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ABSTRACT

This paper examines whether commodity futures areffective mechanism of price discovery and risisfer
in agricultural commaodities. Using the co-integratianalysis of Johansen and the methodology pedduy Ribba, the
study found significant evidence of market effiggnn commodity futures market. Futures market g@eng its twin
functions of price stabilization and price discovefficiently as evident from the flow of informati from future market

to spot market.
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INTRODUCTION

Price volatility is perhaps the most pressing igswéng producers of primary agricultural commaeBtiespecially
in less developed countries (LDCs). High price tibiftya coupled with low prices of agricultural conudities make it
difficult for them to plan agricultural operatiomsficiently and optimize the use of their limitedspurces. It has been
observed that price volatility is generally muclgher among primary agricultural commodities comgatie other non

agricultural commaodities due to highly inelasti¢ura of demand and supply characterizing these cwdfitias.

Alarmed by the adverse consequences of commoditg polatility, various measures were taken in past at
the national and international levels to stabiipenmodity prices. In the international level mostreese measures shared
the common feature of being based on intervenuffer stock schemes such as International Commaitireements
were based on this philosophy. In the national llegevernments of many underdeveloped countriek telaborate
interventionist policies to stabilize prices of imgitural commodities. The common feature of thieserventionist policies
was the creation of a planned and regulated sysfgmices coupled with price controls and subsidMarkets were not
allowed to operate freely to perform its role ofcprdiscovery. The main concern being that speivelactivity in the
futures markets could reinforce price instabilibdavolatility in essential commodities and leadudher problem of food

security.

Government intervention to artificially stabilizeiges, thus, prevented the development of a mdr&séd price
management system. However, the setting up of theldAMrade Organization (WTO) in 1995, easing ofmfitative
restrictions on international trade, increased miarkccess in commodities including agricultural omodities and
widespread reduction of tariffs and similar measuire the international level forced many nationavgnments to
develop market based risk management tools. Thukanrecent past countries have begun to libera@amodity

markets and in a reversal of earlier trends, dgretmt of commodity futures markets. As World Bamkes: “market
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based management instruments, despite severahtioms, offer a promising alternative to traditibrsabilization

schemes ....... " price risk management instrumentsvaligovernments to disengage from costly and disgpgolicies.

India has a long history of futures trading in agtiural commaodities dating back to 1800s. The tgpment of
the commodity derivative markets in India has bednject to various policy reversals due to concezgarding its effects
on prices and supplies of essential commoditieaugh commodity derivatives were introduced in Indiathe post
independence period, it was banned in the late 4980wever, it was revived in the 1980s. in lingwthe economic
reforms in the 1990s, Government of India suggettatithe Minimum Support Price (MPS) as a pricdgimg instrument
could be replaced with derivative markets. Natiolealel multi commodity exchanges were permittedsés up on
conditions of being backed by internationally pitrg best practices of trading, clearing and setiént. At present22
exchanges are recognized for futures trading innsodities. There are four national level multi conttitg exchanges.

These exchanges are;
» National Multi Commaodity Exchange of India (NMCE)
» National Board of Trade (NBOT)
*  Multi commodity Exchange of India (MCX)
* National Commodity and Derivatives Exchange of éangNlCDEX)
At present, 103 commodities have been approvettdding out of which 92 commodities are activebded.
ADVANTAGES OF COMMODITY FUTURES

Futures markets are generally considered to perfovan major roles in commodity markets; namely, skri
transfer role and a price discovery role. The tiskisfer role results from the fact that a futumegrket is a place where
risks are reallocated between hedgers (produceid)speculators. Hedging is the practice of offegttihe price risk
inherent in any cash market position by taking gqua¢ but opposite position in the futures marketdging involves
buying and selling oaf a standardized futures emntagainst the corresponding sale or purchasesctigply of the
equivalent physical commodity. By taking a positinrthe futures markets that is opposite to théd hethe spot market,
the producers can potentially offset losses inldtter with gains in the future. Futures marketstioffer a mechanism for
dealing with price risk. Future prices also tramsfbrmation to all economic agents, especiallytinformed producers,
who, in turn, may base their supply decisions anfthiures price. It can also be argued that phiysiaders use futures
prices as a reference to price their commodities tduthe greater transparency of futures prices. ififormative role of

futures markets could also have a stabilizing ¢ff@cspot prices and, thus, can potentially reguise volatility.

