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Abst r act

Performance track records contain valuable information, as |ong as
i nvestors correct for the biases inherent in using surviving funds. This
paper anal yzes the effect of survivorship in private funds managed by
commodity trading advisors (CTAs). It finds that the dissolution rate and
di ssolution cost in CTA funds are higher than in mutual funds. Style analysis
is not affected by survivorship. CTA funds have a dom nant style, identified
to be a trend followi ng strategy. A CTA style factor with m ni mal
survivorshi p bias can be constructed, proxying for the systematic risk in CTA
funds. The dissolution cost to investors is further reduced by reputation
effects. Milti-fund managenent conpani es behave differently than single-fund
managenment conpani es when it cones to term nating unsuccessful funds in order
to protect their reputation



1. Introduction

"Past results are no guarantee of future performance...” Simlar
di sclainmers are nearly always present in solicitation docunments from
i nvestment funds. Wile investors are aware of the limtations of perfornmance
track records, it is nonetheless widely held that good perfornmance in nmutua
funds attracts assets and poor perfornmance leads to withdrawals. Cearly the
performance track record of a fund contains valuable information. The
question is how informative it is in the presence of the bias inherent in
using only surviving funds to nmeasure historical performance.

In the world of publicly traded nmutual funds, survivorship has been
studi ed extensively. For exanple, see inblatt and Titman (1989), Brown,
Coet zman, |bbotson, and Ross (1992), Brown and CGoetzman (1995), and Ml ki el
(1995). These studies concluded that the average return of surviving funds is
50 to 140 basis points per annum hi gher than returns on all funds. An
i nvestor could, approximately, adjust for the survivorship bias by reducing
the returns of surviving funds by approximately this magnitude.! However, the
measur enent probl ens caused by survivorship bias can be greatly reduced by
maki ng use of additional information beyond historical returns that are
available to investors. For instance, the "investnment style" of the fund [see
Sharpe (1992)] and the "reputation” of the managenent firmare likely to be
key inputs in investment decisions in additional to historical perfornmance.?

VWhen it cones to private investnent vehicles such as hedge funds and
private commodity funds, information is nmuch harder to cone by, because of the
[imted disclosure requirenents. Oten a private investnent vehicle's "track
record" is the main source of information available to investors. Yet these
vehicles frequently enploy strategies that are far nore conplex than the buy-
and- hol d strategy of mutual funds, as found in Fung and Hsieh (1997).
Consequently the assessnment of a private fund' s performance track record pl ays
a far greater role in the investment decision than would ot herwi se be the case
in mutual funds. 1In this paper we investigate the information content of

performance track records on a conprehensive sanple of private funds managed
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by commodity tradi ng advisors. In the rest of this paper, "CTAs" refer to
commodi ty tradi ng advi sors and "CTA funds" refer to private funds managed by
CTAs.

A central issue in the assessnent of a performance track record is the
identification of the return generating process. It is beyond the scope of
the present paper to devel op an equilibriumtheory on why strategi es conmonly
enpl oyed by CTAs can remain profitable. Instead we use principal conmponent
analysis to enpirically extract the return generating factors in CTA funds and
relate themto the commonly used qualitative descriptions of CTA styles, such

as "Systens," "Technical,” "Trend Followi ng," etc. This approach is a
variation of Fung and Hsieh (1997) but on a sanple that contains both
surviving and di ssol ved CTA funds. The variable used in this nodel involves
paranmeters beyond the historical return series and can be used to assess funds
with a limted history.
The paper proceeds as follows. Section 2 provides a description of the

data. Section 3 calculates the survivorship bias in the private CTA funds.
Section 4 analyzes the investnment styles of CTAs. Section 5 interprets the
dom nant CTA investnment style. Section 6 constructs a style factor for the
dom nant CTA investnment style that is alnost free of survivorship bias.

Section 7 discusses the issue of the incentive fee and the value of a track

record. Conclusions are summari zed in Section 8.

2. Data Description

The sanpl e consists of 901 private CTA funds operated by 546 different
CTAs in the Tass Asset Managenent dat abase. Tass Asset Mnagenent is one of
t he few database vendors specializing in supplying data on hedge funds and CTA
funds. Tass obtains its data directly fromfund nmanagers. As of Cctober
1996, 304 CTA funds are in operation and 597 have been di ssol ved since 1986.
In aggregate, the surviving funds have assets of $10.7 billion and are
operated by 191 CTAs. 1In contrast, 191 CTAs are managi ng funds while 355 CTAs

no | onger operate a fund as of Cctober 1996. Superficially, investors may
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conclude that the rate of attrition is of a sufficient magnitude to infer a
high attrition cost to investing in these funds. The corollary to this
argunent is that there is a perceived, significant survivorship bias on the
average performance of the existing funds.

