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INTRODUCTION

The past decade has witnessed a dramatic increase in the use of public
commodity funds (puhlicly offered investment vehicles whose investment
managers trade primarily in futures and options markets) as stand-alone
investments or as additions to traditional stock and hond portfolios. Re-
search has shown that investors in stock and hond mutual funds often
make selections hased on historical return performance [Goetzmann et
al. (1992)].' Academic research [Irwin (1992); Irwin et al. (1994)] also
suggests that this investor bias toward investment in funds with high
historical return results in puhlic commodity funds created primarily from
commodity trading advisors (CTAs) who have had high pre-offering re-
turn performance.
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Previous research concentrates on persistence in pro forma (pre-
offering) commodity fund returns and post-offering returns. In this arti-
cle, the persistence of risk and return performance among Commodity
Trading Advisors (CTAs) is assessed.^ The following section reviews pre-
vious academic studies' results on performance persistence in managed
futures (puhlic commodity funds as well as direct investment with CTAs).
The data and methodology are presented and results are discussed. The
results of this study support previous research on puhlic commodity funds
[Edwards and Ma (1988); Elton et al. (1989); Irwin (1994); Irwin et al.
(1992), (1994)] which question the henefit of using past CTA return
performance to forecast future puhlic commodity fund return.** The re-
sults of this study show, however, that the lack of return persistence noted
in previous studies [Elton et al. (1989); Irwin (1994)] may he hecause
puhlic commodity funds are created from CTAs with high risk-adjusted
ex post returns.

Earlier research suggests that a simple CTA market index (e.g.. Man-
aged Accounts Report's equal or Sweighted CTA index) is an adequate
proxy for future CTA returns, and that pro forma return information is
not useful. However, this study shows that pre-puhlic offering CTA risk
and return performance may he useful in determining the expected risk
and return performance of CTA based portfolios. More specifically, if CTA
returns are adjusted for relative henchmark risk (e.g., heta), results show
a consistent relationship hetween pre- and post-investment period per-
formance even for CTA portfolios constructed from CTAs with high pro
forma returns, as those returns prohahly reflect an inherently riskier strat-
egy on the part of the CTAs. This is, of course, as expected. For investment
portfolios whose historical risk/return characteristics differ from a simple
benchmark and yet whose investment strategy is reflective of the hench-
mark, historical risk-adjusted returns will provide a better forecast than
a simple henchmark forecast.

Ihis study uses CTAs for whom consistent data exists for the period 1987-199'>. Asa result, survivor
bias is present in these results. However, a previous study [Schneeweis et al. (1995)] performs tests
similar to those presented in this article for a data set of CTAs formed in 1987 and tracked until
1991. Tests were also run on portfolios which included CTAs who dissolved during the period. The
results of that study, which considered the impact of survivor bias on empirical results, are similar
and are available from the author(s).
A public commodity fund construction issue affecting public commodity fund performance and

historical CTA performance is that public commodity' funds may be constructed to exhibit high ex
post returns. To the degree that CTAs included in these funds, ohtained high ex post historical returns
due to similar style or product emphasis, a public commodity fund so constructed may not be well
diversified and may exhibit ex post performance which is not consistent with implied historical per-
formance. Moreover, previous results which concentrated on such portfolios would not be consistent
with results for CTA portfolios constructed based on other constraints (e.g., low risk).
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One important implication of the results of this analysis lies in the
puhlic policy area. In finding that historical CTA performance is a biased
predictor of future puhlic commodity fund performance, Edwards and
Ma (1988) and Irwin (1994) recommend the CFTC should merely re-
quire publication of relevant benchmark indices.'' In this study, CTA per-
formance, especially at the portfolio level, is shown to he consistent he-
tween pre- and post-investment periods (after adjusting for relative
benchmark risk). Public disclosure of individual CTA performance as well
as managed futures benchmark information are therefore of benefit to
potential investors who desire forecasts of future risk and return
parameters.**

