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Abstract

Sharpe ratio is a simple instrument of evaluation for funds in practice, but the accuracy
of its estimator depends on the statistical properties of financial returns, thus
measurement inaccuracy for the Sharpe ratio can lead to make wrong inference and
decision. It is a constant task for both researchers and practitioners to use Sharpe ratio
to evaluate whether a portfolio performs better than a certain benchmark index. In order
to achieve this based on sound and statistical justification, it is necessary to derive the
asymptotic distribution of the Sharpe ratio statistics of the benchmark of interest. Essay
1 of this study aims to extend the work of Ho (2006) by assuming that the return series

follows a generalized stochastic volatility model in which the volatility component is
formed by a general functional of a linear process. The study shows that both thev/n

and non-+/n asymptotic normality are. possible and the normalization constants are
determined by the decay rate of.the coefficients of the linear process that governs the

volatility behavior of the returns.

Essay 2 of this study provides some evide;lri‘;:i(rés about the/development in the hedge fund
industry over the past decade, focuéing on :'the change in the composition of investors,
preference for risk and reward, and the degree of competition. The change of hedge
fund is closely related to the current.industrial environment and its evolution, our
findings include: (1).The change in the structure of the investors drives the result of the
fact that the risk preference of the industry tends to be more conservative and affects the
mainstream style of strategy during each phase in industrial development. (2).The
dynamic competition effect for hedge funds across each strategy affect the fund survival
and main strategy varied over competition and market condition. (3).The profit-making
space of hedge funds is being gradually compressed due to more intense competition,
besides; investors would have the benefit of industrial contest, which have wider and
more flexible choice of target investments. Therefore, investors are more rigorous for
required returns and less patient to undertake a loss than before. (4).Young hedge funds
face harder survival environment than before and have great difficulty to survive during
elimination. (5).The overall hedge funds abandoned upside gains in the terminal bull

market to reduce the reversal loss, and raised a tendency towards risk control.



Essay 3 of this study first investigates the key to the survival of the fittest by way of
analyzing the difference between groups of the successful funds and other live or
defunct funds. Next, in consideration of the right censoring for survival data, we use the
survival models such as the Kaplan-Meier model, Cox proportional hazard model to
confirm whether these factors are good predictor variables related to hedge funds’
survival and estimate the survival function and time of the hedge fund. Lastly, we
construct a composite filter, which make use of the relevant covariates of hazard rate, to
select funds and compare the out-of-sample performance and attrition rate with the
Sharpe ratio. The findings include: (1).The poor absolute, relative performance and high
volatility increase the risk of failure, however, the no effect of the standard deviation of
relative performance. (2).Different initial sizes lead to different investment philosophies
as young age. The successful funds withran“initial small size will dynamically adjust
their risk/reward relationship during the lifecycle phase. (3).Directional funds are more
sensitive to size than non-directional funds. Thesstability of the flows is the key to
survival for small funds andchange of.favorite-by Investors is one factor which leads
large funds to close. (4).The recovering.ggpility of maximum loss during the tolerant
period given by investors becomes a'-';écessary condition of survival. (5).The
characteristics of high water'mark ahd: provi:ding audited reperts are important factors of
hedge funds’ survival. The funds that do not pay attention‘investor’s right and have the
potential agency conflicts will be-eliminated from co‘mpetition. (6).The composite filter
indeed provides the function of decreasing the-attrition rate, especially, the effect for
small fund selection is significant (7).Using the recovery rate to screen non-directional
targets performs well and the Sharpe ratio is properly to select more volatile large

targets.
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A Note on the Sharpe ratio for a class of generalized

