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INTRODUCTION

The impact of survivor bias on empirical studies of investment perfor-
mance and investment benchmark creation has received considerable at-
tention. For instance, for equity mutual fund managers, Malkiel (1995)
estimates tbe average annual return of survivor mutual funds exceeded
that of all mutual funds by 1.5% annually. Thus, empirical studies based
on tbe performance of mutual funds from data bases that exclude non-
survivors may bias results toward overstating expected mutual fund per-
formance for randomly chosen investment portfolios. Likewise, in tbe
managed futures area, studies of public commodity fund performance
[Elton et al. (1992)] have attempted to ascertain tbe impact of survivor
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bias.' These studies conclude that approximately 10% of puhlic funds in
the sample dissolved each year with an annualized return to nonsurviving
funds of ahout — 20% per year. i

Results of previous research on puhlic commodity funds may not,
however, he easily extended to reflect direct investment with indi\'idual
commodity trading advisors (CTAs) or portfolios of CTAs. First, not all
CTAs participate in puhlic commodity funds. For instance, 10 of the 56
CTAs (18%) included in this study did not trade for any puhlic commodity
funds over all or a very suhstantial portion of the lime period e.xamined.
Second, individual CTAs trade for multiple puhlic commodity funds.
Treating each puhlic commodity fund as an independent observation hi-
ases performance analysis toward those CTAs participating in the greatest
numher of puhlic commodity funds. Lastly, previous studies on survivor
hias for commodity funds do not focus on the monthly time series pat-
terns of the sur\ivor and nonsurvivor suhsamples prior to CTA
dissolution.

This study analyzes the differential risk/return performance of sur-
vivor and nonsurvivor CTA subsamples. A dissolution rate of approxi-
mately 10% per year is found. This dissolution rate is consistent with
dissolution rates reported for public commodity funds [Elton et al.
(1992)1 as well as the mortality rate reported for equity mutual funds in
existence during similar reporting periods [Malkiel (1995)]. In the year
before dissolution, this study's results indicate that the average nonsur-
viving CTA had annualized returns of —27%. This result is consistent
with the performance of nonsurviving puhlic commodity funds reported
in earlier studies [Elton et al. (1992)]. Results also indicate that the var-
iance of nonsurviving CTA returns is considerably higher than the vari-
ance of surviving CTA returns.

This study shows, using hoth cross-sectional and traditional abnor-
mal return methodology, that the return differential hetween survivor and
nonsurvivor samples (on an absolute and risk-adjusted basis) is due pri-
marily to underperformance in the months just prior to dissolution and

'Survivor bias has likewise been addressed in index creation in ihe managed futures industry. For
instance. Barclays CTA indices require at leasl four years of pasl hisior^' to be included. This restric-
tion is based on the belief thai Few investors would consider a CTA without several years experience
and thai new CIAs may have a abnormally high level of dissolution. For the Barclays indices, lhese
restrictions reduce tbe numher of new CTAs in their indices. In contrast the Managed Accounts
Reports (e.g.. MAR) CTA indices require that reporting CTAs have at least one year of past history
and $500,000 under management. Pre-1992, tbe MAR indices were constructed from large CTAs
to create an inde.x similar to Dow Jones 30 industrial for stocks. Tbe MAR indices reported today
bave been reconstructed back to 1980s and include all reporting CTAs wbo meet classification re-
strictions. As a result, previous empirical studies that use pre-1992 MAR indices are not necessarily
comparable to results using present indices.
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not necessarily due to persistent underperformance over an extended pe-
riod of time. Thus, the impact of survivor hias on CTA performance re-
sults may be time period dependent. More importantly, while dissolving
CTAs underperform survivors by a wide margin in their final year of ex-
istence, they comprise only about 10% of the universe at any one time,
and, thus, the impact of survivor bias on a diversified CTA portfolio is
considerably less. Second, tbe low return correlation among individual
CTA returns and between CTAs and equity portfolios means that survivor
bias is less problematic when CTAs are viewed as possible additions to
traditional asset portfolios.

