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We provide evidence on tlie role of commodity futures in portlolios
comprised of stocks, bonds, I-bills, and real estate. Over the period
investigated (1973-1997). Markowit/. optimization over a range of
risk levels gives substantial weight to commodity futures, thereby en-
hancing tbe portfolios' returns. We find dramatically different results
wben we use a simple ex ante measure ol monetary stringency to
dichotomize tbe sample into expansivc-versus-restrictivc monetary-
policy periods. In periods eharactcri/ed by restrictive monetary policy,
commodity futures are shown to have substantial \\eight in the effi-
cient portfolios, witb significant return enhancement at all levels of
risk. In periods characterized by expansive monetary policy, commod-
ity futures are shown to have little or no v\eigbt in tbe eificient port-
folios, with no return enhancement at all levels oi risk. © 2000 John
Wiley & Sons, Inc. Jrl Fut Mark 20:489-506, 2000

INTRODUCTION

Portfolio tbeory establisbes that investors can improve portfolio perfor-
mance by diversifying across unique asset classes. Allocating iunds to
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securities witb imperfect correlation reduces portfolio risk witbout nec-
essarily reducing expeeted return. Numerous studies examine tbe perfor-
mance of portfolios composed of stoeks, bonds, and cash equivalents,
and demonstrate the advantages of adding asset classes to portfolios. We
extend this prior work in three ways. First, we focus on the role of com-
modity futures in impro\ang the performance of portfolios comprised of
stocks, bonds, T-bills, and real estate. We examine commodity futures
{ratber tban Financial futures) because tbey represent a unique asset for
diversification purposes. Unlike finaneial securities, making a direct in-
vestment in pbysical commodities generally is unrealistic, and cbaractcr-
ized by probibitively bigb transaction costs, insurance costs, and storage
costs. In contrast, it is relatively easy to purcbase and sell commodity
futures contracts as a portfolio component.

We also extend prior work by investigating the influence of monetary
policy on the performance of commodity futures and their role in efficient
portfolios. Because the overall inflation rate is heavily dependent upon
tbe prices of all pbysical commodities, indexes of commodity futures
prices act as an inflation proxy, lhus, many argue that the economic
rationale for including commodity futures as a portfolio component is
their ability to bedge against changes in inflation. Beeause actual and
expected inflation are important dimensions of monetary policy, we have
the important implication that changes in monetary stringency may im-
pact the role of commodity futures in portfolios. The advantage in our
approaeb is that we use a simple ex ante proxy for monetary stringency
that would have allowed an investor to reallocate portfolio weights over
the period.

Ihe third way we extend prior work is by Icngtbening tbe sample
period under investigation to 25 years. Ibis sample, from 1973 tbrougb
1997, is mueb longer than most previous studies. The longer sample
period helps to ensure that our results are less sensitive to periods of
unusual performance, which bas plagued many previous studies. Fur-
thermore, the longer sample period allows us to provide separate analyses
across botb expansive and restrictive monetary policy periods that are of
sufficient length.

Over tbe full sample investigated (1973-1997), Markowitz optimi-
zation over a range of risk levels gives substantial weight to commodity
futures. Tbis allocation enbances tbe portfolios' returns. We find dra-
matically different results when we use a simple ex ante measure of mon-
etary stringency to dichotomize the sample into expansive-versus-restric-
tive monetary-policy periods. In periods characterized by restrictive
monetarv policv, commoditv futures are sbown to bave substantial weight



Commodity Futures in Diversified Portfolios 491

in the efficient portFolios, with significant return enhancement at all lev-
els of risk. In periods characterized hy expansive monetary policy, com-
modity futures arc shown to have little or no weight in the efficient port-
folios, with no return enhancement at all levels of risk.

In the following section of the paper, we present a brief overview of
related research, and more formally motivate the examination. We then
provide inlormation on our data, followed hy the presentation of meth-
odology and results. The final section ol the paper provides a summary
and OLir conclusions.

RELATED RESEARCH

A numher oi studies have examined the performance of futures, with the
results varying widely by study. Studies hy Bodie (1983), Irwin and Bror-
sen (1985), Brorscn and Irwin (1985), and Irwin and Landa (1987) sup-
port the view that managed futures produce favorahle or appropriate in-
vestment returns, in contrast, Elton. Gruber, and Rcnt/.ler (1987, 1990)
lound that managed futures were generally a poor investment on a port-
folio basis. Several studies also reported mixed evidence, with the results
depending on the type of futures investment and the period examined
(see Edwards ik I.icw, 1999; Edwards & Park. 1996; Irwin, Krukemyer,
& Zulauf, 1993; Schneeweis, Savanayana, & McCarthy, 1991). Irwin el
al. (1987) noted that commodity pools provided attractive returns in the
late 1970s, while Edwards and Park (1996) showed that managed futures
generally performed poorly in the 1989 to 1992 period. Interestingly, Ed-
wards and Eiew (1999) found that passive commodity indexes were not
substitutes for managed commodity kinds in diversified portfolios during
the 1982 to 1996 period. However, the authors note that it is unrealistic
to believe that investors could replicate the holdings and necessary re-
balancing of all managed futures pools to achieve the investment returns
lound in the study.

