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ABSTRACT

This study examines the price discovery and volatility spillovers between futures and spot prices
of ten metal commodities viz., Aluminium, Copper, Iron Ore, Lead, Nickel, Sponge Iron, Steel Flaft,
Thermal Coal, Tin and Zinc, traded on Multi Co;nmodf{y Exchange (MCX) Ltd., Mumbai. The study uses

the daily data from 15" January 2004 to 31 March 2015. The empirical results confirm the price
discovery between futures and spot prices, indicating strong information transmission from futures
markets to spot markets in the case of majority of metal commodities. The feedback spillover effect exists
between spot and futures market prices in majority of the underlying commodities that belongs to Metals.
Besides, the study results Suggest that the volatility spillover effects are found to be quite strong between
Spot and futures markets in the case of majority Metal commodities. The present study concludes that
India’s agriculture commodity derivatives market is evolving in the right direction as futures market has
started playing crucial role in the information transmission process.
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Introduction

The concept of trading in commodities is not new to India, as trading in commodities was very
much in existence even during ancient times. It is well documented as one the most efficient forms of
markets until the early 1970s. However, due to the numerous restrictions on trading, growth of
commodity markets remained underdeveloped. Recently several of these crippling restrictions have been
done away with, and this has led to novel developments and vibrant growth of the Indian commodity
markets. Commodities play a noteworthy role in the economic development of our country. After
liberalization of the Indian economy in the year 1991, a series of measures were taken to open-up the
commodity derivatives market. A very noteworthy step being the setting up of multi commodity
exchanges at the national level, as per the proposal made by the then market regulator, the Forwards
Market Commission (FMC).

The issue of price discovery and the volatility spillover is of great interest to traders, financial
economists and analysts. Although futures and spot markets react to same information, the major question
is which market reacts first and from which market volatility spills over to other markets. The process of
price discovery facilitates the inter-temporal inventory allocation function by which market participants are
able to compare the current and futures prices and decide the optimal allocation of their stocks between
immediate sale and storage for futures sale. Unlike the physical market a futures market facilitates
offsetting the traders without exchanging physical goods until the expiry of a contract. As a result, futures
market atiracts hedgers for risk management and encourages considerable external competition from
those who possess market information and price judgment to trade as traders in these commodities.

While hedgers have long-erm perspective of the market, the traders or arbitragers prefer an immediate
view of the market,
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oreover, understanding information flow across markels is imporant for hedge funds
E';:’;}:al:“a:'h?ii'ﬁ ?"d ‘hedgers for hedging and devising cross-markel investment strategies
bl ¥ - vesligation of price I:_hﬁ.l:mre-ry and volatility spillover will throw light on the possibility of
o o SPol or fulure prices as an efficient price discovery vehicle, and this will be immensely useful for
- & TLT ers to hedge their market risk Besides, it provides useful insights to the arbitrageurs, who are
ormulating their trading strategies based on market imperfections, Further, the subject is immensely
hheipﬂJI for the investors and portfolio managers to develop effective trading and hedging strategies in
the Indian commodity futures market. Keeping in view the above, the present study examines the price
discovery in Indian metal commodity futures and spot market and 1o investigate whether the volatility
5F‘H5: over "UITIIIUW{ES 1o spol market or vice versa, The remainder of the paper is organisad as follows
Section 2 provides the review of literature. Section 3 describes the methodology and data used for
empincal analysis. Section 4 offers empirical resulls and discugsion of the study. Conclusions are
presented in saction 5.