REVIEW OF STUDIES RELATING TO
CONSISTENCY OF IMANAGED PERFORMANCE

Considerahle research has been conducted on performance persistence
in the mutual fund market. While controversy exists, these studies gen-
erally find no evidence of consistent superior performance [Brown and
Goetzmann (1995)].^ Studies on managed futures as an asset class have
generally focused on the performance of puhlic commodity funds as a
stand-alone investment and as an addition to portfolios of stocks or
honds.^ While some research questions the henefits of puhlic commodity
funds [Elton et al. (1987)] other recent research suggests that direct in-
vestment in CTAs offers diversification benefits [Schneeweis et al.
(1992); (1996)].

A number of studies [Edwards end Ma (1988); Elton et al. (1992);
Irwin et al. (1992); Irwin (1994)] focus on the value of performance
information available to investors at the time a commodity fund is cre-
ated. These results indicate that, while the variance of a puhlic commod-
ity fund's return is highly correlated over time, there is little persistence

^See Schneeweis et al. (1996) for a comparison of various managed futures and CTA henchmark
indices. Results show that available public indices var\' in construction and relative performance.
""In supporting the benefits of past CTA performance information in assessing future performance
(especially for public commodity funds), it is assumed that the investor will make proper adjustments
for differential management fees and performance costs. In addition, to the degree that the listed
CTAs historical performance shows evidence of high abnormal returns (e.g., after adjusting for risk)
investors may simply wish to use a market-based regression model to forecast future returns,
' in contrast, Grinblatt and Titman (1992) find evidence of superior performance persistence. Using
a data set reasonably free of survivalship bias. Brown and Goetzmann (1995) argued that relative
risk-adjusted performance of mutual funds persists from year to year, but absolute performance, as
measured by positive alphas, does not.

"These studies have concentrated either on the performance of public commodity funds and funds
[Elton. Gruber, and Rent/ler (1987, 1990); Irwin, Zulauf, and Krukemyer (1992)] or multi-advisor
CTA portfolios (e.g., commodity trading advisors [Schneeweis, Savanayana, and McCarthy (I992)j.
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in return performance.^ For instance, Edwards and Ma (1988) computed
two data series, the pro forma monthly rate of return for the 36 months
prior to going puhlic and the actual monthly rate of return for the 24
months after going puhiic. Edwards and Ma concluded that post-puhlic
rates of return are not related to either pre-public returns, fee levels, or
certain market conditions in the post-public period. In addition, pre-pub-
lic risk-adjusted return was not found to have a significant explanatory
impact on post-puhlic risk-adjusted return. '*̂  Elton et al, (1989) and Irwin
(1994) support Edwards and Ma, and show that historical CTA returns
are substantially inflated relative to post-offering public commodit)' fund
returns." As a result, Irwin and Elton et al. conclude that historical CTA
returns contain little or no information that is useful in predicting actual
public commodity fund returns.'^

Elton et al. and Irwin used a simple CTA comparison benchmark to
test the relative performance. No adjustments were made for relative risk
of the public commodity funds. Edwards and Ma used measures of ab-
solute risk (e.g., standard deviation). However, no attempt was made to
test for persistent covariance with the market index, (e.g., beta). In this
article, the persistence of risk/return performance among Commodity
Trading Advisors (CTAs) is assessed. Irwin et al. (1994) also concentrated
primarily on individual CTAs, and found little evidence of predictahility
in average returns. In addition, the Irwin et al. analysis did not consider
the relative impact of CTA portfolio groupings. Schneeweis et al. (1992)
and McCarthy et al. (1996) showed that CTA portfolios constructed to
have low ex ante risk (low beta portfolios) consistently outperform CTA
portfolios constructed to have high ex ante risk (e.g., high beta portfolio).
This article follows a similar methodology, with the goal of determining
if CTA portfolios constructed to have particular risk characteristics ex-
hihit return or risk persistence.

not addressed in this study, Monte Carlo simulation analyses on the stability of return and
variance drawn from stable distributions indicates that for repeated drawings reported variance is
stable: however, wide deviations in ex post return performance is evident [Kazemi (1996)].