The attraction of commodity futures is hased partially on the view
that commodity prices tend to have low correlations with security returns
(see the evidence of Bodie & Rosansky, 1980; Edwards & Park, 1996;
Elton et al.. 1987; Irwin 8< Brorscn, I98S; Irwin ik Eanda, 1987; Eee,
Leuthold. & Cordier, 1985). Chance (1994) noted, however, that the
correlation is marked by considerable instahility. In particular, futures
have exhibited hoth positive and negative correlation with stocks and
bonds over time. This observation raises questions regarding the use of
futures as a consistent diversification vehicle.
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A second, and common, justification tor including commodity fu-
tures in a portfolio is the view that they provide an inflation hedge (see
supporting evidence in Bodie, 1983; Edwards & Park. 1996; Irwin &
Eanda, 1987).' As commodity prices increase during an inflationary pe-
riod, long positions in commodity futures benefit, while security returns
tend to be impacted adversely. Real estate and T-hills also are proposed
frequently as inflation hedges (sec Ankrim & Hensel, 1993; Fama &
Schwert, 1977). We also include real estate and T-bills to examine the
marginal inflation-hedging benefits commodity futures provide beyond
those provided by real estate and l-hills.

This study relates closely to recent research that examined the re-
lationship between the risk premiums attached to commodity futures and
changes in business conditions. In particular, Bjornson and Carter (1997)
and Bcssembinder and Chan (1992) found evidence that the returns to
futures were related significantfy to changes in business conditions.
These two studies extended earlier works that related the returns on com-
modity futures to their level of systematic risk (see Carter, Rausser, &
Schmitz, 1983; Dusak, 1973). Based on their evidence, Bjornson and
Carter argue that a portfolio manager may choose to incorporate com-
modities into a portfolio if they are interested in establishing a hedge
against inflation and high interest rates. This study extends Bjornson and
Carter and other rcfatcd studies by examining the performance of com-
modity futures in a portfolio setting.

Recent evidence suggests that monetary conditions arc related to
performance patterns in stock and bond returns {see Jensen & Johnson,
1995; Jensen, Johnson, & Mercer, 1997; Patelis, 1997; Thorhecke,
1997). In addition, Jensen ct al. (1996) showed that changes in monetary
conditions were related to changes in the default and term premia, and
further, that these factors related to security returns differentfy depending
upon the stringency of monetary policy. This evidence suggested that in-
vestors alter their inflation expectations and their required risk premiums
with changes in monetary stringency. 1 his link between inflation expec-
tations, security returns, and monetary stringency suggests that monetary
policy also may he linked to commodity futures returns.

The inconsistent performance of commodity futures identified by
j)revious researchers, and hence their benefit as a diversification vehicle,
maybe related to changes in the stringencyof monetary policy. Therefore,

'Kllon. CJnilitT, iiiul Ri-nl/lcr (1487) found evidence rel'ulin^ ihf cn'fcli\(.'nfs.'i oriiiliirfs iis iin tnlla-
lion hfd^f. Ihc differing rcsulls may be due lo the observation thai iheir study cnncentratcd nn a
hyper-in Hat ionary period (!979-19H^) and employed monthly returns.
•̂ '1 hcse two studies foeused on the risk premiums attached to ajjrieultural eommndities and did nol
directly examine the di\ersi(iention henefits associated with futures.



Commodity Futures in Diversified Portfolios 493

in this study, we examine the role ol commodity tutures in diversified
portfolios iieross diilerent monetary environments. The objective is to
determine whether an ex ante measure of monetary policy ean he used
to improve portfolio performance hy ehanging allocation weights among
stoeks, bonds, l-hills, real estate, and commodity futures, [he research
hy Jensen et al. (1996), Bjornson and Carter (1997), and Bessembinder
and Chan (1992), suggests that the risk premia assoeiated with tutures,
stoeks, and honds vary with changes in husinessand monetary conditions.
Therefore, it is reasonable to ask whether the optimal allocation of eom-
modity i'utures fluctuates with ehanges in monetar\ stringency.

SAMPLE AND DATA

We examined monthly returns for five alternative asset classes from Jan-
uar\' 1973 through December 1997. Previous studies frequently have ex-
amined tutures investments over a period ot ten years or less, leading to
large discrepancies in the findings regarding the performance of futures
{see Irwin, Krukemyer, iiZulauf, 199j?). The use of a 25-year study period
allowed us to generate more rohust statisties, and therefore provide a
better indication of tbe general performance of commodity futures. A
sbort period of unusual performance would bave had less impact on our
results than on many ofthe findings previously reported.