The article is organized as follows: First, construction of the data set
is discussed along with the testing methodologies employed. Second, two
sets of results are presented and discussed. The first set of results com-
pare the performance of nonsurviving CTAs with a control group of sur-
viving CTAs. The second set of results addresses the impact of excluding
nonsurviving CTAs from diversified portfolios. In the final section, the
implications of these results on benchmark creation for managed futures
are discussed as well as the determination of the heneHts of managed
futures as an asset class.

DATA

The universe of CTAs identifiahle from puhlic sources at the end of 1987
was obtained. The only criteria for inclusion in the data set was three
years of documented investment history. This restriction is consistent
with investment controls hy institutional money managers [Epstein
(1992)] and is similar to restrictions used in constructing CTA hench-
marks for the institutional investor community (e.g., Barclays). Applying
the ahove criteria, 68 independent CTAs were identified. Performance
records were ohtained for all hut 12 of the 68 CTAs.^ (A complete list of
the 68 CTAs included in the study; the 44 CTAs who survived the period
of analysis; the 12 who dissolved during the analysis period; and the 12
CTAs not included directly due to failure to ohtain full performance re-
cords are provided in the Appendices).^

^Performance dala for 7 of these 12 CTAs was nol availahle in any form. Some performance data
was available from the funds for whieb five CTAs worked. The equally weighted monthly return of
tbe funds for which those five CTAs worked was 0.65% for the period of this study (1988/1991). The
MAH Fund/Pool equally weighted monthly return for the same time period was ,77%. For ihe 12
monlhs prior lo dissolution, tbe two funds which contained two listed CTAs and subsequently dis-
solved bad mean monthly returns of - 2.48% and - .89%, Results lor the puhlic commodity funds
containing the five CTAs for whom direct CTA performance data is not availahle are generally con-
sistent with the larger CTA sample.
'Tlie 12 "missing" CTAs are known to bave filed CFTC papers and/or have traded for CTA funds in
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Performance records were ohtained for the 56 individual CTAs in-
cluded in the study for the period 1985 through 1991. Results are re-
ported net of fees'* from all types of accounts they manage, including
puhlic commodity funds, private pools, and individual managed accounts.
The return for an individual CTA represents a weighted average return
of all managed accounts, weighted by the assets managed in each of the
three account categories.

METHODOLOGY

Returns for individual CTAs are determined as:

, ; , (1)

where,

Rjj = Monthly rate of return for CTA. i, in period, T

NAVj 7 = Total asset value for CTA, i, in period, T.

Portfolio construction is as follows:

) (2)

where N = Numher of CTAs in sample at time, T. For Managed Account
Report Commodity Trading Advisor (MAR) indices used in this study,
returns are computed as follows:

y , . , ) (3)

Four portfolios of CTAs are used in the analysis.

the 36 months prior to tbe analysis period, and, hence, should be included in the study. Of these,
five of the CTAs in Appendi\ C are known to have subsequently traded for public funds listed in
Futures Magazine, hut individual returns are not available. Of tbese five, three were still listed as
participating in funds through the entire analysis period {1988—1991), and, hence, were "survivors."
However, their returns were nol available from public sources. Two CTAs were trading in 1988 for
funds ihat did not continue through 1991. If one adds these 2 CTAs to the other 7 "missing" CTAs
and the 12 C lAs who dissolved with full publicly available return records, then total dissolution rate
was approximately 30% {21 of 68 CTAs) and the annual dissolution rate was approxirnately 10%.
Again, thescratesareconsistent with those reported for public commodity funds |Eltonela[.( 1992)].
Tbis study's results are impacted hy the inability to locate returns for tbe "missing" CTAs. However,
the five funds the missing CTAs traded for reflt'cl that uf thf whole sample. It is assumed that the
additional "missing" CTAs do likewise. Results are presented both with and without this assumption
about tbe performance of tbese missing CTAs.
Generally, these fees include management fees, incentive fees, and brokerage commissions.
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Portfolio I — Portfolio of Survivor CTAs.