Bef ore proceeding with our analysis, we have a few remarks on the scope
of our data. W have not conducted a check of CTA registrations with the
Commodi ty Futures Tradi ng Conmi ssion, the agency regul ating CTAs, or the
Nat i onal Futures Association, the industry body responsible for self-
regul ation. Thus, we do not know how much of the CTA universe is represented
in our sanple.

We do know, however, that the 901 CTA funds in our sanple is quite a bit
| arger than the nunber of publicly offered commodity pools studied in the
literature. For exanple, Elton, Guber, and Rentzler (1990) found 152
commodity pools between 1980 and 1988.% Irwin, Krukenyer, and Zul auf (1993)
found 230 commodity pools from 1979 to 1990.* Edward and Park (1996) had 361
public comodity pool from 1983 to 1992.

W al so know that the 901 CTA funds in Tass Asset Managenent is one of
the | argest collections of CTA funds. For exanple, Schneeweis, Spurgin, and
McCarthy (1996) studied 56 CTA funds from 1985 to 1991.° Irwin, Zul auf, and
Ward (1994) used the A T.A database of 363 CTA funds from 1979 to 1989.°
Billingsley and Chance (1996), Schneeweis and Spurgin (1996), and Schneewei s,
Spurgin, and McCarthy (1997) used the MAR/ LaPorte CTA data base, which does
not provide information on dissolved CTA funds. As far as we can ascertain,
MAR/ LaPorte had 369 CTA funds that were in operation at the end of 1994.
Edwar ds and Park (1996) found 596 CTA funds from 1983 to 1992 by suppl enenti ng
the MAR/ LaPorte CTA data base fromprivate sources. Diz (1996) is the only
study which has a conparable data base to ours; he had 925 managed futures
prograns from 1975 to 1995 based on the Barclay Trading Goup.’ Lastly, Fung
and Hsieh (1997) had 89 CTA funds with at |east 36 nonthly returns and
operated by 89 different managenent firns having a mininumof $5 million in

assets under managenent. These 89 CTA funds are a subset of our sanple and
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were anal yzed jointly with 320 hedge funds.

3. Dissolution Rate and Survivorship Bias in CTA Funds

The conmon practice anmong suppliers of CTA returns, such as Tass Asset
Managenent or MAR/ LaPorte, is to provide information on investable funds that
are currently in operation. At any given point in time, the investing
community has to neasure the average perfornmance of CTA funds using the
historical returns of currently operating CTA funds. This procedure is likely
to produce upwardly biased performance results, because dissolved CTA funds
tend to have worse performance than surviving funds. 1In this section, we
i nvestigate the inmpact of omtting dissolved funds.

We begin by tabulating the entry and di ssol ution experience of CTA funds
from 1990 to June 1996 in Table 1. Funds which entered and dissolved in the
same year were excluded. For each year, the attrition rate is the percent of
CTA funds in operation at the end of the previous year that dissolved during
that year. For exanple, of the 435 funds that were in operation at the end of
1994, 112 dissolved during 1995. Thus the attrition rate in 1995 was 25.29%
[112:435] .

The average attrition rate of our CTA funds during 1989-1995 was 19. 0%

This is much higher than the conparable attrition rates in mutual funds.
Brown, Goetzmann, |bbotson, and Ross (1992) found the average attrition rate
of 4.8% between 1977 to 1985; rangi ng between 2.6%in 1985 to 8.5%in 1977.%

Table 2 presents the dissolution experience in a different way. |nstead
of measuring dissolutions each year, many studies report dissolution rates
(called nortality rates) during a nmulti-year interval. This procedure
requires starting and ending points. For exanple, the nortality rates in
Table 2 are based on using Decenber 1995 as the common ending point, with
starting points ranging from1989 to 1994. For exanple, 323 CTA funds were in
operation at the end of 1989, and 95 survived until 1995. The nortality rate
for 1989 is therefore 70.59%[=(323-95)/323]. During the period 1989-1994,

the average nortality rate for CTA funds was 50.4% This is conparable to the
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average nortality rate of 46.7%for managed futures progranms during 1982-1994
in Diz (1996), and is higher than the average of 25%for publicly offered
comodi ty pools during 1980-1988 in Elton, Guber, and Rentzler (1990), and
much hi gher than the average of 14.2%for mutual funds during 1982-1990 in
Mal ki el (1995).

Naturally, nortality rates, which are dissolution rates over severa
years, would be higher than attrition rates, which are dissolutions rates
during a single year. Caution, however, should be exercised in using the
average nortality rates, since the neasurenent periods are overlapping. The
nortality rate during 1989-1995 is not statistically independent of the
nortality rate during 1990-1995, as they overlapped five years.