Our focus was on general investment performance of alternative se-
curity classes, rather than the performance of various investment strate-
gies. Thus, for eacb security cfass, we examined the composite index witb-
out considering tbe various possihle sub-indexes. Tbe return scries
employed in the study are:

Stock returns: Return on the value-weighted CRSP Index for the NYSE/
AMEX/NASDAQ combined market, ineluding dividends;

Corporate bond returns: Return on the Lehman Brothers corporate bond
index;

T-bills: 30-day r-bill return from CRSP;

RILIT: Return on the "All RLIT" index developed by the National Asso-
ciation of Real Estate Investment Trusts (NARLI'D. Tbe index is
market-weigbted and includes equity, mortgage, and bybrid REilTs;

Commodity futures: Coldman Saebs eommodity total return index
(CSCI). Tbe total return index represents the return from a Fully
collatcralized commodity futures investment and is designed to be
comparable to an investment in stocks or bonds. Tbe total return
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equals the return to the futures contract plus the T-bill rate earned
on the face value of ihe futures.* See Appcndi.\ 1 for a description of
the composition and construction of the C.SCI.

We used the NAREIT index in this analysis for two reasons. First,
the index does not suffer from the smoothinjj and seasonal hiases that
tend to afdicl appraisal-based indexes like the Russell—NCRLLIF index.
Second, a REIT index provides the best indicator of the returns generated
from an investment in a widely accessible investment vehicle. Direct real
estate investments are less accessible, offer a much higher variability in
performance, and provide less reliable return data.

The use ot the Goldman Sachs commodity index (GSCI) represents
a conservative approach to examining the performance of commodity (u-
tures, as the index approximates a passive buy-and-hold strategy. Several
alternative means are available for investors to invest in commodity Fu-
tures. F or example, investors can invest in public futures funds, a private
commodity pool operator, or directly vvith a commodity trading advisor.
Previous researchers (see Edwards & Park, 1996: Irwin et al., 1993)
found that these active futures investments exhibited superior perfor-
mance to passive buy-and-hold strategies. Relying on the (iSCI, however,
had three benefits for our particular analysis. First, by relying on an index
that approximates a huy-and-hold strategy, the performance of futures
could he examined without the contamination of superior or inferior trad-
ing techniques. Seeond, relying on the GSCI avoids the biases associated
vvith the databases that report futures returns. Edwards and Park (1996)
provided a discussion of these database hiases. Third, if futures contracts
were shown to he an attractive portfolio component under this most con-
servative evaluation, there would he strong support for their consideration
as a portfolio investment.

The use of the (JSCI is consistent with our objective of e.xamining
the role ot commodity tuturcs as an investment alternative. Ihe use of
one of the other futures investment alternatives would combine the in-
vestment strategy with the monetary environment and make it dillicult
to determine whether a change in the monetary environment was re-
sponsible lor the Hndings, or whether a change in investment strategy
produced the result. In addition, it is likely that some investment man-
agers rely on monetary policy in determining their futures investment
strategies, thus making the separation of the influence of the monetary

'The JP Morgan Lorniiiodity \rn\v\ ;ilsn u;is evKiiim-d. and tin.- rfstills were nitt malerially dilk'tenl
From ihdsc reported in ihf sludy. Wo rt-|)orl resulls Inim llii- CiSt^l since llic indcv is .nailabif lor
one year more than ihe JP Morj;iin index.
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TABLE I

Returns, Standard Deviations and Correlations for Alternative Investments

huU'.x

GSCI
Slocks
T-bills
Corp. Bonds
REITs

Mean Monthly
lietiini C?)

1,049
1,104
0,572
0,776
0,941

Standard
Deviation

5,243
4,519
0,233
2.338
4.591

Coefficient
of Variation

4,998
4,093
0.407
3.013
4.879

CSCI

1
- 0.040
-0.017
-0.126'
-0.037

Correlations

Stocks

1
- 0.093

0.412-
0,662-

Corporate
T-Bitls lioiuls lU.ITs

1
0,033 1

-0.080 0 427- 1

n = 300 months
• Signilicanl al the 5% level.

environment versus the trading strategy extremely diflieult. Throughout
this analysis, the merits ol investing in commodity futures were assessed
based on an examination of the GSCI.

METHODOLOGYAND RESULTS

Table I reports statistics calculated for the live asset classes over the entire
study period. The results show that stocks experienced the highest return,
approximately 13.2% annually, and T-bills the lowest, approximately 6.9%
annually. The CSCI had a slightly lower return than stocks, and had a
slightly higher variation. Thus, the coefficient of variation for futures is
considerably worse than the coefficient of variation for the other asset
classes. This evidence is consistent vvith previous studies, which found
that the stand-alone performance of futures is inferior to other asset
classes. The correlation results, however, suggest that commodity futures
may provide an attractive diversification vehicle. Specifically, the corre-
lation is negative hetween the CSCI and each of the other asset classes,
and is significantly negative in the case of corporate bonds.