However, the price discovery function of futuresrkeds depends on whether new information is actuall
reflected first in changes in futures prices ospot prices. ldentifying the direction of infornatiflows between spot and

futures prices then appears to be an empiricatissu
STATEMENT OF THE PROBLEM

As stated above, the most important role of comigofilitures market is to provide price stability dbgh

hedging. The benefits of hedging flow from the tielaship between the prices of commodities and ehafsfutures
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contracts. So long as these two sets of price nayether, losses in the physical market are offadistantially, by the
gains in the futures market. Hedging thus perfotiesfunction of reducing significantly the lossesamating from the

price risk in commodities.

Derivatives contracts can perform their role asdgbedging instruments only when they are efficieptliced.
An efficient market is one in which prices alwaydlyf reflect available information. For efficienof the futures market, it

is essential that the current futures prices cardliavailable information to predict future spoice.

The present study addresses the following issuescHanges in future prices lead changes in spoes?iOr do
price changes in spot markets lead price changidures markets? Or are there bidirectional infation flows between

spot and future markets?
OBJECTIVES
Following are the objectives of the present study:
» To assess the extent of integration between sgbfwanre prices of agricultural commodities
» To examine the nature of information flows betwepat and futures markets.
REVIEW OF LITERATURE

There are a large number of empirical studies ewigithe relation between commaodity futures andt spo
markets. The empirical literature which enquiresethiler commodity futures lead spot prices began @itéihbade and
Silver (1983). In their study using seven differstdrable commodities including corn and wheaty thave discovered
that spot prices in commodity markets discovergdr&imarkets. This was confirmed by Brorsen, Ba#lag Richardson
(1984). Crain and Lee (1996) also find that the attfetures market carries out its price discovenie by transferring
volatility to the spot market. Sahadevan (2002hepithat commodity derivatives have a crucial tolplay in managing
price risk especially in agriculture dominated emwies. Benavides and Snowden (2006) state that résteried
commodity price schemes in developing countriesehproved ineffective in raising farmer’s incomesd amence,
suggested price stabilization through futures ntarkeurpreet and Gaurav (2006) observed the depeadd# commodity
futures market on spot market for price discov&mdarnath (2008) discussed the significance ofepdiscovery and risk
management by commodity futures for the developnaéricommodity spot market in India. Ranjit and Aair2010)
applying cointegration analysis and GARCH modelagnicultural commodities confirmed the role of figsi market in

terms of price discovery of agricultural commoditie

Studies relating the effectiveness of future maietan effective hedge against are mixed in terfnheir
conclusions. Gopal and Sudhir (20010 pointed oait Whereas some commodity markets are efficiehgretare not due
to low volume of trading and poor participationtidder Bir (2004) observed that hedging performaotegricultural
commodity futures are efficient and unbiased whbtlgers are not. Of the six commodities selectely, tovo were found to
be efficient and unbiased. The factors responsiiénefficient hedging were found to be low volunp®or participation
and deficient information system of commodity exudes. Ram and Ashis (2007) observed that agri@lltommodity
derivatives efficient protection against price vibiky risk. Brijesh, et.al. (2008) observed thatllan commodity derivative

market provide useful risk management tools forgiegl and for portfolio diversification. The samenctusion was
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arrived at by Brajesh and Ajay (2009). lyer andaP{2010) in their study on the role of futuresrk@t in price discovery
found that in the case of commodities like chiclgeagickel and rubber, the convergence of price amssduring the

expiration week indicating the non usability ofutgs contracts for hedging.
METHODOLOGY AND DATA

The study is based on daily closing spot price datly closing futures price of near month contréom
February 2009 to December 2014. The data have belscted from the official website of NCDEX. Theiqes are

named “Spot” and “Future”. The commodities seledtedhe study are Rubber, Cardamom and Pepper.

