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MANAGED COMMODITY FUNDS

This paper examines the performance of managed commodity funds during the period
1982 through 1996. By year-end 1996 almost $30 billion of speculative capital wasinvested in
these funds, a nearly 60-fold increase since 1980. Threetypes of managed commodity funds
areavailable. First, investorscan purchasethe shares of public commodity (or futures) funds,
which issimilar to buying sharesin a stock or bond mutual fund except that mutual funds buy
and sdll securitiesrather than commaodity futures. Public funds are accessible to small (retail)
investor s because they typically have the lowest minimum-investment requirements. Second,
investor s can place funds with a commadity pool operator (CPO), who poolsall investors
fundstogether and employsone or more commaodity trading advisors (CTAS) to manage the
pooled funds. Pools have higher minimum-investment requirementsthan public funds. Third,
investors can directly retain a CTA to manage their fundson an individual basis. Thisavenue
isopen only to investor swith substantial net worth and to institutional investors, since CTASs
typically set high minimum-investment requirements.*

The fees charged by commodity fundsvary significantly but arein general quite high.
CTAsimpose both a management fee (about two to three percent of principal) and a pr ofit-
based incentive fee (about fifteen to twenty-five per cent of net new profits). In addition to
passing through to investor sthe fees charged by CTAs, pools and public funds also have
similar management and incentive fees. There may also be one-time front-load and back-load
fees of up to 8 percent of principal, and brokerage commissions and trading expenses can
amount to asmuch as 10 percent of principal during ayear. Despite these high fees, a general
conclusion of the paper isthat sometypes of managed commodity fund investments provide

high after-fee returns compared to traditional asset classes, and that when these investments



areincluded in diversified stock and bond portfolios the perfor mance of those portfoliosis
significantly enhanced.

This paper providesthe most compr ehensive analysis of the perfor mance of managed
commodity fundsto date. It encompasses sixteen years of data on managed commodity funds
and includes nearly two hundred thousand monthly return observations. Unlike most prior
studies, the data used in this study include comprehensive per for mance infor mation on non-
surviving commodity funds, which permitsa mor e thorough analysis of the effects of
survivorship biason reported fund returns. In addition, the study providesa thorough
analysis of the“ self-selection” biasin reported returns by being able to make use of unique
data on first-reporting dates, and shows how prior proceduresfor treating the self-selection
bias may result in adownward biasin reported returns. The paper also providesa
comprehensive analysis of the portfolio allocations that would be given to the alternative
commodity fund investmentsin diversified stock and bond portfolios. A unique aspect of this
analysisisthe comparison of managed commaodity fundswith both passive and “ momentum”
commaodity indexes, which shows that those indexes are not a substitute for an investment in
managed commaodity funds.

The organization of the paper isasfollows. Sections| describesthe data examined
and discusses two potential biasesthat may exist in thedata. Section || describesthe
measur es used to evaluate the perfor mance of managed commaodity fund investments.
Sections |1 and IV provide performance data for commodity funds, both as" stand-alone"
investments and assetsin diversified stock and bond portfolios. Section V estimatesthe
optimal allocationsthat managed commaodity fundsreceivein constrained and unconstrained
stock and bond portfolios. Section VI compar esthe perfor mance of managed commodity

fundswith both passive and momentum commaodity indexes, and section VII summarizesthe
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conclusions of the paper.
. DATA AND POSSIBLE BIASES

The data encompass the monthly returns 1,150 CTAs, 439 commaodity pools, and 619
public fundsthat existed at sometime during the period 1980 through 1996. In total, thereare
119,481 monthly return observations: 60,054 for CTA's, 24,523 for commaodity pools, and
34,904 for public funds? Thesedataincludereturnsfor both surviving and non-surviving
commodity funds. Reported monthly returnsarenet of all fees. * Information about feesis
available only for the current period (April, 1997), and indicates that administrative fees
range from 0.1 to twelve percent of principal, with a median of about three per cent, and
incentive feesrange from ten to forty percent of net new profits, with a median fee of twenty
percent.

There may betwo biasesin the MAR data: a“self-selection” bias, and a
“survivorship” bias. A “self-selection” bias may exist becausethe MAR data may include
returnsprior tothe datethat acommaodity fund first reportsto MAR. In particular, the
reported performance histories of CTAs commonly includereturns prior to their accepting
investors (or “public”) fundsand registering with the CFTC.* Theinclusion of pre-reporting
returnsin the data may result in an upward biasin retur ns because only successful commodity
funds have an incentive to report returns. °

The data may also have a “ survivor ship” bias because not all non-surviving funds
may beincluded in thedata. If non-surviving funds have lower returnsthan surviving funds
(which seemslikely), omitting non-surviving (or lower-return) funds from the data will result
in observed returnsthat are upwardly-biased While our data containsreturnsfor both
surviving and non-surviving funds, it isnot clear that it includes all non-surviving funds,

especially for yearsprior to 1989.°



Two procedures are used to eliminate whatever self-selection exists. Thefirst omits
thefirst twenty-eight months of CTA reported returns, but doesnot omit any performance
history for funds and pools. Edwardsand Park (1996) find evidence of a self-selection biasin
CTA returnsbut not in thereturns of poolsand funds, and show that this bias can be
eliminated by omitting the first twenty-eight months of a CTA returns. A problem with this
procedure, however, isthat it also eliminates a large number of small CTAsfrom the data,
which imparts a downward biasto CTA returnsbecause small CTAsgenerally have higher
returnsthan large CTAs.” In particular, the statisticsin Appendix 1 show that when no
performance data ar e excluded small CTAshavereturnsthat are significantly higher than do
large CTAs. (Seecolumn 1) Further, thisdifference persists even after thefirst twenty-eight
months of performance data are excluded from thedata. (Seecolumn 3) Thus, omitting the
early performance histories of CTAs may unwitting cause a downward biasin CTA returns
by eliminating small, high-return, CTAsfrom the data.

The second procedure usesthe “first-reporting” dates contained in the MAR database
to construct a“first-reporting” (FR) rule to determine how many months of data to omit.
Specifically, because MAR did not collect comprehensive data on commodity fundsprior to
1991, only data subsequent to January, 1991, are used to deter minethe median number of
months of pre-reporting performance dataincluded in the MAR data for CTAs, pooal, and
funds® The respective median number of months are twelve, five, and six monthsfor CTAS,
poolsand funds, respectively.’ Thus, to correct for a possible self-selection bias, thefirst
twelve months of returnsfor all CTAsare omitted, thefirst five monthsof returnsfor all pools
are omitted, and thefirst six monthsof returnsfor all public fundsreturnsare omitted. This
procedur e has the benefit of not arbitrarily eliminating asmany small CTAsfrom thedata as

doesthe 28-month exclusion rule.



In subsequent analysesin this paper resultsfor only thefirst-reportingruleare
reported in thetext. Except for CTAS, theresultsare not sensitiveto which exclusion ruleis
used to correct for the potential self-selection bias. Resultsfor CTAswhen thefirst twenty-
eight monthsof returns are omitted arereported in the Appendix 4.

With respect to a possible survivor ship bias, data on attrition rates suggest that there
may be an upward biasin commaodity fund returnsduring the period 1980-88 because these
data may not include all non-surviving funds. Specifically, an analysis of “attrition rates’ for
commodity funds showsthat annual attrition ratesare much lower in the years 1980 through
1988 than in 1989 through 1996: about nine percent ver sus sixteen percent for CTAS, one
per cent versusfifteen percent for pools, and lessthan one per cent ver sustwelve per cent for
publicfunds.®® (See Appendix 2) Although thedifferencesin attrition rates pre- and post-
1989 could be due to the mor e tur bulent commoadity marketsthat existed during the 1990's, or
tothe greater supply of capital to commodity marketsin the 1990's, the most likely
explanation isthat prior to 1989 the data do not include all non-survivors. * An analysis of
the differencein returns of survivorsversus non-survivorsduring 1989-96 (when the data
contain most of the non-survivor s) indicatesthat the exclusion of all non-survivorsfrom the
data would result in an average annual survivor ship bias of 5.17 percentage pointsfor CTAS,
6.74 per centage pointsfor pools, and 3.05 percentage pointsfor public funds (see Appendix 3).
Thus, to the extent that some non-survivor s are omitted from the data prior to 1989, reported
fund returns during those year swill be upwardly biased.*?

II. PERFORMANCE MEASURES

To evaluate the performance of alter native managed commodity fund investments,

both raw returnsand risk-adjusted returns are examined for three stylized portfolios of

CTAs, pools, and funds: (1) one-fund portfolios, wher e each month theinvestor isassumed to
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select asingle CTA, pool or fund; (2) Equally-Weighted Market Portfolios (EWM P) of all
CTAs, poals, or fundsin existencein a particular month, whereit isassumed that an identical
amount isinvested each month in each CTA, pool, or fund in the portfolio; and, (3) Value-
Weighted Portfolios (VWMP) of all CTAs, pools, or fundsin existencein a particular month,
wher e the monthly fund-weightsreflect the proportion of total fundsunder management by all
CTAs, poals, or fundsin themonth that is managed by a particular CTA, pool, or fund.
Monthly and annual returnsfor these stylized portfolios are examined over the seventeen-year
period 1980 through 1996.

Monthly returns are measured asthe changein the unit-value of the fund (capital
gainsor losses) during the month plus any cash distributions per unit-value made during the
month divided by the unit-value at the end of the preceding month. Monthly returnsfor an
EWMP arethe simple arithmetic average of the monthly returnsof all CTAs, poolsor fundsin
the portfolio. Monthly returnsfor a VWMP ar e the weighted-aver age of the monthly returns
of the CTAs, pools, or fundsin the portfolio. Asinvestments, therefore, both EWM Ps and
VWM Psimplicitly assume a one-month investment horizon and that investorsre-balance their
portfolios at the end of every month to maintain the assumed weightsin the portfolio: equal
for the EWM P, and dollar-weighted for the VWMP.®® For randomly-selected, single CTA,
pool, and fund portfolios, expected monthly returns are the simple aver age of the monthly
returnsof all CTAs, pools, or fundsin existencein the month, similar tothereturnson an
EWMP. (Thevolatility of monthly returns, however, will be different.**

Risk-adjusted returnsfor commodity fund investments are measured by their Sharpe

ratios (SR).* Sharperatiosare calculated as

Ri- Ry
Si
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where R; =theaverage monthly rate of return on theith commaodity fund investment during a
specified investment period; Ry = the average monthly risk-freerate of return (or T-Bill
return) during theinvestment period; and s; =the standard deviation of monthly rates of
return on the ith commodity fund investment during the investment period.

Returnsvolatility isalso examined. Returnsvolatility ismeasured asthe standard
deviation (SD) of monthly returnsfor a specifictimeperiod. For example, theannual returns
volatility for an EWMP (or a VWMP) of CTAsisthe standard deviation of the twelve
monthly returnsduring theyear on an EWMP (or aVWMP) of CTAs. Thereturnsvolatility
for arandomly-sdlected, single CTA, pool, or fund portfoliois more complicated: it isa
function of both the time variation in returns and the cross-sectional variation in returnsthat
occur s because a different CTA, pool, or fund is selected every month from the population of
CTAs, pools, and funds. For example, the expected annual returnsvolatility for aone-CTA
portfolio isthe standard deviation of all individual CTA monthly returnsduring the year.

In the analyses which follows, averagereturns, returnsvolatility, and Sharperatios
for each of the alter native commodity fund investments are compared to similar performance
measuresfor traditional asset classes. Table 1 providesreturnsfor the benchmark
investments large-cap and small-cap common stock indexes (the S& P 500 index and the
Russell 2000 index respectively), U.S. Treasury bills, intermediate-term gover nment bonds,
long-term gover nment bonds, and long-term cor por ate bonds; and for two commodity
indexes, the CRB and the MLM index.