Review of Literature

Thomas and Karande (2001) analyzed price discovery in India's castor seed market in
Ahmedabad and Mumbai, by using daily closing data on futures and spot prices, which span from May
1885 to December 1999, They found that aut of four, three seascnal contracts in Mumbai futures prices
lead the Ahmedabad futures prices, while the March contract in Ahmedabad futures prices lead the
former one. Hamaoetal (1980) found volatility spillover exists from the United States and United Kingdom
stock markets to the Japanese stock markets. Susmel and Engle(1994) examined the spillover effect for
London and MewYork stock exchanges and suggested that there is no evidence of spillovereffect
Theodossiouand Lee (1893) ohserved statistically significant mean and volatility spillovers betwean some
of the markets in the United States, United Kingdom, Canada, Germany and Japan. Keutmos and Boalh
{1995) found linkages between the developed markets and concluded that the volatility transmission
process was asymmetric. Booth et al.{1997) examined the price and volatility spillavers in Scandinavian
stock markets, viz. Danish, Norwegian, Swedish, and Finnish stock markets by employing the EGARCH
model. They found that volatility transmission was asymmetric. significant price and volatility spillovers
exist among some of the markets. Moosa (2002) examined the price discovery function and risk transfar
in crude oil market by using Garbade and Silber (1933) model. The study uses the daily data of spot and
ane-month future prices of WTI crude oil covering from 2 January 1985 to July 1986. He found that price
discovery funclion was performed in futures market. Kumar and Sunil (2004) Investigated the price
discovery in six Indian commodity exchanges for five commadities. They found that inability of futures
market to fully incorporate information and confirmed inefficiency of futures market.

Zhong et al.(2004) investigated whether Mexican stock index futures markets effectively served
the price discovery function, and that the introduction of futures trading led to volatility in the underlying
epot market By using VECM and EGARCH models, the empirical evidence showed that the fulures price
index scte as a useful price discovery vehicle and fulures trading had also been a source of instability for
the spot market. Zapata et al (2005) examined the relationship between eleven futures contract prices
traded in New York and the World cash prices for exported sugar. They found that the futures market for
sugar leads the cash market in price discovery mechanizm. Fu and Qing (2006} examined the price
discovery process and weolatility spilovers in Chinese spod-fulures markets through Johansen
cointegration, YECM and EGARCH model. The empirical results Indicate significant bidirectional
information flows between spot and futures markets in China, with futires being dominant. Besides, the
volatility spiliovers from futures to spot were mere significant than the other way round. Praveen and
Sudhakar (2008) analyzed price discoveryprocess in stock market and the commadity fulures market,
respectively. They have taken Nifty futures traded on National Stock Exchange (NSE) and gold futures
on Mulli Commodity of India (MCX), The result showed that the Nifty futures had no influence on the spot
Nifty. Besides, the analysis of commadity marke! showed that gold futures price influenced the spot gold
price, bul not the other way round. Srinivasan (2008) examined the price discovery mechanizm in the
Mifty spot and futures markel of [ndia. The results reveal that there exisls a long-run relationship between
Hifty spot and Nifty fuluresprices.

Further, the resulls confirm the presence of a bidirectional relationship between the Nifty spot
a&nd Mifty futures markel prices in India. It can, therefore, be concluded that both the spol and fulures
markets play the leading role through price discovery process in India and said to be informationally
efficient and react more quickly fo each other, Iyer and Fillai(2010) had examined whether futures
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markets play a dominant role in the price discovery process. They |

prices play the _\nial. role in the price discovery process. BEstd";s‘?uggix;ﬂugir:::luimiﬂz:;: E?;:EBI':
examined lhl_; price discovery mechanism and volalility spillovers effect for six Indian commodity markets
viz., Gold, Sﬂuer_, Crude oil, Caslor seed, Jeera and Sugar. The study result supported that l'urures rice
acts as an efficient price discovery vehicle except in the case of sugar. In case of sugar, the vmgiilii

spillover exists from spol to futures. Moreover, Pavabutr and Chaihetphon (2010) examhl'led the p#ic:
discovery process of the nascent gold futures contracts in the Multi Commodity Exchange of India (MCX)
though vector error correction model. They found that futures prices of both standard and mini contracts
lead spol price. Recently, Kumarand Shollapur (2015) analyzed the price behavior in terms of returns as
well as volatility between the spol and futures markets for four commodities, viz. soya oil, soya bean
mustard seed and channa. They found existence of long-term equilibrium relationship between Ihe.
futures and spol prices, with the futures leading the spol prices. In the short run, futures returns seem lo
have a stronger impact on the spot returns in most of thecommaodities.