A number of methodological issues should be resbivken time series data is used for empirical aslyVWe

outline below the methodology used in the preseatyais.
Testing for Unit Roots

An important issue that has received much atterftimm time series econometricians in recent timasmusing
time series data for analysis is the phenomenomoaktationarity. Regressing one nonstationary seres on another
give rise to the problem of spurious regressioat i, absence of any meaningful relationship betweriables. To guard
against the possibility of spurious regression, amiper of testing procedures are available to déterm
stationarity/nonstationarity of time series vareghlThe present study utilizes the Dickey Fullet ie augmented form to
check for stationarity. The test is available irethforms depending on no intercept, intercepgragpt and trend in the

data. The test in its most general form is:
AYt = p+ yYt—1+ Y0 AiAYt — i+ et (1)
The test statistic known asstatistic is based on the valueyaibtained from the sample.

Johansen Cointegration Test

The introduction of cointegration analysis by Engled Granger (1987) provided a new technique fstirig
market efficiency. The theory of cointegration tady the efficiency of futures market is statedf@pws: let St be the
spot price at time t and Ft-i be futures price taliei periods before the contract matures at timahere | is the number of
periods of interest. If the futures price can pdeva predictive signal for the spot price | periatiead, then some linear
combination of St and Ft-i is expected to be stetig. If St and Ft-i are not cointegrated, theyl wiift apart without
bound, so that the futures price provides littiimation about the movement of the spot pricec&ioointegration is a
necessary condition for market efficiency, ineffiaty can be concluded if the futures price andsihat price are not
cointegrated. However, cointegration by itself aatnindicate where the new information is procesaed which market
adjusts to the other. The price discovery functibthe futures market depends on whether new irdtcion in the market
is reflected first in the changes in futures prioeghanges in spot prices. For the futures pradeetan unbiased predictor

of subsequent spot price the futures price shaad the spot price and not vice versa.

The cointegration analysis originally introduced Bygel and Granger in context of single equatigrassion
models was subsequently extended to multi equatgression models by Johansen (1991). Johanserdu@cis the
most widely used procedure for determining theterise of cointegration among a set of nonstatiohdty variables is

the Johansen procedure. In the Johansen frametherkirst step is the estimation of & prder Vector Autoregression
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(VAR) in k variables, namely:
Yt= 1Yt — 1+ M2Yt — 2+ + MIpYt —p + &t 2

Where Yt is a (kx1) vector of non-stationary | {Briablesi is an (hxn) matrix of parameters astds an (nx1)

vector of innovations.

If there is co-integration between variables in ¥guation (2) can be re-parameterized into VectoorE

Correction model (VECM) of the following form:
AYt = TIYt — 1+ T1AYt — 1+ T2AYt — 24 +Tp — 1AYt — (p — 1) + ¢t (3)
Wherell =TI11 + 112+ -+ Tlp—landlii= —(Ili+1 + i +2 +-- +1p); i=12..p—1

Johansen co-integration test is based on two tetst&c namely trace statistic alldnmax statistic based on the

Eigen values of thEl matrix from equation (3) namely;
Atrace(r) =-T Z;{:r+1 L(1- 21) (4)
Amax (ror+1) = -T ln(l - 2r+1) (5)

As stated earlier, co-integration by itself canpatdict the direction of causality between spot andre prices.
Granger causality test is the most preferred tggpirocedure to ascertain the direction of causakltgywever Granger
causality test is applicable only if the variabbe® stationary. So we adopt the strategy of Ril#f03) to test for
cointegration and impose restrictions on the spfesdjustment parameters to infer whether futuieepcauses current

price or vice versa. These restrictions are impasethe adjustment coefficients on ffie= (a’) matrix in equation (3).

THE EMPIRICAL RESULTS

The first step in any empirical investigation usitige series data is a test for the order of irstgn of the
individual series. The Augmented Dickey Fuller TESDF) is used to test the order of integratiorthed variables. The

test results are presented in tablel.

