR FUTURE RESEARCH 

The study is limited to four non-agricultural commodities. It can be 

extended to include other commodities as well. 

The research carried out analyzes the impact of futures trading volume 

on the spot prices of underlying commodity. It does not determine the causal 

relationship between the two. Hence, to develop on the existing work, Granger 

causality test can be used to find the causal relationship between futures trading 

volume and spot prices. A case study can also be done to bring theory and 

practice closer. 

The Engle-Granger cointegration test, to determine the relationship 

between the futures prices of Crude Oil, Gold, Silver and Copper, can only find 

the existence of uni-directional or bi-directional cointegration between them. In 

addition, Vector Error Correction Model (VECM) can be used to find the 

cointegration regression equation which will be helpful to estimate the futures 

price of one commodity based on the futures prices of other commodities. There 

are more advanced tests of cointegration like Johansen Cointegration that can 

be used for this purpose. 
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5.4 CONCLUDING REMARKS 

Indian commodity derivative market has witnessed tremendous 

developments in the past few years due to increased participation of investors. 

As a result, there is a significant impact on the spot market which is evident from 

the findings of the study. These developments should be made useful to move 

the commodity derivative market in a positive direction for the benefit of the 

Indian economy.  
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APPENDIX 1 

A 1.1 UNIT ROOT TEST 

The results obtained for unit root test on time series data are given in the 

following tables. Unit root test for variable i is carried out by regressing variable i 

on its one-day lagged values. If the regression coefficient is less than one (ρ < 

1), variable i is stationary. If ρ = 1, variable i is non-stationary. 

Table A1.1: Unit root test for spot prices of Crude Oil 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 17.121 14.468  1.183 .237 

LAGS 
(Spot Price of Crude Oil,1) 

.996 .004 .995 274.179 .000 

Dependent Variable: Spot Price of Crude Oil 

Table A1.2: Unit root test for spot prices of Gold 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 18.554 32.154  .577 .564 

LAGS(Spot price of Gold,1) 1.000 .002 .999 656.094 .000 

Dependent Variable: Spot Price of Gold 

Table A1.3: Unit root test for spot prices of Silver 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 134.408 98.127  1.370 .171 

LAGS(Spot Price of Silver,1) .998 .002 .998 418.445 .000 

Dependent Variable: Spot Price of Silver 

Table A1.4: Unit root test for spot prices of Copper 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 1.163 1.010  1.151 .250 

LAGS(Spot Price of Copper,1) .997 .003 .997 346.952 .000 

Dependent Variable: Spot Price of Copper 
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Table A1.5: Unit root test for volume in lots of one month futures of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 61583.146 4712.469  13.068 .000 

LAGS(Volume in 

lots of one month 

futures of Crude 

Oil,1) 

.614 .028 .613 22.054 .000 

Dependent Variable: Volume in lots of one month futures of Crude Oil 

Table A1.6: Unit root test for volume in lots of two month futures of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 12182.741 955.565  12.749 .000 

LAGS(Volume in 

lots of two month 

futures of Crude 

Oil,1) 

.323 .033 .323 9.741 .000 

Dependent Variable: Volume in lots of two month futures of Crude Oil 

Table A1.7: Unit root test for volume in lots of three month futures of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 373.027 43.735  8.529 .000 

LAGS(Volume in 

lots of three month 

futures of Crude 

Oil,1) 

.366 .033 .366 11.228 .000 

Dependent Variable: Volume in lots of three month futures of Crude Oil 
  



42 

 

Table A1.8: Unit root test for volume in lots of four month futures of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 26.061 2.465  10.574 .000 

LAGS(Volume in 

lots of four month 

futures of Crude 

Oil,1) 

.490 .031 .491 16.024 .000 

Dependent Variable: Volume in lots of four month futures of Crude Oil 

Table A1.9: Unit root test for volume in lots of five month futures of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 17.733 2.593  6.838 .000 

LAGS(Volume in 

lots of five month 

futures of Crude 

Oil,1) 

.488 .031 .488 15.773 .000 

Dependent Variable: Volume in lots of five month futures of Crude Oil 

Table A1.10: Unit root test for Volume in lots of Gold futures maturing in first 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) 13147.949 1151.474  11.418 .000 

LAGS(Volume in Lots of Gold 

futures maturing in first 

nearest month,1) 