It is important to note that this risk adjustment was conducted using standard deviation and not a
henchmark (e.g., beta) adjustment. For traditional equity research, Lehman and Modest {1987)
demonstrated the importance of alternative benchmark determination.

Elton et al. report a between-period rank order correlation at the puhlie commodity fund level of
only .O'M. Likewise, for public commodity funds, Irwin et al. find correlations of between period
returns between + . 10 and - .10. Only for standard deviation was the correlation between periods
(.45) significant.
'^However, in later research, Elton et al. (1992) also pointed out that for a limited sample, funds
managed by partners with above average (relative to the sample) prior fund performance outper-
formed those managed by partners with previous below-average prior experience. Furthermore, this
indication of possible performance persistence among public commodity funds, however, requires
information not directly contained in the public commodity fund prospectus.
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Prior research used commodity fund performance as a proxy for CTA
performance. However, results obtained for commodity funds may not be
applicable to studies of individual CTAs. Many CTAs trade only for private
accounts and are not included in public commodity fund offerings. In
addition, since many CTAs are in more than one public commodity fund,
analysis of public commodity funds may overemphasize CTAs who trade
primarily in public commodity funds and ignore those who trade for no
funds. To the degree that existing public commodity funds are created
primarily with CTAs that have high recent returns, results may be biased
toward finding little ex post correlation with prior historical CTA return.
These funds may have high pre-investment period abnormal returns but
many not be well diversified. They may also exhibit subsequent perfor-
mance below pro-forma portfolio returns.''* However, public funds con-
structed with no ex ante abnormal return bias may exhibit a closer pre-
and post-period risk/return relationship.

Public disclosure of individual CTA as well as relative benchmark
information may be valuable if it is used to determine relative risk and
return distribution parameters of CTA portfolios or to construct single
advisor or multi-advisor CTA portfolios whose risk and return structure
differ from that of a common benchmark. For these single advisor or
multi-advisor portfolios, past historical returns may be of benefit in de-
termining (1) the extent of historical return abnormalities, so that return
adjustments can be made (such as a return estimate equal to CTA port-
folio's beta times the benchmark return) or (2) the actual construction
of low- or high-risk CTA portfolios. Civen the random error in asset re-
turns, it is anticipated, however, that performance persistence for multi-
advisor CTA portfolios would be higher than single advisor CTAs.

DATA AND METHODOLOGY

This study examines a group of 40 CTAs over a nine-year period from
1987 through 1995. Data are segmented into I-year periods. Three pe-

' 'F'or public cnmmodily funds, fund managers may concentrate on CT.\s with high historical return
for marketing purposes. To the degree that these above average returns arc not due to CTA skill,
then reversion lo ihe mean in following historical periods may result in a poor correlation between
historical and post offering performance. Given the high performance fees in public commodity
funds, ftind managers may require high ex ante CTA performance to cover potential costs and offer
to investors a return commensurate with alternative risky investment vehicles. The low risk CTA
managers (e.g., market neutral) may be underrepresented in pLihlic commodity funds,
'•'it is important to note that the authors of this article do not reject the findings of the earlier research
of Elton ct al. or irwin. In fact the results of this article show that for CTA portfolios which were
constructed randomly and thus have the same risk as the overall sample, use of a common henchmark
portfolio would be an adequate alternative to pro-forma historical CTA returns. Moreover, the cited
benchmark would he superior in the case where CTAs were selected on the hasis of high abnormal
returns and the risk of the constructed CTA portfolio is equal to that of the eited benchmark.
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riods, or 36 months, are used to estimate risk and return measures. At
the end of this three-year period eight equally weighted portfolios con-
taining five CTAs each are created based on various risk or return per-
formance measures. The performance of these portfolios is then tracked
over the subsequent 12 months. At the end of the year, portfolios are
reshuffled based on the various risk and return performance measures of
the individual CTAs during the 36 months immediately prior. Using this
approach, six independent observations are made for each of the portfolio
selection criteria, representing years four through nine of the data set.
Results are presented as the average performance of a portfolio of these
six observations.