It can seen be from the existing literatures on price discovery and volatility spillover that even
though spot and futures markets react to the same information, the major question is which market
reacts first. Considerable volume of research has been conducted on the subject, but still there exist
conflicting evidences in the literature regarding the price discovery mechanism and volatility spillover
efiects. Besides, only a few notable studies have made an attempt on Indian commodity market with
reference 1o individual metal commodity futures. This paper seeks to conltribute to the literature on price
discovery and volatility spillovers by focusing on the selected ten metal commodities viz., Aluminium,
Copper, Iron Ore, Lead, Nickel, Sponge lIron, Steel Flat, Thermal Coal, Tin and Zinc, traded on Multi
Commaodity Exchange (MCX) Ltd., Mumbai.

Methodology

Johansen’s (1988) cointegration approach and Vector Error Correction Model (VECM) have been
employed to investigate the price discovery process in spot and futures market of metal commodities in
India. Before doing cointegration analysis, it is necessary to test the stationary of the series. The
Augmented Dickey-Fuller (1979) and Phillips-Perron (1988) tests were employed to infer the stationary of
the series. If the series are non-stationary in levels and slationary in differences, then there is a chance of
cointegration relationship between them which reveals the long-run relationship between the series.
Johansen’s cointegration test has been employed 1o investigate the long-run relationship between two
variables. Besides, the causal relationship between spot and futures prices investigated by estimating the
following Vector Error Correction Model (VECM,). As volatility responds lo good and bad news, EGARCH
specification popularized by Nelson (1991) is applied. Besides the EGARCH representation was employed
to capture the leverage effect found in the retumns series, and to avoid imposing non-negativity
restrictions on the values of the GARCH parameters to be estimated. In this study, the Bivariate
EGARCH (1,1) model is used to test for volatility spillovers between two markets,

. from spot to futures market and
. from futures 1o spot market.

The sample used in the study consists of ten metal commodities viz., Aluminium, _Gupper. Iron
Ore. Lead, Nickel, Sponge lIron, Steel Flat, Thermal Coal, Tin and Zinc, traded on ML:IIu Commodity
Exchange (MCX) Lid., Mumbai. The period of study is from 15" January 2004 to 31" March 2015.
However the data period varies across commodities owing to their late introduction on trading exchanges
and the fact that some metal commodities were banned from trading for a ‘mﬁzh period to curb
speculative impacts which according to policy makers could have triggered high inflation. The data
comprises daily closing spot and fulures prices of the selected ten melal commodities viz., Aluminium,
Copper, Iron Ore, Lead, Nickel, Sponge Iron, Steel Flat, Thermal Coal, Tin and Zinc. All the required data
information for the study has been retrieved from the website of Multi Ct_':mmndrty Exchange (MCX) Lid.,
Mumbai. The list of sample commodities as well as their data period is given in the following Table 1.

Table 1: List of Sample Metal Commodities Selected for the Study

[ S.No. Metal Commod Study Period
i T i e = 1" February 2007 lo 31" March 2015
2 Copper 7%rd December 2006 to 31 March 2015
3 iron Ore 26" January 201.1@1.;“,___,&2_?&_—
4 Lead 1" F 2007 to 31" March 2015
5 Nicke! 8" February 2007 to 31 March 2015
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6 | Sponge Iron 16" January 2007 to 15" June 2009

7. Steel Flat 16" February 2007 to 15" June 2009
L Thermal Coal 9" January 2009 to 6" December 2012
5 Tin 1% January 2007 to 29" June 2012

10. | Zinc R 17 January 2007 to 31" March 2015

Empirical Findings

As a preliminary step, Table 2 presents the results of descriptive statistics of spot and futures
market retums of each individual commodity that belongs to metal sector of commodities market. The
table result depicts that the futures markets provides relatively high returns than the spot markets in the
case of majority of the underlying metal commodities. The values of standard deviation indicate that the
volatility nature of all underlying metal commodities was found to be higher. Further, the table results
reveal that the skewness slatistics of futures and spot market returns of all metal commodities are
significantly different from zero i.e. they are skewed either to the right or to the left. Also, the excess
kurtosis values of all futures and spot return series of selected metal commodities are fat-tailed or
leptokurtic compared to the normal distribution. In addition, the Jarque-Bera test statistics indicate that
the null hypothesis of normality of return series of all selected metal commeodities had been rejected at
one per cent significance level. Hence, it can be concluded that the futures and spot market return series
of all selected metal commodities were significantly departed from normality.

