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Abstract 
Commodities as a separate asset class has aroused interest among fund managers and proponents of diversification of risk. The 
literature in this field has documented evidence in favor commodity markets as an asset class which is very less correlated with 
equity and bond markets. We test this proposition on a different perspective to study the dynamic interrelation of commodity with 
other asset classes. Our results show that contrary to the earlier belief the commodity markets share the same risk as equity 
market and cannot be considered as an ideal tool for diversification. The reason for this relationship is mainly due to the 
insurgence of investment in commodity markets for mitigating risk. The growing demand for investment in commodities has 
resulted risk factors similar to those of equity markets affecting commodity markets. 
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1. INTRODUCTION 
Over the past years the much demand for commodity markets has played a key role in rise and fall of markets. The 
studies on diversification benefits have consistently shown that, commodities having a low correlation with other markets 
is an ideal tool for diversification. Portfolio evaluation methods has consistently shown diversification benefits of 
commodity owing to low correlation with equity markets.  According to Daskalaki (2011) this is mainly because the 
factors influencing commodity and equity markets are quite different. Unlike equity market which is mainly driven by 
market factors; commodity markets are influenced by weather and geopolitical conditions, supply constraints and event 
risk. The financialization of commodity markets have aroused the interest of institutional investors as well as fund 
managers as a tool for alternative asset class. However few studies were skeptical about this argument. (Silvennoinen and 
Thorp, 2010; Tang and Xiong, 2010). With the financialization of commodity markets the systematic component of 
commodity prices may increasingly dominate returns which may induce correlation with other markets. Study by 
Silvennoinen et al. (2010), find evidence of patterns in estimated volatility and correlation among models. Investors who 
mainly invest in indices to have diversification benefits consider commodity index for portfolio allocation purpose. This 
will increase the relationship of commodity markets with other markets. This can be of profound importance of making 
policy decisions regarding energy and food policies for a country. Commodity producers can use it as a hedging strategy 
to earn reasonable amount of return. For example as theory suggests a farmer in India can enter into futures contract for 
the crop which he is cultivating. This will ensure that he will receive a reasonable amount of profit with insurance against 
the adverse impact of price fluctuation. Conventional studies treat commodity prices as an after effect of systematic and 
idiosyncratic risks. However, very few studies have explained the components of the factors which affect commodity 
markets. The increased financialization effect should also be considered while studying the diversification benefit. The 
present chapter tries to check these effects in Indian commodity markets. As an emerging economy and considering one 
of the highly traded commodity markets in the world the study has policy implications also.  The present study tests these 
arguments to check whether there exists any relationship of commodity markets with other markets. The next section 
briefs the methodology and data used to explain these relationships then the results and finally the conclusion. 
 
2. COMMODITY MARKETS A THEORETICAL PERSPECTIVE 
Figure 1 shows the movement of stock, commodity and bond index movements over period ranging from 2006- 2011. The 
movement of commodity and stock indexes remains almost coherent even during the crisis of 2008-2009. This further 
raises the doubts of the relationship of commodity markets with equity markets over the long period of time.  
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Figure 1: Commodity Bond and Stock Index Movement in India 

 
The dynamic linkages between the commodity markets and other markets can be tested to empirically prove whether 
there exists any relationship of commodity markets with other markets. If there is no relationship with other markets the 
commodity market may prove as an ideal tool for diversification on the other hand if there exists a relationship the 
diversification benefits of the commodity markets should be dealt with a caution. To test the veracity of this claim the 
study uses a Vector Auto Regression (VAR) model to estimate the interrelationship of the commodity with other markets. 
The model tests whether the lagged values of Commodity index along with stock and bond index will have any dynamic 
interactions. Each index is treated as independent and dependent variable simultaneously. The lagged values of the three 
indexes appear on the equation. 
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Where, 1tX  The Commodity Index, 2tX  the Equity Index and 3tX  the Bond Indexes.  

The 1t 2tX ,X , and 3X t represents the three commodity indexes  0Ai  the parameters representing intercept term and 

( )ijA L  the polynomials in lag operator L. However the VAR in its crude form is difficult to interpret. We use Granger 
causality test to test the relationship of these indices.  
The Granger causality tries to test whether change in NIFTY is causing any change in bond and commodity index and 
vice versa. Granger (1969) devised a test for causality considering two time series  andt ty x . Where  tx  fails to 

Granger cause  ty  in a regression of  ty on lagged  'y s  and lagged  'x s , where the coefficient of the later are 

zero. Testing causal relations between two stationary series Xt and Yt (in bi-variate case) can be based on the following 
two equations:  

1 1
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           (2) 

Where p is a suitably chosen positive integer; ' ' , 0,1...,k ks and s k p    are constants; and t tu and V  are usual 

disturbance terms with zero means and finite variances. The null hypothesis that tX  does not Granger- cause tY  is not 

accepted if the ' , 0k s k   in equation is jointly and significantly different from zero using a standard joint test. 