Monthly returns, standard deviations of return and beta based on
the MAR CTA index, as well as deterministic beta adjustment models
[Bodie et al. (1993)] are determined for each CTA. Return is calculated
as follows:

_,) (1)

where,

Rii = Monthly rate of return for CTA i in period T
NAVi T = Net asset value for CTA i in period T

A simple deterministic beta adjustment (beta-v) suggested in popular
investment texts is used. This beta adjustment is:

I 2
âdj = TAH + ~ A where ^^ = average Beta (2)

Results are presented for the forty individual CTAs and eight equally
weighted portfohos. Portfolios are based on ranking individual CTAs dur-
ing a 36 month pre-investment period. Selection criteria include monthly
return, standard deviation, and beta. Random selection is also used for
comparison. Results are reported for the following portfolio
characteristics:

1. Following the methodology in Elton et al. (1989), and Irwin (1994),
Spearman rank order correlation between pre-selection return, beta,
standard deviation and risk-adjusted return and post-selection return
are reported.

2. Correlation between pre-selection and post-selection risk, as mea-
sured by standard deviation, Sharpe ratio, and Treynor ratio is
reported.
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Mean error and mean absolute error of return forecasts are reported.
Portfolio returns are forecasted using a number of common metbods,
including naive (portfolio return in the next period will be tbe same
as the previous period), naive market (portfolio return in the next pe-
riod will be tbe same as tbe average return of all CTAs in tbe prior
period, as measured by MARCTA$, the MAR CTA dollar-weigbted
index), simple market model (portfolio return in next period will equal
the prior period MARCTA$ index times tbe portfolio beta), and ad-
justed market model [market model using adjusted beta-v (2)].'^ The
formula for eacb of tbe mean absolute error metrics follows: (Mean
error uses tbe same calculations, but without the absolute value
function.)

- Ri,T-i) (3)

(4)

(5)

-v) (6)

A perfect forecast (or foresigbt) model assumes tbe performance of tbe
market index in tbe next period is known. Forecasts of next period's port-
folio performance are also made using tbe next period's index as opposed
to tbe most recent period's index. Perfect forecast versions of eqs. (4),
(5), and (6) are constructed by replacing MARcfflSjj-j witb MARcta$ij

RESULTS

Cross Period Risk and Return Correlation

If information in historical CTA returns is useful, persistence in relative
risk and return patterns sbould be observable in bistoric data. If tbere is
no value in studying bistorical returns, there should be no meaningful
correlation in performance from period to period. Portfolios are created
to reduce tbe degree of random error. By reducing tbe sample size from
40 CTAs to 8 portfolios, larger Spearman rank correlation coefficients
are likely to be observed in portfolios even if the data bave no persistence.
For this reason randomly selected portfolios are created as well as port-
folios based on some aspect of historical performance. Results in Table

'^Analysis of the various beta adjustments provides evidence on the Importance of correcting param-
eters of the benchmark risk model for possible estimation error (Bawa et al. (1979)].
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lA and Figure 1 show that individual CTAs and randomly constructed
portfolios of CTAs have correlations hetween pre-selection return, stan-
dard deviation, and heta'^ and post-selection return that are helow
0.35.^ Correlations for portfolios created hy ranking CTAs on pre-in-
vestment period return are also very low. One reason for the low corre-
lation between risk (as measured hy heta) and subsequent return is that
the hetas of return-ranked portfolios are very similar.

Earlier studies [Elton et al. (1992)] relied on commodity fund per-
formance data as opposed to individual CTAs. These studies report low
correlation in returns for commodity funds. Results presented here are
consistent with these earlier studies, as there is no evidence that individ-
ual CTAs, randomly selected portfolios, or portfolios created based on
historical return ranking show persistent performance.