Table 2: Descriptive Statistics for Metal Commodity Spot and Future Markets

Aluminium Copper Iron ORE Lead
Statistics Spot Futures Spot Futures Spot Futures Spot Futures
Returns Returns Returns Returns Returns Returns Returns Returns
| Mean -5.20E-05 -4.00E-05 0.000129 0.000107 -2.84E-05 -0.000408 0.000165 0.000159
Median 0.000000 0.000000 0.000000 0.000124 0.000000 0.000000 0.000000 0.000000
Maximum 0.122538 0.080417 0.100096 0.088850 0.127389 0.078435 0.240596 0.106160
Minimum -0.318960 -0.332048 -0.135687 -0.108812 -0.107258 -0.075707 -0.114564 -0.128827
Std. Dev. 0.014229 0.016308 0.018247 0.015659 0.015091 0.014469 0.022294 0.018945
Skewness -4 820240 -3.2B8362 -0.251588 -0.300830 1.338407 -0.407355 0.347140 -0.377652
Kuriosis 116.9211 TB.01704 7.886687 B.961283 21.41105 10.58368 11.77955 9412074
Jargue-Bera 1260803" 546996.9" 2388.562° 3309.880" 7846635 1335.624" 7358.750" 3954, 881"
| Statistics (0.0000) {0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
NICKEL SPONGE IRON STEEL FLAT THERMAL COAL
Statistics Spot Futures Spot Futures Spot Futures Spot Futures
Returns Returns Returns Returns Returns Returns Returns Returns
Mean -0.000283 -0.000324 2.63E-05 7.18E-05 0.000123 0.000130 0.000448 0.000480
Median 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Maximum 0.281468 0.172761 0.172930 0.185633 0.039701 0.050867 0.198092 0.181886
Minimum -0.158959 -0.146850 -0.103684 -0.158437 -0.045715 -0.078203 -0.212587 -0.172371
Std. Dev 0.021450 0.019150 0.016836 0.017874 0.008108 0.010122 0.047294 0.041804
Skewness 0.444465 -0.061068 1.101847 -1.060048 0.257799 -1.600387 0.002041 0.175142
Kuriosis 2157245 11.58356 26.30547 48.11952 8.517581 18.22217 7.414678 6.946093
Jarque-Bera 3E3IBT 6T 7756.126* 14065.36* 52366.83° 1072.183* 6069.151° 681.3168 548.6481"
| Statistics (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
TIN ZINC
Statistics Spot Futures Spot Futures
Returns Returns Returns Returns
Mean 0.000475 0.000472 -0.000162 -0.000187
Median 0.000000 0.000000 0.000000 0.000000
Maximurm 0.285798 0.116782 0.126644 0.157603
Minimurm -0.131652 -0.136142 -0.156336 -0.120429
Sid. Dev. 0.022238 0.015182 0.018257 0.017702
Skewness 0 054868 0.100871 -0.301630 0.128353
Kurlosis 24 02675 13.32082 8.797312 B.675944
Jarque-Bera 28280.10" 6757 679" 3564 282° 3268.804"°
Statislics (0.0000) (0.0000) (0.0000) (0.0000)

The unit root property of the data series is crucial for the cointegration and causality analyses.
The standard Augmented Dickey—Fuller (ADF) and Phillips—Perron(PP) tests are employed to examine
stationary property of the selecled data series. Table 3 depicts the results of Augmented Dickey-Fuller and
Phillips-Perron tests for the spot and fulures markets price series of the each underlying metal
commeodities. Both the unit root test results shows that the price series of the respeclive underlying
commodities are stationary at their first difference, indicating that the spot and futures price series of each
respective commodities are integrated at order one, i.e., I(1).
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Table 3: Results of Unit Root Test

o - Augmented Dickey-Fuller Test 3 i
Name of the Commodity Market | __Statistics h""g:ai‘i:::g: e
1o Level | First Difference Level First Difference

