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Executive 
Summary

 The future trading has been held responsible by certain political and interest groups 
of enhancing speculative trading activities and causing volatility in the spot market, 
thereby further spiralling up inflation. This study examines the effect of future of 
trading activity on spot market volatility. The study first determined the Granger causal 
relationship between unexpected future trading volume and spot market volatility. It 
then examined the Granger causal relationship between unexpected open interest and 
spot market volatility. The spot volatility and liquidity was modelled using EGARCH 
and unexpected trading volume. The expected trading volume and open interest was 
calculated by using the 21-day moving average, and the difference between actual and 
expected component was treated as the unexpected trading volume and unexpected 
open interest. Empirical results confirm that for chickpeas (channa), cluster bean (guar 
seed), pepper, refined soy oil, and wheat, the future (unexpected) liquidity leads spot 
market volatility. The causal relationship implies that trading volume, which is a proxy 
for speculators and day traders, is dominant in the future market and leads volatility in 
the spot market. The results are in conformity with earlier empirical findings —Yang, 
Balyeat and Leathan (2005) and Nath and Lingareddy (2008)—that future trading dest-
abilizes the spot market for agricultural commodities.

 Results show that there is no causal relationship between future open interest and spot 
volatility for all commodities except refined soy oil and wheat. The findings imply that 
open interest, which is a proxy of hedging activity, is leading to volatility in spot market 
for refined soy oil and wheat. The results are in conformity to earlier empirical studies 
that there is a weak causal feedback between future unexpected open interest and vola-
tility in spot market (Yang et al., 2005). For chickpeas (channa), the increase in vola-
tility in the spot market increases trading activity in the future market. The findings are 
contrary to earlier empirical evidence (Chatrath, Ramchander, & Song, 1996; Yang et al., 
2005) that increase in spot volatility reduces future trading activity. However, they are 
in conformity to Chen, Cuny and Haugen (1995) that increase in spot volatility increases 
future open interest. The results reveal that the future market has been unable to engage 
sufficient hedging activity. Thereby, a causal relationship exists only for future trading 
volume and spot volatility, and not for future open interest and spot volatility.
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The results have major implications for policymakers, 
investment managers, and for researchers as well. The 
study contributes to literature on price discovery, spillovers, 
and price destabilization for Indian commodity markets.

Trading in agricultural derivatives has been a 
contentious issue for a long time. Researchers, 
regulators, producers, and investors have 

debated over its existence, structure, and operation. 
Wide fluctuations in the prices of agricultural deriva-
tives have a deep economic and social impact on the 
lives of farmers. The agricultural derivative market 
was set up to provide a market mechanism for price 
discovery1 and risk mitigation. However, time and 
again, commodity trading in derivative markets has 
been banned for ruthless speculation and highly vola-
tile asset prices. The efficiency of these markets to act as 
a price barometer for the mandis (trading hub of agri-
cultural produce) functioning in the country has been 
questioned all along.

Prior to 2000, the commodities derivative markets saw 
a series of ban on trading in agricultural commod-
ities. National Agricultural Policy (NAP) (2000) 
supported risk management and price discovery of 
agricultural commodities through future trading. In 
2003, trading on commodity derivative exchanges got 
a fresh start and volumes on future markets revived. 
However, under political pressure and in an attempt to 
control rising inflation, trading was banned on certain 
commodities in 2007–2008. The government formed the 
Sen Committee in 2008 which concluded that there was 
no statistical evidence that future trading caused spot 
market destabilization.2

In financial literature, the effect of future trading 
on spot price destabilization has been continuously 
debated for various markets throughout the world. 
Mallikarjunappa and Afsal (2008) investigated the 
impact of introduction of futures trading (CNX Bank 
Nifty Index) and found that the market volatility had 
increased post introduction of future trading. Some 
researchers argue that commodity trading in future 
market has escalated the volatility of spot market by 
attracting uninformed traders with their high degree 
of leverage (Nath & Lingareddy, 2008). Also, future 
market could cause distortions in the spot market as it 
can attract a significant amount of new hedge trading 
without attracting enough speculation to permit effec-
tive risk transfer (Figlewski, 1981). The pressures created 
in the future markets could spill over to spot markets 
where the dealers and other market makers end up 

bearing the risk transferred through both the spot and 
the future market. According to Yang et al. (2005), unex-
pected futures trading volume uni-directionally causes 
spot price volatility for most of the commodities. In the 
context of the Indian commodities market, research 
findings of Nath and Lingareddy (2008) state that the 
futures market has not helped in reducing cyclical/
seasonal fluctuations in the spot market. Also, future 
trading has led to an increase in volatility in the spot 
market for some of the commodities.