Similarly, tY  Granger-causes tX if the , 0k s k   coefficients in equation are jointly different from zero [Nath 2003]. 
Although causality explains the relationship between the variables in terms of change in one variable and its effect 
preceding the variable, it does not explain the direction of the variable. Generalized Impulse Response (GIR) by Pesaran 
and Shin (1998) constructs an orthogonal set of innovations which is separate from the VAR ordering. In case of GIR the 
ordering of the variables as in Cholesky is not important. The GIR from an innovation to the ith variable are derived by 
applying a variable specific Cholesky factor jth variable at the top of the Cholesky ordering. While impulse response 
functions trace the effects of a shock to one endogenous variable on to the other variables in the VAR, variance 
decomposition separates the variation in an endogenous variable into the component shocks to the VAR. Thus, the 
variance decomposition provides information about the relative importance of each random innovation in affecting the 
variables in the VAR. 
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3. RESULTS 
3.1 Descriptive Statistics 
The Table 1 indicates the descriptive statistics of three variables namely Commodity, Equity and Bond Indexes. The 
standard deviation of Nifty is around .23 which is at a higher side and Commodity markets at .16 bond markets have the 
least standard deviation at.12; since it is fixed income security. The skewness statistics shows a negatively skewed 
distribution for equity and a positively skewed one for commodity. The Jarque-Bera test is significant at all conventional 
levels showing that the error terms are not normal.  Hence the null hypothesis residual normality is rejected. This may not 
be a problem with large samples size of 1315 observations over a period of five years1. 
 

Table 1: Descriptive statistics of VAR variables 
 COMDEX NIFTY BOND 

 Mean  7.801462  8.373741  7.092235 
 Median  7.774793  8.407892  7.064468 

 Maximum  8.223262  8.750279  7.316488 
 Minimum  7.411309  7.833679  6.893433 
 Std. Dev.  0.167028  0.235189  0.124219 
 Skewness  0.274924 -0.427752 -0.034801 
 Kurtosis  2.529393  2.109195  1.402898 

 Jarque-Bera  28.70004  83.58037  140.0245 
 Probability  0.000001  0.000000  0.000000 

 Sum  10258.92  11011.47  9326.289 
 Sum Sq. Dev.  36.65846  72.68240  20.27541 
 Observations  1315  1315  1315 

 
3.2 Stationarity of the Variables 
Prior to VAR analysis the variables are checked for their stationarity using Augmented Dickey Fuller tests (ADF) (Fuller, 
1976; Dickey and Fuller, 1979) and Philips Peron Test (PP). The P values shown in Table 2 could not reject the null 
hypothesis that the variables contain unit root. In other words all the variables were non-stationary.  However stationarity 
of the variables is one of the pre- conditions for conducting a VAR analysis. Hence first difference of the variables was 
calculated to arrive at a series which rejected the null hypothesis of unit root. Although forcing a data into first difference 
may lose some information as a necessary condition for VAR we make the variables stationary. 

 
Table 2: Unit Root Test for VAR Variables 

 
(***, **,* p-value for 1%, 5% and 10% level) 
 
3.3 Lag length determination for VAR Model 
The selection of the lag length is crucial in VAR estimation. The determination of lag impacts the estimates of Impulse 
response function and variance decomposition analysis. To test the appropriate lag length Log L (LR) sequential modified 
LR test statistics, Final Prediction Error (FPE), Akaike Information Criterion (AIC), Schwarz (SC) and Hannan-Quinn 
Information (HQ) tests are conducted (Table 4). Based on LR, FPE AIC and HQ tests the lag length is selected as 3. 
Majority of the tests were showing lag length as three hence the lag length was selected. 

Table 3  Lag length determination for VAR Model 
Lag Log_L LR FPE AIC SC HQ 

0 2116.496 NA 8.01e-06 -3.221793 -3.209950 -3.217351 
1 10277.19 16271.62 3.21e-11 -15.64815 -15.60078* -15.63039 
2 10301.94 49.25037 3.14e-11 -15.67217 -15.58927 -15.64108 
3 10329.67 55.02738* 3.05e-11* -15.70072* -15.58229 -15.65630* 