Aluminium 260t 190 32 =1.04 43,377
¥ Fulures -1.23 -42,63* -1.19 .46.70"
Spol 1,73 -51.92° 177 51.87°

Copper Futures -1,62 | -A4717* 1,71 4785 |
iron ORE Spot -1,68 -31.84* 0,21 -31.54*
Futures -1.48 -31,72* 0.25 -31,56"
(ee Spol -2.06 -32.10* 0.42 -32.09*
Futures -2.10 -22.14* 0.40 -22.14"
Nickis Spot -0.94 -22.32* -0,68 -21,01*
Futures -1.02 -42.45* -0,52 -41.04*
. Spot -2.40 -41.40* 0.60 -42.52*
Sponge iron Futures -2.38 -41.54° 0.50 -42.50°
Spot -21.81 -3.08* -0.30 -21.87"
Steel flat Fulures | -21.96 3.07° -0.29 -21.75"
Spot -0.66 -41.71* -0.68 -40.77"
Thermal coal Fulures -0.64 -41.66" -0.69 -40.76"
= Spot -2.05 -32.21* -0.35 -32.08*
Futures -2.10 -22.26" -0.36 -22.13"
=T Spot -1.52 -53.27* -0.45 -51.50*
Futures -1.40 -53.10* -0.43 -51.27*

Notes:* indicates significance at one per cent level. Optimal lag length is determined by the Schwarz Information
Criterion (SIC) and Newey-West Criterion for the Augmented Dickey-Fuller Test and Phillips-Perron Test
respectively.

Johansen's Cointegration test is done to examine the presence of long-run relationship
between spot and futures market prices of underlying commodities of metal sector and its results are
presented in Table 4.

Table 4: Results of Johansen's Co-integration Test

Name of the vector Trace 5 % critical Max- 5%
Stocks (A Statistics value for EigenStatistics critical Remarks
{Atrace) Airace test (Amax) value for
Amax test
Aluminium Hg: r=0" 22.40712 25.87211 19.9024 19.38704 | Co-integrated
Hurz1 11.10065 12.51798 15.104086 12.51798
Copper Ho: r=0** 28.104086 25.87211 31.16574 19.38704 Co-integrated
Hirz1 10.0134 12.51798 6.36882 12.51798
Iron ORE Hg: r=0** 26.05457 25.87211 41,24788 19.38704 Co-integrated
Hyrz1 12.25790 12.51798 6.48892 12.51798
Lead Hg r=0" 28.34039 25.87211 40.24765 19.38704 | Co-integrated
Hyrz1 10.34173 12.51798 7.36787 12.51798
Nickle Hg: r= 0" 27.54033 25.87211 31.25673 19.38704 Co-integrated
Hyrz1 10.12105 12.51798 10.4378 12.51798
Sponge iron Hp r=0** 28,56808 25.87211 25,2487 19.38704 | Co-integrated
Hyrz1 6.78715 12.51798 11.247882 12.51798
Steel flat Hy: r=0"* 28.5443 2567211 21,27892 19.38704 | Co-integrated
Hyrz1 11.83214 12.51798 7.27543 12.51798
Thermal coal Hg: r = 0** 28.3406 25.87211 19.4957 19.38704 | Co-integrated
Hyrz1 4.84486 12.51798 4,84486 12.51798
Tin Hg: r=0** 29.3286 25.87211 21.86543 19.38704 | Co-integrated
Hyrz1 9.32997 12.51798 11.1368 12.51798
Zinc | Hg: r=0* 35.9497 25.87211 20.5525 19.38704 | Co-integrated
Hyrz1 10.39727 12.51798 10.39727 12.51798
Notes:™ indicates significance at five per cent level, The significant of the statistics is based on 5 per cent critical
values obtained from Johansen and Juselius (1990). r is the number of cointegrating vectors. Hg
represents the null hypothesis of presence of no cointegrating vector and H; represents the altemative
hypothesis of presence of cointegrating veclor,
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The table result of Johansen's maximum Ei