stochastic volatility processes

Abstract The Sharpe ratio, which is defined as the ratio of the
excess expected return of an investment to its standard deviation, is
one of the most commonly used risk-adjusted measure for the
returns of an asset or investment. It is a constant task for both
researchers and practitioners to use Sharpe ratio to evaluate whether
a portfolio performs better than a certain benchmark index. In order
to achieve this based on sound and statistical justification, it is
necessary to derive the asymptotic distribution of the Sharpe ratio
statistics of the benchmark-'of interest. Considering the stochastic
volatility model for returnsgfHo (2006)sshowed that in spite of the
fact that the returns from a stationary sequence of martingale
differences, the Sharpe ratio_statistics may converge to a normal
distribution with, a rate slowe‘r‘ifiaan\/ﬁ when the latent volatility
component exhibits long i/memory. This nete aims to extend the
work of Ho (2006) by assUming'that the return-series follows a
generalized stochastic volatility. model .in ‘which the volatility
component is formed by.‘a general functional -of a linear process.
We show that both thea/n.and hon-+/n. asymptotic normality are
possible and the normalization constants are determined by the
decay rate of the coefficients of the linear process that governs the
volatility behavior of the returns.



1. Introduction

In a mean-variance framework the Sharpe ratio, which is defined as the ratio of the excess expected
return of an investment to its standard deviation, has become one of the most common risk-adjusted
measure of performance used by both researchers and practitioners. The idea of the ratio is to
measure how much more returns one expects to receive for each additional unit of volatility (standard
deviation) of holding a risky asset over the risk-free interest rate. The two core quantities, the expected
return of a risky asset and its standard deviation, from which the ratio is built, are almost always
calculated from an available finite sample of returns of the underlying asset. In other words, the
Sharpe ratio used in practice is in fact only an estimate of the true value, which is inevitably subject
to measurement inaccuracy caused by sampling errors and has to be taken into account when any
inference or conclusion is made by using the ratio. While the study of Sharpe ratio in the literature
is quite extensive, it mainly focuses on the topics concerning asset pricing and its related financial
implications. Relatively less thorough attention has been paid to the statistical properties of the
estimation of the ratio. Miller and Gehr (1978) derived the exact bias of Sharpe ratio where returns
are iid and normally distributed. Jobson and Korkie (1981) showed the asymptotic distribution of
the ratio by assuming iid and normality. Lo (2002) employed GMM approach to derive the ratio’s
estimation errors for returns, which are iid or stationary with serial correlations, and pointed out that
to make inference on the accuracy of the estimation the serial correlation among the returns plays an
important role. Mertens (2002) filled a gap in Lq’sy(2002 )iderivation.for the iid case, which is valid only
under normality. Mertens pointed ouf that the‘asjimptotlic' variance of Sharpe ratio should in general
include the kurtosis and skewness of returns.dnstead of just vaziatice and its square as presented in Lo
(2002). Christie (2005) used the GMM approach to obtain“the‘asymptotic distribution result under
the stationarity and ergodicity condition in Whlch t'f;me—v,aryn?g conditional volatility, serial correlation
and other non-iid returns are allowed. ngﬂt and-iﬁ'a‘ec:he}l 2005) examined the exact properties of
Sharpe ratio statistics when prices follow a lo nen‘ﬁl’-pm?cess Bao and Ullah (2006) provided the
analytical second-order bias and variance fol he ea‘mnateff of Sharpe-ratio estimator under non-iid
condition and concluded that the bias and VTI‘ nce 'of'estlmajtlon deperid on the covariance structure
of the data generating process. | I |

The studies mentioned above are all carried out under the absumptlon that the Sharpe ratio statis-
tics obey the traditional \/n central limit theorgem in Whlcb the estimation errors of expected return
and the standard deviation are equally importémt. Contrary to these previous studies, Ho (2006)
demonstrated that in spite of the fact that the returns form a stationary sequence of martingale dif-
ferences, the Sharpe ratio statistics may under certain circumstances converge to a normal distribution
with a rate slower than /n. Moreover, the convergence rate is determined by that of the estimated
standard deviation, and the estimation errors of the expected return turn out making no contribution
to the limiting distribution. The return sequence considered in Ho (2006) follows the so-called stochas-
tic volatility model in which the latent volatility sequence is the exponential of a linear process. As
shown in (2.3) of Ho (2006) that the aforementioned non-standard asymptotic normality takes place
when the linear process, upon which the volatility is based, exhibits persistent autocorrelation or long
memory.