.662 .026 .663 25.262 .000 

Dependent Variable: Volume in Lots of Gold futures maturing in first nearest month 
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Table A1.11: Unit root test for Volume in lots of Gold futures maturing in second 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 1876.289 365.117  5.139 .000 

LAGS(Volume in Lots of Gold 

futures maturing in second 

nearest month,1) 

.723 .024 .727 30.213 .000 

Dependent Variable: Volume in Lots of Gold futures maturing in second nearest month 

Table A1.12: Unit root test for Volume in lots of Gold futures maturing in third 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 69.739 12.290  5.674 .000 

LAGS(Volume in Lots of Gold 

futures maturing in third 

nearest month,1) 

.670 .026 .670 25.748 .000 

Dependent Variable: Volume in Lots of Gold futures maturing in third nearest month 

Table A1.13: Unit root test for Volume in lots of Silver futures maturing in first 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 18043.817 1666.646  10.826 .000 

LAGS(Volume in Lots of 

Silver futures maturing in first 

nearest month,1) 

.684 .026 .684 26.754 .000 

  

Dependent Variable: Volume in Lots of Silver futures maturing in first nearest month 
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Table A1.14: Unit root test for Volume in lots of Silver futures maturing in second 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 2325.782 468.621  4.963 .000 

LAGS(Volume in Lots of 

Silver futures maturing in 

second nearest month,1) 

.711 .025 .707 28.507 .000 

Dependent Variable: Volume in Lots of Silver futures maturing in second nearest month 

Table A1.15: Unit root test for Volume in lots of Silver futures maturing in third 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 59.201 13.217  4.479 .000 

LAGS(Volume in Lots of 

Silver futures maturing in 

third nearest month,1) 

.730 .024 .729 30.381 .000 

Dependent Variable: Volume in Lots of Silver futures maturing in third nearest month 

Table A1.16: Unit root test for Volume in lots of Copper futures maturing in first 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 48486.124 3389.619  14.304 .000 

LAGS(Volume in Lots of 

Copper futures maturing in 

first nearest month,1) 

.565 .029 .565 19.535 .000 

Dependent Variable: Volume in Lots of Copper futures maturing in first nearest month 
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Table A1.17: Unit root test for Volume in lots of Copper futures maturing in 

second nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 7104.778 591.576  12.010 .000 

LAGS(Volume in Lots of Copper 

futures maturing in second nearest 

month,1) 

.311 .034 .306 9.157 .000 

Dependent Variable: Volume in Lots of Copper futures maturing in second nearest month 

Table A1.18: Unit root test for Volume in lots of Copper futures maturing in third 

nearest month 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 281.244 37.280  7.544 .000 

LAGS(Volume in Lots of Copper 

futures maturing in third nearest 

month,1) 

.165 .042 .156 3.957 .000 

Dependent Variable: Volume in Lots of Copper futures maturing in third nearest month 
 

Table A1.19: Unit root test for Futures prices of Crude Oil 
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 13.766 13.309  1.034 .301 

LAGS(Closing Price 

of one month futures 

of Crude Oil,1) 

1.000 .003 .995 298.847 .000 

Dependent Variable: Closing Price of one month futures of Crude Oil 
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Table A1.20: Unit root test for Futures prices of Gold 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 15.482 32.885  .471 .638 

LAGS(Close price of 

Gold futures maturing 

in first nearest month 

1) 

1.000 .002 .999 643.399 .000 

Dependent Variable: Close price of Gold futures maturing in first nearest month 

 

Table A1.21: Unit root test for Futures prices of Silver 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 124.672 96.706  1.289 .198 

LAGS(Close price of 

Silver futures maturing 

in first nearest 

month,1) 

1.000 .002 .998 428.004 .000 

Dependent Variable: Close price of Silver futures maturing in first nearest month 

 

Table A1.22: Unit root test for Futures prices of Copper 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) .900 .869  1.035 .301 

LAGS(Close price of Copper futures 

maturing in first nearest month,1) 
1.000 .002 .998 405.329 .000 

Dependent Variable: Close price of Copper futures maturing in first nearest month 
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A 1.2 ENGLE-GRANGER COINTEGRATION TEST 

In Engle-Granger cointegration (EG) test, a regression equation has to be 

estimated by regressing the dependent variable on independent variable and 

their residuals should be obtained. These residuals should be tested for 

stationarity using Dickey-Fuller test. If the residuals are found to stationary, there 

exists cointegration between the variables taken for study. Otherwise, there 

does not exist any cointegration between the two variables. 