No matter which nmethod one applies to conpute the rate at which funds
cease to operate, ultimately one is interested in determning the bias in
measuring the performance of CTA funds using only surviving funds. W
calcul ate a direct nmeasure of survivorship bias in Table 3, using three
different CTA portfolios. The first portfolio, labelled "All CTA Funds," is
the return frominvesting equal amounts in all CTA funds in existence each
month. New CTA funds were added to the portfolio by taking capital out of
exi sting funds, and the capital returned from di ssolved CTA funds were
reinvested in the remaining CTA funds. By construction, this portfolio has
t he sane survivorship experience as the overall sanple. |Its average return
was 1.32% per nmonth during 1989-1995.

The second portfolio, l[abelled "Surviving CTA Funds", is an equally
wei ghted portfolio of CTA funds that were in operation as of Decenber 1995.
New CTA funds (which survived until Decenber 1995) were added to the portfolio
by taking capital out of existing funds. Since there were no dissolutions (by
construction), the nunber of funds has increased over tinme. This portfolio
represents the return to an investor who never invested in a dissolved CTA
fund. Its average return was 1.61% per nonth during 1989-1995.

The third portfolio, labelled "Di ssolved CTA Funds", is an equally

wei ghted portfolio of CTA funds that ceased operation on or before Decenber
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1995. New CTA funds (whi ch subsequently dissol ved) were added to the
portfolio by taking capital out of existing funds. The capital returned by

di ssol ved funds were reinvested in existing funds that subsequently dissol ved.
This portfolio represents the return to an investor who never invested in a
surviving CTA fund. |Its average return was 0.81% per nonth.

Qur neasure of survivorship bias in CTA funds is defined as the
difference in average returns between "Surviving CTA Funds" and "All CTA
Funds". It was 0.29%[=1.61%1.32% per nonth, or 3.42%per year. This is
hi gher than the survivorship bias in mutual funds, which was 0.5% per year in
Ginblatt and Titman (1989), 0.80%in Brown and Goetzman (1995), and 1.40% per
year in Ml kiel (1995). Thus, while CTA funds dissolve nore frequently than
mut ual funds, the bias fromusing surviving CTA funds to proxy for the returns
of all CTA funds is not nmuch greater than that in nutual funds.

A few conments are in order. One, the returns of the "Surviving CTA
Funds" in Table 3 are consistent with those reported in Billingsley and Chance
(1996), who used CTA funds in the MAR/ LaPorte data base that were in operation
at the end of 1994.° There is no significant difference between the average
returns of the CTA funds in Tass and MAR/ LaPorte.

Two, the returns from CTA funds were nuch hi gher than those of publicly
traded commodity pools. Wiile "All CTA Funds" returned an average of 15.84%
[=1. 32%12] per year during 1989-1995, publicly offered commodity pools
returned only an average of 4.4% per year during 1980-1988 in Elton, Guber,
and Rentzler (1990). Edward and Park (1996) found CTA funds returned 20.98%
annual | y between 1983 and 1992, while public pools returned only 9.9% How
can the performance differ by 10% per year? The answer is hi gher managenent
fees and brokerage commi ssions. Edward and Park (1996) stated that, in
addition to passing the CTA fees and expenses to investors, pool operators
typically charged fees of 5% incentive fees up to 20% and front-|oad and
back-1oad fees up to 5% Qur own readi ng of offering docunments of publicly
of fered commodity pools fromthe md 1980's through the early 1990's showed

that the brokerage fees and conmi ssions can easily exceeded 10% of net asset
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val ues per annum This is substantially higher than conm ssion costs of CTA
funds. According to Tass Asset Managenent, expenses as a fraction of assets
were | ess than 3% per annum for nost CTA funds, and | ess than 4% per annum for
nearly three quarters of all CTA funds.

Three, our survivorship bias of 3.42% per annumis higher than that in
Schneewei s, Spurgin, and McCarthy (1996). According to their Table IIl, the
portfolio of 44 surviving CTA funds had average annual returns of 11.71%
during 1988-1991, while the portfolio of 44 surviving and 12 dissol ved CTA
funds had average annual returns of 10.51% Thus, the survivorship bias in
their data was only 1.20% per annum

Four, our estimates of the difference between the returns of "Surviving
CTA Funds" and "Di ssol ved CTA Funds" was 0.80% per nonth, or 9.60% per annum

This is simlar to the estimate of 9.0% per annumgiven in Table 7 of Dz

(1996) .

4. Style Analysis of CTA Funds

In order to differentiate the performance across CTA funds, it is
i nportant to understand their investnent styles. Consequently, we investigate
the i nmpact of survivorship on analyzing the investnent style of CTA funds in
this section.

A common first step in style analysis is to relate CTA returns to those
of the major asset classes. Here, we regressed the nonthly returns of each
CTA fund that has at least 36 nonthly returns on nine asset classes: 1-nonth
Eur odol | ar deposit rate, Gold, US equities and non-US equities (from NMrgan
Stanley Capital International), US bonds and non-US bonds (from J.P. Mrgan),
energi ng market stocks (fromthe International Financial Corporation), the US
Dollar (fromthe US Federal Reserve), and high yield bonds (from Merril
Lynch). These asset cl asses represent a w de range of marketable securities
traded by hedge funds, CTA funds, and mutual funds.