However, other researchers have claimed that futures 
market helps to spread risk from those hedging cash 
positions to professional speculators who are more 
than willing to take the risk to make speculative gains 
(Bessembinder & Seguin, 1992, 1993). Bessembinder 
and Seguin (1992) report evidence that introduction 
of futures trading has caused a decline in equity vola-
tility. Kasman and Kasman (2008) have found that the 
introduction of futures trading has led to stability in the 
Turkish stock markets. According to Figlewski (1981), 
although future trading has led to an increase in spot 
price volatility for Ginnie Mae (GNMA) securities, the 
instable spot market could increase hedging activity 
in the futures market. The study suggests existence of 
reverse causation.

Apart from liquidity,3 another variable of future trading 
is market depth. Market depth has been defined by 
Kyle (1985, p. 1330) as ‘… the ability of the market 
to absorb quantities without having a large effect on 
price’. Low price volatility is associated more with 
high market depth. Researchers argue that introduc-
tion of future trading improves market depth due 
to the existence of market makers (Bessembinder & 
Seguin, 1992). It improves transmission of information 
between future and spot market. Also, higher market 
depth reduces spot price volatility. The study uses open 
interest4 as a proxy for market depth as suggested by 
Bessembinder and Seguin (1993). Prior studies have 
documented that unexpected futures trading volume 
is positively related to equity volatility, and it declines 
with an increase in open interest (Bessembinder & 
Seguin, 1992). According to Bhargava and Malhotra 
(2007), trading volume (proxy for speculators and day 
traders) destabilized the market, whereas the effect of 
open interest (proxy for hedgers) in destabilizing the 
market is inconclusive.

Some research studies hold a contrarian view that 
open interest leads to an increase in spot price vola-
tility. Chen et al. (1995) have modelled the differences 
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between holding stock and future contract on the basis 
of investor preference for idiosyncratic benefits from 
holding stock. The study has shown that an increase in 
volatility increases with the open interest.

Although market depth has a significant relationship 
with price volatility, it has not been examined frequently. 
This research study focuses on the role of future trading 
activity in destabilizing and enhancing depth of spot 
markets. It also examines lead–lag relationship between 
spot volatility and open interest. There has been consid-
erable research on effect of future trading on spot price 
volatility in financial asset market. But limited empirical 
evidence is available on lead–lag relationship between 
future trading and spot market destabilization in agri-
cultural commodity markets. The study also investi-
gates the interesting research question of spot trading 
causing future market destabilization. Any existence of 
future market destabilization shall have serious impli-
cations for the functioning and regulatory mechanism 

of the commodity trading. Therefore, this study focuses 
on causal relationships between trading activity varia-
bles and volatility of spot markets.

DATA SOURCE

The data consists of daily closing spot prices and future 
prices, spot trading volume, future trading volume, 
and future open interest for eight commodities chick-
peas (channa), cluster bean (guar seed), cotton (kapas), 
soya bean, pepper, potato, refined soy oil, and wheat. 
The data has been compiled from National Commodity 
& Derivative Exchange Limited (NCDEX), and the 
data source, and beginning and ending dates have 
been presented in Tables 1 and 2. The daily spot and 
future prices are converted to spot return ln(Pst/Pst – 1) 
and future return ln(Pft/Pft – 1) series for further anal-
ysis. Trading volume is used as a proxy for liquidity 
and the open interest is used as a measure of depth in 
future markets.

Table 1: Data Source

Commodities Spot Market Future Market

Chickpeas (channa) Channa in Delhi NCDEX channa futures

Cluster bean (guar seed) Guar seed 2 MT in Jodhpur NCDEX guar seed 2 MT futures

Cotton (kapas)  Kapas in Surendra Nagar NCDEX kapas futures

Soya bean Soya bean in Indore NCDEX soya bean futures

Pepper Pepper in Kochi NCDEX pepper futures

Potato Potato in Agra NCDEX potato futures

Refined soy oil Refined soy oil in Indore NCDEX refined soy oil futures

Wheat Wheat in Delhi NCDEX wheat futures

Source: Compiled from NCDEX (data).

Table 2: Beginning and Ending Dates for Data Collection

Commodity

Spot Series Future Series

Beginning Dates Ending Dates Beginning Dates Ending Dates 

Chickpeas (channa) 23 September 2004 31 December 2013 12 April 2004 20 December 2013

Cluster bean (guar seed) 5 April 2004 27 March 2012 12 April 2004 20 December 2013

Cotton (kapas) 30 March 2007 11 May 2013 1 March 2007 30 March 2013

Pepper 12 April 2004 31 December 2013 3 May 2004 30 April 2013

Potato 7 July 2006 30 September 2013 2 February 2009 31 August 2013

Refined soy oil 15 December 2003 31 December 2013 15 December 2003 20 December 2013

Soya bean 15 December 2003 31 December 2013 15 December 2003 30 November 2013

Wheat 13 June 2005 1 July 2013 1 September 2005 20 December 2013

Source: Compiled from NCDEX (data).
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RELATIONSHIP BETWEEN FUTURE LIQUIDITY 
AND SPOT VOLATILITY

The analysis has been performed in two parts. While 
the first part deals with the causal relationship between 
future unexpected trading activity and spot volatility, 
the second part deals with causality between unex-
pected open interest and spot volatility.