As shown in Tahle lA and Figure I, when portfolios are formed based
on historical heta or standard deviation, the correlation between pre-se-
lection risk measures and post-selection return ranges from 0.25 and
0.42. When risk is the predictor, relatively higher correlations are re-
ported for portfolios based on historical risk than random or return-
ranked portfolios.

Cross Period Risk Correlation

Table IB indicates that there is a high correlation hetween pre-selection
and post-selection standard deviation. As shown in Figure 2, individual
CTAs and randomly and return-ranked portfolios have rank correlations
in the 0.50-0.55 range, while standard deviation and beta-ranked port-
folios have correlations of 0.84* and 0.90**, respectively This is similar
to the significant correlations between pro forma and post-offering public
commodity fund standard deviations previously reported [Irwin et al.
(1992) j As in Table IA, the correlations are lowest for randomly selected
CTA portfolios and highest for multi-advisor portfolios constructed to
differ by risk class.

'Correlations for adjusted beta (Beta-V) are reported also. Since the beta adjustment is a linear
transformation, the correlations for adjusted beta are the same as for beta,
'^Due to tbf small sample si/e, correliitions must be above 0,77 for 95% confidence that tbe corre-
lation is different from zero (*). and must exceed 0,88 for 99% confidence {**),

Due to the sbort post-selection investment period, the correlation between prt- and post-betas is
not reported and a constant bcla is assumed. However, wben tests are conducted over longer post-
investment periods (e,g,, ibree years), results indicate tbat standard deviation dominates as a risk,
and return predictor, wbile for sborter periods, beta is superior, Tbe results are not reported in tbis
article. However, they are consistent vintb a CTAs cbanging risk posture over time in regard to relative
market movements but with a consistent overall risk exposure. Results are availahle from authors.
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TABLE lA

Correlation Between Pre-Selection Risk and Return Measures and Post-
Selection Return

Portfolio Selection Criterion

Average of all CTAs
Randomly selected portfolios
Beta-ranked portfolio
Standard deviation-ranked port.
Return-ranked portfolio

Period t
Period t + /

Return
Return

0.055
0.176
0,076
0,171

-0,019

Std Dev
Return

0.186
0.233
0,252
0,414
0,038

Beta
Return

0,215
0,329
0.262
0-419
0.076

Beta-V
Return

0,215
0,329
0,262
0,419
0,076

TABLE IB

Correlation Between Pre-Selection and Post-Selection and Return Volatility

Portfolio Selection Criterion
Period t

Period t + /
SulDev
Std Dev

Average of all CTAs
Randomly selected portfolios
Beta-ranked portfolio
Standard deviation-ranked port.
Return-ranked portfolio

0,508
0,557
0,900
0.843
0,538

TABLE IC

Correlation Between Pre-Selection and Post-Selection Risk Measures

Portfolio Selection Criterion

Average of all CTAs
Randomly selected portfolios
Beta-ranked portfolio
Standard deviation-ranked port.
Return-ranked portfolio

Period t
Period t + 1

Sharpe
Sharpe

0,044
-0,038

0,386
0,257
0.290

Treynor
Treynor

0,034
-0,195

0,229
0,119

-0,052

Results in Table IA and IR indicate, in contrast to previous studies,
that the pertormance of CTA portfolios may show persistent risk and
return relationships. The principal difference between past studies and
this analysis is that when risk measures determine portfolio construction,
the correlation between pre-selection risk and post-selection return is
ahout 50% larger than randomly selected or return-ranked portfolios.
While not statistically significant due to the small sample size, this pro-
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Portfolio Ranked By

FIGURE 1
Correlation between pre-seleclion risk and return measures and post-selection return.

None (Ind) Random Beta

Portfolio Ranked By

StDev Return

FIGURE 2
Correlation between pre-selection and post-selection standard deviation.



CTA Performance 327

vides some indication that reporting CTA performance measures and/or
managed futures benchmarks can be used to determine historical risk
characteristics. Results also clearly indicate the persistence in CTA risk
characteristics.