[Il. COMMODITY FUNDSASSTAND-ALONE INVESTMENTS
A. Commodity Trading Advisors

Table 2 provides performance statisticsfor CTAs. randomly-selected, single-CTA
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portfolios, EWMPs of CTAs, and VWMPsof CTAs. (Appendix 4 provides comparable
performancefiguresfor CTAsafter omitting the first twenty-eight months of reported
returns.) Four conclusions emerge from thisanalysis.

First, thereturnsvolatility of single-CTA portfoliosis morethan twicethereturns
volatility of either an EWMP or a VWMP of CTAs.* Thisoccurs because single-CTA
portfoliosare not diversified across CTAs. Thus, a much higher returnsvolatility for single-
CTA portfolios makesthem an inferior investment to either an EWMP or aVWMP of CTAs,
sincetheir mean return isno higher.

Second, averagereturnson an EWMP of CTAsare generally much higher than on a
VWMP of CTAs. For example, in the 1982-96 period an EWMP of CTAshad an annual
return of almost 23.2 percent, whilea VWMP of CTAs had an annual return of 13.8 percent .
This occur s because small CTAs generally have higher returnsthan large CTAs.Y

Third, returnson both an EWMP and a VWM P of CTAs have been falling over time.
For example, annual returnsfor an EWMP of CTAsare much higher in 1982-88 (34.3
per cent) than in 1989-1996 (13.3 percent).

Fourth, returnsvolatility, for both EWMP and VWMP returns, is consider ably lower
in 1993-96 than in earlier years. (It isalso largely insensitiveto whether twelve or twenty-
eight monthsof returnsdata are excluded.)

B. Pools

Table 3 provides performance statistics for commaodity pools. randomly-selected,
single-pooal portfolios, an EWMP of pools, and a VWMP of pools. These statisticsare similar
tothosefor CTAsin thefollowing respects:

-- thereturnsvolatility for single-pool portfoliosis much higher than for either an

EWMP or aVWMP of pools;



-- averagereturnsfor both an EWMP and a VWM P of pools have been falling over
time, and are much lower in the 1989-96 period than in earlier years (for example, an EWMP
of pools had an annual return of 28.7 percent in 1982-88 versus an annual return of 9.4
per cent in 1989-96); and

-- thereturnsvolatility of both an EWMP and a VWM P of poolsis much lower in
1989-96 than in earlier years.

They differ from the performance statisticsfor CTAsin that the mean return in 1989-
1996 for a VWMP of poolsis considerably higher (13.9 percent) than the mean return for an
EWMP of pools (9.4 per cent), the opposite from that for CTAs. This probably occurs because
pools can employ whatever size CTAsthey believe will deliver the best performance. In
addition, there may be economies of scale in pool operations.

C. Public Funds

Table 4 provides performance statistics for public funds: randomly-selected, single-
fund, portfolios, an EWM P of public funds, and a VWMP of public funds. The pattern of
public fund returnsissimilar to those for pools, with one major exception: public fund
returnsare much lower than for either poolsor CTAs. For example, in 1989-96 the mean
annual returnsfor an EWMP of CTAs, pools, and fundsare, respectively, 13.3 percent, 9.4
per cent, and 6.2 percent, thelatter just bar ey above the mean Treasury Bill return during
thisperiod (5.16 percent). Assuch, public funds have the lowest returns of all managed
commodity fund investments.

D. Comparative Risk-Adjusted Returns

In Table 5 managed commodity funds areranked against each other aswell as against

traditional asset classesin termsof risk-adjusted returns. An EWMP of CTAsranksfirst

among all investmentsin 1982-96, first during 1982-88, and second during 1989-96. CTA
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returnsduring the 1982-88 period, however, are probably upwar d-biased because of a
survivorship bias. But even during 1989-96, when thereisprobably little survivor ship bias,
an EWMP of CTAs continuesto be a good stand-alone investment, ranking below only
common stocks. Given the sensational (and historically abnormal) high returns generated by
common stocks during thisperiod, an investment in an EWMP of CTAs appearsto provide
very attractivereturns.®® An EWMP of poolsranks second during 1982-88, but itsranking
fallsto a dismal seventh during 1989-1996, making it a poorer stand-aloneinvestment than
common stocks and bonds over the entiretimeperiod. Public fundsalso perform poorly, no
doubt because of the higher feesassociated with those funds and self-imposed restrictionsin
retaining only “seasoned” CTAs"® Finally, as expected, randomly-selected, single-CTA, poal,
or fund portfolios never receive a high ranking because higher returnsvolatility lowerstheir
Shar peratios significantly.

Table 5 also shows the performance statisticsfor VWMPs. A VWMP of poolsranks
third for the entire 1982-96 period, behind cor por ate and gover nment bonds and ahead of
common stocks, third in 1982-1989, and first in 1992-96. It isnotablethat aVWMP of CTAS
never rankshighly, reflecting the poorer performance of large CTAs. Thus, in 1989-96 a
VWMP of pools providesrisk-adjusted returns higher than even the “ high-flying” S& P 500
stock index. Further, in 1989-96 (a period relatively free of survivorship bias), the Shar pe
ratio for aVWMP of poolsisconsiderably higher than for an EWMP of CTAs (0.955 ver sus
0.796).°
E. Summary

The foregoing analyzes suggest five major conclusions. First,a VWMP of pools
stands out as an attractive stand-alone investment, with respect to both traditional asset

classes and other managed commadity funds, especially during 1989-96. Although aVWMP
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of pools ear ned a somewhat lower aver age annual return than common stocks during this
period (13.9 percent versus 16.0 percent), the lower volatility of pool returnsresulted in a
higher Sharperatiofor aVWMP of pools. This performanceisespecially impressive given
the extraordinary high common stock returnsduring the 1989-96 period. A clear implication
isthat pool managers add value: they generate higher returnsand higher Sharperatiosthan
most traditional assets classes, and they outperform other managed commodity funds.

Second, neither single-CTA, pool, nor fund portfoliosnor any type of public
commaodity fund investment make attractive stand-aloneinvestments. Single-CTA, pool or
fund portfolios have high returnsvolatility, and public funds have significantly lower returns.

Third, the strong performance of an EWMP of CTAsduring 1982-1988 should
probably be given less credibility for two reasons. Thisperiod is subject to the greatest
survivorship bias, and CTA reported returns are highly sensitive to the data exclusion rule
used to control for self-selection bias.

Fourth, returnson all types of managed commaodity fundsfell substantially in 1989-
1996, compared to 1982-88, for reasonsthat remain unclear. A possible“data” explanation is
that returnsin 1982-88 may have been artificially inflated because of an upward survivor ship
bias. Theelimination of thisbiasin 1989-96 makesin appear that returnsfell in 1989-96.
Another possibility isthat market conditionsin 1989-96 may not have been favorableto
commodity traders. In particular, most commodity tradersareto a greater or lesser degree
“trend followers,” and in 1989-96 commodity prices exhibited lesstrending behavior (or more
choppiness) than in earlier years, making it difficult for tradersto capitalize on pricetrends.
Finally, during 1989-1996 ther e was undoubtedly greater competition. With more capital and
traders competing for trading profits, commaodity markets may have become mor e efficient,

resulting in lower returns.
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Fifth, despitethe declinein returnsin 1989-96, Shar peratiosfor a VWMP of pools
rose significantly from 1982-88 to 1989-96 (from 0.694 to 0.955) because lower returnswere
mor e than offset by a lower volatility of returns. However, thiswasnot true for an EWMP of
poolsor for either an EWMP or aVWMP of CTAs. Thus, large pools appear to have been
mor e successful in managing risk than wereeither small poolsor individual CTAs.

V. COMMODITY FUNDSASPORTFOLIO ASSETS

An alter native way to view managed commodity fundsis as a separate asset classin a
diversified portfolio, and then determine whether portfolio performanceisenhanced by the
inclusion of commaodity fundsin the portfolio. Institutional investors, such as pension funds,
have begun to experiment with including managed commodity fundsin their portfoliosin an
effort to enhance performance® A reason to think that portfolio performance would be
enhanced by the inclusion of commodity fundsisthe low correlation between thereturnson
commodity funds and thereturns on most other financial assets.

Table 6 showsthe simple corréation coefficients between managed commaodity fund
returnsand thereturnson other asset classes. In general, these correationsarevery low
(generally below 0.10) and ar e often not significantly different from zero. Some correlations
areeven negative. For example, returnson a VWM P of pools are negatively correlated with
S& P 500 common stock returnsin all time periods, although they are never significantly
different from zero. Thehighest correlation observed for the 1982-96 period is 0.15, between
aVWMP of funds and long-term government bonds. Thus, including managed commodity
fundsin a diversified asset portfolio should provide diver sification benefits.

Adding a new asset classto a portfolio enhances portfolio performance (or increases

the portfolio’'s Sharperatio) if the asset in question satisfies the following condition:
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Sharpe Ratio of . Correlation « Sharpe Ratio
Candidate Asset” Coefficient™ ~ of Portfolio

)
wherethe correation coefficient reflects the correation between thereturns on the new asset
and thereturns on the existing portfolio.?? If thiscorrelation iszero, the above equation

reducesto the simple condition:

Sharpe Ratio of

3
3 [Candidate As@et] 0

Thus, an asset will satisfy thiscondition if itsreturn is greater than therisk-freerate of
return.®
Table 7 provides“ break-even” returnsfor the alter native commodity fund
investments. Specifically, the minimum (or “break-even”) rate of return that a commodity
fund must earn in order to enhance portfolio performance can be deter mined by rewriting
equation (2) and solving for R, therequired rate of return:
[Rc' R¢ Rp- Rs

1Pl
Sc Sp

(@) R.3T pc[?](Rp- Ri) + R
p

where R, = the average monthly rate of return on commaodity fund investment c; Rs = the
average monthly risklessrate of return; s.=the standard deviation of monthly ratesof return

on commodity fund investment c; R,= the aver age monthly rate of return on portfoliop; s, =
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the standar d deviation of the monthly rates of return on portfolio p; and fig, = the smple
correlation between monthly returns on the commodity fund investment ¢ and monthly
returnson portfoliop. For given O, ficy, Op, Rp, and Ry, therefore, therequired rate of return
on a commaodity fund investment isR ..

Break-even returnsfor two hypothetical portfoliosare shown in Table 7: onethat is
100 percent invested in the S& P 500 common stock index, and one that consists of 60 per cent
S& P 500 stocks and 40 per cent long-term cor porate bonds.?* Also shown are actual returns
on the alter native commodity fund investments. |f the actual return on a commodity fund
investment isgreater than the break-even return for that investment, including the investment
in adiversified portfolio will increase the portfolio’s Sharperatio. Over the entire 1982-96
period, aswell asfor the sub-period 1982-88, all commodity fund investments satisfy this
criterion for both benchmark portfolios. The only exception occursin 1989-96, when an
EWMP of public fundsfailsto satisfy thiscriterion for either benchmark portfolio. (A VWMP
of public funds bardy satisfiesit). Thus, a break-even analysisindicatesthat including
commodity fund investmentsin diversified stock and bond portfolios will enhancethe
perfor mance of those portfolios.
V. OPTIMAL PORTFOLIO ALLOCATIONS

The previousfindingsraise the issue of what allocations should be given to managed
commodity fund investmentsin order to optimize portfolio performance. Elton, Gruber, and
Rentzler (1987) show that optimal allocations can be obtained by solving the following

constrained optimization if the objective isto maximize a portfolio’s Shar pe-ratio:*

Rp' R+

(5) Maximize g, =
Sp
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subject to

pzd
pzd

Rp= & RiXi, & X;=1,x;3 Ofordli

whered, = Sharperatio of portfolio p; R, = the expected rate of return on portfolio p; s,=the
standar d deviation of the monthly rates of return on portfolio p; Rs =therisk-freerate of
return; X; = theproportion of asset i in portfolio p; and R; = the expected rate of return on
asset i.