Portfolio II = Portfolio of 56 CTAs with full performance data.^

Portfolio III = Portfolio with 90% investment in Survivor CTAs and as-

sumed 10% investment in Nonsurvivor Portfolio.

Portfolio IV = Managed Accounts Reports (MAR) Diversified CTA
Index.

Both Portfolios I and II assume equal investment and monthly re-
halancing among listed CTAs. Portfolio III assumes that the CTAs for
whom direct CTA performance data was not availahle had return perfor-
mance and dissolution patterns similar to the 12 nonsurviving CTAs in-
cluded in the sample. The annual dissolution rate for the comhined non-
survivor sample is 10%. Portfolio IV reflects the performance of the MAR
Diversified CTA index, the index which most closely reflects the trading
style of the CTAs analyzed in this study.

For the 12 nonsurviving CTAs whose performance data is available,
a paired comparison is made hetween the performance of the nonsurviv-
ing CTA and the performance of all surviving CTAs over the same time
period. Two cross-section time periods are analyzed: (a) the period 36
months to 12 months hefore CTA dissolution and (b) the 12 months
hefore CTA dissolution. In addition to reporting on the relative cross-
sectional CTA performance of the average survivor CTA and the paired
nonsurvivor CTA. the time series properties of the survivor CTA and non-
survivor CTA return series are reported also. The cumulative abnormal
return (CAR), standardized abnormal return (SAR) and cumulative stan-
dardized abnormal returns (CSAR) prior to final CTA dissolution are re-
ported as well. SARs are determined using cross-sectional standard errors
[Peterson (1989)]. Abnormal returns are determined using variety of al-
ternative performance henchmarks. The alternative hencbmarks are as
follows;

Benchmark I = Mean of the dissolving CTA during the two years lead-
ing up to the dissolution year.

Benchmark II = Market model residual at time. t. determined from
MAR dollar-weighted CTA-based Market Model. Two
years leading up to dissolution year are used to esti-
mate parameters to the model.

At the time of selection, the 56 CTAs who are included in Portfolio II managed the principal portion
of the funds under management in the managed futures industry. For example, the 56 CTAs included
in this study managed 88.9% of all of tbe funds reported under management in Managed Accounts
Reports Quarter IV 1987, Quarterly Performance Report.
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TABLE I

Performance of Surviving and Nonsurviving CTA Subsamples

Annualized Anmtalized
Mean Return Standard Deviation

Panel A: Summary of CTA Subsample Periormance from 36 to 12 Months Before Dissolution

Nonsurviving CTAs 10.57% 56.72%
Surviving CTAs 18,71% 35.70%
T-test^ (mean), F-test^ (SD) - 0,54 2.52
P-value of test 0,2936 0,0000

Panel B: Summary of CTA Subsample Performance in 12 Months Prior to Dissolution
Nonsurviving CTAs -27,33% 49.25%
Surviving CTAs 13,89% 32,33%
T-test (mean), F-test (SD) - 3,01 2.32
P-value of test 0.0015 0.0000

•r-test assumes each monthly return for a nonsurviving CTA is matched with the average return tor a!l CTAs who survive
the analysis period. Wilh 12 nonsurviving CTAs and 24 monlhs {Panel A}, this yields a sample size of 288 matched pairs,
"The F-test is the ratio of the sample variance of all nonsurviving CTA monthly returns {288 in Panel A) to the sample variance
of all surviving CTAs during the same months (44 CTAs, 24 months. tO56 observations).

Benchmark III = Return of an equal-weighted portfolio of all surviving
CTAs at time, (.