To model volatility, the future and spot price series are 
tested for stationarity. The order of integration of the 
spot price ln(Pst) and future price ln(Pft) series is exam-
ined using Augmented Dickey–Fuller (ADF) test.5 It 
is observed that for all the eight commodities, namely 
chickpeas (channa); cluster bean (guar seed); cotton 
(kapas); pepper; potato; refined soy oil; soya bean; and 
wheat, both spot and future price series are non-sta-
tionary at the level form, whereas they are stationary 
at first order form, that is, future return series ln(Pft/
Pft – 1) and spot return series ln(Pst/Pst – 1) are found to 
be stationary. The ADF test results are given in Table 3.

The study models volatility as conditional on time 
because of presence of heteroscedastic error terms (Bala 
& Premaratne, 2003; Booth, Martikainen, & Tse, 1997; 
Sehgal, Rajput, & Desting, 2013; Silvapule & Moosa, 
1999; Yang et al., 2005). The error terms of asset returns 
show unequal variances which may be autoregressive 

over a period of time. The autoregressive conditional 
heteroskedasticity (ARCH) model portrays volatility as 
the clustering of large shocks to the dependent variable. 
Bollerslev (1986) further extended the variance model 
to include not just the past squared error terms but also 
the past conditional variances. However, the gener-
alized autoregressive conditional heteroskedasticity 
(GARCH) model suffers from certain shortcomings like 
the inherent assumptions that positive and negative 
error terms have symmetric effect on volatility. Also, 
the GARCH model imposes restriction of positive coef-
ficients. It has been empirically documented that vola-
tility transmission are asymmetric and spillovers are 
more pronounced for bad news than good news (Booth 
et al., 1997). Exponential generalized autoregressive 
conditional heteroskedasticity (EGARCH) introduced 
by Nelson (1991) overcomes these shortcomings, and 
the model captures asymmetric impact of shocks. Hsieh 
(1993) discusses that the EGARCH model is preferable 
to ARCH model and GARCH model for two primary 
reasons. The first being, the conditional variance of an 
EGARCH model responds differently to a rise and a fall 
in the variance, whereas ARCH and GARCH models 
impose a symmetric response. Second, the EGARCH 
model does not impose any constraint on the coeffi-
cients for non-negativity of the variance. The model 
envisages fall in prices as more influential for predicting 
volatility than rise in prices. It is represented as follows:

Table 3: ADF Test Results for Spot and Future Series in Level Form and First Form Difference

Level Form First Form Difference

Lag t-statistic p-value Lag t-statistic p-value

Chickpeas (channa) future 0 —1.70431 0.429 0 —49.6214 0.0001

Chickpeas (channa) spot 0 —1.64281 0.4604 0 —48.3915 0.0001

Cluster bean (guar seed) future 8 —3.51434 0.0077 3 —20.5365 0

Cluster bean (guar seed) spot 26 7.024081 1 0 —43.4227 0

Cotton (kapas) future 0 —1.19854 0.6764 0 —20.0453 0

Cotton (kapas) spot 0 —1.45183 0.5575 0 —22.4825 0

Soya bean future 1 —0.32505 0.9188 0 —51.0733 0.0001

Soya bean spot 2 —0.691 0.8471 0 —42.8653 0

Pepper future 0 —0.18105 0.9384 0 —48.9609 0.0001

Pepper spot 5 1.353456 0.9989 4 —18.7443 0

Potato future 0 —1.65223 0.4553 0 —28.3314 0

Potato spot 1 —2.39317 0.1438 0 —35.6705 0

Refined soy oil future 0 —1.00593 0.7532 0 —50.974 0.0001

Refined soy oil spot 1 —1.0275 0.7455 0 —39.5026 0

Wheat future 0 —1.03258 0.7435 0 —39.5627 0

Wheat spot 7 —1.81971 0.3711 6 —14.2009 0

Notes: Null Hypothesis: Variable has a unit root; lags have been chosen according to the Schwarz Information Criterion (SIC).
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The�above�equation�allows�e t to�have�positive�and�nega-
tive�values,�and�they�impact�volatility�differently.