Because the objective function represented by equation (5) isnon-linear, the
optimization solution must be obtained by using a numerical algorithm. In addition, optimal
allocations ar e estimated for both unconstrained and constrained portfolios.® In the
constrained-estimation procedur e, the minimum and maximum portfolio allocations for stocks
and bonds are set equal to the minimum and maximum U.S. capital-mar ket-value-weights
over the 1970-84 period.?’

Table 8 showsthe optimum allocationsfor CTAS, pools, and funds for 1982-96 and for
two sub-periods, 1982-88 and 1989-96. The allocations ar e gener ated by assuming that a
particular commodity fund investment (or combination of such investments) isincluded in a
diversified portfolio consisting of S& P 500 stocks, small-cap stocks, intermediate-term
gover nment bonds, long-term gover nment bonds, and long-term cor porate bonds. Optimal
allocationsfor portfoliosthat do not include any commodity funds are shown in the column
labeled w/o. In general, unconstrained portfoliostend to have from 15 to 47 per cent invested
in S& P 500 stocks and the remainder of the portfolio in long-term cor porate bonds and

intermediate-ter m gover nment bonds, depending on thetime period analyzed. Neither small-
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cap stocks nor long-term gover nment bonds enter the unconstrained optimal portfolios. In
1982-1996 an unconstrained portfolio consisting of 74 per cent bonds and 26 per cent stock has
an aver age annual return of 12.9 percent, a standard deviation of monthly returnsof 7.1
per cent, and a Sharperatio of 0.922. Thisportfolioisused asa benchmark against which to
evaluate the benefits of incor por ating managed commodity fundsinto the portfalio.

Columnsonethrough six in Table 8 show for both constrained and unconstrained
portfoliosthe optimal allocationswhen each of the alter native managed commaodity fundsis
included in the portfolio. For unconstrained portfoliosin 1982-96, an EWMP of CTAsand a
VWMP of poolsreceive the highest allocations (twenty-nine and twenty-eight percent
respectively). For constrained portfolios during this period these two commaodity fund
investmentsaswell asan EWMP of poolsall receive the highest permissible portfolio
allocation: twenty-seven percent. Further, theallocationsfor an EWMP of CTAsand a
VWMP of poolsrise sharply in the unconstrained portfoliosin 1989-96 (to thirty-nine and
forty-eight percent respectively). Takingonly 1989-96, a period for which the quality of the
dataisthe highest, inclusion of a VWMP of poolsincreasesthe Sharperatio of the benchmark
unconstrained portfolio by a surprising 45.4 percent (from 0.979 to 1.423), and increasesthe
Shar peratio of the benchmark constrained portfolio by 30.3 percent (from 0.954 to 1.256).
(Seecolumn 5in Table8) Theseincreasesin Sharperatiosoccur largely because of a
reduction in portfolio returnsvolatility, although thereisa small increase in average portfolio
returnsaswell.

When all commodity fund investments ar e per mitted to enter the portfolio, the results
arestrikingly dichotomous. In both 1982-1996 and the sub-period 1982-88, an EWM P of
CTAsisthe only commodity fund investment to enter the portfolio, receiving a portfolio

allocation of between twenty-six to twenty-nine percent in the constrained and unconstrained
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portfolios (see column 9in Table 8). Theresultsfor 1989-1996 ar e quite different: only a
VWMP of poolsentersthe portfolio, receiving an allocation of forty-eight and twenty-seven
per cent in the unconstrained and constrained portfolios respectively.

Thisresult occurs because thereturnson an EWMP of CTAsfall sharply from 1982-
88 t0 1989-96, from an average annual return of 34.3 per cent to an annual return of 13.3
per cent (see Table5). Returnson a VWMP of poolsalso fall over thisperiod, but by
considerably less, and thisdeclineis coupled with an even greater declinein returnsvolatility,
resultingin an increase in the Sharperatio for a VWM P of pools from 1982-88 to 1989-96.

Further, the high returnsin 1982-88 on an EWMP of CTAsmay be subject to an
upward bias because of a survivorship biasin the CTA dataduringthoseyears. For this
reason the most credibility should be given to thefindingsfor the 1989-96 period. In that
period a VWMP of poolsisthe best commodity fund investment. When thisinvestment is
given the optimal allocation of forty-eight percent in an unconstrained portfolio, or twenty-
seven percent in a constrained portfolio, portfolio Sharpe ratios increase by 45.4 percent and
30.3 percent respectively. (Seecolumn 9in Table 8)

Thenext best alternativein 1989-96 isan EWMP of CTAs. An EWMP of CTAs
receives a portfolio allocation of thirty-nine percent in an unconstrained portfolio and twenty-
seven percent in an unconstrained portfolio. Including those allocationsin the benchmark
unconstrained and constrained portfoliosincreases portfolio Sharperatiosby 27.6 and 22.7
per cent respectively.”

VI. MANAGED COMMODITY FUNDSVERSUSPASSIVE COMMODITY INDEXES

Since the stylized managed commodity fund investments examined in this paper are
essentially different kinds of indexes of managed commaodity fund retur ns, a fundamental

guestion iswhether a passive commodity index existsthat would provide a good substitute for
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managed commodity funds. Thissection comparesthereturns on two passive commodity
indexes -- the CRB index and the ML M index -- to the returns on managed commodity fund
investments. (Averagereturnsand thevolatility of returnson the CRB and MLM indexesare
reported in Table 1.

The CRB index isa passive, “ buy-and-hold” futures (commodity) index. Returnson
theindex reflect returns from holding equal long futur es positionsin twenty-one different
commodities plusthe Treasury bill rate® Significant positive returns on thisindex typically
occur when commoditiesarein short supply and commodity pricesarerising. The MLM
index isa completely different type of commodity index: it isa dynamically-constructed,
passive, index that per mitsboth long and short positions. Specifically, it enploysa simple
moving-aver age technical trading ruleto identify impending upward and downward price
trendsand takes either along or short position in each of the twenty-five commoditiesin the
index. Thus, returnson the MLM index reflect thereturns on these short and long positions
plusthe Treasury bill rate®* Becausereturnson theMLM index typically are significantly
positive when there are sharp pricetrends (either up or down) in commodity markets, this
index can beviewed asa“ price momentum” index.

Of the two commadity indexes, the MLM index mor e closdly simulates what managed
commodity fundsdo. Most managed commodity funds employ trend-following or “ market-
momentum” technical trading methodologiesto identify pricetrends, and then take either long
or short positionsto capitalize on rising or falling commodity prices. (Fung and Hsieh, 1997)
Thecorrelation coefficientsreported in Table 9 confirm thisimpression. Thereisa significant
positive correlation between MLM index returnsand the returnson all of the stylized
managed commodity fund investments, whereas thereisno correlation between CRB index

returnsand returnson those investments.
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To determinewhether either the CRB or the MLM index is a substitute for managed
commaodity fundsin a diversified portfolio, optimal portfolio allocations arere-estimated
allowing for theinclusion of theseindexesin the portfolio. Table 10 reportsthoseresults. In
unconstrained portfoliosthe ML M index receives a 26 per cent allocation in 1982-96 and a 39
per cent allocation in 1989-96. However, in both periods at least one of the managed
commaodity fund investments continues to receive a substantial portfolio allocation. (See Table
10, left panel, col. 6) To alarge extent theinclusion of the ML M index substantially reduces
the allocationsto traditional assets classes rather than to managed commaodity funds. In
constrained portfolios, the MLM index does not enter the portfolio at all, while managed
commaodity funds continueto receive substantial allocations. (See Table 10, right panel, col. 6)
This occur s because the imposed portfolio constraints do not permit areduction in the
allocationsto traditional asset classes. Thus, neither the CRB nor the MLM commodity index
issubstitute for a managed commaodity fund investment.

VIlI. CONCLUSION

This study examines the perfor mance of managed commaodity fund investmentsduring
the years1982 through 1996, both as stand-alone investments and as assets in diversified stock
and bond portfolios. The performance of nine stylized commodity fund investmentsare
examined: randomly-selected, single-CTAs, pool and fund portfolios, equally-weighted market
portfolios (EWMPs) of CTAs, poolsand funds; and, value-weighted (VWM P) of CTAs, poals,
and funds. In addition, two subperiods are examined: 1982-88 and 1989-96.

Thekey finding isthat several types of managed commodity funds make both good
stand-alone investments and good portfolio assets. Based on an analysis of Sharperatios, an
EWMP of CTAsand a VWMP of poolsreceive the highest ranking among the alter native

commaodity fund investments. In all time periods one of those outperforms even lar ge-cap
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common stocks, despite the sensational returns on common stock in the 1980'sand 1990's. In
addition, with the exception of public funds, including commodity fund investmentsin a
diversified stock and bond portfolio significantly increases portfolio Sharperatios. For
example, if either a VWMP of poolsor an EWMP of CTAsisincluded in diversified stock and
bond portfoliosin 1989-96, portfolio Sharperatiosincrease by 22.7 to 45.4 percent. In
addition, in diver sified asset portfolios managed commaodity fund investmentsreceive portfolio
allocations of between 27 and 48 per cent, depending on whether the portfolio in constrained

or unconstrained.

It isalso shown that commodity indexes ar e not a substitute for a managed commodity
fund investment. Managed commodity fund returnsare compared to the returns on two
commodity indexes, the CRB and the ML M indexes, and it is shown that theinclusion of these
commodity indexesin a diversified portfolio does not supplant managed commodity fundsin
the portfolio.