We examined the diversification potential of commodity futures by
determining the improvement in the efficient set associated with intro-
ducing the CSCI to the investment mix. Figure I illustrates two alter-
native ctficient frontiers; the first includes stocks, corporate bonds, real
estate, and T-bills; the second adds futures as a fifth portfolio component.
The efficient frontiers arc constructed assuming there is no short-selling
and no riskless borrowing or lending. The exhibit clearly demonstrates
that commoditv futures allow an investor to achieve a more favorable
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FIGURE 1
Efiicicnl

portfolio over the full sample period. The benefits particularly are promi-
nent at moderate levels of risk.

The evidenee in Tahle I and Figure 1 suggests that the GSCI may
not he attraetive as a stand-alone asset on a risk/return basis. It does,
however, appear to be beneficial as a portfolio component, suggesting that
over the past 2S years investors could have enhanced their portfolio per-
formance by including futures. This conclusion is generally eonsistent
with the evidenee reported in the more recent studies. In the remainder
of the analysis, we address the relationship between monetar\'conditions
and the periormance of commodity futures, and reexamine their role
across alternative monetarv environments.

Monetary Conditions and the Role of Futures

In classifying the stringency oi monetary policy, we used an ex ante mea-
sure that differentiates fundamentally different monetary environments.
Following earlier studies, we classified all months as either falling in an
expansive monetary environment or a restrictive monetary environment.
These classifications were hased on whether the most recent change in
the discount rate was a decrease or an increase. A month was classified
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TABLE II

Returns, Standard Deviations imd Correlations

index
Mean Month!}

Return (%)
Standard
Dei'iation

Panel A: Expansive Monetary Periods (n =
GSCI
Stocks
T-bills
Corp. Bonds
REITs

0.335
1.735
0.485
0.978
1.884

4.321
3,934
0,184
2,008
4,059

Panel B: Restrictive Monetary Periods (n =

GSCI
Stocks
T-bills
Corp. Bonds
REITs

1.993
0.357
0.671
0.491

-0,188

6.167
5.167
0.246
2.539
4.976

Coefficient
of Variation

158 months)
12.899
2.267
0,379
2 053
2,154

130 months)

3.094
14.473
0.367
5.171

NA

(;s(:/

1
-0.085

0.076
-0.159'
-0.115

1
0016

-0,180-
-0,080

0,053

Correlations

Stocks

1
-0.020

0.504-
0.562-

1
-0,073

0.327*
0.721*

r-Bi!is

1
0,137

-0,031

1
-0,026

0.020

Corporate
Bonds HElls

1
0.421' 1

1
0.392- 1

• Significant al the 5% level.

as expansive (restrictive) if the most recent previous change was a(n)
decrease (increase). An important advantage of this measure is that it
requires only past information, and therefore would have iiliovved an in-
vestor to reallocate portfolio weights over the period in an ex ante manner.

Jensen and Johnson (1995), Booth and Booth (1997), and Jensen,
Johnson, and Mercer (1997, 1998) used this binary classification tech-
nique, shovAing that it serves well as a broad measure of monetarv con-
ditions, further support is provided by Jensen, Mercer, and Johnson
(1996), who showed that the federal funds premium, monetary aggre-
gates, and various measures of hanking activity differed significantly
across the ticlined environmcTits."^

Table II, panels A and II, report summary'statistics for expansive and
restrictive monctarv' |)criods, respectively. Iherc arc twelve months in
which a discount rate change occurred that was in the opposite direction
Irom the prior change (e.g., the first rate decrease following one or more
increases). Since these twelve months necessarily include d;tys in both
expansive and restrictive monetary periods, they were e.xcliided from the

Ubile this cliissificiitiiin lechniquo has bct-n t'lnployed f lTi ' t l i \ f l \ ui dilTerfiiiiatc rundiimcntalK
dillcrt-nt monetary ttindilions, wv arc not advixatinj; thi.s proLi-dirrf as IUL- bi'sl Lcchniquc Inr iik'n-
tih-ing niirmr th^uiftc. in ihc slringuncy of mi>ni-tar> pdlit-y. A nmrf rt-lmcd dppm îch dial ^uljusls
more trc(|iiL'nl]\ wmiM In- rf<|iiired to jLinmjjIish tliiil lask |sef"l1iorlK'(..ke I 14471 and Patelis (1 497)
lor cxamplfsl. Use of siieh niea.siires, liov\e\cr, requires morf Ireqiient tradinji and more siiiijcLtiM'
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sample. The total study period includes 300 months (2S years X 12)
distrihuted as follows: 158 expansive-policy months, 130 restrictive-pol-
icy months, and 12 months that were excluded hecause they included
days in both environments. Since a restrictive nn)nctary environment was
initiated in January 1973, February 1973 is the first month in the sample.