The� study� models� EGARCH� (p,� q)� for� the� following�
spot�and�future�mean�equation:

∆ ∆y yspot t i i spot t, ,= + −a b1 1 1 +�eti�� (1.2)

∆ ∆y yfutures t j j futures t, ,= + −a b2 2 1 +�etj � � (1.3)

where� ∆ yspot t, and� ∆ y futures t, � are� the� spot� and� future�
return�series�with�1-day�lag�term�as�the�autoregressive�
variable�and�eti�and�etj are�the�error�terms�for�spot�return�
and� future� return� equations,� respectively.� The� study�
analysed�all�EGARCH�(p,�q)�models� from� (0,� 0)� to� (4,�
4)�for�the�spot�and�future�return�equations.�The�terms�p�
and�q�are�chosen�in�accordance�with�the�minimization�
rule�of�SIC.�The�results�of�the�selected�EGARCH�model�
are�exhibited�in�Table�4.

Table 4: EGARCH (p, q)

Commodity

EGARCH
(Future Return 
Series)

EGARCH
(Spot Return 
Series)

Chickpeas (channa) EGARCH(1, 4) EGARCH(2, 3)

Cluster bean (guar 
seed) 

EGARCH(4, 4) EGARCH(1, 1)

Cotton (kapas) EGARCH(2, 4) EGARCH(1, 0)

Soya bean EGARCH(4, 4) EGARCH(3, 3)

Pepper EGARCH(1, 1) EGARCH(1, 1)

Refined soy oil EGARCH(1, 4) EGARCH(1, 1)

Wheat EGARCH(3, 3) EGARCH(3, 3)

Potato EGARCH(0, 4) EGARCH(4, 4)

Notes: EGARCH (p, q) modelled for mean equation; ∆ ∆y y etispot t i i spot t, ,= + +−a b1 1 1

∆ ∆y y etispot t i i spot t, ,= + +−a b1 1 1  and ∆ ∆y y etifutures t j j futures t, ,= + +−a b2 2 1  

of spot and future return series.

Bessembinder�and�Seguin�(1992)�and�Yang�et�al.�(2005)�
used�a�21-day�moving�average�of�trading�volume�and�
open� interest� to� build� expected� trading� volume� and�
open�interest.�We�experimented�with�and�investigated�
alternate� volume� decomposition,� including� 14-days,�
21-days,� and� 42-days� moving� average.� Our� conclu-
sions� were� robust� to� these� alternatives.� We� report�
the� results� of� 21-days� moving� average� as� it� captures�
the� information� of� monthly� volume.� The� difference�

between�actual� and�expected� component� is� the� unex-
pected� trading� volume� and� the� unexpected� open�
interest.� The� unexpected� components� are� calculated�
to�analyse�the�relationship�between�spot�volatility�and�
trading�activity.�The�unexpected�components�are�inter-
preted�as�daily� trading�volume�shock�and�daily�open�
interest� shock.� The� impact� of� an� unexpected� volume�
shock�is�2–13�times�greater�than�the�change�in�expected�
volume� on� volatility� for� commodity� future� market� in�
the� US� (Bessembinder� &� Seguin,� 1993).� The� present�
study�examines�the�lead–lag�behaviour�of�unexpected�
futures� trading� volume� and� conditional� return� vari-
ances� using� Granger� (1969)� causality.� Granger� (1969)�
examines�whether� the�past�values�of�dependent�vari-
able�(y)�and�the�lagged�values�of�independent�variable�
(x)�can�improve�the�explanation�for�the�current�variable�
(y).�When�the�test�examines�the�statement�‘x�Granger-
causes�y’,�it�only�implies�the�precedence�of�information�
content�and�not�the�effect�or�result.�The�following�spec-
ifications�are�used�for�the�Granger�causality�test:

s a b s g es t i s t ii

p

j fv t j tj

q
y, , , ,= + + +−= −=∑ ∑1 11 1 11

;�� (1.4)

y yfv t i fv t ii

p

j s t j tj

q

, , , ,= + + +−= −=∑ ∑a b g s e2 21 2 21
,�� (1.5)

where y fv
is� the� future� unexpected� trading� activity,� s s

spot�volatility,�and e e1 2, ,,t t are�white�noise�residuals.�The�
lag�p�and� lag�q� for�Granger�causality� test� is�applied� in�
accordance�with�the�minimization�criteria�of�SIC.�The�test�
examines�if�future�unexpected�trading�volume�Granger�
causes� spot� volatility� and� vice� versa,� if� spot� volatility�
Granger�causes�future�unexpected�trading�volume.�The�
results�of�the�Granger�test�are�exhibited�in�Table�5.

Table 5: Results of Granger Causality Test

Panel A

Agricultural 
Commodity Lag f-statistic

Prob. 
Value Significance

Chickpeas (channa) 5 18.0251 1.E-17 *

Cluster bean (guar 
seed)

7 3.03635 0.0035 *

Cotton (kapas) 2 0.28859 0.7496

Soya bean 3 2.14408 0.0927

Pepper 7 18.8725 1.E-24 *

Potato 2 0.25591 0.7743

Refined soy oil 7 3.93749 0.0003 *

Wheat 7 2.45189 0.0168 **

Notes: * = significance level at 1 per cent and ** = significance level 
at 5 per cent;
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H0: futures unexpected trading volume does not 
Granger cause spot volatility against Ha: futures unex-
pected trading volume Granger cause spot volatility.