These findingsraise a number of issuesthat warrant further study. First, sinceit is
unrealistic to believe that investor s could assemble a portfolio consisting of all CTAsor pooals,
and re-balance these portfolios every month to achieve the designated portfolio weighting,
thereremainstheissue of how to construct a mor e feasible managed commadity fund
investment for investors. In particular, how many CTAsor poolsshould investorshold and
how should those CTAs and pools be chosen?*! Second, the high returns earned by CTAsand
poolsraise theissue of the sources of those returns. How could such high speculativereturns
be earned in efficient commodity markets? Arecommodity markets not efficient? These
returnsalso do not appear to be dueto the existence of significant systematicrisk (as
commonly measured by either “betas’ or the correation between CTA and pool returns and

returnson other financial assets). Finally, are CTA and pooal returns high because commaodity
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fund manager s have superior trading skill? Animportant issuefor futureresearchisto

determine whether in fact CTAsdo possess such skill.
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Returns and Standard Deviations for Alternative Asset Classes

TABLE 1

S&P500 (Large-cap)

Russell 2000 (Small-cap)

Intermediate-Term
Government Bonds

Long-Term

Government Bonds

M onthly Standard Annual M onthly Standard Annual M onthly Standard Annual M onthly Standard Annual

Y ear Return Deviation Return Return Deviation Return Return Deviation Return Return Deviation Return
1980 2.50 5.29 29.95 3.06 7.88 36.72 0.41 4.60 4.96 -0.17 6.16 -2.02
1981 -0.36 3.72 -4.26 0.30 5.29 3.55 0.80 3.12 9.59 0.33 6.40 3.96
1982 1.76 5.52 21.16 2.04 6.11 24.44 2.17 2.03 26.03 2.91 3.03 34.87
1983 1.74 2.86 20.92 2.27 4.98 27.19 0.61 1.54 7.30 0.10 3.25 1.20
1984 0.58 4.05 6.96 -0.53 4.70 -6.38 1.11 1.83 13.32 1.26 3.35 15.08
1985 2.41 3.51 28.86 2.39 4.92 28.62 1.57 1.63 18.79 2.33 3.52 27.95
1986 1.55 5.18 18.54 0.57 4.75 6.79 1.19 1.65 14.28 1.96 5.00 23.47
1987 0.81 8.80 9.72 -0.13 10.79 -1.60 0.25 1.39 2.96 -0.19 2.97 -2.26
1988 1.34 2.91 16.09 1.94 4.07 23.28 0.50 1.36 6.04 0.81 2.91 9.72
1989 2.36 3.57 28.32 1.31 3.09 15.67 1.06 1.56 12.67 1.42 2.35 17.04
1990 -0.14 5.31 -1.67 -1.57 6.88 -18.83 0.78 1.26 9.36 0.53 2.69 6.36
1991 2.34 4.56 28.07 3.33 5.21 39.94 1.21 0.88 14.50 1.50 1.79 17.94
1992 0.64 2.13 7.66 1.50 4.27 18.00 0.59 1.58 7.09 0.67 2.04 8.00
1993 0.81 1.77 9.73 1.49 2.79 17.87 0.90 1.16 10.76 1.43 2.07 17.10
1994 0.15 3.04 1.81 -0.11 3.13 -1.30 -0.43 1.36 -5.16 -0.64 2.51 -7.70
1995 2.70 1.50 32.34 2.14 2.81 25.72 1.31 0.98 15.67 2.34 2.17 28.07
1996 1.79 3.15 21.48 1.37 4.31 16.40 0.18 1.52 2.14 -0.04 2.70 -0.53
1982-96 1.39 4.17 16.68 1.20 5.02 14.40 0.87 1.52 10.44 1.09 2.98 13.08
1982-88 1.46 4.92 17.52 1.22 6.02 14.64 1.06 1.71 12.72 1.31 3.54 15.72
1989-96 1.33 3.40 15.96 1.18 4.34 14.16 0.70 1.33 8.40 0.90 2.40 10.80
1989-92 1.30 4.09 15.60 1.11 5.20 13.37 0.91 1.33 10.92 1.03 2.22 12.36
1993-96 1.36 2.59 16.32 1.22 3.32 14.64 0.49 1.31 5.88 0.77 2.59 9.24

M onthly Return: Arithmetic average of monthly returns durring the year.

Standard Deviation: Standard deviation of monthly returns during the year.

Annual Return: M onthly return multiplied by 12.
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TABLE 1 (cont.)
Returns and Standard Deviations for Alternative Asset Classes

Long-Term Corporate
Bonds Treasury Bills CRB Index* MLM Index

M onthly Standard Annual M onthly Standard Annual M onthly Standard Annual M onthly Standard Annual

Y ear Return Deviation Return Return Deviation Return Return Deviation Return Return Deviation Return
1980 -0.08 5.81 -1.00 0.89 0.26 10.70 1.70 5.08 20.34 0.67 3.66 7.98
1981 0.04 5.75 0.53 1.15 0.13 13.80 -0.29 3.20 -3.44 3.22 2.68 38.67
1982 3.06 3.68 36.72 0.84 0.21 10.06 0.16 2.58 1.92 1.97 2.31 23.58
1983 0.55 2.94 6.55 0.71 0.05 8.46 2.19 3.50 26.33 0.04 2.53 0.43
1984 1.35 3.22 16.20 0.79 0.09 9.42 -0.23 3.21 -2.75 1.87 1.76 22.41
1985 2.26 2.99 27.07 0.62 0.05 7.45 0.13 2.28 1.52 0.95 2.10 11.42
1986 1.55 2.36 18.54 0.50 0.05 5.99 -0.27 2.53 -3.25 1.02 3.08 12.25
1987 0.01 2.78 0.16 0.44 0.06 5.28 1.40 2.77 16.80 1.11 1.31 13.26
1988 0.88 2.38 10.51 0.51 0.10 6.17 1.26 4.13 15.10 0.85 2.79 10.14
1989 1.28 1.79 15.30 0.67 0.06 8.06 -0.05 2.51 -0.65 1.43 1.37 17.15
1990 0.57 2.04 6.80 0.63 0.05 7.54 0.38 2.12 4.58 1.27 1.70 15.20
1991 1.53 1.24 18.36 0.45 0.05 5.45 -0.12 2.09 -1.42 0.10 1.74 1.15
1992 0.76 1.53 9.12 0.29 0.04 3.44 0.11 1.52 1.36 -0.05 1.21 -0.58
1993 1.05 1.42 12.55 0.24 0.01 2.86 1.18 2.33 14.19 0.77 1.46 9.22
1994 -0.47 2.04 -5.69 0.32 0.07 3.83 0.70 1.56 8.44 0.91 1.44 10.90
1995 1.99 1.81 23.82 0.45 0.04 5.45 0.69 1.07 8.25 0.89 1.23 10.71
1996 0.14 2.16 1.65 0.42 0.02 5.08 0.28 2.55 3.38 0.88 1.31 10.51
1982-96 1.10 2.46 13.20 0.53 0.19 6.36 0.52 2.55 6.25 0.93 1.92 11.18
1982-88 1.38 2.99 16.56 0.63 0.17 7.56 0.66 3.08 7.95 1.11 2.33 13.36
1989-96 0.85 1.87 10.20 0.43 0.15 5.16 0.40 2.00 4.77 0.77 1.47 9.28
1989-92 1.03 1.67 12.36 0.51 0.16 6.12 0.08 2.03 0.97 0.69 1.62 8.23
1993-96 0.67 2.05 8.04 0.36 0.10 4.32 0.71 1.93 8.56 0.86 1.32 10.34

M onthly Return: Arithmetic average of monthly returns durring the year.
Standard Deviation: Standard deviation of monthly returns during the year.
Annual Return: M onthly return multiplied by 12.

* The CRB Future Price Index returns plus the returns on Treasury bills.
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TABLE 2
CTAs: Returns and Standard Deviations
Exclude First 12 Months

One-CTA Equal-Weighted Market Value-Weighted Market
Portfolio* Portfolio of CTAs Portfolio of CTAs
Number Number

of Standard Monthly Standard Annual of Monthly  Standard Annual
Y ear CTAs Deviation Return Deviation Return CTAs Return Deviation Return

1980 35** 14.50 NA NA NA 32** NA NA NA
1981 46 13.88 2.51 7.18 30.12 43 1.52 6.48 18.20
1982 60 14.63 2.70 5.65 32.35 55 1.27 7.16 15.23
1983 65 13.30 2.10 6.45 25.22 59 0.11 6.36 1.28
1984 74 13.71 2.10 7.06 25.16 68 1.89 8.59 22.68
1985 115 16.65 3.19 5.59 38.29 112 2.06 6.17 24.76
1986 145 16.67 2.39 6.74 28.73 140 0.13 5.95 1.50
1987 179 27.44 4.94 6.52 59.23 171 3.77 5.38 45.18
1988 212 16.67 2.61 8.13 31.32 204 1.28 6.22 15.34
1989 237 11.44 1.40 4,51 16.74 229 0.38 5.08 4.56
1990 291 9.69 2.38 3.02 28.55 283 1.97 3.44 23.64
1991 336 9.21 1.09 3.66 13.08 329 1.17 4.73 14.04
1992 410 7.09 0.61 2.88 7.26 403 0.27 3.97 3.24
1993 472 8.29 1.08 2.19 13.00 460 1.09 2.45 13.08
1994 483 8.54 0.36 1.94 4.30 471 -0.24 2.27 -2.83
1995 462 7.90 1.08 2.08 13.00 453 1.01 2.67 12.16
1996 424 7.72 0.90 2.88 10.86 421 1.07 3.26 12.88
1982-96 11.55 1.93 4.97 23.16 1.15 5.12 13.80
1982-88 18.97 2.86 6.46 34.32 1.50 6.48 18.00
1989-96 8.58 1.11 2.95 13.32 0.84 3.54 10.08
1989-92 9.23 1.37 3.52 16.44 0.95 4.27 11.40
1993-96 8.13 0.86 2.25 10.32 0.74 2.66 8.88

Monthly Return: Arithmetic average of monthly returns during the year.

Standard Deviation: Standard deviation of monthly returns during the year.

Annual Return: Monthly Return multiplied by 12.

* The return on a one-CTA randomly-selected portfolio is identical to the return on an equally-weighted portfolio of CTAs.
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TABLE 3
Pools: Returns and Standard Deviations
Exclude First 5 Months

One-Pool Equal-Weighted Market Value-Weighted Market
Portfolio* Portfolio of Private Pools Portfolio of Private Pools
Number Number

of Standard Monthly  Standard Annual of Monthly  Standard Annual
Year Pools Deviation Return Deviation Return Pools Return Deviation Return
1980 10 11.30 5.20 8.86 62.45 5 3.37 5.86 40.40
1981 11 12.53 2.11 7.73 25.34 6 2.63 6.65 31.58
1982 15 10.11 1.64 6.89 19.64 11 1.84 5.79 22.14

1983 24 13.02 2.56 8.14 30.67 20 0.60 4.27 7.18
1984 31 14.82 1.92 10.16 23.05 27 1.52 5.72 18.22
1985 42 14.58 2.04 5.86 24.52 37 1.92 6.19 23.04

1986 65 16.18 2.54 5.10 30.49 57 0.58 5.41 6.98
1987 94 13.84 459 5.27 55.02 83 4.04 459 48.50
1988 122 20.38 1.47 6.29 17.64 105 1.04 3.63 12.51
1989 157 10.24 0.67 4.27 8.05 128 1.28 3.25 15.36
1990 175 7.91 1.95 2.42 23.45 159 2.84 3.00 34.07

1991 196 8.64 0.41 4.30 4.89 191 0.74 3.07 8.90

1992 203 7.19 0.01 2.72 0.12 201 0.59 2.23 7.02
1993 222 6.91 1.01 2.62 12.14 219 1.24 1.84 14.92

1994 202 6.81 -0.04 2.24 -0.50 199 0.48 2.19 5.71
1995 191 6.77 1.01 2.45 12.06 191 0.90 2.08 10.76
1996 169 7.63 1.18 3.99 14.20 168 1.18 2.87 14.14
1982-96 10.04 1.53 5.26 18.36 1.39 3.96 16.68
1982-88 15.06 2.39 6.83 28.68 1.65 5.09 19.80
1989-96 7.74 0.78 3.18 9.36 1.16 2.61 13.92
1989-92 8.47 0.76 3.50 9.12 1.36 2.96 16.32
1993-96 7.04 0.79 2.86 9.48 0.95 2.23 11.40

Monthly Return: Arithmetic average of monthly returns during the year.

Standard Deviation: Standard deviation of monthly returns during the year.

Annual Return: Monthly return multiplied by 12.