 
1  According to Brooks (2008) for sufficiently large sample sizes, violation of the normality assumption is virtually 
inconsequential. Appealing to a central limit theorem, the test statistics will asymptotically follow the appropriate 
distributions even in the absence of error normality 
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3.4 Granger Causality Block Exogenity Wald Test Tests  
The causal relationship of commodity market, stock index and bond markets were tested using granger causality block 
exogenity tests. Aprori if there is any relationship between these markets it can be inferred that, increased exposure of 
commodity markets as an investment tool might be the reason. The Granger Causality Block Exogenity tests in Table 3 
show that commodity index is being affected by equity index and is having a bidirectional causal relationship which is 
significant at 5 percent level. The reason for such a relationship may be the underlying dynamics of both the markets.  
The investors mainly prefer bond as a fixed source of investment with less volatility. The same argument also holds true 
with commodity markets. Given NIFTY as the dependent variable the lagged values of commodity markets have a 
significant effect on the equity markets. Studies done by Tang and Xiong (2011), Silvennoinen and Thorp(2011)  have 
shown that rapid growth in index investment owing to the focus of investors on strategic portfolio allocation between 
commodity and other asset classes have an impact on the prices of the commodities. Our results have shown that in line 
with developed markets Indian commodity market is also having increased relationship with equity and bond markets. 
Interestingly we do not find evidence on any influence of bond market with commodity markets. Thus we reject the null 
hypothesis of that there exists no relationship of commodity markets with stock market. 
 

Table 4: Granger Causality Block Exogenity Wald Test Tests 
Endogenous dependent variables Comdex Nifty Bond 

Comdex - 10.047** 7.841** 
Nifty 19.897*** - 3.600 
Bond 0.228 5.197 - 

 
3.5   Generalized Impulse Response in a VAR Model 
The causality results shown above prove that there is a bidirectional relationship between equity and commodity markets. 
However the causality results cannot explain the direction of these responses. The Impulse response function can visually 
represent the behavior of the series in response of the various shocks. The impulse response methodology is not available 
in an estimated VAR since it is under defined. Hence a restriction should be imposed using Choleski decomposition 
(Enders, 2008).We use Generalized Impulse Response (GIR) function where the ordering of the variables is not 
necessary.The GIR shown in Figure (3) shows that the response of COMODEX on NIFTY is having a significant effect 
over the next 10 periods. Similarly the response of COMODEX on NIFTY is also having a significant effect over the 
entire period. The response of COMODEX on Liquid TRI is not so significant. The response of LIQUID TRI on Stock 
and bond market shows some negative effect. This is mainly because investors prefer bonds mainly when markets are 
down and reverse will happen during a boom. COMDEX and NIFTY’s positive effect shows that these two markets are 
integrated. The risk factors which are affecting both the markets are same and this should be considered for policy 
implication. 
 
3.6 Variance Decomposition Analysis 
The unrestricted VAR are over parameterized and not particularly useful for short-term forecasts. However, by 
understanding the properties of forecast error helps to uncover the interrelationship among the variables (Enders, 2008). 
Table 5 shows the decomposition of commodity index over a lag period of next 10 days. The majority of the forecast 
errors over the period in commodity are due to its own shock. The variance explained by Nifty and bond index is less than 
one percent. In case of Table 6 where the variance of NIFTY is forecasted it can be seen that at a lag period of 10 
commodities explains 7 percent of the variation in NIFTY and the influence of bond is trivial. Table 7 which measures 
the forecast error variance of bond index also showed that majority of the variance in stock index is caused by its own 
shock. The role of NIFTY and commodity in explaining the variance in bond is less than one percent. It can be inferred 
that the idiosyncratic risk affecting NIFTY and COMDEX share the same forecast errors. This clearly validates our 
earlier argument that the increased investment in commodity index has considerably enhanced the relationship of 
commodity markets with stock market. 
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Figure 3: GIR to S.E shock on COMDEX, NIFTY and BOND portfolios 

 
Table 5: Variance Decomposition of Commodity Index 

Period Variance Decomposition of COMMODITY 
S.E. COMDEX NIFTY BOND 

1 0.012013 100.0000 0.000000 0.000000 
2 0.017164 99.70932 0.059646 0.231039 
3 0.021482 99.64072 0.115293 0.243989 
4 0.025007 99.61078 0.133570 0.255646 
5 0.028065 99.58885 0.128393 0.282760 
6 0.030780 99.57249 0.115306 0.312208 
7 0.033240 99.55753 0.101134 0.341332 
8 0.035498 99.53905 0.088751 0.372200 
9 0.037590 99.51531 0.079823 0.404870 

10 0.039545 99.48568 0.075334 0.438986 
 

Table 6: Variance Decomposition of Equity Index 

Period 
Variance Decomposition of NIFTY: 