The mean returns and standard deviations reported in Tahle II show
a substantial difference in the performance of each asset class between
monetary environments. Ihc mean returns for stocks, corporate bonds,
and real estate arc higher in expansive environments than in restrictive
environments. This evidence is consistent with the evidence reported hy
Jensen et al. (1996) and Jensen et al. (1997, 1998). In contrast, the GSCI
and T-bills have higher returns in restrictive policy environments.

The return differences especially were pronouneed for stocks, real
estate, and commodity futures. In expansive periods, stocks and real es-
tate provided annual returns oF approximately 21 and 23%, respectively.
In restrictive periods, the corresponding annual returns are 4 and —2%,
respectively. In contrast, the average annual return to the GSCI was ap-
proximately 4% during expansive periods and approximately 24'?̂  during
restrictive periods. The return differences, in ahsolute terms, were much
smaller for the other two asset classes. T-hil!s had an annual return that
is approximately 2.2% higher in restrictive periods, whereas the annual
return to corjiorate bonds was approximately S.8% higher in expansive
periods.^

The standard deviations presented in Table II show that the variation
in returns was quite eonsistent across monetary' environments, hut that

^We e.uimiiied ihc scnsilixily of our resirils to Iwu elianges. t'irsl. we considered ihe impail ihal
changes in [he monetary regime had on our (indinfis. Specifieally. researchers h;ne idenlilled ihree
distinct opcratinji-policy rcninics since 1470 (see Cilberl. I4SS1. The three periods are pre-Ocliiher
1479, October 1474 to OCIDIKT 14H2, iind posl-Octoher I4S2. I hcsc regimes were created hecausf
ihc Fed switched from interest rale to m(>neUir\-aty>renate targeting in October 1974. and switchL-d
from targeting nonborrowcJ reserves to Uir^etinji borrowed reserves in October 1982. We performed
three separate regressions that included a discount-rate-chjinge dummy variable, along with an in-
teraction dummy lor the rcspeetive regimes. The re.siills ol the regressions indicated ibat futures
return patterns were significantly stronger tban a\eragf in ihe pre-i479 period, signilicanlly weaker
than average in the 1474-1482 period, and not signilicanliy dillerent Irnni average in the post-l4S2
peri<id. While these Hndings suggest thai I ed operating procedures had an influence on the return
patterns, generaiiying Inim tbese results sbould be done witb caution, given the rt'lali\cly lew ob-
servations in eacb of tbese regimes. Second, we consider the sensitivity oi tbe results to cbanges in
tbe composition of tbe (JSCI. Speeilkally, there bave heen only si.\ commodity futures eontraets
(silver, sugar, beans, corn, wheat, and eattie) tbat continuously have heen a component of the tISCI
from January 1973 through December 1497. Tbus, over the 25-year period, an additional !9 com-
modities have been added to the index. To remove the influence of the added contracts, we created
an equally weighted index composed oF tbese si\ commcjdities and examined tbe returns associated
wilb sui h an index. I be mean mnruhly return for tbe index during expansive and restricti\e periods
was 0.2149 and I.TO.^SS, respectively, wbich is comparable to the return diflerence reported in
Table 11 lor tbe composite tiSCI index over the same period.
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TABLE III

Tests for Differences in Returns and Risk Across Monetary Finvironments

Difference in Mean Monthly Difference in Standard Deviation of
Index Returns {'''<) {t-statistic) Monthly Retunts {F-statistic}

GSCI -1.6584 -1.B463
(-2.59)* (2.04)*

Stocks 1.3781 -1.2327
(2.50)* (1.72)-

T-bil!s -0.1862 -0.0617
(-7.13)* (1.78)

Corporate Bonds 0.4866 - 0.5311
(1.78) (1.60)*

REITs 2.0719 -0.9240
(3.80)* (1 51)'

• Significant at the 5% level,

they were higher for all Pive asset classes in restrictive monetary periods.
This result is especially surprising for stocks, corporate bonds, and real
estate, since these securities ulso experienced lower returns during re-
strictive monetary periods. The eoefficients of variation show that on a
stand-alone basis, the GSCI was quite inferior to the other asset classes
during expansive monetary periods, in contrast, the risk/return trade-off
for stoeks, corporate honds, and real estate during restrictive periods was
suhstantially below tbe other asset classes. This e\idence suggests that a
portfolio consisting entirely of futures would have heen a poor investment
during expansive monetary periods, whereas a portfolio of eommon stock,
corporate honds, or real estate would have heen a poor choice during
restrictive periods.

The correlations reported in I ahie Ii suggest that the relationships
between the monthly returns did not change substantially across the
monetary periods. Commodity futures had a slightly lower eorrelation
with stocks, corporate honds, and real estate during e\pansi\e periods,
wbile ibe correlation oi lutures witb I-bills was lower during restrieti\e
periods. The consistency of the correlations aeross monetary environ-
ments indieates thai the patterns in correlations descrihed by Cbance
(1994) cannot be entirely attributed to changes in monetary conditions.