* The return on a one-pool randomly-selected portfolio is identical to the return on an equally-weighted portfolio of pools.
The standard deviation of one-pool portfolio returns is the standard deviation of all possible one-pool portfolio returns.
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TABLE 4
Public Funds: Returns and Standard Deviations
Exclude First 6 Months

One-Fund Equal-Weighted Market Value-Weighted Market
Portfolio* Portfolio of Public Funds Portfolio of Public Funds
Number Number

of Standard Monthly  Standard Annual of Monthly  Standard Annual
Year Funds Deviation Return Deviation Return Funds Return Deviation Return
1980 13 11.27 2.59 6.24 31.07 5 3.19 7.98 38.31
1981 22 8.77 0.91 5.87 10.94 19 1.87 6.05 22.49
1982 33 8.79 0.93 5.47 11.12 30 1.09 5.40 13.05
1983 48 10.90 -0.13 7.29 -1.58 45 -0.60 6.11 -7.21
1984 61 10.40 1.55 7.30 18.55 59 1.21 7.68 14.56
1985 74 8.11 1.85 5.13 22.16 74 1.67 5.80 20.04
1986 93 10.41 -0.40 6.06 -4.79 92 -1.05 6.97 -12.60
1987 113 18.21 3.52 5.64 42.24 112 3.05 5.68 36.54
1988 138 10.21 0.90 6.95 10.82 135 0.48 5.70 5.79
1989 180 22.11 0.39 5.48 474 171 0.55 4.89 6.62
1990 209 6.05 1.58 3.03 18.96 198 1.22 2.78 14.64
1991 233 7.47 0.53 4.64 6.36 230 0.80 5.10 9.58
1992 257 6.63 -0.10 3.46 -1.23 256 -0.05 3.53 -0.64
1993 309 5.33 0.84 2.30 10.05 306 1.26 2.14 15.16
1994 315 5.20 -0.60 1.90 -7.19 312 -0.47 1.70 -5.58
1995 324 5.50 0.83 2.07 9.98 322 0.71 2.34 8.57
1996 296 6.03 0.69 3.08 8.30 293 0.98 2.61 11.78
1982-96 9.27 0.82 4.90 9.84 0.72 482 8.64
1982-88 12.15 1.17 6.21 14.04 0.84 6.15 10.08
1989-96 8.41 0.52 3.38 6.24 0.63 3.27 7.56
1989-92 11.44 0.60 417 7.20 0.63 4.08 7.56
1993-96 5.56 0.44 2.38 5.28 0.62 2.25 7.44

Monthly Return: Arithmetic average of monthly returns during the year.

Standard Deviation: Standard deviation of monthly returns during the year.

Annual Return: Monthly return multiplied by 12.

* The return on a one-fund randomly-selected portfolio is identical to the return on an equally-weighted portfolio of funds.
The standard deviation of one-fund portfolio returns is the standard deviation on all possible one-fund portfolio returns.
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TABLE 5

Average Annual Sharpe Ratios, Rank by Sharpe Ratio, and Average Annual Returns, 1982-1996

12-month rule for CTAs, 5-month rule for pools, and 6-month rule for funds

1982:1-1996:12

1982:1-1988:12

1989:1-1996:12

Sharpe Average

Sharpe Average

Sharpe Average

Sharpe Ratio Annual Sharpe Ratio Annual Sharpe Ratio Annual
Ratio Rank Returns Ratio Rank Returns Ratio Rank Returns
Equally-Weighted Market Portfolios
RS CTAs 0.421 8 23.2% 0.407 7 34.3% 0.274 8 13.3%
RS Private Pools 0.346 9 18.4% 0.406 8 28.7% 0.152 9 9.4%
RS Public Funds 0.112 11 9.8% 0.155 11 14.0% 0.035 11 6.2%
EW CTAs 0.977 1 23.2% 1.196 1 34.3% 0.796 2 13.3%
EW Private Pools 0.662 5 18.4% 0.894 2 28.7% 0.371 7 9.4%
EW Public Funds 0.211 10 9.9% 0.303 10 14.1% 0.088 10 6.2%
S& P 500 (large cap) 0.717 4 16.7% 0.581 6 17.5% 0.912 1 16.0%
Long-term Corporate Bonds 0.806 2 13.2% 0.867 4 16.5% 0.777 3 10.2%
Intermediate-term Government £ 0.775 3 10.4% 0.869 3 12.7% 0.689 4 8.4%
Long-term Government Bonds 0.657 6 13.1% 0.667 5 15.7% 0.670 5 10.8%
Russell 2000 (small cap) 0.451 7 14.4% 0.339 9 14.6% 0.597 6 14.2%
Value-Weighted Market Portfolios
RS CTAs 0.421 8 23.2% 0.407 7 34.3% 0.274 8 13.4%
RS Private Pools 0.346 9 18.4% 0.406 8 28.7% 0.152 10 9.4%
RS Public Funds 0.112 11 9.9% 0.155 10 14.1% 0.035 11 6.2%
VW CTAs 0.422 7 13.8% 0.465 6 18.0% 0.399 7 10.1%
VW Private Pools 0.752 3 16.7% 0.694 3 19.8% 0.955 1 13.9%
VW Public Funds 0.142 10 8.6% 0.116 11 10.1% 0.202 9 7.6%
S& P 500 (large cap) 0.717 4 16.7% 0.581 5 17.5% 0.912 2 16.0%
Long-term Corporate Bonds 0.806 1 13.2% 0.867 2 16.5% 0.777 3 10.2%
Intermediate-term Government £ 0.775 2 10.4% 0.869 1 12.7% 0.689 4 8.4%
Long-term Government Bonds 0.657 5 13.1% 0.667 4 15.7% 0.670 5 10.8%
Russell 2000 (small cap) 0.451 6 14.4% 0.339 9 14.6% 0.597 6 14.2%

RS - Randomly-Selected, single-CTA, pool, or fund portfolios.

EW - Equally-Weighted Market Portfolio; VW - Value-Weighted Market Portfolio.

Annual Sharpe ratios are computed from monthly observations: multiply the monthly Sharpe ratio by the square root of 12.
Average annual returns are the average monthly returns multiplied by 12.
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Table 6
Correlation Coefficients for 1982-1996 and Sub-Periods 1982-1988 and 1989-1996
12-month rule for CTAs, 5-month rule for pools, and 6-month rule for funds

EW EW EW vVwW VW VW

1982:1-1996:12 CTAs Pools Funds CTAs Pools Funds

Long Inter. Long Small
Commo Corp. Gov't Gov't Cap.
Stocks Bonds Bonds Bonds T-bills Stocks

EW CTAs 1.00
EW Private Pools 0.93** 1.00
EW Public Funds 0.90** 0.89** 1.00

0.91** 0.91* 0.95** 1.00
0.84** 0.86** 0.82** 0.90** 1.00
0.89** 0.86** 0.96** 0.96** 0.87** 1.00

VW CTAs
VW Private Pools
VW Public Funds

Common Stock Returns (S&P500) -0.01 -0.03 0.08 0.02 -0.05 0.08
Long-term Corporate Bonds 0.07 0.07 0.06 0.06 0.09 0.09
Intermediate-term Government Bc 0.04 0.03 0.05 0.03 0.04 0.08
Long-term Government Bonds 0.11 0.09 0.11 0.10 0.14* 0.15*
Treasury Bills 0.09 0.09 0.05 0.04 0.06 0.02
Russell 2000 (Small Cap. Index) -0.08 -0.10 -0.02 -0.06 -0.13* -0.03

1.00

0.40** 1.00

0.34** 0.92** 1.00

0.39** 0.94** 0.92** 1.00

-0.02 0.18** 0.23** 0.14* 1.00
0.85** 0.22** 0.15* 0.19** -0.10 1.00

Sub-period EW EW EW VW VW VW
1982:1-1988:12\11989:1-1996:12 CTAs Pools Funds CTAs Pools Funds

Long Inter. Long Small
Commo Corp. Gov't Gov't Cap.
Stocks Bonds Bonds Bonds T-bills Stocks

EW CTAs 1.00 0.96** 0.92** 0.96** 0.84** 0.91**
EW Private Pools 0.92** 1.00 0.92** 0.94** 0.90** 0.89**
EW Public Funds 0.91** 0.89** 1.00 0.96** 0.77** 0.97**
VW CTAs 0.91** 0.90** 0.94** 1.00 0.83** 0.95**
VW Private Pools 0.85** 0.85** 0.83** 0.92** 1.00 0.76**
VW Public Funds 0.90** 0.86** 0.96** 0.97** 0.91** 1.00

Common Stock Returns (S&P500) -0.01 -0.06 0.06 0.03 -0.02 0.06
Long-term Corporate Bonds 0.083 0.01 0.00 0.01 o0.07 0.03
Intermediate-term Government Bc -0.03 -0.05 -0.03 -0.05 0.01 0.00
Long-term Government Bonds 0.08 0.04 0.06 0.05 0.13 0.10
Treasury Bills -0.06 -0.03 -0.02 -0.02 -0.02 0.00
Russell 2000 (Small Cap. Index) -0.05 -0.08 0.02 -0.01 -0.08 0.00

-0.02 0.15 0.14 0.16 0.14 -0.20**
0.01 0.19* 0.16 0.21** 0.10 -0.16
0.12 0.21**0.21** 0.23** 0.08 -0.11
0.01 0.18* 0.17* 0.20** 0.05 -0.16
-0.11 0.11 0.10 0.15 0.15 -0.26**
0.14 0.25** 0.25** 0.27** 0.04 -0.10

1.00 0.52** 0.43** 0.49** 0.08 0.77**
0.34** 1.00 0.92**0.98** 0.12 0.24**
0.29** 0.93** 1.00 0.92** 0.17* 0.12
0.33** 0.92** 0.92** 1.00 0.10 0.19*
-0.12 0.16 0.22** 0.13 1.00 -0.08
0.89** 0.22** 0.16 0.19* -0.14 1.00

Correlations are computed using monthly returns.
EW - Equally-W eighted Market Portfolio; VW - Value-W eighted Market Portfolio.

* significant at the 10% level.

** significant at the 5% level.

Test statistic t(n-2) =r / ((1-r*2)/(n-2))"(0.5).

For 1982-1996, the critical values at the 5% and 10% level are 1.9759 and 1.6551, respectively.
For 1982-1988, the critical values at the 5% and 10% level are 1.9886 and 1.6632, respectively.
For 1989-1996, the critical values at the 5% and 10% level are 1.985 and 1.6609, respectively.
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Table7

Break-Even Analysis
12-month rule for CTAS, 5-month rule for pools, and 6-month rule for funds

EW CTAs Break-Even Return
Average Return

VW CTA:< Break-Even Return
Average Return

EW Pool Break-Even Return
Average Return

VW Pool Break-Even Return
Average Return

EW Funds Break-Even Return
Average Return

VW Fund: Break-Even Return
Average Return

1982:1-1996:12

60% stocks

100% stock 40% bonds
6.16% 6.51%
23.16% 23.16%
6.63% 6.92%
13.80% 13.80%
5.86% 6.23%
18.36% 18.36%
5.85% 6.20%
16.68% 16.68%
7.25% 7.53%
9.84% 9.84%
7.27% 7.67%
8.64% 8.64%

1982:1-1988:12

60% stocks

100% stock 40% bonds
7.38% 7.52%
34.32% 34.32%
7.93% 8.01%
18.00% 18.00%
6.77% 6.76%
28.68% 28.72%
7.34% 7.64%
19.80% 19.80%
8.27% 8.35%
14.04% 14.04%
8.24% 8.48%
10.08%  10.08%

1989:1-1996:12

60% stocks

100% stock 40% bonds
5.03% 5.49%
13.32% 13.32%
5.37% 5.99%
10.08%  10.08%
5.37% 5.95%
9.36% 9.36%
4.29% 4.71%
13.92% 13.92%
6.51% 7.05%
6.24% 6.24%
6.66% 7.29%
7.56% 7.56%

RS - Randomly-Selected, single-CTA, pool, fund, hedge fund, or fund of hedge fund portfolios.
EW - Equally-Weighted Market Portfolio; VW - Vaue-Weighted Market Portfolio.