For the last two decade or so evidence has been reported that strong serial correlation exists
in some nonlinear transformation of many financial returns, such as square, logarithm of square,
and absolute value, whereas the return series itself behaves almost like white noise (see, e.g., Taylor
(1986)). This stylized fact has a profound implication. The traditional mixing-type conditions of
various types (Bradley (1986)), which had been widely used to specify the weak-dependence or short-



memory properties of stationary processes, are found inadequate to model the dependence structure of
the returns. The ARCH model proposed by Engle (1982) and its various extensions such as GRACH,
EGRACH (Nelson, (1991)) have been proved very successful to model returns. Recently, some other
models are seen to provide better fitting than ARCH family for empirical data. Lobato and Savin
(1998) examined the S&P 500 index series for the period of July 1962 to December 1994 and reported
that the squared daily returns (and absolute-value returns) exhibit the genuine long-memory effect
which ARCH process cannot produce (see also Ding et al. (1993)). This finding naturally gives rise to
modeling financial returns with the long-memory stochastic volatility (LMSV) model, and was further
supported by Breidt et al. (1998) that the LMSV model may capture the correlation structure of
financial returns better than some popular models such as IGARCH (1,1) and GARCH(1,1).

Using the Sharpe ratio to compare the performance between a portfolio and a benchmark index
is perhaps one of the most important tasks that both researchers and practitioners need to deal with
constantly. In order to carry it out with statistically sound justification, it is necessary first of all to
derive the asymptotic distribution of the Sharpe ratio statistics of the benchmark of interest. In the
light of the work by Lobato and Savin (1998) and Breidt et al. (1998), a sensible model for returns
should include the specification that incorporates the characteristic feature of long-memory volatility.
This note aims to extend the work of Ho (2006) by considering a generalized stochastic volatility
model in which the volatility is in the form of argeneral functional of a linear process. Similar to the
treatment in Ho (2006), the linear process which governs-the dependence structure of the volatility is
allowed to be short- or long-memory: . . | 5= £
Throughout this study the returns are modeled as follows:,

L=+ vfe't',",\- vy = Fflr/.%l(xt). e (1.1)

1
Here {¢;} is a mean-zero-and-unit-variance iid sequence; f |IS a positive function satisfying certain

regularity conditions to be specified later an(f B 's-aTnLalr progess given by

YiIE |-
X, =y +Zamtl ith {n;} indlép%endent of {&;}, (1.2)
=t " | l | ~ }
where the {n,} is an iid sequence (Gauss‘ifa;iﬁ or non-Gausian) and has zero mean and finite variance.

Throughout this note we assume that the innovationscoefficients; a;’s, are in the form of
ai~D-i P> 1/2, (1.3)

for some positive constant D. X; is usually called long-memory when 1/2 < 5 < 1 and short- memory
if 6> 1.

Remark 1. If f(x) = ¢* and a; decays exponentially fast, then {r;} is the usual stochastic volatility
model (Taylor (1986) and Harvey et al. (1994)).

In the next section some preliminaries are introduced in order to formulate a regularity condition
for the function f that will be used for the rest of this note. In Section 3 our two main results,
Theorems 1 and 2, which deal with the short- and long-memory case respectively, are stated and

proved.