Table iii reports the results of statistical tests to determine whether
the return and risk differences reported in Tahle Ii are statistically sig-
nificant. A standard /-test is used in testing for the difference between
mean monthly returns.'' Ihe results indicate that the return differences

"Thi. ' ( - I f s t s vveri' i idjiisU'd lor ( l i l t c r c i i i f s in Viir i i inic when ;i |)[iii)j>riate.
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for stocks, real estate, commodity futures, and T-bills are statistically sig-
nificant. In the case of corporate bonds, the return difference is only
marginally significant. The results ot the F-tests indicate that the risk
differences are statislieally significant for all Hve asset classes. I h e risk
differences suggest that restrictive monetary periods generally coincide
with periods of increased economic uncertainty.

The results in Tables II and III are eonsistent with the view that
expected and actual inflation play a more prominent role in security re-
turns during restrictive monetary periods. Specifically, the two asset
elasses that perform well during restrictive monetary periods are T-biUs
and commodity futures, which arc investments that generally are im-
pacted less ad\ersely by inflation. This finding is consistent with Rjornson
and C'arter (1997). who suggested that eommodity returns tend to be
higher during recessionary periods (which are eharaeterized by lower in-
terest rates and inflation), and are generally lower during expansionary
periods (which are characlcri/ed by higher interest rates and inflation).
In the case of I-bills, the .̂ O-day T-bill is unlikely to be impacted adversely
by changes in inflation expectations, and hence may serve as an effective
investment when inflation becomes a more prominent concern for inves-
tors. Tbe GSCI is more likely to increase in value during periods of un-
expected inflation as increases in commodity prices are inflationar\'. In
contrast, stocks and corporate bonds are more likely to be impacted ad-
versely by increases in inflationary pressures.

Unexpectedly, real estate exhibits tbe strongest patterns across mon-
etary periods, and its perlormanee differs markedly from the performance
of tbe other two proposed inflation hedges. The REIT index performs very
poorly during restrictive monetary periods, and actually has a negative
return. During expansive monetary conditions, however, the REIT index
exhibits the best performance of tbe five securities. Direct real-estate
investments could exhibit a different performance pattern, but as indi-
eated previously, such investments bave limited accessibility, low liquidity,
and unreliable return data.

The strong performance patterns documented in lables 11 and III
are eonsistent with the existence of a systematic relationship between
asset returns and monetary' eonditions. This relationsbip is supported by
three aspects of the study. First, the study considers 2T years of return
data, which is a much longer period of study than most previous researeh.
Further, the period includes a variety of economic conditions and is di-
vided almost equally into expansive and restrictive monetary |ieri(Kls. Sec-
ond, there is a strong economic rationale, as discussed in the Related
Research section, for the existence of the asset return patterns. Specifi-
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TABLE IV

Optimal Portfolio Allocation Across Asset C'lasses

Portfolio
Std. Di'v.

0.5
1.0
1.5
2.0
2.5
3 0
3.5
4.0

CSCI

5.63
12.11
18.22
24.28
30.41
36.11
28.64
12.17

Opi

Stocks

6.51
13.56
20.22
26.82
35.23
50.87
71.37
87.84

itnal Portfolio W'eii

1 -Hiils

80 70
58 67
37.87
17.26
0.00
0,00
0,00
0,00

('orponitc
lioitils

7.16
15.66
23.69
31.64
34,36
13,02
0.00
0.00

Kr/Ts

0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00

PorTfolio uveighls were delermtried by conslrucling an opiimal portlolio assuming no short-selling and no nskless borrowing
or lending.

cally, we provide references to botb tbeoretical and empirical research to
motivate the analysis. Third, the asset return patterns are found to be
both economically and statistically signifieant.

As witb any stutly of security returns, the findings should be inter-
preted with eaution. Specifically, while the evidence supports the exis-
tence of a systematic rclationshi|i between monetar\ conditions and asset
returns, tbe findings do not prove that sueh a relationsbip exists. Tbe
lengthy study period reduces tbe influence of unusual observations, but
their impact is not eliminated. 1 bus, there is always the possibility tbat
the return patterns are coincidental rather than systematic.