stocks - S& P500 (large-cap)
bonds - Long-term Corporate Bonds
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Table 8
Optimal Portfolio Allocations, 1982-1996
12-month rule for CTAs, 5-month rule for pools, and 6-month rule for funds

1982:1-1996:12

Unconstrained Constrained*
M anaged Futures w /0 1 2 3 4 5 6 7 8 9 w /o 1 2 3 4 5 6 7 8 9
EW CTAs 0.29 0.29 0.29 0.27 0.27 0.27
EW Private Pools 0.21 0.00 0.00 0.27 0.00 0.00
EW Public Funds 0.06 0.00 0.00 0.06 0.00 0.00
VW CTAs 0.14 0.00 0.00 0.17 0.00 0.00
VW Private Pools 0.28 0.28 0.00 0.27 0.27 0.00
VW Public Funds 0.02 0.00 0.00 0.02 0.00 0.00
Standard Assets
S&P500 (large-cap) 0.26 0.19 0.21 0.24 0.22 0.20 0.25 0.19 0.20 0.19 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Long-term Corp. Bonds 0.31 0.05 0.08 0.29 0.20 0.04 0.30 0.05 0.04 0.05 0.17 0.09 0.09 0.17 0.17 0.09 0.17 0.09 0.09 0.09
Inter.-term Gov't Bonds 0.43 0.47 0.51 0.41 0.44 0.48 0.42 0.47 0.48 0.47 0.20 0.08 0.08 0.20 0.10 0.08 0.20 0.08 0.08 0.08
Long-term Gov't Bonds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.07 0.07 0.08 0.07 0.07 0.12 0.07 0.07 0.07
Russell 2000 (small-cap) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Average Returns 12.9% 15.4% 13.6% 12.7% 12.8% 13.5% 12.8% 15.4% 13.5% 15.4% 14.2% 17.3% 16.0% 14.0% 14.6% 15.5% 14.2% 17.3% 15.5% 17.3%
Standard D eviations 7.1% 6.9 % 6.4 % 6.8 % 6.5 % 6.1% 7.0% 6.9 % 6.1% 6.9 % 9.3% 9.3% 9.3% 9.0% 9.1% 8.7% 9.2% 9.3% 8.7% 9.3%
Sharpe Ratio 0.922 1.325 1.129 0.932 0.998 1.183 0.923 1.325 1.183 1.325 0.854 1.229 1.084 0.908 0.962 1.102 0.902 1.229 1.102 1.229
Change 43.7% 22.5% 1.1% 8.2% 28.3% 0.1% 43.7% 28.3% 43.7% 43.9% 26.9% 6.3% 12.6% 29.0% 5.6% 43.9% 29.0% 43.9%

Sub-Period 1982:1-1988:12

Unconstrained Constrained*
M anaged Futures w /0 1 2 3 4 5 6 7 8 9 w /0 1 2 3 4 5 6 7 8 9
EW CTAs 0.26 0.26 0.26 0.27 0.27 0.27
EW Private Pools 0.20 0.00 0.00 0.27 0.00 0.00
EW Public Funds 0.09 0.00 0.00 0.09 0.00 0.00
VW CTAs 0.13 0.00 0.00 0.17 0.00 0.00
VW Private Pools 0.21 0.21 0.00 0.27 0.27 0.00
VW Public Funds 0.03 0.00 0.00 0.00 0.00 0.00
Standard Assets
S&P500 (large-cap) 0.15 0.10 0.12 0.12 0.11 0.12 0.14 0.10 0.12 0.10 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Long-term Corp. Bonds 0.18 0.00 0.00 0.13 0.05 0.00 0.17 0.00 0.00 0.00 0.17 0.09 0.09 0.17 0.17 0.09 0.17 0.09 0.09 0.09
Inter.-term Gov't Bonds 0.67 0.64 0.68 0.65 0.71 0.67 0.66 0.64 0.67 0.64 0.20 0.08 0.08 0.18 0.10 0.08 0.20 0.08 0.08 0.08
Long-term Gov't Bonds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.07 0.07 0.07 0.07 0.07 0.14 0.07 0.07 0.07
Russell 2000 (small-cap) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Average Returns 14.1% 18.8% 16.5% 13.9% 14.1% 14.7% 13.9% 18.8% 14.7% 18.8% 16.0% 21.3% 19.8% 15.9% 16.7% 17.4% 16.0% 21.3% 17.4% 21.3%
Standard D eviations 7.0% 7.3% 6.7 % 6.4 % 6.2 % 6.1% 6.7 % 7.3% 6.1% 7.3% 10.8% 11.1% 11.1% 10.4% 10.7% 10.5% 10.8% 11.1% 10.5% 11.1%
Sharpe Ratio 0.940 1.539 1.337 0.987 1.057 1.167 0.945 1.539 1.167 1.539 0.783 1.297 1.166 0.863 0.915 1.000 0.844 1.297 1.000 1.297
Change 63.7% 42.2% 5.0% 12.4% 24.1% O0.5% 63.7% 24.1% 63.7% 65.5% 48.8% 10.2% 16.8% 27.7% 7.7% 65.5% 27.7% 65.5%

Sub-Period 1989:1-1996:12

Unconstrained Constrained*
M anaged Futures w /0 1 2 3 4 5 6 7 8 9 w /0 1 2 3 4 5 6 7 8 9
EW CTAs 0.39 0.39 0.00 0.27 0.27 0.00
EW Private Pools 0.18 0.00 0.00 0.19 0.00 0.00
EW Public Funds 0.00 0.00 0.00 0.00 0.00 0.00
VW CTAs 0.18 0.00 0.00 0.19 0.00 0.00
VW Private Pools 0.48 0.48 0.48 0.27 0.27 0.27
VW Public Funds 0.00 0.00 0.00 0.03 0.00 0.00
Standard Assets
S&P500 (large-cap) 0.47 0.25 0.41 0.47 0.41 0.22 0.47 0.25 0.22 0.22 0.50 0.45 0.45 0.50 0.45 0.45 0.48 0.45 0.45 0.45
Long-term Corp. Bonds 0.46 0.10 0.26 0.46 0.31 0.00 0.46 0.10 0.00 0.00 0.17 0.09 0.17 0.17 0.17 0.09 0.17 0.09 0.09 0.09
Inter.-term Gov't Bonds 0.07 0.18 0.14 0.07 0.08 0.21 0.07 0.18 0.21 0.21 0.20 0.08 0.08 0.20 0.08 0.08 0.20 0.08 0.08 0.08
Long-term Gov't Bonds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.07 0.07 0.09 0.07 0.07 0.08 0.07 0.07 0.07
Russell 2000 (small-cap) 0.00 0.08 0.01 0.00 0.01 0.09 0.00 0.08 0.09 0.09 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Average Returns 12.8% 12.9% 12.2% 12.8% 12.5% 13.2% 12.8% 12.9% 13.2% 13.2% 12.9% 13.7% 12.7% 12.9% 12.8% 13.8% 12.8% 13.7% 13.8% 13.8%
Standard D eviations 7.7% 6.1% 6.8 % 7.7% 7.0% 5.6 % 7.7% 6.1% 5.6 % 5.6 % 8.0 % 7.2% 7.4% 8.0 % 7.5% 6.9 % 7.8% 7.2% 6.9 % 6.9 %
Sharpe Ratio 0.979 1.250 1.021 0.979 1.031 1.423 0.979 1.250 1.423 1.423 0.964 1.182 1.010 0.964 1.021 1.256 0.964 1.182 1.256 1.256
Change 27.6% 4.3% 0.0 % 52% 45.4% 0.0% 27.6% 45.4% 45.4% 22.7% 4.8% 0.0 % 59% 30.3% 0.1% 22.7% 30.3% 30.3%

EW - Equally-W eighted Market Portfolio; VW - Value-W eighted Market Portfolio.
* Constrained optimizations have the following restrictions on the weights: S&P500 - 45 to 65%, Long-term Corporate Bonds - 9 to 17%, Intermediate-term Government Bonds -
8 to 20%, Long-term Government Bonds - 7 to 19%, and the Russell 2000 - 4 to 8% . See Ibbotson, Siegal, and Love (1985).
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Table9
Correlation Coefficients for CRB and MLM Indexes
12-month rule for CTAS, 5-month rule for pools, and 6-month rule for funds

1982:1-1996:12 1982:1-1988:12 1989:1-1996:12
CRB IndexviLM Index CRB IndexviLM Index CRB IndexviLM Inde

EW CTAs 0.13* 0.37* 0.17 0.37** 0.00 0.34**
EW Private Pools 0.06 0.35* 0.06 0.33** 0.04 0.37**
EW Public Funds 0.06 0.45* 0.12 0.48** -0.10 0.36**
VW CTAs 0.01 0.42* 0.02 0.46** -0.04 0.33**
VW Private Pools -0.03 0.36* -0.04 0.36** 0.00 0.36**
VW Public Funds 0.02 0.42* 0.07 0.46** -0.13 0.30**
CRB Index 1.00 -0.04 1.00 -0.08 1.00 0.03
MLM Index -0.04 1.00 -0.08 1.00 0.03 1.00
Common Stock Returns (S& P500) -0.04 -0.09 0.01 -0.05 -0.16 -0.17
Long-term Corporate Bonds -0.21** 0.13* -0.21* 0.18 -0.24** 0.01
Intermediate-term Government Bonds  -0.21**  0.16** -0,19* 0.19* -0.28** 0.07
Long-term Government Bonds -0.20**  0.16** -0.20* 0.21* -0.23** 0.03
Treasury Bills -0.05 0.21** -0.08 0.18 -0.10 0.21**
Russell 2000 (Small Cap. Index) 0.05 -0,18** 0.04 -0.12 0.06 -0.28**

Correlations are computed using monthly returns.
EW - Equally-Weighted Market Portfolio; VW - Vaue-Weighted Market Portfolio.

* significant at the 10% level.

** ggnificant at the 5% level.

Test statistic t(n-2) =r / ((1-r*2)/(n-2))*(0.5).

For 1982-1996, the critical values at the 5% and 10% level are 1.9759 and 1.6551, respectively.
For 1982-1988, the critical values at the 5% and 10% level are 1.9886 and 1.6632, respectively.
For 1989-1996, the critical values at the 5% and 10% level are 1.985 and 1.6609, respectively.
*** The CRB Future Price Index returns plus the returns on Treasury hills.