2. Preliminaries

For a return sequence {r;} as defined in (1.1) denote its Sharpe ratio by



Sp="1""1 (2.1)

(2

where 7 > 0 is the risk-free interest rate and o = y/var(r;) = \/Ef(X1) is the standard deviation of
the returns {r;}. Because for almost all portfolios in reality, the true values of the two parameters, u
and o, are hardly known and need to be estimated. The most natural and common statistics for u
and o and for SR are

n

D YRS YR T S

g
t=1

The purpose of this note is to derive the limiting distribution of normalized SR—SR. An important
feature of our results is that while the returns form a sequence of martingale differences and the limiting
distribution is normal, the convergence rate turns out depending on whether the latent volatility
sequence {X;} is short-memory or long-memory. In the next section we deal with these two case
separately. We first define a technical condition that will be used throughout the paper. For m > 1,

define .
Xtom = p1 + Zaintﬂw
=ik
Let F' and F), be the distribution functions of X; and X ,,; respectively. Define
= A
o) = [ 1 ofar g Tt [ 1 ¥ dr (). (2.2)

If the t-th derivative fj( of f; ex1sts 'define "—T’”w ~

1
= su{oﬁ%—#@l I A > 0L
lyldMN 5 I
Let ¢ be nonnegative integers and. \.a nonneg tlverqdal ndn{ber We: say that the condition C(¢,\)
holds, if . 1 \
1. f1 ( ) exists for all x and flt is epritinu u* |l i
2. For all real z, e

e
sup E[fl)\'(x—i—ZamZ} < 00
Ic{1,2,...} iel

where the sup is taken over all subsets I of {1,2,...}.

Remark 2. Clearly condition C(t,A) is satisfied by polynomials f if n; has finite moments of suffi-
ciently high orders. The key feature of condition C(t,\) is that it holds without f being smooth at
all. It is not difficult to see that for non-smooth functions like absolute-value functions and indicator
functions, C(t, A) follows provided that F' has smooth density function. In addition, if the tails of the
density function of F' is thin enough (like Gaussian), then C(t, \) is implied by the function f(z) =

which is as required by the stochastic volatility model.
3. Main results

3.1 Short-memory volatility

In order to prove the \/n central limit theorem the following assumptions are needed.

(A1) Ent + Ef*(X1) < oo. f satisfies condition C(t, ) for some A > 0 and for ¢ = 0, 1.



(A2) E(f(X1) — f(X1.m))? =o(1) as m — oo.
(A3) 32 fai] < .

(A4) Eei=0.

THEOREM 1. Under assumptions (A1), (A2), (A3) and (A4),
Vn(SR — SR) — N(0,62) (3.1)
for some 6 > 0. If conditions (A2) and (A3) are strengthened to
E(f(X1) = [(X1,m))? < C- E(X1 = X1,n)? (32)
for a constant independent of m and
la;| = OG=P)  with B> 3/2, (3.3)

respectively, then the limiting variance 8% can be explicitly written as

# o= B P ey
+ BUXY S o3P+ 2 <f<xl>—a><f<xl+z>—02>]} (3.4)

\ l

Remark 3. The main worth of Theorem 1 ﬂi

that -it |d(j)es not rely on the conventional mixing-
type conditions, which is in general difficult 't

ﬁﬁfﬁmﬂ
g-t conditions are not guaranteed to hold for the
(1986); Phan and Tran (1985)).

nly assumes instead the summability of

the innovation coefficients. Note that themmixi
linear process X; even when 3> 1/(see Bradre
Examples. Assume the dlstrlbutlon of the, innevationwyof the latent volatility process defined in
(1.2) is standard normal with its probablhty densaty functlon denoted by ¢(-). We give two examples
of the function f which satisfy conditions (¢, \) and (3.2)« (1) f1/2(x) = |=|*/?: Without the loss
of generality we may let the first coefﬁcient ay of the inmovation 7;—; be equal to one. According to
(2.2), fi(z) = [ |yl¢(y — z)dy and F(z) = (=1 [ |z + y|¢® (y)dy. Then it is straightforward to
verify that the regularity condition C(t, A) holds for all A > 0 and nonnegative integers ¢t = 0, 1,....
From the inequality ||z| — |y|| < |z — y|, condition (3.2) follows. (2) f1/2(x) = e*/2. Because the
function f(z) = e® is smooth, it can be seen that the regularity condition C(t, \) also holds for all
A > 0 and nonnegative integers t = 0,1, .. .. For condition (3.2), we let )N(Lm = X1 — Xy . Then, for
some X7, satisfying 0 < [ X7 | < | X1.ml,

2X1, 2 2X}
Ee?Xum X2 XM

B(f(X1) = f(X1m))?