Table 4 displays the distribution of R*s of this multiple regression

The colum | abel |l ed ' Surviving Funds' sunmarizes the results for the 223 of
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the 304 surviving funds having at |least three years of return history. N ne
funds have R*s between 0% and 10% 50 funds between 10% and 20% and so on.
Al npst 90 percent of the surviving funds have R*s bel ow 40% The col um

| abel | ed ' Di ssol ved Funds' summarizes the results for the 303 of the 597

di ssol ved funds that have at least three years of returns. O these, 39 funds
have R*s less than 10% 107 funds between 10% and 20% and so on. Again, 90
percent of the dissolved funds have R s bel ow 40% The evidence indicates
that the conmon perception of CTA returns having |low correlation with the
maj or asset classes is not affected by survivorship. What also follows is
that CTAs that failed did so for reasons other than having high systematic
exposure to traditional asset classes.

In the second step of the style analysis, we apply principal conponent
anal ysis to extract the common investnment styles in CTAs. The idea is quite
sinmple. If two CTAs use a simlar trading strategy in simlar narkets, then
their returns should be correlated with each other, even if they are not
correlated with the major asset classes. These principal conmponents can be
used to proxy the statistical characteristics of the dom nant investnent
styles. This idea was inplenmented in Fung and Hsieh (1997) on a sanple of 320
hedge funds and 89 CTA funds with returns during the 1993-95 peri od.

Table 5 reports the principal conponent analysis. Using 72 CTA funds
with returns during the 9-year period from 1987 to 1995, we found that there
was one dom nant princi pal conponent, which expl ai ned 36% of the cross
sectional variation in CTA returns. The remaining principal conmponents had
[imted power in explaining cross sectional variation --- the second through
fifth principal conponents accounted for, respectively, 8% 6% 4% and 4% of
the cross sectional variation in CTA returns.

G ven that there are only 72 CTA funds with returns during the 9-year
period, it is inportant to investigate whether the results were affected by
survivorship. W repeated the principal conponent analysis on all CTA funds
with returns in six 3-year rolling windows, starting with 1987-89, and endi ng

with 1993-95. Table 5 summarizes our findings. There was a strong first
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princi pal conponent in all six 3-year subperiods, explaining roughly 30% of
the cross sectional variation of CTA funds. None of the second through fifth
princi pal conponents accounted for nore than 8% of the cross sectiona
variation. Moreover, the proportion of cross sectional variation explained
was surprisingly stable, even though the nunber of CTA funds al nost doubl ed
fromthe first 3-year subperiod (1987-89) to the |last 3-year period (1993-95).

Table 6 shows that the statistical behavior of the dom nant principa
conponent was very consistent over the entire 9-year period. The correlation
bet ween the domi nant principal conponents fromthe 3-year subperiods and the
9-year overall period never fell below 0.95.

The statistical analysis is further strengthened in Figure 1 which
graphs the nmonthly returns of the portfolio of surviving CTA funds and the
portfolio of dissolved CTA funds. G ven that these two portfolios are forned
with different CTA funds, their high correlation, particularly at extrenes,
suggests are that the surviving and di ssol ved CTA funds have very simlar
i nvestnment styles. The difference is that the dissolved CTA funds had | ower
aver age performance

The conclusion is clear: there is only one dom nant, stable investnent
style in CTA funds and it is not affected by the entry and di ssolution of CTA

funds. 1°

5. Interpretation of the Dom nant CTA Style

Wth the earlier observation that CTA funds have | ow correlation with
the maj or asset classes, it is not surprising that the return characteristics
of the dom nant CTA style differs fromthat of a buy-and-hold style such as
mutual funds. This is substantiated by the fact that the RR of a multiple
regression of the first principal conponent against the nine standard asset
classes is 0.068 over the period 1987 to 1995.

The dom nant CTA style appears to be a dynam c trading strategy, because
it is strongly correlated with two of the five hedge fund styles in Fung and

Hsieh (1997). |Its correlation is 0.78 with the "Systens/ Cpportunistic" style,
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and 0.70 with the "Systens/ Trend Fol | owi ng" style. The R is 0.78 for the
multiple regression on those two styles. Fung and Hsieh (1997) showed t hat
these two "Systens" styles were not correlated to major asset classes and they
exhi bited option-like payouts in sone asset classes, which is consistent with
the view that the two "Systens" styles use dynam c tradi ng strategies.