Cross Period Risk-Adjusted Return Correlation

Table IC reports tbe Spearman rank correlation between risk-adjusted
returns for CTA portfolios. As shown in Figure 3, individual CTAs and
randomly selected portfolios show no correlation in Sharpe or Treynor
ratios over time, while portfolios selected based on beta, standard devi-
ation, and return show correlations in Sharpe ratio between 0.26 and
039. This result is not surprising. To the degree that standard deviation
and/or beta provides adequate risk class determination, tbe correlation
between pre- and post-risk-adjusted return measures is expected to be

MEAN FORECAST ERROR

Benchmark Return Estimate

Previous research [Elton et al. (1992); Irwin (1994)] indicates that pro
forma public commodity fund returns are an upward biased forecast of
post-offering returns. Irwin suggests a benchmark index would offer a
superior forecast of future returns than a pro forma historical record of
the CTAs who will participate in the fund. Results in Table II support
tbese findings. In Panel IIA, it is shown that a portfolio comprised of the
five CTAs with the highest pre-selection return would have underperfor-
med the pre-selection return by an average of —2.92% per month in the
following year. A portfolio of the five worst CTAs would have outper-
formed pre-selection average return by 1.41% per montb.^ However,
when a CTA benchmark index such as the MARCTA$ index is used as a
forecast for the next period's return, the mean error of the high return
portfolio is reduced from -2.92% to 0.16% and the error of the low
return portfolio is reduced to —0.24% from 1.41%. This supports Irwin's

'^Results in Table IC also show the importance of rank-based correlation measures for risk-adjusted
measures that can be aff̂ êcted hy small denominators. For instance, for portfolios created by ranking
on beta, risk-adjusted returns correlations have Pearson correlations of approximately 0.78.
^"This latter result is questionable hecause of tbe possihility of survivor bias. Sihneeweis, Spurgin,
and McCarlby (1996} show that C'TAs whose performance is consistently poor have a high probability
of failure. Since all the CTAs in this analysis survived, it is probably because their performance
improved. If nonsurviv-ing CH As had heen included, tbe worst-performing CTA portfolio would not,
in all likelihood, have performed as well.
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0.40

0.30

-0.20

None <lnd} Random Beta

Portfolio Ranked By

StDev Return

FIGURE 3

Correlation between pre-selection and post-selection risk measures.

(1994) suggestion that an index is a better forecast of a fund's return tban
tbe bistorical records of the CTAs. Results in Table IIA also suggest the
benchmark forecast provides a lower mean error than a beta-adjusted
forecast (-1.19%) if the CTA portfolio has been constructed to bave high
historical return.

Portfolio Construction/Return Forecast

The impact of CTA portfolio construction is also evident in Table II. For
CTA portfolios constructed after ranking CTAs by beta (Panel IIC) and
using pre-investment period return as the return forecast, the average
mean return error ( - 1.25%) is less negative than the high return-ranked
CTA portfolio ( — 2.92%), Similarly, using pre-investment period return
as the return forecast, the average mean return error is closer to zero
( -0 .36) than the low return-ranked CTA portfolio (1.41%). However,
CTA portfolio construction has seemingly little impact on the mean error
forecast for CTA benchmark or market model based CTA return forecasts.
For CTA portfolios determined using CTA beta rankings, the high beta
portfolio underperforms tbe low beta portfolio on a simple return basis
and witb a market model forecast (beta and beta-V) but outperforms the
low beta portfolio wben tbe unadjusted bencbmark (CTA Index) is used
as a forecast of the next period's return.
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However, a simple naive (historical) return prediction model may
bias the CTA benchmark and beta-based mean squared errors. If tbe
following period's return is negative (security and benchmark), while the
pre-investment period's bencbmark used to forecast tbe return is positive,
the bigh beta forecast (B*Rmt) will overestimate next period's negative
return. In contrast, if the actual benchmark return in the following period
is used (B*Rmt + 1), the negative return bias from using an inaccurate
bencbmark return forecast would be removed. As shown in Table IIA or
IIB, wben tbe actual benchmark return is used in tbe actual investment
period (e.g., perfect forecast), tbe negative mean return error is reduced
in the high return-ranked and beta-ranked portfolios for beta forecasts
(-0.72% and -0.87%, respectively), as compared to tbe naive forecast
(-1.18% and - 1.49%, respectively).