A

(EXim)l/2(Ee4(X1,'m+‘X1,7nI))1/2

< CEX%,ma

yielding condition (3.2). The last inequality above is due to the fact that there are two absolute

constants C1 and Cy such that EX{ < C1(Y,.,, a?)? = C2(EX?,,)%



PROOF OF THEOREM 1. For a certain o* such that 0 < |0*—0| < |§—0|, we can express \/ﬁ(@—SR)
as

V(SR — SR)
=2+ LR 62— )

_ XL S Ke  (m=ry) {zt LX)~ 1)

&y/n 2(0*)3/2 vn
_’_E?:l(f(Xt) - 02)

__(Z?:1 fl/Q(Xt)Et)2 ) (3.5)
Yz vieoovm
Define
Au=n" 2N PP (Xer, A =02 P (Kym)en,
t=1 =1
B VS RN B =S ),
t=1

C, _nfl/QZ — r'.li .E”é.f{lﬁl_ezg Xtm - m)’
\ '- o = ”*;«:"q

5=

where 02, = Ef?(X1,,). For ang:“gmep t
S

""’h.,l

and
where :':l'"uj' oy 12 e Gl

Ve = i f2(Xp)er + o f (Xe)(e] — 1) + es(f(Xe) — 0?)
and

V;t,m = lel/Q(Xt,m)gt + C2f(Xt,m)(€t2 - 1) + c3(f(Xt7m) - 03@)

By the Wald-Cramer device (3.1) follows if we can show that S,, obey the central limit theorem with
its limiting variance being the sum of those of ¢1 4y m + c2Bpm + c3Cn m. Note that the last term
inside the braces on the right hand of (3.5) is 0,(1). It is clear that for fixed m, {Sy, m} is a normalized
sum of m-dependent and identically distributed sequence {V;,,} with EV;,, = 0. The variance of
Sp.m 18, by using (1.2) and (A4),

ESy = GEf(X1.m) + GBS (X1m)][E(ef — 1)7]

+ G{B((X0m) = 0202 +2 3 (1= i/mE[(F(X1m) = 02)  (F(Xoam) — o]}



which is the sum of var(cy Ay, 1), var(ce By, m) and var(csCh, ., ), and converges to

& = AEf(X1m) + S[ES (X1 m)][B(] — 1)°]
-1

+3{B(f(X1m) - o2, Z F(Xigm) = 02) % (f(Xigim) — 021}
as n — 0o. By the central limit theorem for m-dependent sequences, as n — oo,
> i1 Vim 2
==——— — N(0, . 3.6
S N(0,6) (36)

Because of (1.2), A,,, By, A,m and By, ,,, are all sums of stationary martingale differences. Hence
E[(An — Anm)® + (By — Bnm)?]
= B2 (X0) = [ (X0m)? + [B(] = DB (X) = f(X1m))’]
=o(1)
as m — oo (by (A2)). This, combined with

lim limsup E(C,, — Cn,m)2 =0

m—00 n—oo

(by (A1) - (A3)) as shown in Theorem 4 ]. Pfl He &ﬂﬁfﬂ.{m@-( ) implies

(3.7)

Hence, by arguments similar to,;t‘,h‘%se us'J
(3.6) and (3.7) that ~ -
L .:j:
<
with €2 = lim,, o &2,. Then hby Slus show ‘,@34 we write
2 = 2Ef( X7+ A oy, :‘
2, Pl K
+ 03{E(f(X1) SET 4 U - o)}
+Y R -

where

Ry = EB[f(X1m) = f(X0)] + i (0% = 07,) + GE(e} — 1)* x E[f*(X1) = f2(X1m)]
+ GE[(f(X1m) — 03,)* = (f(X1) = %)),

Ryo = 263 Z E[(f(X1m) —0p) — (f(X1) — 0?)]
X (f (Xigim) — 00) = (F(X144) — 0?)],
R =2c3 Z El(f(X1,m) —02) — (f(X1) — 0?)] x [f(X14:) — 7],

Rma =263 _ E[f(X1) = o|[(f(X1tim) — o) — (f(X144) — o).