Wy is there only one domi nant CTA style in this paper but two "Systens”
styles in Fung and Hsieh (1997)? Fung and Hsieh (1997) applied a factor
rotation to the principal conponents extracted from 320 hedge funds and 89 CTA
funds, possibly separating the dom nant CTA style into two style factors. To
conplete the identification process, we applied a factor rotation to the
princi pal conponents found in our CTA funds. This also resulted in two

! The two rotated

factors simlar to those found in Fung and Hsieh (1997).1
factors differed by market enphasis. The CTA funds nost strongly correl ated
to the first rotated factor tended to trade in all markets and contained the
word "diversified in the fund nanmes, while those correlated to the second
rotated factor tended to trade only in the foreign exchange market and
contai ned the word 'currency' in the fund names.'* Since the two rotated
factors conme from one dom nant principal conponent, they represent the sane
trading strategy with different narket enphasis and therefore different return
characteristics. For the purposes of this paper, we prefer to use the
"unrotated" single factor for neasuring the systematic risk of CTA funds.

At this point, it is helpful to | abel the dom nant CTA style. Here we

appeal to external descriptive information. Mst CTAs use "systens" or
"technical" trading rules designed to follow trends. For exanple, Billingsley
and Chance (1996) reported that 57% (10, 777-18,730) of the nonthly returns
during 1989-1994 period in the MAR/ LaPorte CTA dat abase were based on "trend
foll owi ng" strategies. [See Exhibit 3B in Billingsley and Change (1996)].
This notivates the follow ng hypot hesi s:

"There is essentially a single donminant strategy anmobng CTA funds. It is

primarily trend follow ng."

Col | aborati ng evidence can also be found in Schneewei s and Spurgin

-10-



(1996) who also identified an inportant factor in their CTA sanmple. ™ W
interpret this trend following strategy as the "systematic" risk in CTA
returns, analogous to the market factor in the one-factor CAPM nodel for

equities.

6. Construction of a CTA Style Factor with M nimal Survivorship Bias

It is useful to construct the returns of a factor portfolio for the
trend following strategy identified in the previous section. This CTA style
factor can be used to neasure the systematic conponent of CTA returns. For
t he purpose of performance neasurenment, we also require the CTA style factor
to be investable and to have m nimal survivorship bias.

We constructed the CTA style factor as the nonthly average of CTA funds
which are strongly correlated to the first principal conponent. To achieve
this, we regressed the returns of 202 surviving and 287 di ssol ved CTA funds
with at least 36 nonthly returns on the first principal conponent. W found
136 surviving and 137 dissolved funds that had positive, statistically
significant correlation to the first principal conponent. The CTA style
factor is then obtained by averaging their returns in each month.'* By
droppi ng funds fromthe average when they were di ssol ved and addi ng funds to
t he average when they cane into exi stence, we created a CTA style factor which
shoul d be nostly free of survivorship bias.

The resulting tine series satisfies all the requirenents of a style
factor. It is an investable CTA portfolio that is strongly correlated with
all the first principal conmponents fromthe 3-year subperiods, the overal
1987-95 period, and the 36 surviving CTAs who are correlated with the first
princi pal conponent, as shown in Table 6. |In addition, it has m nimal
survivorship bias. During the 1989-95 period, the CTA style factor has an
average nonthly return of 1.36% which is only 4 basis points per nonth higher
than the return of all existing CTA funds in Table 3.

To verify that there is indeed only one dom nant CTA style, we perforned

princi pal conponent analysis on the 216 funds (66 surviving, 150 di ssol ved)
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whi ch were not strongly correlated to the first principal conponent. |In al
si x 3-year subperiods, there was no evidence of a dom nant principa
conponent. Table 7 shows that none of the first principal conponents had

substantially nore explanatory power than the second princi pal conmponents.

7. Incentive Fees and The Val ue of Track Records

It is inmportant to discuss the role of incentive fees and the reputation
value of a CTAwith a successful track record when dealing with the
survivorship issue. Mst CTA funds charge an incentive fee as part of the
conpensati on package for nmanaging capital. It is well known that an incentive
fee acts like a call option granted to the fund nanager by the investors on
the profits of a fund. Suppose a manager takes a large bet. |If the bet is
profitable, the manager receives a large incentive fee. |If the bet is not
profitable, the explicit cost to the manager is the I oss of his own investnent
in the fund together with the loss of fixed fee incone as assets under
managenent decline.

Most funds have a "high water mark" provision to better bal ance the
sharing of risk between investors and the manager. Under this schenme, an
incentive fee is paid only on the portion of a fund' s gai ns which have
exceeded the historical peak of the fund' s net asset value. This fee
structure has the effect of penalizing | osses, because profits which nake up
previous | osses do not result in incentive fees.' Therefore, on an on-going
basis, it has a noderating effect on excessive risk taking. It cannot,
however, discourage a single large bet taken in an "end game" situation: when
a fund is substantially belowits high water mark. At that point, investors
typically begin to withdraw their capital. |If the manager does not recover
the | osses quickly, he or she will have to close down the fund when assets
dwi ndle to the point that the fixed managenent fee does not even cover
operating expenses. It is in situations like this that the manager is nost
likely to take one |l ast |arge bet.

