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Abstract

Over the past decade Indian commodity futures markets have grown at a rapid pace.
Reopening of Indian commodity futures markets has provided an opportunity for
investors to achieve diversification benefits. At the same time during periods of high
inflation, trading in several commodity futures was stopped owing to the belief that
investment in commodity futures markets contributes significantly to the increase in
commodity prices. Studies have shown that growth in commodity futures markets has no
direct role in increasing commodity prices. The present study looks at the developments
in Indian commodity futures markets in the past decade. The first part of the present
study examines the potential diversification benefits available to Indian investors when
they allocate a part of their investable income to commodity futures. The second part of
the study examines the inflation hedging potential of commodity futures in a

conventional portfolio of stocks and bonds during inflation.

A number of portfolios were constructed with and without commodity futures to unveil
the diversification benefits offered by commodity futures when incorporated in a
conventional portfolio of stocks and bonds. To recognize the diversification benefits,
which can be realized by investors on adding commodity futures, asset allocation
strategies, namely, strategic asset allocation and tactical asset allocation (momentum and
term structure strategy) were analysed from 2004-2012 on a yearly basis using monthly
data of most liquid commodity futures contracts traded on Indian commodity futures
exchanges. Momentum and term structure signals were used to formulate investment
strategies, which exhibited positive returns on average. These investment strategies
served as a tool for allocating commodity futures to conventional portfolio of stocks and
bonds. Results show that inclusion of commodity futures to a conventional portfolio

provided diversification benefits.

Inflation has an adverse impact on investors. The surge in inflation necessitates the search
for assets with inflation hedging potential. Commodity futures have positive correlation
with inflation and negative correlation with stocks and bonds. Thus, during high inflation,

the presence of commodity futures in a conventional portfolio of stocks and bonds may



possess potential to combat ill effects of inflation and act as an inflation hedge. The
second part of the present study examines the inflation hedging potential of commodity
futures during different inflationary regimes. We chose commodity futures that respond
best to inflation and form inflation tracking portfolios. Analysis of conventional
portfolios with and without inflation tracking portfolios shows that commodity futures act

as an inflation hedge.

The present study reveals that it is possible to improve the performance of a conventional
portfolio by investing in commodity futures and that these instruments provide inflation
hedge to the conventional portfolio during periods of high inflation. In the present
scenario, where RBI is likely to give permission to banks and FIIs to invest in Indian
commodity futures markets and considering periods of high inflation, results of both the

studies are relevant and important to investors.
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investment strategies, inflation, inflation tracking portfolio, inflation hedge



N 01 1 2 o7 i
AcCKNOWIed@emEeNtS. ... .ot e v
List Of Tables. ...ouiei vi
List Of APPENAICES. .. .viinti ittt vii
Chapter 1: IntroducCtion.............oiuiiii e 1
Chapter 2: Diversification benefits of commodity futures
2.1 IntroducCtion.........ooueii i 6
2.2 LIterature TEVIEW .. ... uu ettt et ettt et et e eeeane 8
2.3 Data and methodology..........ccvvviviiiiiiiiiiieee 12
2.4 ReSUILS et 18
2.5 CONCIUSIONS. ..ttt e, 33
2.6 LIMItationS. ... ouveetttit ittt 35
Chapter 3: Commodity futures as an inflation hedge
3.1 Introduction. . ......oouiieii i, 37
RIVAN D115 ¢ 1110 (SR (o)A 1<) 44
3.3 Data and methodology...........cooiiiiiiii i 50
3.4 RESULLS ..t 57
3.5 ConClUSIONS. ... .uintit it 63
3.6 LIMItationsS. .. .ueeteiene ettt e 64
Chapter 4: Conclusions and avenues for future research
4.1 Implications of the study............ccoooiiiiiiiiiii 66
4.2 Suggestions for futures research work.......................... 67
APPENAICES . ..ttt 69
RETOTCINCES. ...ttt 127

Table of Contents



List of Tables

Table No. Title Page No.

Chapter 2

Table la Ex-ante Portfolio weights and Sharpe ratios for unconstrained 19
and constrained mean-variance portfolios

Table 1b  Ex-ante Portfolio weights and Sharpe ratios for unconstrained 24
and constrained mean-variance portfolios (agricultural
commodities)

Table 2a Ex-post returns for different investment strategies 27

Table 2b Ex-post returns for different investment strategies (agricultural 27
commodities)

Table 3a Ex-post portfolio returns for optimal and constrained portfolios 29

Table 3b Ex-post portfolio returns for optimal and constrained portfolios 30
(agricultural commodities)

Table 4a Ex-post Sharpe ratios for optimal and constrained portfolios 32

Table 4b Ex-post Sharpe ratios for optimal and constrained portfolios 33
(agricultural commodities)

Chapter 3

Table la Correlation between stocks and bond 57

Table 1b Correlation between stocks, bonds and commodity futures 58

Table 1c Correlation between stocks, bonds and agricultural 58
commodities

Table 2 Correlation between stocks, bonds, and commodity futures 60
with inflation

Table 3a Ex-ante Returns and Sharpe Ratios of Naive, Constrained and 61
Inflation Tracking Portfolios

Table 3b Ex-ante Returns and Sharpe Ratios of Naive, Constrained and 62

Inflation Tracking Portfolios (agricultural commodities)

Vi



List of Appendices

Appendix No. Title Page No.

Appendix A1~ Volumes of contracts traded on MCX from 2003-2012 69

Appendix A2 Volumes of contracts traded on NCDEX from 2003-2012 72

Appendix Bl  List of top 20 contracts traded at MCX 77

Appendix B2 List of top 20 contracts traded at NCDEX 78

Appendix B3 List of top commodities traded at MCX and NCDEX 79

Appendix B4  List of top agricultural commodities traded at MCX and 81
NCDEX

Appendix C Computation of futures return, spot return and roll returns 82

Appendix D1 Descriptive statistics of stocks, bonds and commodity 84
futures returns

Appendix D2 Descriptive statistics of stocks, bonds and commodity 90
futures returns (agricultural commodities)

Appendix E1 ~ Ex-ante Markowitz composition for unconstrained and 96
constrained portfolios

Appendix E2  Ex-ante Markowitz composition for unconstrained and 104
constrained portfolios (agricultural commodities)

Appendix F Diagrammatic representation to explain the formation of 111
commodity futures portfolios

Appendix G1 ~ Summary of commodity futures returns and roll returns 112

Appendix G2  List of commodities sorted on basis of futures returns and 113
roll returns

Appendix G3  List of commodities selected for forming investment 115
strategies

Appendix HI ~ Summary of commodity futures returns and roll returns 118
(agricultural commodities)

Appendix H2  List of commodities sorted on basis of futures returns and 119
roll returns (agricultural commodities)

Appendix H3 ~ Commodities selected for forming investment strategies 121
(agricultural commodities)

Appendix 11 Holding Period Returns of conventional portfolio, naive 123
portfolio, optimal portfolios and constrained portfolios

Appendix 12 Holding Period Returns of conventional portfolio, naive 125
portfolio, optimal portfolios and constrained portfolios
(agricultural commodities)

Appendix J Criteria for selecting six commodities for forming inflation 126

tracking portfolios

Vil