RESULTS

Cross-Sectional Relative Return Performance

Tables IA and IB report the risk and return performance of paired non-
survivor and survivor CTA subsamples for (a) a two-year period during
which no dissolution takes place and (b) a one-year period before final
dissolution. For the period 36 months to 12 months before dissolution,
the average nonsurvivor CTA had an annualized return of 10.57% com-
pared to an annualized return for the survivor sample of 18.71%. While
the average nonsurvivor CTA reported lower average returns, the differ-
ence is not statistically significant, with a matched pair (-value of — .54.
Using monthly data for the period, 36 months to 12 months before dis-
solution, nonsurviving CTAs had an annualized standard deviation of
56.72% compared to an annualized standard deviation for the survivor
sample of 35.70%. The difference in the variance of the two samples is
highly significant, with an overall F-ratio of 2.52.

In contrast to results in Table lA, Table IB indicates that the average
nonsurviving CTA experiences a large negative annualized return
( — 27.3%) in the 12 months before dissolution. Compared to the returns
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of surviving CTAs (13.89% annualized), the underperformance of non-
surviving CTAs is significant at the 1% level, with a t-statistic of —3.01.
The volatility of returns for nonsurvivors in the final 12 months is similar
to the volatility in the previous 24 months. The annualized standard de-
viation of nonsurvivor monthly returns is 49.25% in the final year, which
is slightly less than in the 24 preceding months, hut not significantly so.
For CTA survivors, the comparahle annualized standard deviation is
32.33%.** In conclusion, during the year immediately preceding CTA dis-
solution, (I) nonsurviving CTA returns are lower than returns of surviving
CTAs, (2) nonsur\'ivmg CTAs have higher return volatility than surviving
CTAs, and (3) nonsurviving CTAs do not experience increased return
volatility in the 12 months preceding dissolution.

CTA Abnormal Return Patterns

In this section, analysis of the return pattern in the final year before CTA
dissolution is presented. Analysis of the risk-adjusted return pattern pro-
vides insight into the typical return pattern experienced hy a CTA nearing
dissolution. In Tahle IIA and Figures 1 and 2, the average returns and
cumulative average returns of nonsurviving and the surviving CTA suh-
samples are presented. Table IIB and Figure 3 report the cumulative ab-
normal returns (CAR), standardized abnormal return (SAR), and cumu-
lative standardized abnormal returns (CSAR) for the 12 months
preceding CTA dissolution.^

Results in Tahle II and Figures 1—3 show that there is little difference
in the actual return patterns between the surviving and nonsurviving suh-
samples as well as the abnormal return patterns in the period from 12
months to 9 months before CTA dissolution. The large negative returns
hy nonsurvivors take place in the 8 months just prior to CTA dissolution.
Two periods of significantly negative average SAR (from 8 to 5 months
and from 3 to 1 month) are separated by a period of positive returns.^
Unfortunately, the similar return performance of the nonsurviving CTAs

"TTie analysis period, 1985-1991, was a period (if generally declining volatility in CTA returns. Even
though the dissolution dates for each CTA arc dit'ieront. and thus the Hnal 36 months of each CTA
are different, it is not surprising that the period, 36 to 12 months, shows higher volatility than the
period, 12 to 1 months. The former contains proportionately more data from the more volatilf early
years of the study and the latter proportionately more from the less volatile period.
The Methodology employed in these tables is explained in the third section.

^This could suggest that investors are willing to tolerate a single period of significant underperform-
ance by a CTA but are unwilling to tolerate two in close succession. With equity already reduced
because of trading lasses, sizable redemptions could force the CTA to close. It is also consistent udth
the notion that managers adjust their trading strategy in the short run to compensate for a lar^e
tiegative return.
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and the surviving CTAs, except in the months just prior to CTA dissolu-
tion, indicates that a CTA selection model hased simply on relative CTA
return will not accurately forecast CTA dissolution. A model that screens
out CTAs with two periods of underperformance in rapid succession
would likely screen out the hulk of dissolving CTAs, hut not hefore CTA
return losses had already occurred.