‘ ; en and istics indi
one cointegrating vector between the futures and spmﬂ Trace stalislics indicates the presence of

individual commodities of metal sector, respectively.

existence of long-run relationship between the s
commodities in India.

market prices at 5% level in case of each selected
The Johansen's cointegration test confirms the
pot and futures prices of each underlying metal

Existence of long-run relationship between two markets has very important implications for the

traders in futures market. Existence of cointegration suggests that although both markets may be in
disequilibrium during the short-run but such deviations are very quickly corrected through arbitrage
process and the hedgers may take long-run positions to hedge market risk to the maximum extent. In
order to check whether short-run disequilibrium exists, Vector Auto regression (VAR) based on VECM has
been applied. Kroner and Sultan (1993) shows that if the spot and futures prices are cointegrated, there
must be an error correction representation that includes both the short term dynamics and long term
information. For the purpose, the causality between spot and futures prices for respective agriculture
commodities was estimated by using the Vector Error Correction Model (VECM) and its result are

depicted in Table5.

Table 5: Results of Vector Error Correction Model

Aluminium Copper Iron ORE Lead
.EAS| ﬁF1 Asl .ﬂF| .551 f:Fl ﬁSt dFl
ECT -0.162764" 0.088188* -0.237238"° 0.041819""* 0.038809 0.214783"° -0.268082° 0.150307*
(0.01839) | (0.02151) | (0.01521) | (0.02263) | (0.03285) | (0.02870) | (0.02609) | (0.02484)
[-8.39216] | [4.56501] | [-15.5970] [1.84815] [121182] | [7.48283] | [10.2735] | [6.09990
as,. =
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561271] | [6.90426] | [836702) | [0.9494] | [201476] | [353973] | [6.90413] | [-1.8381
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2 (0.02246) | (0.02491) | (0.01934) | (0.02877) | (0.05586) | (0.04887) | (0.03104) | (0.02931)
(481498) | [-142242] | [37.2648] | [1.01062] | [1.51322] | [093303] | [14.5702] | [5.97771]
AFyz -0.014262 ?.0;41 52:;3:'
e o (0.05247) | (0. = =
L - tozrien | fosoote | 1 ____
< 78E05 | <01E05 | 567E05 | 947E05 | 130E-05 | -0.000321 | 0. _
5 ©0.00028) | (0.00032) | (0.00022) | (0.00033) | (0.00062) | (0.0005¢) | (0.00042) | (0.00039)
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Pmﬂnuymtmummm:umruem; respachively, o e it

The estimales of Vector Error Comection Mode! show the mixed evidence. The findings of
underlying commodities of metals reveals long-run bidirectional causation between futures and spet
marke! prices for the Aluminium, Copper, Lead, Nickel, Steel Flat and Zinc, long-run unilateral causation
from futures to spot price and reverse in case of Thermal Coal and Iron Ore, Sponge Iron and Tin,
respectively. Besides the VECM table result shows the short-run bidirectional relationship between spot
and fulures markels in the case of five metal sfocks, viz Aluminium, Mickel, Lead Steel Flat and Zinc.
This shows thal both the spot and future markels is efficient with regard to the information and is able to
react immediately with each other. The analysis also confirms that spol leads to futures price and futures
leads to spol market price in the case of lron Ore, Sponge Iron and Tin and Copper and Thermal Coal,
respectively. Regarding the examination of Volatility Spillover effects in the Indian metal commodity
markets, Engle (1882) ARCH-LM tesi statistics was conducted in order to test the null hypothesiz of no
ARCH effects and its results are reporied in the Table-5. The test statistics are highly significant at one
percent levels, confirming the existence of significant ARCH effects on the fulures and spot return data
senes of all selected underlying commodities of metal sector. The spot and futures retum series of all
selected undedying commaodities of metal appear 1o be best described by an unconditional leptokuriic
distribution and possesses significant ARCH effects which is confirmed by ARCHLM test statisfics, (e
volatility clustering. This suggests that the Bivariate EGARCH model is capable with generalised error
distribution (GED) is deemed it for modeling the spot and futures retum volatility of these commaodities,
a5 il sufficeently captures the wolatility clustering and heteroscedastic effects. Table 7 shows the
estimates of Bivariale EGARCH model to determine the volalilty spillover mechanism takes place
between spol and futures commodity markels of respective commodities that belongs to metal sector,