Panels A and B of Table 5 reveal the causal direction 
between spot conditional variance and unexpected 
futures trading volume. Five commodities chickpeas

Panel B

Agricultural Com-
modity Lag f-statistic

Prob. 
Value Significance

Chickpeas (channa) 5 1.86444 0.0973

Cluster bean (guar seed) 7 2.23260 0.0292 **

Cotton (kapas) 2 0.01976 0.9804

Soya bean 3 0.12357 0.9462

Pepper 7 2.21251 0.0306 **

Potato 2 0.24773 0.7806

Refined soy oil 7 0.78867 0.5968

Wheat 7 0.80717 0.5813

Notes: * = significance level at 1 per cent and ** = significance level 
at 5 per cent.
Granger Causality Test; H0: Spot volatility does not Granger cause 
futures unexpected trading volume against Ha: Spot volatility Granger 
cause futures unexpected trading volume.

(channa), cluster bean (guar seed), pepper, refined 
soy oil, and wheat have significant lead–lag behav-
iour between spot and futures market. For all the five 
commodities, unexpected futures trading activity leads 
spot market volatility. Our results show that the unex-
pected trading activity of future Granger causes spot 
volatility. They also show that for all the five agricul-
tural commodities, 1-day lagged values of future (unex-
pected) liquidity increases volatility in the spot market. 
The 2-day lag of future trading activity is insignificant 
for all the commodities except chickpeas (channa) and 
refined soy oil. The  chickpeas (channa) 2-day lag futures 
trading activity has a significant positive impact on spot 
volatility, whereas refined soy oil has a significant nega-
tive impact on spot volatility. Also, 3-day lag of future 
trading activity for chickpeas (channa) and pepper, and 
4-day lag for cluster bean (guar seed) have significant 
negative impact on spot market volatility. The negative 
coefficient shows that for every percentage increase in 
future unexpected trading activity, the volatility in spot 
market would decrease. The results show that lagged 
information stabilizes the market, whereas more recent 
information makes spot markets volatile. The find-
ings are consistent with earlier empirical studies that 
futures trading activity destabilizes spot markets Nath 
and Lingareddy (2008).

Panel C

Parameter Estimate

FV(t – 1) FV(t – 2) FV(t – 3) FV(t – 4) FV(t – 5) FV(t – 6) FV(t – 7) FV(t – 8) Adj. R2

Chickpeas (channa)
1.69E-05* 8.28E-06* –1.68E-05* 3.87E-06 –2.15E-06

0.780496
(0.0000) (0.0048) (0.000) (0.1892) (0.4149)

Cluster bean (guar 
seed)

6.59E-06** 2.41E-06 –2.79E-06 –8.50E-06 1.54E-06 5.12E-06 –3.54E-07
0.964849

(0.0104) (0.4252) (0.359)4 (0.0049) (0.6166) (0.0941)

Cotton (kapas)
1.56E-06 –5.7E-08

0.021959
(0.633633162) (0.986029287)

Soya bean
9.73E-05** –7.4E-06 2.29E-06

0.092885
(0.029499) (0.877735) (0.959071)

Pepper
1.05E-05* –8.8E-07 –3E-06* 2.1E-07 –1.1E-06 9.69E-07 –1.3E-07

0.889768
(9.77045E-25) (0.44878) (0.00932) (0.85695) (0.35019) (0.40076) (0.89785)

Potato 
–0.00072 0.02217

0.005768
(0.983933) (0.534314)

Refined soy oil
3.37E-06* –1.6E-06** 2.28E-07 –6.7E-07 –6.4E-07 1.34E-06 –1.1E-06

0.908569
(1.8E-06) (0.029245) (0.764231) (0.37604) (0.403289) (0.076923) (0.131925)

Wheat
1.5E-05* –1.8E-06 3.14E-06 5.27E-07 –7.7E-07 4.99E-06 –4.2E-06

0.593225
(0.003578) (0.757967) (0.587933) (0.927486) (0.894476) (0.385851) (0.419266)

Notes: * = significance level at 1 per cent and ** = significance level at 5 per cent.
Parameter estimate yj for Granger causality test; Direction: FUTV  SV.
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Panel D

Parameter Estimate

SV(t – 1) SV(t – 2) SV(t – 3) SV(t – 4) SV(t – 5) SV(t – 6) SV(t – 7) SV(t – 8) Adj. R2

Chickpeas 
(channa)