Relative Performance of Portfolios of
Individual CTAs

Both the cross-sectional and time series results suggest that historical
analysis hased solely on surviving CTAs will result in an upwardly hiased
return estimate and a downwardly hiased variance estimate. However,
CTAs are generally held in portfolios that contain many CTAs and other
asset classes (e.g., stock). Results in Tahle IIIA reflect the marginal im-
pact on CTA performance of including CTA nonsurvivors in a CTA port-
folio for the period 1988-1991. As descrihed in the last section, Portfolio
I assumes equal investment in all survivor CTAs, Portfoho II assumes
equal investment in all CTAs, Portfolio III assumes 90% investment in
the survivor portfolio (I) and 10% in a separate portfolio of nonsurvivors
and Portfolio IV assumes investment in the MAR Diversified CTA index.
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For the period, 1988-1991, the average annualized return of the CTA
survivor portfolio (Portfolio I) was 11.71% with an annualized standard
deviation of 18.70%. Portfolio II had a lower average annualized return
of 10.51% and a higher annualized standard deviation of 19.87%. The
lower average return and higher variance is consistent with a portfolio
that contains a percentage of nonsur\'iving CTAs. The return of Portfolio
II (10.51%) is similar to the return of Portfolio IV (the MAR Diversified
Index return (10.70%), which purportedly includes both surviving and
nonsurviving CTAs.

Portfolio HI, which has a greater proportion of nonsur\ivors (10%)
than Portfolio II, has a lower annualized return (9.17%) and a higher
standard deviation (20.07%) than any of the CTA portfolios. Thus, in-
cluding nonsurviving CTAs in portfolios during the sample period, 1988—
1991, would have reduced annual return hy approximately 1.0—2.5%, in-
creased standard deviation hy 1.2—1.4%, and reduced the Sharpe ratio
from 16%—27%, depending on the comparison CTA portfolio.

CTAs, however, are rarely held as stand-alone investments. They are
usually comhined in portfolios with traditional assets. Table IIIB presents
the risk and return performance of CTA/equity portfolios comprising 90%
investment in the S&P 500 total return index and 10% investment in
Portfolios I—IV. Portfolio A (survivor CTA/equity portfolio) has a Sharpe
ratio (return/standard deviation) of 1.16. This is similar to the other CTA/
equity portfolios (Sharpe ratios of 1.14, 1.13, and 1.16 for portfolios B,
C, and D, respectively). This is not surprising. First, with a dissolution
rate of at most 10% per year and 10% investment in CTAs, dissolving
CTAs represent at most 1% of the comhined CTA/equity portfolio assets.
Second, the low correlation hetween the CTA portfolios and the S&P 500
(as shown in Table IIIB) means that including CTAs in an all-equity port-
folio has little impact on the standard deviation of the combined CT^V
equity portfolio. Thus, using the survival-only portfolio may introduce
survivor bias, but will have little bearing on the question of whether a
small number of CTAs should be included in an equity portfoho.

Table IIIA also presents the excess-break-even return'* for inclusion
of the various CTA portfolios with the S&P 500 index. Civen the corre-

^ h o brfak-cvcn rale me I ho do logy is discussed in Elton ct ai. (I9S7) and Schneeweis et al. (1*^92).
Define the following variables: R^ — Break even rate of return required for CTA to improve Sharpe
ratio. R, = Riskless rate of return. R,. = Rate of return on index p. P,.|, = Correlation between CTA
c and index p. a^. — Standiird deviation of CTA c. Op ~ Standard deviation of index p. The break-
even rate is:
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lations in Table IIIB, the CTA and S&P 500 variance and return data in
Table III, and an assumed 6% annual risk-free rate, there is evidence that
including managed futures in an all-equity portfolio would have resulted
in a more favorable risk/return tradeoff than a 100% equity portfolio.