Table 6: ARCH LM Test Results for Spot and Futures Agricultural Commodity Markets

= ARCH LM Statistics
wams of S £ ooy Spot Aeturns | Prob. Value Futures Returns | Prob. Value |
~ Agriculture
Alurminaurm 08636 0,000 679.69 G000 |
' Copper 45 324 0.000 53.975 0.000
_iron ORE 630 67 0.000 46,567 0.000
Lead 664 65 :% ;.%:-ﬂ 0,000
Nickel G963 | 0.0 7§ 0.000 |
| Songe iron 45 524 0.000 83975 | o000
| Steel Fiat 630,67 0.000 46,567 0000
| Thesmal coal 664 65 0 000 118.20 0.000
[ Tin 99 636 0.000 679.99 0.000
Zinc 45 374 0.000 53,075 0.000 |

Wete ARCH-LM is & Lagrange multipher test for ARGH effects in the residuals (Engle, 1982
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.Tl?e empu_'lca‘l ewdenr;e from Table 7 reveals that the GARCH effects for all the commodities
are statistically significant, implying the degree of volatility persistence exists in the case of both
futures and spot market returns of respective commodities that belongs to metals. This result suggests
that once a shock has occurred, volatility tends to persist for long periods in both the spot and futures
markets of respective metal commodity. The leverage effect parameters are statistically significant for
both futures and spot market returns of respective metal commodities, indicating existence of leverage
effect. This indicates that negative shocks have a greater impact on conditional volatility than positive
shocks of equal magnitude in the case of respective commodities of metals. This means that volatility is

thhift a;t;r negative shocks (bad news) rather than after positive shocks (good news) of the same
magnitude. s