–77.2115 76.48302 –83.1446 139.976 –284.71
0.387

(0.6322) (0.7086) (0.6791) (0.4893) (0.0741)

Cluster bean 
(guar seed)

–110.471 87.0659 –217.761 640.2567* –367.159** 180.043 –317.82**

(0.4072) (0.6033) (0.1990) (0.0001) (0.0302) (0.2814) (0.0176)

Cotton (kapas)
261.6555 71.68414

0.625
(0.8561) (0.9602)

Soya bean
–4.15537 1.012807 3.615353

0.307
(0.6316) (0.9084) (0.6762)

Pepper
190.7456 –552.351 982.7462 –634.493 682.2548 111.731 –938.876**

0.427
(0.6119) (0.2779) (0.0536) (0.2128) (0.1800) (0.8262) (0.0115)

Potato 
0.019022 0.016294

0.310
(0.6399) (0.6223)

Refined soy oil
347.3177 –1002.83 786.1656 –157.576 511.134 –97.137 –574.881

0.312
(0.5148) (0.1915) (0.3066) (0.8376) (0.5064) (0.8993) (0.2793)

Wheat
83.44625 –135.462 –197.187 153.9832 113.6506 –50.525 –50.366

0.396
(0.4788) (0.3100) (0.1265) (0.2210) (0.3786) (0.7048) (0.6682)

Notes: Parameter estimate γj for Granger causality test; Direction: SV  FUTV.

There is a significant bivariate causal relationship in two 
commodities—cluster bean (guar seed) and pepper—
that is, spot market volatility Granger causes future 
unexpected trading activity and vice versa. The infor-
mation transformation is more significant from future 
markets to spot markets. There is existence of reverse 
causality, and spot market volatility leads future unex-
pected trading activity. The 4-day lag spot volatility of 
cluster bean (guar seed) increases future unexpected 
trading volume, whereas a 7-day lag spot volatility of 
cluster bean (guar seed) and pepper significantly lead 
to a decrease in future unexpected trading volume.

RELATIONSHIP BETWEEN DEPTH IN THE 
FUTURE MARKET AND SPOT VOLATILITY

Very few research studies have examined the lead–
lag behaviour between future market depth and spot 
volatility (Bessembinder & Seguin, 1992, 1993; Chen 
et al., 1995; Yang et al., 2005). The analysis of open 
interest (proxy for market depth) becomes important 
for two reasons. First, a lot of speculators being day 
traders would close their positions for the day, whereas 
open interest at the close of the day reflects primary 
hedging activity. Second, market depth also depends 

on the willingness and ability of traders to take risk. An 
unexpected change in the open interest is a close proxy 
for willingness of future traders to take risk.

To examine the Granger causal relation between unex-
pected open interest and the conditional variance of 
spot market, the following equation has been used:

s a b s g es t i s t ii

p

j foi t j tj

q
y, , , ,= + + +−= −=∑ ∑1 11 1 11

; (1.6)

y yfoi t i foi t ii

p

j s t j tj

q

, , , ,= + + +−= −=∑ ∑a b g s e2 21 2 21
, (1.7)

where y foi  is the future unexpected open interest, s s
is 

the spot volatility, and e1,t  and e 2,t  are white noise resid-
uals. The lag p and lag q for Granger causality test is 
applied in accordance with the minimization criteria 
of SIC. The results of the Granger causality test are 
shown in Table 6, which reveal that there is no signif-
icant relationship between future unexpected open 
interest and spot volatility for all commodities, except 
refined soy oil and wheat. In case of refined soy oil and 
wheat, trading activity in the future market Granger 
cause volatility in the spot market. The 1-day lag and 
2-day lag of future unexpected open interests signifi-
cantly increase spot volatility in refined soy oil market.  
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The hedging activity in future market should reduce 
spot volatility. However, the results show that traders 
in the future markets in refined soy oil and wheat have 
seen increased volatility in the spot market attracting 
speculators, which means that they have been unable to 
attract hedging activity. For all the other commodities, 
the study shows that future unexpected open interest 
which primarily reflects hedging activity does not lead 
to increase in spot volatility. Findings also show that 
spot volatility in chickpeas (channa) market Granger 
causes future unexpected open interest. The 1-day and 
3-day lag of spot volatility increase future unexpected 
open interest, whereas 2-day lag of spot volatility 
reduces future trading activity. The information gets 
generated in the spot market which is then reflected in 
the trading activity of future market.

Table 6: Results of Granger Causality Test

Panel A 

Agricultural Com-
modity Lag f-statistic

Prob. 
Value Significance

Chickpeas (channa) 5 0.46811 0.8002
Cluster bean (guar seed) 5 1.10211 0.3572
Cotton (kapas) 1 3.46929 0.0637
Soya bean 3 2.14408 0.0927
Pepper 5 0.94047 0.4535
Potato 1 0.42821 0.5131
Refined soy oil 4 5.62338 0.0002 *
Wheat 7 2.45189 0.0168 **

Notes: Granger causality test; H0: futures unexpected open interest 
does not Granger cause spot volatility against Ha: futures unexpected 
open interest Granger cause spot volatility.
* = significance level at 1 per cent and ** = significance level at 5 
per cent.