S.E. COMDEX NIFTY BOND 
1 0.018936 2.103852 97.89615 0.000000 
2 0.027464 4.299029 95.68614 0.014828 
3 0.033700 5.665733 94.32198 0.012288 
4 0.038867 6.377842 93.61292 0.009242 
5 0.043403 6.767599 93.22189 0.010511 
6 0.047480 6.991047 92.99532 0.013629 
7 0.051206 7.117624 92.86386 0.018516 
8 0.054655 7.182848 92.79125 0.025900 
9 0.057877 7.208016 92.75648 0.035504 

10 0.060909 7.205791 92.74714 0.047073 
 

Table 7: Variance Decomposition of Bond Index 

Period Variance Decomposition of BOND: 
S.E. COMDEX NIFTY BOND 

1 0.024281 0.251406 0.018650 99.72994 
2 0.031517 0.199011 0.013076 99.78791 
3 0.035454 0.220310 0.187313 99.59238 
4 0.039419 0.252542 0.253063 99.49439 
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5 0.043119 0.268932 0.256345 99.47472 
6 0.046326 0.277221 0.259868 99.46291 
7 0.049228 0.282785 0.261301 99.45591 
8 0.051915 0.285970 0.257651 99.45638 
9 0.054402 0.287306 0.251584 99.46111 
10 0.056712 0.287457 0.244402 99.46814 

 
4. CONCLUSION 
This study tested the relationship of commodity index and other asset classes namely equity and debt. Generally portfolio 
theory suggests asset class having a very low correlation with equity market is an ideal tool for diversification. Hence 
commodities having a very low correlation with equity market and is an ideal tool for diversification. However, the 
increased use of commodity as a separate asset class for strategic portfolio allocation has resulted in some increased 
relationship of commodity markets with equity markets. The risk which is affecting both the markets seems to be same. 
We test this hypothesis to check whether commodity markets have any relationship with equity or bond markets over the 
period of time. We try to test this phenomenon using a VAR model by using Granger causality block exogenity tests. Our 
results have confirmed that there exists a bidirectional causality of commodity index and equity index. Further the bond 
index also affects the commodity index. The results are further confirmed with impulse response and variance 
decomposition analysis. This again raises question against the common belief of the commodity as an asset class for 
diversification. 
 
References 
[1] Chris Book, Introductory Econometrics for Finance United States of America by Cambridge University Press, New 

York, 2008. 
[2] DaskalakiCharoula and Skiadopoulos George (2011) should investors include commodities in their portfolios after 

all? New evidence. Journal of Banking & Finance, Vol.35 pp.2606–2626. 
[3] Dickey, D.A. and W.A. Fuller (1979) Distribution of the estimators for autoregressive time series with a unit root. 

Journal of the American Statistical Association, 74(366), 427-431.  
[4] Enders Walter, Applied Econometric Time Series.  Wiley India (p.) Ltd, 2005. 
[5] Engle, C. (1996) A Note on Co-integration and International Capital Market Efficiency. Journal of International 

Money and Finance 15 (4): 657-660. 
[6] Fama, Eugene (1970) Efficient Capital Markets: A Review of Theory and Empirical Work.  Journal of Finance, 

Vol.25, No.2, pp.383-417. 
[7] Granger and Swanson (1997) Impulse Response Functions Based on a Causal Approach to Residual 

Orthogonalization in Vector Auto regressions.  Journal of the American Statistical Association, Vol. 92, No. 437, pp. 
357-367. 

[8] MuktharJaheer and Arunachalam (2011) A Study on Empirical Analysis of Price Discovery and causality between 
NSE Spot and Future Market in India. International Journal of Research in Management, Science and 
TechnologyKochi-22, Kerala. 

[9] Nath, Golaka C (2003) Inter-linkages among Global Equity Markets – A Co-integration Approach’, Decision, 
Volume 30, No 2, pp 77-108. 

[10] Pesaran, M. H. and Y. Shin (1998), Generalized Impulse Response Analysis in Linear Multivariate Models. 
Economics Letters, 58, 17–29. 

[11] Phillips, P.C.B. and P. Perron(1988) Testing for a unit root in time series regression.Biometrika,Vol.75 (2), pp 335-
346. 

[12] Rouwenhorst and Gorton (2004) Facts and Fantasies about Commodity Futures. Yale ICF Working Paper No. 04 
[13] Silvennoinen, A., Thorp, S (2010) Financialization, Crisis and Commodity Correlation Dynamics.  Working Paper, 

Queensland University of Technology. 
[14] Sims, Christopher A. (1972) Money, Income, and Causality.  American Economic Review, Vol.62, pp.540-552. 
[15] Tang and Xiong (2011) Index Investment and Financialisation of Commodities. Working Paper, Princeton 

University. 
[16] Thornton Daniel and Batten Dallas (1985) Lag-Length Selection and Tests of Granger Causality between Money 

and Income Journal of Money. Credit and Banking, Vol. 17, No. 2, pp. 164-178. 
 
 