The "end gane" strategy may be mitigated by exogenous offsetting costs

-12-



to the manager such as reputation costs. A CTA operating several funds is
less likely to use this "end gane" strategy than an otherw se conparabl e
single fund firm This is a direct consequence of the potential negative
i npact on the surviving funds managed by the same firm

To test this hypothesis, we divided dissolved CTA funds into two groups:
t hose di ssolved by a multi-fund CTA operating other CTA funds, and those
di ssol ved by a single-fund CTA with no other CTA fund in operation. Panel A
of Table 8 indicates that dissolved funds operated by nulti-fund CTAs
out perforned single-fund CTAs by an average of 0.48% per nmonth during 1989-
1995. This is consistent with our hypothesis that successful track records
are cherished by CTAs. A multi-fund CTA with a successful track record is
nore likely to protect its reputation. Wen one of its funds is not
performng, it is nore likely to look for an early graceful exit than to risk
a bitter ending.

Interestingly, half of the performance difference between dissol ved
funds of nulti-fund and single-fund CTAs can be attributed to exposure
variations to the CTA style factor. To see this, we first regressed each
fund's returns on the CTA style factor. The distribution of the regression

coefficients (p's) for all CTA funds are given in Table 9. The majority have

b's between 0 and 1. It is interesting to note that dissolved funds of

singl e-fund CTAs have many nore negative ph's. Wen we anal yzed the residuals

of the dissolved CTA funds in Panel B of Table 8, we found that the

i diosyncratic returns from CTA funds di ssolved by multi-fund CTAs averaged
0. 50% per nmonth hi gher than those dissolved by single-fund CTAs. As p

approxi mates | everage (i.e. size of systematic bets), this evidence is
consistent with the conjecture that dissolved funds of single-fund CTAs
behaved differently than dissolved funds of nulti-fund CTAs. Exactly how
these bets differed is beyond the scope of the present paper. It will require
an in-depth understanding of the econom cs of trend foll ow ng strategies,

which is best left as the subject of future research
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8. Concl usi ons

CTA funds dissolve nore frequently than nutual funds (19% versus 5% .
The di ssolution cost, as neasured by the difference between the returns of
surviving CTA funds and all CTA funds, is 3.42% per year, which is higher than
the 0.50% 1.50% range for mutual funds. This cost to investors can be further
reduced by adjusting for the reputation effect. CTAs which operate multiple
CTA funds are likely to act in a way to protect their reputation. If a fund
intheir famly is performng poorly, these CITAs are less likely to enploy
ri sky "end gane" strategies than single-fund CTAs.

Survivorship had little inpact on the investnment styles of CTA funds.
Returns of both surviving and dissol ved CTA funds have | ow correlation to the
standard asset classes. The domi nant investnment style in both surviving and
di ssol ved CTA funds is a trend followi ng strategy, which can be neasured with
al nrost no survivorship bias. This CTA style factor can be used to neasure the
systematic risk in CTA funds in the formof a single-factor nodel of returns.

The exposure to this style factor can account for half of the dissolution
costs of funds operated by single-fund CTAs.

Billingsley and Chance (1996) and Edwards and Park (1996) showed that
CTA funds can add diversification to stocks and bonds in a nean-variance
framework. What we have found is that the dom nant CTA style can actually
danpen the negative swings in stocks and bonds. Figure 2 graphs the
cumul ative return of a CTA fund during the down nonths of the S&P 500 i ndex.
The reason for using this CTA fund is that it has a much |onger history than
the CTA style factor, which can only be reconstructed back to 1989. This CTA
fund is fairly representative of the CTA style factor, and they have a
correlation coefficient of 0.76 from1989 to 1996. Figure 2 shows that the
CTA fund persistently has a positive return when the S& has a negative
return. Figure 3 graphs the cunulative return during the up nonths of the S&P
500 i ndex, when the fund has nmade a small positive return. |n order words,

the fund provides a costless portfolio insurance policy. This behavior is
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al so true of the domi nant CTA style factor. The addition of the CTA style
factor to a stock and bond portfolio would danpen the down swings (in addition

to volatility) w thout giving up average returns.
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Foot not es:

1. Some adjustnents may have to be nade for excessive risk, or beta, of a
mut ual fund.

2. Mrningstar currently classifies US mutual funds into 36 style categories
and provi des rankings of funds in each category. Barrons' and Forbes have
ranked nutual fund managenent firns. Information can al so be garnered from
reports that nmutual funds are required to file with regulatory agencies, such
as their holdings of securities to the Securities Exchange Comni ssion on a
quarterly basis.

3. 34 commodity pools dissolved between 1980 and 1988.

4. 56 comodity pools dissol ved between 1979 and 1990, while 174 comodity
pools were in operation at the end of 1990.

5. 44 CTAs survived and 12 dissolved during the period 1985 to 1991

6. 218 funds were active in 1989, and 47 funds were di ssol ved bet ween 1979
and 1989.