Panel B

Agricultural 
Commodity Lag f-statistic

Prob. 
Value Significance

Chickpeas (channa) 5 4.15583 0.0009 *
Cluster bean (guar seed) 5 1.47770 0.1938
Cotton (kapas) 1 0.22464 0.6360
Soya bean 3 0.12357 0.9462
Pepper 5 1.39596 0.2226
Potato 1 0.80891 0.3688
Refined soy oil 4 0.54498 0.7027
Wheat 7 0.80717 0.5813

Notes: Granger causality Test; H0: Spot volatility does not Granger 
cause futures unexpected open interest against Ha: Spot volatility 
Granger cause futures unexpected open interest.
* = significance level at 1 per cent and ** = significance level at 5 
per cent.

SUMMARY AND CONCLUSION

There is no consensus on the future trading activity 
destabilizing spot markets or enhancing the depth of 
the asset market. Moreover, the role of open interest 
in destabilizing or enhancing depth in spot markets is 
relatively unexplored. This article studies the Granger 
causal relationship between future unexpected trading 
volume and spot volatility. It also explores the Granger 
causal relation between future unexpected open interest 
and spot volatility for agricultural commodities in the 
Indian context.

Empirical results confirm that for most of the commod-
ities, there is a significant lead–lag relationship between 
future unexpected trading volume and spot volatility. 
The five agricultural commodities include chickpeas 
(channa), cluster bean (guar seed), pepper, refined 
soy oil, and wheat, for which the future (unexpected) 
liquidity leads spot market volatility. The causal rela-
tionship implies that trading volume, which is a proxy 
for speculators and day traders, is dominant in the 
future market and leads volatility in the spot market. 
The results are in conformity with earlier empirical 
findings of Yang et al. (2005) and Nath and Lingareddy 
(2008), concluding that the future trading destabilizes 
the spot market for agricultural commodities.

The study also examines if the future unexpected open 
interest leads to volatility in the spot market. Results 
show that there is no causal relationship between future 
open interest and spot volatility for all commodities 
except refined soy oil and wheat. For refined soy oil and 
wheat, the future unexpected open interest causes spot 
volatility. The findings imply that unexpected open 
interest, which is taken as a proxy of hedging activity, 
is leading to volatility in spot market. The results are in 
conformity with earlier empirical studies. They show 
that there is a weak causal feedback between future 
unexpected open interest and volatility in spot market 
(Yang et al., 2005). For chickpeas (channa), the increase 
in volatility in the spot market increases trading activity 
in the future market. The findings are in contrary to 
earlier empirical evidence (Chatrath et al., 1996; Yang 
et al., 2005) which states that an increase in spot vola-
tility reduces future trading activity. However, they 
are in conformity with Chen et al. (1995), which means 
that the future market has been unable to engage suffi-
cient hedging activity, and thereby, a Granger causal 
relationship exists only for future trading volume and 
spot volatility, and not for future open interest and spot 
volatility.
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Panel C

Parameter Estimate

FV(t – 1) FV(t – 2) FV(t – 3) FV(t – 4) FV(t – 5) FV(t – 6) FV(t – 7) FV(t – 8) Adj. R2

Chickpeas (channa)
–9.6E-06 2.29E-06 1.28E-05 –6.7E-06 –1.6E-06

0.773132
(0.2791) (0.850801) (0.294603) (0.578331) (0.861117)

Cluster bean (guar 
seed)

–7.3E-06* 1.03E-05 6.56E-06 2.29E-06 –7.1E-06
0.932541

(0.000358) (0.477712) (0.474117) (0.649721) (0.874111)

Cotton (kapas)
5.55E-06

0.01747
(0.06373)

Soya bean
2.99E-05 –3E-05 3.55E-05

0.090833
(0.830159) (0.879107) (0.798875)

Pepper
2.59E-06 –1.7E-06 –3.3E-06 6.8E-06 –1.4E-06

0.884357
(0.476537) (0.731938) (0.521913) (0.17953) (0.70647)

Potato 
–0.03966

0.002249
(0.513091)

 Refined soy oil
6.89E-06** –9.3E-06** 6.1E-06 –3.5E-06

0.910654
(0.030069) (0.034189) (0.167144) (0.269128)

Wheat
4.06E-06 1.51E-06 –1.4E-06 –3.4E-06 –1.7E-06 2.05E-05 –1.5E-05

0.594672
(0.784216) (0.942467) (0.945043) (0.869203) (0.935837) (0.325481) (0.297804)

Notes: Parameter estimate yj for Granger causality test; Direction: FUOI  SV.