Table 10
Optimal Portfolio Allocations, 1982-1996
12-month rule for CTAs, 5-month rule for pools, and 6-month rule for

funds

1982:1-1996:12

Unconstrained

Constrained*

M anaged Futures w /o 1 2 3 4 5 6 w /o 1 2 3 4 5 6
EW CTAs 0.29 0.29 0.20 0.20 0.27 0.27 0.27 0.27
EW Private Pools 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EW Public Funds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VW CTAs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V W Private Pools 0.25 0.00 0.17 0.00 0.27 0.00 0.27 0.00
V W Public Funds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CRB Index** 0.01 0.08 0.01 0.00 0.00 0.00
M LM Index 0.26 0.32 0.26 0.00 0.00 0.00
Standard Assets
S& P500 (large-cap) 0.47 0.19 0.17 0.19 0.16 0.17 0.16 0.50 0.45 0.45 0.45 0.45 0.45 0.45
Long-term Corp. Bonds 0.46 0.05 0.04 0.05 0.05 0.05 0.05 0.17 0.09 0.09 0.09 0.09 0.09 0.09
Inter.-term Gov't Bonds 0.07 0.47 0.45 0.47 0.31 0.28 0.31 0.20 0.08 0.08 0.08 0.08 0.08 0.08
Long-term Gov't Bonds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.07 0.07 0.07 0.07 0.07 0.07
Russell 2000 (sm all-cap) 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.04 0.04 0.04 0.04 0.04 0.04 0.04
A verage Returns 12.8% 15.3% 12.8% 15.4% 14.4% 12.9% 14.4% 12.9% 17.3% 15.5% 17.3% 17.3% 15.5% 17.3%
Standard Deviations 7.7% 6.8% 5.5% 6.8% 5.9% 5.2% 5.9% 8.0% 9.3% 8.7% 9.3% 9.3% 8.7% 9.3%
Sharpe Ratio 0.979 1.325 1.194 1.325 1.377 1.271 1.377 0.964 1.182 1.102 1.229 1.229 1.102 1.229
Change 35.3% 21.9% 35.3% 40.6% 29.8% 40.6% 22.6% 14.4% 27.5% 27.5% 14.4% 27.5%
Sub-Period 1989:1-1996:12

Unconstrained Constrained*
M anaged Futures w /o 1 2 3 4 5 6 w /o 1 2 3 4 5 6
EW CTAs 0.35 0.00 0.17 0.00 0.27 0.00 0.22 0.00
EW Private Pools 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EW Public Funds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
VW CTAs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
V W Private Pools 0.44 0.44 0.26 0.26 0.27 0.27 0.27 0.27
V W Public Funds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CRB Index** 0.07 0.05 0.05 0.00 0.00 0.00
M LM Index 0.47 0.39 0.39 0.05 0.00 0.00
Standard Assets
S& P500 (large-cap) 0.26 0.24 0.22 0.22 0.15 0.15 0.15 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Long-term Corp. Bonds 0.31 0.09 0.00 0.00 0.13 0.07 0.07 0.17 0.09 0.09 0.09 0.09 0.09 0.09
Inter.-term Gov't Bonds 0.43 0.18 0.21 0.21 0.00 0.03 0.03 0.20 0.08 0.08 0.08 0.08 0.08 0.08
Long-term Gov't Bonds 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.07 0.07 0.07 0.07 0.07 0.07
Russell 2000 (sm all-cap) 0.00 0.06 0.08 0.08 0.08 0.09 0.09 0.04 0.04 0.04 0.04 0.04 0.04 0.04
A verage Returns 12.9% 12.2% 12.7% 12.7% 11.5% 12.0% 12.0% 14.2% 13.7% 13.8% 13.8% 13.5% 13.8% 13.8%
Standard Deviations 7.1% 5.6% 5.3% 5.3% 4.3% 4.3% 4.3% 9.3% 7.2% 6.9% 6.9% 7.0% 6.9% 6.9%
Sharpe Ratio 0.922 1.254 1.426 1.426 1.454 1.567 1.567 0.854 1.182 1.256 1.256 1.184 1.256 1.256
Change 36.0% 54.7% 54.7% 57.7% 69.9% 69.9% 38.4% 47.1% 47.1% 38.7% 47.1% 47.1%

EW - Equally-W eighted M arket Portfolio; VW - Value-W eighted M arket Portfolio.

* Constrained optimizations have the following restrictions on the weights: S& P500 - 45 to 65% , Long-term Corporate Bonds - 9 to 17%, Intermediate-term Government E

8 to 20%, Long-term Government Bonds - 7 to 19%, and the Russell 2000 - 4 to 8% . See Ibbotson, Siegal, and Love (1985).
** The CRB Future Price Index returns plus the returns on Treasury bills.
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Relationship of Performance to Size: Alternative Exclusion Rules*

Appendix 1

Commodity Trading Advisors

All Data 1980:1-1996:12

12 Rule 1980:4-1996:12

28 Rule 1981:8-1996:12

SIZE Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret.

Smallest 1 0.15 4.39% 52.68% 0.23 3.35% 40.16% 0.37 2.10% 25.26%

2 0.70 2.94% 35.22% 1.05 2.24% 26.88% 1.72 1.74% 20.91%

3 2.39 2.25% 27.02% 3.62 2.21% 26.55% 6.05 1.43% 17.14%

4 9.51 1.73% 20.76% 12.94 1.34% 16.03% 19.60 1.10% 13.15%

Largest QL 5 70.34 1.18% 14.14% 81.62 0.94% 11.28% 106.50 1.00% 11.98%

S-L 3.21% 38.53% 2.41% 28.89% 1.11% 13.28%
t-stat (8.07) (5.95) (3.04)

Private Pools
All Data 1983:2-1996:12 5 Rule 1983:6-1996:12 12 Rule 1984:1-1996:12

SIZE Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret.

Smallest 1 0.17 1.44% 17.34% 0.17 1.22% 14.60% 0.17 1.07% 12.89%

2 0.59 1.62% 19.43% 0.61 1.62% 19.43% 0.63 1.62% 19.44%

3 1.34 1.76% 21.13% 1.40 1.60% 19.22% 1.49 1.48% 17.76%

4 3.50 1.32% 15.89% 3.70 1.50% 17.95% 3.98 1.43% 17.22%

Largest QL 5 31.42 1.35% 16.23% 33.18 1.34% 16.13% 36.96 1.51% 18.15%

S-L 0.09% 1.10% -0.13% -1.53% -0.44% -5.26%
t-stat (0.21) (-0.31) (-0.99)

Public Funds
All Data 1981:3-1996:12 6 Rule 1981:8-1996:12 12 Rule 1984:1-1996:12

SIZE Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret. MV Mon. Ret. Yr. Ret.

Smallest 1 0.52 0.81% 9.74% 0.51 0.76% 9.11% 0.50 0.81% 9.76%

2 1.67 0.74% 8.93% 1.62 0.76% 9.07% 1.54 0.67% 8.10%

3 4.05 0.86% 10.34% 3.97 0.91% 10.90% 3.76 0.93% 11.10%

4 10.61 0.74% 8.94% 10.59 0.76% 9.13% 10.31 0.86% 10.27%

Largest QL 5 49.26 0.79% 9.54% 48.79 0.73% 8.76% 47.71 0.82% 9.85%

S-L 0.02% 0.20% 0.03% 0.35% -0.01% -0.09%
t-stat (0.07) (0.14) (-0.04)

*Alternative rules used to correct for self-selection bias are to exclude the first 5, 6, 12, or 28 months of returns.

SIZE - Average dollars (in millions) under management by funds in quintile, over time.

S-L - Smallest quintile mean return minus largest quintile mean return.

Quintiles are formed on a monthly basis according to the previous month's dollars under

management. In addition, quintiles are formed only when there are at least 15 CTAs, pools,

or fundsin aquintile.
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Appendix 2
Attrition Rates, 1980-1996

CTAs Private Pools Public Funds
All Data Exclude 12Exclude 28 All Data Exclude 5Exclude 12 All Data Exclude 6 Exclude 12

Averages

1980-96 11.84% 12.84% 12.85% 7.66% 7.68% 7.97% 5.85% 6.07% 6.39%
1980-88 8.67% 9.30% 8.93% 1.10% 1.13% 1.30% 0.16% 0.18% 0.23%
1989-96 15.41% 16.38% 16.28% 15.04% 15.05% 14.65% 12.25% 12.68% 12.55%
1989-92 11.29% 12.38% 13.11% 11.49% 11.21% 10.82% 8.07% 8.04% 8.04%
1993-96 19.53% 20.37% 19.46% 18.59% 18.90% 18.47% 16.43% 17.33% 17.07%

* Alternative rules used to correct for self-selection bias are to exclude thefirst 5, 6, 12, or 28 months of returns.
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Appendix 3
Survivorship Bias
12-month rule for CTAs, 5-month rule for pools, and 6-month rule for funds

Average Number Average Number Average Number

Monthly of Monthly of Monthly of
Y ear Returns(%) Monthly Obs. Returns(%) Monthly Obs. Returns(%) Monthly Obs.

CTAs Survived CTAs Defunct CTAs
1989 1.40 2,788 157 973 1.30 1,815
1990 235 3,225 3.09 1,151 1.94 2,074
1991 1.15 3,818 1.64 1,442 0.86 2,376
1992 0.67 4,597 112 1,926 0.34 2,671
1993 1.06 5,331 153 2,498 0.66 2,833
1994 0.37 5,847 0.71 3,103 -0.01 2,744
1995 1.08 5,629 1.68 3,760 -0.11 1,869
1996 0.89 5,389 1.09 4,731 -0.50 658
Average 112 1.55 0.56

Monthly Bias 0.43
Annual Bias 5.17

Pools Survived Pools Defunct Pools
1989 0.63 1,700 1.39 633 0.17 1,067
1990 197 1,999 3.03 739 1.34 1,260
1991 0.48 2,216 0.96 914 0.14 1,302
1992 0.05 2,436 0.70 1,094 -0.48 1,342
1993 0.99 2,547 1.60 1,270 0.39 1,277
1994 -0.06 2,542 0.35 1,477 -0.63 1,065
1995 1.01 2,342 1.33 1,703 0.17 639
1996 115 2,180 1.36 1,938 -0.53 242
Average 0.78 1.34 0.07

Monthly Bias 0.56
Annual Bias 6.74

Funds Survived Funds Defunct Funds
1989 0.34 1,890 0.01 711 0.53 1,179
1990 154 2,350 214 866 1.19 1,484
1991 0.58 2,711 1.01 1,040 0.31 1,671
1992 -0.07 2,938 0.21 1,309 -0.29 1,629
1993 0.82 3,488 1.26 1,794 0.36 1,694
1994 -0.59 3,747 -0.34 2,245 -0.97 1,502
1995 0.80 3,910 1.04 2,881 0.14 1,029
1996 0.66 3,784 0.79 3,355 -0.30 429
Average 0.51 0.76 0.12

Monthly Bias 0.25
Annual Bias 3.05

Monthly Bias ="Survived" minus"All."
Annual Bias = Monthly Bias multiplied by 12.
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Appendix 4
CTAs: Returns and Standard Deviations
Exclude First 28 Months

One-CTA Equal-Weighted Market Value-Weighted Market
Portfolio* Portfolio of CTAs Portfolio of CTAs
Number Number

of Standard Monthly Standard Annual of Monthly Standard Annual
Y ear CTAs Deviation Return Deviation Return CTAs Return Deviation Return

1980 0 0 NA NA NA 0 NA NA NA

1981 30** 10.90 NA NA NA 28** NA NA NA
1982 40 11.18 1.81 6.31 21.72 38 1.19 7.25 14.24

1983 52 13.24 1.79 7.98 21.46 49 0.00 6.44 0.01
1984 56 13.39 1.59 7.55 19.08 51 1.83 8.94 22.01
1985 68 12.17 2.09 491 25.06 66 2.01 6.48 24.12
1986 94 13.29 1.38 4.99 16.52 91 -0.52 6.55 -6.20
1987 126 14.77 3.94 6.16 47.28 122 3.60 5.44 43.20
1988 166 16.24 2.33 8.75 27.96 159 1.25 6.35 14.95
1989 179 11.62 1.12 4.70 13.44 174 0.35 4.92 4.20
1990 205 9.54 2.29 3.29 27.48 201 1.96 3.46 23.54
1991 231 9.26 0.76 412 9.17 228 1.24 5.11 14.87
1992 266 6.97 0.36 2.91 4.28 262 0.18 4.14 2.20
1993 331 6.62 0.95 2.33 11.35 324 1.13 2.58 13.55
1994 365 8.15 0.31 2.24 3.74 355 -0.22 2.32 -2.68
1995 352 7.84 1.13 2.34 13.50 343 1.04 2.70 12.43
1996 321 7.87 0.97 2.99 11.60 319 1.10 3.38 13.25
1982-96 9.83 1.52 5.08 18.26 1.08 5.29 12.96
1982-88 14.25 2.13 6.60 25.62 1.34 6.72 16.08
1989-96 8.35 0.99 3.16 11.83 0.85 3.63 10.20
1989-92 9.31 1.13 3.76 13.56 0.93 4.37 11.16
1993-96 7.69 0.84 2.43 10.08 0.76 2.74 9.12

Monthly Return: Arithmetic average of monthly returns during the year.