7. 490 funds were active as of June 1995, and 435 funds di ssol ved bet ween
1975 and 1995.

8. Fung and Hsieh (1997) estinmated the dissolution rate for hedge funds and
CTA funds to be between 4.3%to 8.6% per annum while Brown, Goetznman, and
| bbot son (1996) found that to be 20% for of fshore hedge funds.

9. In Exhibit 2 of Billingsley and Chance (1996), the average nonthly returns
for CTA funds in the MAR/ LaPorte database were 1.669%in 1989, 2.721%in 1990,
1.831%in 1991, 0.965%in 1992, 1.457%in 1993, and 0.573%in 1994. The
average nonthly return during 1989-1994 was 1. 357%

10. Sone CTA firms operate nore than one fund with highly correlated returns.
This could be due to investor denmand for of fshore vehicles using the sane
strategies or a mnor product nodification. In order to avoid potenti al

bi ases that could arise fromincluding funds that are cl ose substitutes, we
repeated the principal conponent analysis representing each firm by the fund

with the | ongest history. The results are not materially different. The
table in Appendi x A shows this result.

11. The first two (rotated) CTA factors fromthe 1987-1995 period are
correlated at 0.867 and 0.873, respectively, with the two "Systens" style
factors in Fung and Hsieh (1997). Simlarly, the first two (rotated) CTA
factors fromthe 1993-1995 period are correlated at 0.847 and 0.938,
respectively, with the sanme two "Systens"” style factors.

12. This was also true for the hedge funds and CTA funds in Fung and Hsi eh
(1997).

13. Schneewei ss and Spurgin (1996) identified the dom nant CTA style as trend
foll owi ng, by appealing to the BARRA/ Mbunt Lucas synthetic trend foll ow ng

i ndex. However, this synthetic index has a correlation of 0.277 against the
"Systens/ Qpportunistic" style and a correlation of 0.219 against the
"Systens/ Trend Fol |l owi ng" style in Fung and Hsieh (1997). Caution should be
exerci sed in using the BARRA/ Mount Lucas index as a benchmark for CTA trend

-17-



foll owi ng styles.

14. The average return wei ghted by asset size has a correlation coefficient of
0.978 with the equally weighted style benchmark. The di sadvant age of using
assets under managenent as weights is that it tends to bias the index towards
a few large funds. For exanple, John Henry's funds and Chesapeake account for
10% of the assets in the size-weighted benchmark in 1989 and 28.5%in 1995.

15. In the extreme case when the incentive conpensation nust remain in the
fund and the rate of interest is zero, the high water mark feature essentially
means that the incentive fee is paid on cunmul ative profits over a |ong

hori zon.
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Table 1

Entry, Dissolution, and Attrition Rates of CTA Funds
During 1990- 1996

Nunber of CTA Funds

Year Year Entry* D s- Year Attrition
Start sol ution* End Rat e
1989 323
1990 323 82 48 357 14. 86%
1991 357 121 59 419 16. 53%
1992 419 125 66 478 15. 75%
1993 478 87 86 479 17.99%
1994 479 69 113 435 23.59%
1995 435 38 110 363 25.29%
1996 363 3 54 312* 14. 88%
Aver age (1990-1995) 19. 00%
Not es:

* Excluding funds entering and exiting in the sane year.
** Through June 1996.
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Table 2
Mortality Rates for CTA Funds by Year

# of # of
Year Funds Funds Mortality
End In Sur vi vi ng Rat e
Qper ati on Until 1995
1989 323 95 70. 59%
1990 357 124 65. 27%
1991 419 176 58. 00%
1992 478 230 51. 88%
1993 479 274 42. 80%
1994 435 325 25.29%
Aver age 52. 30%
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Year

All

Tabl e

3

Esti mates of Survivorship Bias in CTA Funds:
Average Monthly Returns By Year

Avg
Ret urn

P PORORNE

. 76%
. 90%
. 44%
. 69%

CTA Funds

# of
Ret ur ns

3,604
4, 307
4,836
5, 609
6, 062
5,774
4,874
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Sur vi vi ng Di ssol ved

CTA Funds CTA Funds
Avg # of Avg # of

Ret urn Ret ur ns Return Returns

1.60% 1,077 1.82% 2,527
3.22% 1, 393 2.76% 2,914
2.06% 1,932 0.99% 2,904
1.00% 2,536 0.43% 3,073
1.55% 3, 210 0.56% 2,852
0.61% 3,786 -0.16% 1,988
1.22% 4,322 -0.71% 552
1.61% 0.81%



Table 4

Distribution of R*s Against Nine Asset O asses
CTA Progranms with 36 nonths of Returns