Bayesian Adjustments to Beta

Tbe beta adjustment [beta-V, eq. (2)] reduces tbe mean error relative to
tbe simple beta-based forecast. Wben a naive forecast is used, tbe error
for the low (high) beta portfolio is reduced from 0.699% to 0.32%
( - 1.49% to 0.84%). When a perfect foresight model is used, the error
for the low (higb) beta portfolio is reduced from 0.67% to 0.36%
(—0.877% to —0.357%). Tbere are several plausible explanations for
tbis. Beta has considerable estimation error. Previous researcb indicates
a negative correlation between estimated beta and true beta; tbat is, high
(low) betas may overestimate (underestimate) tbe true beta.^' Thus,
Bayesian models which adjust the beta toward a central mean may result
in reduced error forecasts. This hypothesis is supported by the results in
Table II.

MEAN ABSOLUTE FORECAST ERROR

In tbe previous section mean error forecasts are shown to be influenced
by portfolio construction. However, tbe mean return error metric in Table
II does not contain information about the dispersion of forecast errors.
In Table III the mean absolute forecast error (MAE) over the six invest-
ment periods is reported. Several results are evident. First, for the naive
forecast high risk and return portfolios, the simple benchmark forecast
provides the lowest MAE for portfolios determined from return (1.09%)
or beta rank CTA selection (1.20%), while for standard deviation ranked

Various beta adjustment techniques have been suggested to correct for tbis estimation error [Bodie
et al. (1993)].
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CTAs, the use of the portfolio return provides the lowest MAE (1.27%).
Moreover, the beta-hased forecast results in higher MAE than the simple
henchmark forecast (return ranked, ].09%/I.30%; beta ranked, 1.20%/
1.55%; standard deviation ranked, 1.31%/1.49%). As in the previous sec-
tion, adjusted heta (heta-V) consistently outperforms the simple beta
model. The simple benchmark forecast appears to be superior to histor-
ical return forecast for a CTA portfolio created to have high returns.
However, if the CTA portfolio is constructed to represent a particular risk
class (e.g., standard deviation), the portfolio's historical return may pro-
vide a more consistent forecast than the CTA benchmark.

Perfect forecast reduces the MAE forecast for the high return, high
beta, and high standard deviation portfolios (except for the return-based
forecast, wbich is independent of the index). For example, the MAE of
the high return portfolio index forecast declines from 1.09% to .89% for
the index mode!, from 1.30% to .88% for the beta model; and 1.15% to
.81% for the adjusted beta model.^^ Standard deviation and beta-ranked
CTA portfolios have similar patterns. For the low risk and return portfo-
lios, the beta forecast consistently outperforms tbe simple benchmark
forecast across all CTA portfolio construction metbods and tbe beta ad-
justment forecast outperforms tbe simple beta forecast. For instance, the
low return CTA portfolio, has bencbmark MAE of 1.16%, beta MAE of
1.10%, and beta adjusted MAE of 1.08%. Similarly, the high return CTA
portfolio has bencbmark MAE of .89%, beta MAE of .88%, and beta
adjusted MAE of .81%. Tbus, wben a perfect bencbmark forecast is as-
sumed, beta-based forecasts outperform the benchmark forecast and tbe
beta-adjusted forecast outperforms tbat of the simple beta-based forecast.

As is true witb analyzing stock portfolios, tbe results reported in
Tables II and III may be due to the choice of a particular bencbmark, in
this instance tbe MAR dollar-weighted CTA index. A CTA henchmark
that more closely represents the underlying CTA portfolios may provide
different results.