Table 1: Unit Root Tests

Commodity | Prices Level First Difference

Rubber Future -0.92540 (0.9514) -32.52730 (0.0000)7*
Spot -0.888671 (0.9555) -20.96261 (0.0000)**

Cardamom Future -1.137037 (0.9212) -38.15794 (0.0000)**
Spot -1.278880 (0.8925) -17.99375 (0.0000)**

Pepper Future 0.751255 (0.9932) -43.86019 (0.0001)(*
Spot -0.679323 (0.9736) -0.679323 (0.0000)**

**Indicates significance at 1% level
Figures in parentheses are P values
The results indicate that the null of unit rootrégected at 5% significance level for all the psida first
differences while it is accepted in levels. Thisiftions that the prices are difference stationany are integrated of order
one, | (1). Since spot and future prices of all¢tbexmodities are integrated of the same order wepcaceed with testing

for cointegration between spot and future pricesafothe commodities.
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Cointegration analysis is used to identify whetihere is a long run relationship between variablég results of

Johansen system cointegration analysis betweeragpduture prices for all the commodities are ifsliad in Table 2.

Table 2: The Johansen Cointegration Test

Commodity | Hypothesis | Eigenvalue Atrace Amax
Rubber r =0 0.044051 55.38754 (0.000)** 48.96992 (0.000)**
r<i 0.005887 6.417619 (0.1608) 6.417619 (0.1608)
Cardamom r =0 0.028238 54.93743 (0.000)** 51.15831 (0.000)**
r<i 0.002114 3.779120 (0.0519) 3.77912 (0.0519)
Pepper r =0 0.049671 108.5156 (0.000)** 108.5156 (0.0001)**
r<i 0.000000 0.039580 (0.8423) 0.039580 (0.8423)

**|ndicates significance at 1% level
Figures in parentheses are P values
The test results clearly indicate the existencers cointegration relationship between spot andréuprices of
all the commodities.

As stated earlier, cointegration by itself canmati¢ate where the new information is processedverdh market
adjusts to the other. The price discovery functbthe futures market depends on whether new irdition in the market
is reflected first in the changes in futures prioeschanges in spot prices. To examine whethem#we information is
processed first in the futures market or in thet sparket or both, we adopt the methodology adoptedRibba (2003).
This involves imposing restrictions on the speeddjiistment coefficients ia's of theIl matrix of equation (3). If the
adjustment coefficient in the equation of futurestigtistically insignificant and that of spot igsificant, we conclude that
new information in the market is reflected firstthe changes in futures prices than changes inpe#s. In this case

futures market performs the price discovery funcedficiently. The test results are furnished irblEs3.

Table 3: Direction of Causality

Commodity Direction of causality X2

Rubber Spot does not cause Future 0.205271 (.0650499)
Future does not cause Spat 38.33359 (0.0000)**

Cardamom Spot does not cause Futurge 0.505223 (0.472887)
Future does not cause Spagt 33.688881(0.0000)**

Pepper Spot does not cause Futurge 0.079805 (0.777562)
Future does not cause Spat 114.9447 (0.0000)**

**|ndicates significance at 1% level
Figures in parentheses are P values
It is clear from table 3 that while the hypothesiat future does not cause spot has been rejabedhypothesis
that spot does not cause future has been accemteall the commodities. The test result clearlyidates that futures

market performs its price discovery role very aéfitly for the selected commodities.
CONCLUSIONS

The study examined the effectiveness of futuresketan terms of its functions, namely risk transfete and
price discovery role. Three agricultural commoditege selected for the empirical analysis. The codities selected are
Rubber, Pepper and Cardamom. Daily data of spofignde prices from February 2009 to December 2@dlected from
NCDEX website have been used in the analysis. kdoit test confirmed the existence if one unit rimokevel in all the

prices. Thus both prices of all the commaodities difference stationary. Johansen cointegrationyaiglconfirmed that
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spot and future prices for all the commodities epategrated and thus exhibits long run relatiopshio obtain further

information about the direction of information floy2 test has been performed on the adjustment cmaffsc of both

equations in (3). The test clearly indicates thaté is information flow from future market to spoarket and not vice

versa. Thus we can safely conclude that in the chee selected commodities futures market istioning efficiently in

India. So measures are required to strengthenefuttfe working of commodity futures market in Indima market based

risk management system.
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