Standard Deviation: Standard deviation of monthly returns during the year.

Annual Return: Monthly return multiplied by 12.

* The return on a one-CTA randomly-selected portfolio isidentical to the return on an equally-weighted portfolio of CTAs.
The standard deviation of one-CTA portfolio returns is the standard deviation on all possible one-CTA portfolio returns.

** Monthly returns start from 1981:8.
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ENDNOTES

1. Managed commodity funds ar e subject to some gover nment regulation and oversight. Public funds
must register with the Commodity Futures Trading Commission (CFTC) and the Securitiesand
Exchange Commission (SEC). CPO'’s, if they accept “public funds,” also arerequired to register with
the CFTC and the SEC. A CPO isnot considered to have accepted “public funds' if it does not have
mor e than 499 investorsin the pool and does not have morethan 35" unaccredited" investors. An
“accredited” investor isonewith anet worth of at least $1 million or an annual income of morethan
$200,000 for at least two consecutiveyears. Finally, CTA’smust register with the CFTC and are
subject to regulation by the CFTC.

2. These data are provided by Managed Account Reports (MAR), which receives monthly
performance information from participating CTAs, poals, and funds. Whilethe databaseis quite
large, it doesnot include all CTAs, poals, or fundsin existence. MAR relieson voluntary reporting.
Although CTAsand pools do not have a mandatory reporting requirement, they have an incentiveto
report their performanceto MAR because of the marketing benefits associated with MAR’s
publicizing their performance.

3. Inreporting monthly returnsnet of fees, it isnecessary to adopt an accounting convention to
account for fees. In some cases, funds themsalves accrue the fees over thereevant months, and the
datareported to MAR reflect those fee accruals. |In other cases, MAR revisesreported monthly
returns by spreading the fees over the relevant months.

4, According to the Commodity Pool Operator and Trading Advisor Regulations promulgated by the
Commodity Futures Trading Commission (CFTC) under the Commodities Exchange Act as Amended,
CTAsarerequired toreport in their disclosure documentsat least threeyearsof prior trading
performance (five years starting on August 25, 1995). Theregulationsdo not requirethe disclosure of
proprietary trading performance. However, if any proprietary trading performanceisdisclosed, all
such trading must be disclosed. Typically, a newly-registered CTA haslittle or no pre-registration
customer trading performance and therefore haslittle elseto show but itsproprietary trading history.

5. Edwardsand Ma (1988) show that the pre-registration returns are significantly higher than the
post-registration returns of public funds, which suggeststhat a self-selection bias exists.

6. Non-survivors aredefined as CTAs, poals, or funds, which began operations at any time subsequent
to March, 1980, but ceased operationsat any timeprior to year-end 1996. Survivorsaredefined as
CTAs, pools, and funds still operating at year-end 1996. The data consist of about the same number
of fund-month observationsfor surviving and non-surviving funds (59,328 vs. 60,153), so that the
perfor mance of non-survivorsiswell represented in the data.

7. Thissize effect does not exist for poolsand funds, probably because lar ge pools and funds can use
small CTAsaswell aslarge CTAs.

8. First-reporting dates are reported by MAR for seventy to ninety percent of CTAS, pools, and funds.

9. Therespective mean number of pre-reporting monthsare sixteen for CTAs, eight for pools, and
ninefor public funds. Mediansareused rather than means because mean values ar e sensitive to a few
extreme obser vations.

10. In theanalysesin Appendices 2 and 3, non-surviving funds are defined as CTAs, pooals, or funds
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that discontinue operations at any timeprior to year-end 1996. The annual “attrition rate” is
computed asthe proportion of fundsthat existed at the beginning of a year that no longer exist (or are
surviving) at theend of theyear. CTAs, pools, and funds may cease to exist because of poor
performance or because they voluntarily dissolve or go out of business. However, it is probable that
most cease to exist because of poor performance.

11. Prior to 1990 (when MAR changed owner ship) the MAR database consisted of only the largest 25
CTAs. Smaller CTAs, and CTAswho went out of business, were not included in thedata. MAR used
the unpublished performance records maintained by the previous owners, including the performance
recor ds of both surviving and non-surviving CTAsnot included in the published database, to
"backfill" the databasefor early years. In backfilling the data, however, it islikely that some non-
surviving CTAswer e inadvertently excluded from the database.

12. Prior studies, based on fewer observations, also find a survivorship bias. Fung and Hsieh (1997)
find that reported annual CTA returnsin the 1980's could be inflated by as much as 3.48 per centage
points because of the failureto include non-surviving CTAsin thedata. Schneewes, Spurgin, and
McCarthy (1996, p. 768) report that for an EWMP’'sof CTAs"... including nonsurviving CTAS...
would havereduced annual returns by approximately 1.0-2.5%, increased standard deviation by 1.2-
1.4%, and reduced the Sharperatiosfrom 16 to 27% ...” For adiscussion of survivorship bias, see
Brown, Goetzmann, and Ross (1995).

13. In other words, in an EWM P each month funds are taken from last month'swinnersand given to
last month'slosersto maintain an equally-weighted portfolio. InaVWMP winners get larger and
thereforereceive larger allocations.

14. An alternative way to measur e fund performanceisto examine portfolio returnsover some
investment horizon longer than a month (such asayear). For example, if the assumed investment
horizon were a calendar year, each CTA, pool or fund in the portfolio could be given an equal amount
of fundsat the beginning of a calendar year and this allocation maintained during the entire year.
Unlike EWMP and VWMP returns, therefore, this procedurewould not require a rebalancing of
funds each month, and would captur e the compounding effects during the course of theyear. The
disadvantage of thisapproach isthat measured returns ar e highly dependent both on the specific
investment horizon selected and the starting date of that horizon. To avoid thisarbitrariness, this
procedureisnot used in this paper.

15. Sharperatios are areasonable measure of risk-adjusted returnsfor commaodity funds because
their returnsaretypically uncorreated with the returnson traditional asset classes (such ason stocks
and cor por ate bonds), so that thereislittle“ systematic” risk.

16. New entrantsand non-surviving CTAsduring theyear areincluded in calculating the standar d
deviation. Theannual standard deviation for an EWMP of CTA returnsisthe standard deviation of
EWM P monthly returns multiplied by the square root of 12.

17. While excluding thefir st twenty-eight months of CTA returnsresultsin lower average EWMP
returnsfor CTAs, average VWMP returnsfor CTAsare not affected very much because small CTAs
receive a much lesser weight in aVWMP than in an EWMP. (Compare Table 2 with Appendix 4.)

18. Use of the 28-month exclusion rule would result in a considerably lower ranking for an EWM P of
CTAsbecause of lower CTA returns. See Appendix 4. Asdiscussed earlier, however, thereisreason
to believe that use of the 28-month ruleresultsin a downward biasin CTA returns because of the
small-CTA effect.
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19. Thisfinding is consistent with earlier studies. Elton, Gruber and Rentzler (1987, 1990) find that
public funds perform poorly relative to stocks and bonds during the 1979-88 period. Irwin,
Krukemyer and Zulauf (1992) find that under no scenario doesthe Sharperatio of a public fund
investment exceed the Sharperatio of a stock or bond investment during the 1979-89 period. Earlier
studies by Lintner (1983) and Irwin and Brorsen (1985) find some evidence that funds make good
stand-alone investments, but those studies examine a relatively small number of fundsfor only a few
yearsduring the early 1980's.

20. The performance of a VWMP of poolsisinsensitiveto the exclusion rule used: it ranksfirst among
all investmentsin 1989-96 no matter which ruleisused to exclude early returnsdata. Resultsare
available upon request.

21. SeeBurr (1994) and Mattlin (1991).

22. It has been shown that every risk-aver seinvestor -- regardless of the degree of hisrisk-aversion --
will be made better off by adding a new asset to hisor her portfolio if theinclusion of that asset shifts
the efficient frontier upward and/or to theleft.

23. SeeElton, Gruber and Rentzler (1987).

24. Break-even returnsfor randomly-selected, one-CTA, pool, and fund portfolios are not shown
because thereisno obviously correct way to compute therelevant correlations between thereturnson
those investments and the other financial assets.

25. An objective of maximizing the portfolio Shar peratio implicitly assumes a specific investor risk-
preference function. Other implicit assumptions arethat there can beriskless borrowing and lending
at thesamerate and that short salesareimpossible.

26. Irwin, Krukemeyer and Zulauf (1992) ar gue that constraining the portfolio allocations reduces
the estimation error when solving an optimal portfolio problem. See also Frost and Savarino (1988).

27. Seelbbotson, Siegel and Love (1985). Therangesare 45.5to 64.3 percent for large-cap common
stocks, 4.3t0 7.3 percent for small-cap stocks, 8.9 to 19.8 percent for inter mediate-term Gover nment
bonds, 7.1t0 19.0 percent for long-term gover nment bonds, and 9.9 to 17.0 percent for long-term

cor por ate bonds.

28.0f all the commodity fund investments, only public fundsreceive a zero allocation in sometime
periodsand for some portfolios. 1n 1989-96, an EWM P of fundsreceivesa zero allocation in both
unconstrained and constrained portfolios, and a VWMP of fundsreceives a zero allocation in the
unconstrained portfolio and only a three percent allocation in a constrained portfolio. Elton, Gruber
and Rentzler (1987, 1990), and Irwin, Krukemyer and Zulauf (1992) also find that adding public
commodity fundsto a diversified portfolio does not enhance performance. Seealso Lintner (1983),
Baratz and Eresian (1986, 1990), Orr (1987), Peters (1989), and Oberuc (1990).

29. Because a futuresindex is a fully-collateralized investment and no funds (other than margin) are
required to purchase futures positions, all investment fundsearn the Treasury bill rate. The
commoditiesin theindex are Cocoa, Coffee, Copper, Corn, Cotton, Crude Oil, Gold, Heating Qil,
Hogs, Live Cattle, Lumber, Orange Juice, Platinum, Pork Bellies, Soybeans, Soybean M eal, Soybean
Qil, Sugar, Unleaded Gasoline, and Wheat. No feesare deducted from reported CRB returns.
Investor s can directly trade CRB futures contracts.

-42-



30. The MLM index is produced and sold by Mount Lucas Management. It consists of equally-
weighted futures positionsin Australian Dollars, British Pounds, Canadian Dollar s, Coffee, Copper,
Corn, Cotton, Crude Oil, German Marks, Gold, Heating Oil, Japanese Yen, Live Cattle, Natural
Gas, Silver, Soybean, Soybean Meal, Soybean Oil, Sugar, Swiss Franc, 5-Year Treasury Notes, 10-
Year Treasury Notes, Treasury Bonds, Unleaded Gasoline, and Wheat. Reported MLM returnsare
net of fees, which M ount Lucas M anagement claims ar e approximately 50 basis points a year per
invested dollar.

31. Billingsley and Chance (1996) suggeststhat fewer than ten CTAsor poolsare needed to achieve
most of the benefitsthat are attained by including a diversified investment in commodity fundsin a
diversified asset portfolio.
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