* = significance level at 1 per cent and ** = significance level at 5 per cent.

Panel D

Parameter Estimate

SV(t – 1) SV(t – 2) SV(t – 3) SV(t – 4) SV(t – 5) SV(t – 6) SV(t – 7) SV(t – 8) Adj. R2

Chickpeas 
(channa)

96.69565** –230.412* 189.237* –72.0443 –29.628
0.771

(0.0408) (0.0001) (0.0016) (0.2349) (0.5318)

Cluster bean 
(guar seed)

26.33864 –19.3527 –10.3563 –18.1753 –9.4524
0.785

(0.5526) (0.7281) (0.8547) (0.7445) (0.8323)

Cotton 
(kapas)

285.4814
0.808

(0.6359)

Soya bean
–1.28412 0.635888 4.888377

0.844
(0.6366) (0.8178) (0.0721)

Pepper
167.7543 –5.96469 –123.868 138.1059 –135.71

0.810
(0.1123) (0.9671) (0.3927) (0.3406) (0.1988)

Potato 
0.00857

0.771
(0.3687)

Refined soy 
oil

140.9733 –173.422 –78.836 147.0211
0.779

(0.2927) (0.3752) (0.6866) (0.2722)

Wheat
32.82789 –22.6818 –38.9586 46.69798 –15.357 8.272893 0.956296

0.847
(0.3990) (0.6077) (0.3598) (0.2591) (0.7183) (0.8516) (0.9804)

Notes: Parameter estimate yj for Granger causality test; Direction: SV  FUOI

* = significance level at 1 per cent and ** = significance level at 5 per cent.
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Apart from examining agricultural commodity markets 
for price discovery and spillovers, the efficacy of price 
formation in these markets further extends to spot price 
destabilization.6 Certain interest groups have accused 
future trading of enhancing speculative trading activ-
ities and causing volatility in the spot market, thereby 
further spiralling up inflation. However, research shows 
that future trading activity has improved the speed 
and quality of information flow to the spot market 
(Antoniou & Holmes, 1995). Figlewski (1981) explains 
that futures markets spread risk among a large number 
of investors and transfers it from those hedging spot 
position to professional speculators. This reduces the 
risk premium attached to the spot market. Also, future 
markets enhance informational efficiency as trading 
takes place on a transparent platform by specialists. 
Therefore, some research studies have documented 
that trading in futures reduces volatility in the spot 
market and enhances market depth (Bessembinder 
& Seguin, 1992; Figlewski, 1981; Kasman & Kasman, 
2008). Whereas other empirical studies suggest that 
trading in futures has destabilized the spot market 
(Nath & Lingareddy, 2008; Yang et al., 2005). Indian 
studies have also advocated that commodity futures 
markets burdened with government controls and price 
regulations such as minimum support price, inter-
state taxes, infrastructure shortcomings for storage and 

warehousing, etc., fail to perform the function of price 
formation (Sen, 2008). The present study investigates 
whether the future trading activity enhances depth 
or destabilizes the spot market. It applies Granger 
causality test to examine lead–lag behaviour between 
future trading activity and spot volatility.

This study contributes to the literature on information 
transmission for Indian market. The results can be used 
by policymakers and government agencies to analyse 
the role of future markets in destabilizing spot market. 
The future unexpected trading volume increases vola-
tility in the spot market for almost all commodities, 
thereby destabilizing the spot market. To deepen the 
markets, the government needs to encourage participa-
tion of hedgers in the future market. The government 
needs to promote hedging activity in the future market 
with better infrastructure facilities such as low storage 
costs, warehouse receipts, and electronic spot exchange 
for better information symmetry. The farmers can be 
encouraged for greater participation in future market 
by introduction of commodity options. Commodity 
options provide direct benefits to farmers. The investors 
can analyse volatility and liquidity transmission across 
spot and future markets. These transmissions can be 
used to estimate the risk associated with agricultural 
commodities and develop various hedging techniques.

NOTES

1. According to Yang and Leatham (1999), ‘In a static sense, 
price discovery implies the existence of equilibrium prices. 
In a dynamic sense, the price discovery process describes 
how information is transmitted across the markets.’

2. Destabilization is the volatility in one market caused from 
speculative trading activity in another.

3. Liquidity is the quantity of contracts bought and sold.
4. Open interest is the total number of future contracts that 

are not closed or delivered on a particular day.
5. ADF test is applied on the following regression model:

	 ∆Yt = β1 + β2 t + δYt	−	1 + i

m

=∑ 1
αi ∆Yt	−	i + εt

 where εt is a pure white noise error term. It is a unit root 
test for the time series with the null hypothesis δ = 0.
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