 

The following notations are used in the tables below: 

 

Res_2    - Residuals obtained from regression of futures prices of Crude Oil on   

futures prices of Gold 

Res_4   - Residuals obtained from regression of futures prices of Crude Oil on   

futures prices of Silver 

Res_6 - Residuals obtained from regression of futures prices of Crude Oil on 

futures prices of Copper 

Res_8 - Residuals obtained from regression of futures prices of Gold on 

futures prices of Silver 

Res_10 - Residuals obtained from regression of futures prices of Gold on 

futures prices of Copper 

Res_12 - Residuals obtained from regression of futures prices of Silver on 

futures prices of Copper 

 

Table A1.23: Regression for futures price of Crude Oil on futures price of Gold 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) 1081.126 61.478  17.586 .000 

Closing price of Gold futures maturing 
in first nearest month 

.138 .003 .857 47.375 .000 

Dependent Variable: Closing Price of one month futures of Crude Oil 
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Table A1.24: EG test for cointegration from futures price of Crude Oil to futures 
price of Gold 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) -2.164 3.104  -.697 .486 

LAGS(RES_2,1) -.028 .007 -.142 -4.105 .000 

Dependent Variable: DIFF(RES_2,1) 

 
Table A1.25: Regression for futures price of Crude Oil on futures price of Silver 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 1977.975 44.467  44.482 .000 

Closing price of Silver futures 
maturing in first nearest month 

.050 .001 .851 46.301 .000 

Dependent Variable: Closing Price of one month futures of Crude Oil 

 
Table A1.26: EG test for cointegration from futures price of Crude Oil to futures 

price of Silver 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) -1.457 3.100  -.470 .639 

LAGS(RES_4,1) -.025 .007 -.132 -3.802 .000 

Dependent Variable: DIFF(RES_4,1) 
 

Table A1.27: Regression for futures price of Crude Oil on futures price of 
Copper 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 713.427 62.403  11.433 .000 

Closing price of Copper futures 
maturing in first nearest month 

9.268 .177 .878 52.454 .000 

Dependent Variable: Closing Price of one month futures of Crude Oil 
 

Table A1.28: EG test for cointegration from futures price of Crude Oil to futures 
price of Copper 

 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) -.690 2.677  -.258 .797 

LAGS(RES_6,1) -.020 .006 -.110 -3.167 .002 

Dependent Variable: DIFF(RES_6,1) 
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Table A1.29: Regression for futures price of Gold on futures price of Silver 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 7673.165 217.333  35.306 .000 

Closing price of Silver futures 
maturing in first nearest month 

.331 .005 .911 63.130 .000 

Dependent Variable: Closing price of Gold futures maturing in first nearest month 
 

Table A1.30: EG test for cointegration from futures price of Gold to futures price 
of Silver 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 6.615 9.721  .680 .496 

LAGS(RES_8,1) -.005 .004 -.045 -1.278 .202 

Dependent Variable: DIFF(RES_8,1) 

 
 

Table A1.31: Regression for futures price of Gold on futures price of Copper 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 2458.016 490.366  5.013 .000 

Closing price of Copper 
futures maturing in first 
nearest month 

52.396 1.388 .798 37.737 .000 

Dependent Variable: Closing price of Gold futures maturing in first nearest month 

 
Table A1.32: EG test for cointegration from futures price of Gold to futures price 

of Copper 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 13.281 13.306  .998 .319 

LAGS(RES_10,1) -.005 .004 -.045 -1.294 .196 

Dependent Variable: DIFF(RES_10,1) 
 

Table A1.33: Regression for futures price of Silver on futures price of Copper 
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) -15321.923 1112.605  -13.771 .000 
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Closing price of Copper futures 
maturing in first nearest month 

157.164 3.150 .868 49.889 .000 

Dependent Variable: Closing price of Silver futures maturing in first nearest month 

 
Table A1.34: EG test for cointegration from futures price of Silver to futures price 

of Copper 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 20.310 41.745  .487 .627 

LAGS(RES_12,1) -.013 .005 -.081 -2.328 .020 

Dependent Variable: DIFF(RES_12,1) 
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