Table 7: Results of Bivariate EGARCH Model

Name of the
Stocks Market o) W q Yi T ;?a?:;:;:': Inference
5 Spot -0.01362 -0.3735" 0.9620" 0.1463" -0.0026** 0.9520
Aluminium (-0.9080) | (-7.2996) (50.34) {10.460) (-2.3199) [0.3292]
Futures 0.0301 -2.4621* 0.8653* 0.3990* -0.0171** 0.4401 FesS
(1.5911) (-13.072) (26.836) (14.377) (-1.9650) [0.8141]
Spot -0.058" -0.094* 0.988* 0.1753** -0.048" 0.2176
Copper (-1.978) (-7.452) (39.80) (2.451) (-3.309) [0.4730]
Futures 0.084* -1.974* 0.866* 0.0609 -0.192* 0.1141 F—S
(3.509) (-17.73) (52.08) (1.120) (-11.17) [0.7355]
Spot 0.018* -6.514* 0.207* 0.0556 -0.148* 0.0114
Iron ORE (2.112) (-18.19) (7.374) (1.560) (-7.472) [0.9249]
Futures 0.018* -0.534* 0.951* 0.2237* -0.053* 1.6015 S—F
(2.170) (-8.419) (12.94) (4.257) (-6.233) [0.1692]
Spot -0.127* -9.826" -0.060* 1.405* -0.215" 0.0584
Lead (-7.681) (-36.26) (-4.224) (40.086) (-8.436) [0.7080]
Futures 0.194* 4.854° 0.301° 1.031* -0.421* 0.0291 FesS
{(11.18) (-30.98) (11.95) (22.09) (-24.28) [0.9431]
Spot 0.0451* -1.0294* 0.8687* 0.2083* -0.0092 0.4083
Nickle (2.5105) (-8.188) (15.882) (8.5179) (-0.5239) [0.6228]
Futures -0.0047 -1.1366" 0.8164* -0.0418" -0.1261" 0.0136
(-0.9636) | (-6.2355) | (17.487) (-3.5764) (-9.2455) [0.8593] FesS
Spot 0.0154 -0.5830* 0.9329* 0.1375 -0.0136 0.0288
Sponge Iron (1.0647) (-10.316) | (132.36) (1.222) (-0.4607) [0.3988]
Futures 0.0203 -0.4871* 0.8552* 0.4230" -0.0366" 0.5890 S—F
(0.4254) (-10.121) (19.24) (4.616) (-4.8831) [0.2075]
Spot 0.0237"* -0.5418* 0.8610* 0.2156" -0.0202* 0.7736
Steel Fat (2.3986) (-7.8585) (15.08) (13.458) (-2.8977) [0.1313]
Futures 0.0510™ 1722 0.5642" 0.4398* -0.0396™ 0.0134 FesS
(2.1905) (-8.4187) | (16.913) (10.952) (-1.8708) [0.9924]
Thermal Coal Spot 0.0587"* -0.4007* 0.9695* 0.3743** -0.0541" 0.0124
(2.3277) (-7.1087) {13.51) (1.981) (-5.9461) [0.9349]
Futures 0.0005 -0.1218" 0.9424" 0.0987 -0.04981" 0.0348 F—S
(0.0445) (-4.9842) (12.72) (1.583) (-7.6069) [0.8520]
Spot 0.0408* -0.4202" 09475 0.0192 -0.0252* 1.2330
Tin (2.6526) (-10.787) (14.23) (1.073) (-2.9337) [0.1965]
Futures 0.0364 -0.8459* 0.8921* 0.2469" -0.02315* 0.4351 S—F
(0.2973) (-9.3724) | (17.522) (4.484) (-2.8363) [0.8242]
Spot -0.01362 | -0.3735" 0.9620° 0.1463" -0.0126"* 0.9520
Zinc {-0.8080) | (-7.2996) (15.34) (10.560) (-2.3199) [0.3292] FesS
Futures 0.0201 -2.4621* 0.8753* 0.3790* -0.0371* 0.9198
(1.5911) (-13.072) | (17.8386) (15.377) (-2.9750) [0.8141]
Notes. Figures in ( ) parentheses are z-statistics. * (**) denote the significance at the one and five per cent level, respectively.
Figures in [ ] indicates the probability value of ARCH LM test. ARCH-LM is the Lagrange Multiplier test for ARCH effects (Engle,
1882).

Most importantly, Table 7 result shows the mixed evidence in the case of spillover effect. The
findings of underlying commodities of metals Bivariate EGARCH model depicts that the bidirectional
spillover exists between spot and futures markets in the case of five Metal commodities, viz.
Aluminium, Nickel, Lead, Steel Flat and Zinc. The analysis also confirms the unidirectional spillover
from spot market price to futures market price and futures market price to spot market price in the case
of Iron Ore, Sponge lron and Tin and Copper and Thermal Coal, respectively. To check the
robustness of Bivariate EGARCH estimates for the respective commodities of metal sector, the ARCH-
LM (Engle, 1982) test was employed to test the absence of any further ARCH effects. As can be seen



Conclusion

Since 2002 the it
terms of modern exchangzmr:':,?:g::s futures markel in India has experienced an unexpected boom in
of futures trading. The true potenrr ‘I’f commodities allowed for derivatives trading as well as the value
achieved in further developi 'al and usefulness of commodity derivatives market is yet to be

important role in the emuegt?ﬁg;ed;ommodity market in India, Commodity derivatives markets play an

crucial role provided regulatory

years to come. Commodity Futures Market pi

which 3 A,
curnmol::ﬁgi “;_ig"rzd”mr; to plan thelf activities on production, processing, storage, and marketing of
S : i search study is limited for commodity markets, especially on metal sector and India

Metal commodities.
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