Results in Tables IV and V repeat the analysis in Tables II and HI
using tbe MAR Diversified CTA subindex as the market index instead of
the MARCTA$. The individual CTAs used in this analysis are listed as
diversified CTA traders by MAR and, tbus, the performance of the diver-
sified subindex may better reflect tbeir performance. Results in Table IV
are consistent with results in Table 11. Mean forecast errors differ some-

The importance of the use of a perfect forecast is evident from the tact thai tor two of the eight
periods, the investment period has a negative market return (periods 2 iind 4). As a result, use of a
beta adjustment and a pre-investment period return forecast which is positive results in a large
difference between forecast and actual return. In fact, a CTA with a high beta would be expected to
have a high negative market return in a down market compared to a simple benchmark forecast.
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what, hut not in a consistent fashion. Results in Tahle V are also consis-
tent with those in Table III. In low and high risk portfolios, heta or stan-
dard deviation-ranked CTA portfolios have mean ahsolute return errors
less than those ohtained when portfolios are created after ranking on CTA
return. Moreover, the beta-adjusted mean ahsolute forecasts are consis-
tently superior to the simple heta-based forecasts when either historical
or perfect forecasts are used.

There is one notable difference hetween the results using MARCTA$
and those that use the MAR diversified CTA suhindex. ln Tahle V, the
naive forecast for heta and standard deviation-ranked portfolios shows
that hoth the low and high return portfolios have beta-based MAE fore-
casts that are less than the simple henchmark forecast. In Tahle III, the
henchmark forecast has smaller errors than the heta-hased forecasts. The
use of a benchmark which is more closely related to the underlying CTAs
may result in beta forecasts with less random error, such that lower MAEs
are ohtained. Thus, determination of suitahle benchmarks is a required
area of future research.

CONCLUSIONS
Previous research questions the use of historical CTA performance re-
turns in pro forma puhlic commodity fund statistics as indicative of future
returns. The results of this analysis support earlier studies' conclusions
that past returns of the commodity trading advisors (CTAs) who are com-
bined to form the prospective public commodity fund may provide an
upward bias estimate of post-offering pubic commodity fund returns.
However, in contrast to earlier studies' results, the extent of this hias is
shown to depend on the form of CTA selection and the measurement of
risk and return persistence. In short, if pro forma puhlic commodity funds
have pre-offering returns, then post-offering puhlic commodity fund re-
turns may underj^erform relative to pro forma return estimates. However,
if CTA returns are adjusted for market risk (e.g.. heta), results show a
more consistent relationship hetween pre- and post-investment period
performance. Past CTA performance is shown to be valuable in deter-
mining GTA and multi-advisor CTA portfolios' risk parameters, especially
at the portfolio level.

In terms of puhlic policy, puhlic disclosure of individual CTA as well
as relative benchmark information may he of benefit to investors who
desire to forecast expected risk-adjusted puhlic commodity fund perfor-
mance. At both the single advisor level and, more importantly, at the
portfolio level, results indicate that CTAs' previous periods" risk and re-
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turn performance may be useful in determining the expected risk and
return performance of portfolios of CTAs. While past performance of
constructed public commodity portfolios may result in biased pro forma
returns, the reasons for this result are found in the basis of construction
(e.g., selection of CTAs with high historical abnormal returns). Thus,
portfolios constructed without this implied bias—randomly or with a
unique risk classification—report no such bias. As important, the accu-
racy of market model forecasts are dependent on the index used. An index
based on a group of CTAs with a similar trading style to the CTAs analyzed
in this study is shown to provide more accurate risk-adjusted forecasts
than on a broad CTA performance index.

Results indicate that investors can compare the actual return of the
pro forma portfolio to the market-adjusted return in the historical time
period. Previous return information can, therefore, be of value in deter-
mining the distribution of futures risk and return, but must be adjusted
to account for selection bias. Pro forma fund performance should con-
tinue to be reported. However, greater emphasis should be placed on
measures that more adequately forecast the expected risk and return of
single advisor or multi-advisor portfolios, and less emphasis on naive pro-
jection based on historical returns.
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