EFFICIENT PORTFOLIO ALLOCATIONS

We next examine the optimal portfolio allocations for tbe five asset classes
in order to determine the role tbat futures play in the optimal portlolio
during tbe study period. We first examined the optima! portfofio com-
position without regard to the monetary environment. Table IV reports
the asset weights for eight alternative portfolios that fall on the efficient
frontier.' The weights were of)tained hy using monthly returns across the

'Tilt ' t.'frii.'ii'nl frontifrih cnnslrucU'd assuming nn shurl-scllin^ jrul nti risUfSsbfirrowinjj
Shiirl-scllitiK is nol L-()nsiil(.TL'd lor slocks inn! honds due lo IIH' diCliiiillv Liss<ii-iaii>d n i l h SIRII (nins-
jRlions. hnli.Tin>4 shurl p^J^ili^lns in lulures l o n l n i t l s , huwt-MT. ih nn murf dilfuiill lli;m cnlerinfi î
long position in UiturcN. In ihis aniilyjis. sliorl |iosilions in fiilLiri's vvcrt" nnl toiisitk-rcd ikn- Ki ihf
fons l ru i l ion <il ihi- CiSC'l indt'x, tn jiarlic nl;ir. the index wiisconslriKU'd hiisfilon <i slratcnv olrnllinii
i'onviird long positions in ilu' various i'uluri's c'onlrafls and includt-d ihc r-[)ill rolurn (sec Appendix
I lor a dfscripUon of the construction of the CiSC^Il. 'Hie poor performance of iho GSCI diirinj;
expansive monctan ' periods, however, suggests that short-selling riiliircs m-.\\ he ^idvanUigeousdtiring
such periods.
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entire 25-year study period. Eight increments of portfolio rLsk, measured
as tbe standard deviation of monthly returns, were selected, and tbe
weigbts associated witb each of tbese standard deviations tben were de-
termined. As expected, very low-risk portfolios contain mostly T-bills,
wbile very high-risk portfolios contain mostly stocks. Commodity futures
play a prominent role in all of the portfolios, representing more than 10%
of the portfolio in all cases except for the lowest-risk portfolio, lor mod-
erate risk levels, the optimal portfolio consists of significant investments
in at least three of the five asset classes. For example, at the 2% portfolio
risk le\el, there is an almost even distribution of weights aeross com-
modity futures, stocks, l-bills, and corporate honds. At the 2.S% risk level,
there is an almost even weighting in commodity futures, stocks, and cor-
porate bonds.

For com])arative purposes, we restricted the GSCI weight to zero at
each of the eight standard deviations presented in Table IV. In every case,
the portfolit) return (not presented) was higher when tbe GSCI was in-
cluded. Tbe largest annual return difference, occurring at a standard de-
viation of 4%, was approximately 6%. The smallest annual return differ-
ence, occurring at a standard deviation of O.S%, was approximately 0.2%.
These findings further support the eontention that futures should be con-
sidered a viable component of an investor's portfolio.

fable V lollows the same format as I able IV, but contains the optimal
portfolio allocations when considering monthly returns ft)r eaeh of the
two monetary periods. The findings are consistent with the results re-
ported in Tables II and III, and suggest that monetary conditions play an
important role in determining tbe attractiveness of including the GSCI
in a portfolio. During expansive monetary periods, commodity futures
play no significant role in the efficient portfolios, as the highest weight
applied to futures is only 2.51%. As expeeted, there are virtually no dif-
ferenees in returns when the GSC'I weight is restricted to zero (results
not reported). Again, T-bills play the most important role in the low-risk
portfofios and no role in the high-risk portfolios. Common stock, corpo-
rate bonds, and real estate play prominent roles In most of tbe portfolios.

Table V also reports the weights for the efficient portfolios formed
during restrictive monetary periods. I be resLilts suggest prominent roles
for commodity futures and l-bills during restrictive policy periods. Fur-
thermore, when tbe GSCI weight is restricted to zero (not reported), the
efficient frontier collapses to only one portfolio, and it is \0()9( T-hills.
Thus, the return advantage from including the GSCI in restrictive periods
is quite substantial. Surprisingly, stocks, corporate bonds, and real estate
offer no advantage as a portfolio component. Even though stocks, bonds,
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TABLE V

Optimal Portfolio Allocation across Monctar\' Periods

Standard
Dei'ial ion

0.5

1.0

1.5

2.0

2.5

3.0

3,5

40

Moiii'liir)'

Envirofjnu'}it

Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive
Expansive
Restrictive

asci
0.34
8.04
0.89

16.50
1,43

24.81
1,97

33.04
2,51

41,04
0.60

49,22
0.00

57,20
0.00

65.37

Oplimcil

Stacks

5.15
0,00

10 42
0,00

15.49
0.00

20.61
0.00

25.72
0.00

32.31
0.00

41 63
0,00
3,38
0,00

Portfolitt

riiilh

83.69
91.96
64.89
83.50
46.82
75.19
28 56
66.96
10,33
58.96
0,00

50,78
0,00

42.80
0.00

34.64

\\ei}>hts(%)

(.Corporate
lit II Ills

3.63
0.00
8.98
0.00

14.13
0.00

19,33
0.00

24,52
0.00

21.68
0,00
2,04
0,00
0,00
0,00

REITs

7.21
0.00

14,82
0.00

22.14
0.00

29,53
0.00

36.91
0.00

45.41
0.00

56.33
0.00

96.62
0,00

Portfolio weights were determined by constructing an optima] portfolio assuming no short-selling and no riskless borrowing
or lending.

and real estate exhibit attractive correlations with commodity futures and
T-bills, the diversification potential provided by stocks, bonds, and real
estate does not offset their poor performance durinf? restrictive monetary
periods.