Al l Surviving Dissol ved
R's Funds Funds Funds

0- .10 48 9 39
.10 - .20 157 50 107
20 - .30 158 84 74
30 - .40 111 57 54
40 - .50 40 17 23
50 - .60 9 4 5
60 - .70 1 1 0
70 - .80 1 1 0
80 - .90 0 0 0
90 - 1.00 1 0 1
Tot al 526 223 303

Not e:

The ni ne asset classes are: 1-nonth Eurodol |l ar deposit rate, Gold, US equities
and non-US equities (from Morgan Stanley Capital International), US bonds and
non- US bonds (from J.P. Morgan), energing market stocks (fromthe
International Financial Corporation), the US Dollar (fromthe US Federal
Reserve), and high yield bonds (from Merrill Lynch).
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Year s

87-89
88-90
89-91
90-92
91-93
92-94
93-95

87-95

Proportion of CTA Cross Secti onal

Table 5

Expl ai ned by The First

In Different Sub-Periods

Pri nci pal

Vari anti on

Five Principal Conponen

Conponent s

ts

23%
36%

2nd

7%
8%
6%
7%
7%
7%
8%

8%
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3rd

6%
5%
5%
5%
5%
5%
6%

6%

4th

6%
5%
5%
5%
4%
5%
5%

4%

5th

4%
4%
4%
4%
4%
4%
5%

4%



87-89
88-90
89-91
90-92
91-93
92-94
93-95
87-95

36 CTAs

Style
Fact or

87-89

0. 999
0. 996

0.994
0. 985

0. 997

Correl ati on Anmong the First

88-90

0. 996
0. 980

0. 990
0. 975

0.994

Table 6

Pri nci pal

In Different Sub-Periods

89-91

0. 997
0. 998

0.992
0. 986

0.991

90-92

0. 998
0.998

0.994
0.991

0.994
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91-93

Conponent s
92-94 93-95
0. 994
0. 967 0.976
0. 968 0. 992
0. 994 0. 988

36
87-95 CTAs

0. 973

0.986 0.980



Year s

87-89
88-90
89-91
90-92
91-93
92-94
93-95

Proportion Cross Secti onal

Table 7

Expl ai ned by The First
In Different Sub-Periods

216 CTAs Not Correlated Wth the Style Factor

No. of
Funds

Five Princi pal

Vari ati on

Conponent s

Princi pal Conponents
1st 2nd 3rd 4th 5th
14% 11% 8% 7% 6%
13% 8% 7% 6% 6%
9% 8% 7% 7% 6%
11% 8% 7% 6% 5%
9% 7% 7% 6% 6%
10% 7% 7% 6% 6%
9% 8% 7% 6% 5%
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Tabl e 8
Val ue of Track Record:
Average Monthly Returns of Dissolved CTA Funds
in Miulti-Fund and Singl e-Fund Managenent Conpani es
Di ssol ved Funds
Mul ti - Fund Si ngl e- Fund
Conpani es Conpani es

A. Raw Returns

1989 2.77% 1.49%
1990 4. 18% 2.22%
1991 0. 84% 1.02%
1992 0. 38% 0. 45%
1993 0. 50% 0.59%
1994 -0. 34% -0.09%
1995 -0.17% -0.94%
Aver age 1.16% 0. 68%

B. Residuals from Regressi on Agai nst the CTA Styl e Factor

1989 2.27% 1.28%
1990 2.92% 1. 60%
1991 0. 30% 0. 80%
1992 0. 25% 0. 40%
1993 0. 25% 0.47%
1994 -0.29% -0.09%
1995 -0.74% -1. 14%
Aver age 0. 72% 0.47%
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Table 9

One- Factor Mbdel of CTA Returns:

Distribution of Regression Coefficients (p's)
for CTA Funds with At Least 36 Monthly Returns

Sur vi vi ng Di ssol ved Di ssol ved
b's Funds Funds in Funds in
Mul ti - Fund Si ngl e- Fund
Conpani es Conpani es
# % # % # %
1.0to -0.5 0 0. 0% 0 0. 00% 4 1.87%
0.5 to 0.0 25 12. 4% 7 8.97% 44 20. 56%
0.0 to 0.5 52 25. 7% 32 41.03% 88 41.12%
0.5 to 1.0 59 29. 2% 13 16. 67% 45 21.03%
1.0 to 2.0 61 30. 2% 16 20.51% 19 8. 88%
2.0 to 3.0 5 2.5% 6 7.69% 7 3.27%
3.0 to 4.0 0 0. 0% 4 5.13% 5 2.34%
4.0 to 5.0 0 0. 0% 0 0. 00% 2 0. 93%
Tot al 202 100% 78 100% 214 100%

-27-



Figure 1
RETURNS OF SURVIVING AND DISSOLVED CTA FUNDS
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Figure 2
AVERAGE MONTHLY RETURNS IN DIFFERENT WORLD EQUITY
MARKET ENVIRONMENTS
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Figure 3
CUMULATIVE RETURNS DURING DOWN MONTHS IN THE
WORLD EQUITY MARKETS
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