IMPLICATIONS AND CONCLUSIONS

Publicly available data sets of CTA returns generally provide information
on CTAs currently in existence which meet the listing requirements of
the data service. This is not unexpected. Most investment managers have
little interest in the historical performance of CTAs who are no longer
availahle for investment. However, estimates of future expected rates of
CTA returns based on the historical performance of CTAs available from
a current CTA data base may reflect survivor bias. Results in this study
indicate the presence of survivor bias in CTA returns; that is, surviving
CTAs experience higher returns and lower volatility than nonsurviving
CTAs, and thus excluding nonsurvivors from historicai analysis may pro-
duce biased forecasts of the return/risk tradeoff for randomly selected
CTAs.

Results, however, also indicate that the impact of survivor bias is
smaller when CTAs are considered as part of a diversified CTA portfolio.
In addition, when CTAs are considered as a part of a diversified stock
portfolio, the impact of using data bases that contain survivor bias has
only a minor influence on traditional measures of risk and return perfor-
mance. Resultsalsoindicate that the returns of the principal market index
used as a benchmarks for the CTA does not display significant survivor
bias since it includes listed CTAs who may dissolve in future periods.
These indices, however, limit inclusion to CTAs with a certain amount of
documented trading history. Thus, they are subject to a form of survivor
bias if, as is generally assumed, new CTAs have greater than average
dissolution risk.

The role of investment advisors who create and monitor multiman-
ager CTA portfolios is not addressed in this study. These advisors screen
available CTAs and track these managers to control dissolution risk. Part
of the management fee to these advisors may constitute a fee for reducing
the cost of CTA dissolution. A study of dissolutions of individual CTAs
in multimanager funds would shed light on this question. Lastly, results
in this analysis concentrate on diversified CTAs who trade in several un-
derlying asset markets. CTAs who trade in single markets may be expected
to face greater systematic dissolution risk. Survivor results reported in
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this study may not be directly applicable. In this area, future research is
necessary.

APPENDIX A: NAMES OF 44 SURVIVING CTAs
INCLUDED IN ANALYSIS

Advanced Algorithm
AO Management
AZF
Ceorge Booth
Brandt
Campbell & Co.
Caxton Corp.
Computerized Commodity Advisory
Chang & Crowell
Chesapeake
Colorado Commodities
Commodity Monitors
Cambridge Research Management Corp.
Charles Curran
Desai & Co.
Dunn Capital
Elam
ELM Financial
Fairfield
FMCI
CK
Hickey
John Henry
ICSC
Jones Commodities
Lawless
Lennox
Little Brook
Millburn
Mint Investment
Ohnk
Pragma
Reynwood
B.N. Rotter
RXR
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Saxon
Sabre
Spackenkill
Sunrise
Tide (U.K.)
Tiverton
Trendlogic
Tudor Investment
Visioneering Research & Development

APPENDIX B: NAMES OF 12 NONSURVIVAL
CTAs INCLUDED IN ANALYSIS

Don Charles
RJ. Dennis
Dunn & Hargitt
Cu If stream
Investment Timing Services
Kohl, Lane, and Siebens
Neims Stoken
Summit
Tech trader
Thomte
UCA
World Futures

APPENDIX C: NAMES OF 12 CTAs WITHOUT
COMPLETE, PUBLICLY AVAILABLE
PERFORMANCE RECORDS

William Diener*
Grote Currency*
Aetna Capital Management*
Cresta Commodity Management*
Christopher Funk*
AccuComm Futures Forecast**
Dennis Marlow**
Technical Trading Advisors**
Abell Asset Management**
California Futures Advisors**

*CTAs listed as manager in Futures Magazine monthly Fund Review 1/1/88 and followed through
12/91 ur dissolution.
**Not listed as manager in Futures Magazine monthly Fund Review.
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Evergreen Futures**
Tox**
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