Overall, the results indicate that commodity futures could have pro-
vided a valuable addition to portfolios over the last 25 years. The low
correlation that commodity futtires have with other assets provides a sub-
stantial diversification opportunity, leading to them being heavily
weighted in optimal portfolios. When the data are dichotomized by mon-
etary stringency, it is clear that monetary conditions can he used easily
to improve the allocation ol commodity lutures in portfolios. During ex-
pansive monetary' periods, commodity futures offer no benelit as a port-
folio component. In stark contrast, during restrictive periods, the optimal
portfolios contain large commodity futures positions. This evidenee is
consistent with the contention that commodity futures provide an in-
vestment vehicle that allows investors to hedge against adverse inflation-
ary/monetary conditions." These same monetary conditions tend to be
detrimental to stoeks and corporate bonds.

, establishing a position tlial iiiLiulutl f ufllu- GSC'I rfporkd litrf
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SUMMARY AND CONCLUSIONS

1 his study provides evidence on the use of passive buy-and-hold strategies
in commodity futures. First, we examined the performance of commodity
futures from 1973 through 1997 to assess their general attractiveness as
a stand-alone investment, and as a portfolio component. In the overall
study period, futures were shown to be a relatively poor stand-alone in-
vestment, sinee they have both lower returns and higher standard devi-
ation than stocks. In a portfolio eontext. however, return/risk optimization
(over a range of risk levels) gave substantial weight to commodity lutures
over the full sample. Such allocation significantly enhanced the portfo-
lios' returns. This evidenee supports the use of futures in traditional port-
folios over the last 25 years.

Second, we examined monetary stringency's Impact on the perfor-
mance of the same commodity futures. Once we dichotomized the sample
into expansive-versus-restrictive monetary environments (using only past
information), we found dramatically different results tor commodity fu-
tures hoth as a stand-alone investment and as a portfolio component.
During restrictive policy periods, commodity tutures exhibited strong re-
turn/risk pertormancc as a stand-alone investment. Further, they were
shown to have suhstantial weight in efficient portfolios across a wide
range ot risk levels, signifieantly enhancing the portfolios' returns. In con-
trast, during expansive poliey periods, eommodity futures had ]ioor re-
turn/risk periormance, and played virtually no role in elficient portloli(js.
Therefore, our evidenee demonstrates the importance of using monetary
stringency to guide the allocation of assets like commodity futures that
are commonly viewed as inflation hedges.

APPENDIX I: CONSTRUCTION OF THE
GOLDMAN SACHS COMMODITV INDEX (GSCI)

The source lor the following intormation is The GSCI Maintal, (ioldman
Sachs. Consistent with The GSCI Manual. "GSCr' is used throughout
this description to descrihe the total return index. The CSCI is world-
production weighted and the quantity of each commodity is determined
hy the average production of the commodity over the previous five years.
T he index includes all commodities offering sufficient licjuidity and fu-
tures eontraet investability. Currently, the GSCI consists of 22 commod-

li.uc been inft'asiblc dm- li) Iransaclion cosls and L'timpk'xily. Spfi.i!'it':ill), ihc index is (.onslrut'led
based on a procedure of rolling over long posilions in 22 difiercnt rulurcs contracts (see Appcndiv I
for a description). Since July 2H. 1992, however, tbt- Chicago Merciintik- lixchan[>f has oflorcd a
cnnlratt nn the (SSC'l, ihiis makinj> sucb a slralcgy t-asiiy iicccssihic lo investors.
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ities from three hroati eategories, tlistrihutetl as loliows: lour energy prod-
ucts, nine metals, anti nine agricultural protluets. The GSC'I returns are
calculated hased on the arithmetic average of returns to long positions in
futures contracts that arc nearest to expiration. At the beginning of the
expiration month, lutures contracts that are near to expiration are ex-
changed for contracts with the ne\t applieahlc expiration date. Acti\ely
traded contracts, e.g., certain encrg\ and intlustrial metals, have contracts
that expire monthly, and thus, are rolled forward on a monthly hasis.
Agricultural and livestock futures are rolled forward on a less-frequent
hasis heeause the a\ailahility ol these contracts is tlependent on key
points in the production cyele. The expiring contracts are rolled into the
now eontraets over a five-day roll period that occurs on the lifth through
the ninth business days ol the month. Ihe rolls oeeur at a rate ol 20%
per day and are assumed to occur at the daily settlement priee at the end
of eaeh of the fi\e rolling-period days. The final GSC'I return is calculated
f)y aikling the l-hill return to the return obtained from the long position
in the futures contracts. This return represents a fully eollaterali/ed re-
turn, and thus is comparable to the returns earned from long positions
in equities and bond?IS.
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