Because, by (3.2),
E(f(X1) = f(X1,m))® = o(m™2F1),

we have, as m — o0,

| Ry 1| = o(m™FT1/2),
|Rm2| < C-m-E(f(X1,m) — f(X1))?

= O(m_25+2),
| R3] + |Rin.a| < C-m(BE(Xy — X1,m)%)"/?
= O(m™P+3/2),
Therefore, from (3.3) we have
&n = AEf(X1)+SEX)]EE 1)
m—1
+3{B(F(X0) = 0?2 +2 > Bl(f(X1) = 0%) x (f(X14) = 2]}

=1

+o(1)

as m — 0o. Since €2, is already known tol
-‘||- i
€ = AB(X) + BT xxl

+ C3 { X 1}'-—%}'
&

3.2 Long-memory VOlatllltL e
egrf‘f)r{ébess {X:} is long-memory,
"giia H:.”: 1 — /2. Then it can be

In this subsection we are focusear on
that is, the 3 given in (1.3) Satlsﬁes ];‘E
seen that ‘

.-:h,l

cov( Xy, Xytk) = k"""~D~1,""'r V\fﬁs'li. D1 E:_;D {"tﬂ( + z)Pda
ldl'”.-""’ Jr ‘L
3oy S
var ZXt ~2{(2-a)(1 —a)} tDy -n*H

t=1

(cf. Nordman and Lahiri (2005).).

and

Deﬁmtlon A function g is said to have power rank k for some positive integer k, if g( )(O) exists
and goo (O) =0 for all 1 <r < k, where the function g, is as defined in (2.2).

In order to have asymptotic normality when the volatility is long-memory, we need the following

assumptions.
(B1) Enf + Ef?(X;) < co. f satisfies condition C(¢, ) for some A > 0 and for t = 0,1, 2, 3.

(B2) The function f has power rank 1.



THEOREM 2. Suppose X; is long-memory, i.e., 1/2 < § < 1. Under assumptions (B1) and (B2), we

have

w=H (SR - sR) & LT (0 0)N (0,8 (39

for some constant 67 = 2{(2 — a)(1 — a)} ' D;.

Examples. We use the same two examples as in Section 3.1, f(z) = e€* or |z|, to illustrate Theorem 2.
Assume again that X; is standard normal. As shown in Examples of Section 3.1 that the condition
C(t, M) holds for all A > 0 and nonnegative integer ¢. It remains to check if the function f is of power
rank one (as specified in (B2)). For f(z) = e, we have féé)(O) = FeX1, which is clearly nonzero.
For the other case of f(x) = |z|, we assume that the mean p; of X; does not vanish. By tedious

calculation, we obtain

o0 [£e1]
S0 = sentpe) (2l [~ a@e+ [ 220(w)i)

[ —lpal

which is non-zero. If p; = 0, then the corresponding power rank is two. Under this circumstance
the asymptotic behavior becomes very complicated as the limiting distribution could be either normal
or non-normal depending on the value of the memory parameter § given in (1.3)(see Ho and Hsing
(1997)). The issue will be explored in a future paper.

Remark 4. The limiting variances, 52 and 6‘%,"given 'hBove in. (3:4) and (3.8) respectively, both
depend on the linear filter {a;} and some parameters of the lémn process {X;}. It is a challenging
problem to estimate the two quantities. Bor'éf in Theorem 2, if the distribution function F(-) of X; is
completely known, then one can usé the salelmg“ﬂwlndq’w n’liethod proposed in Hall et al. (1998) and
Nordman and Lahiri (2005) to consistently esti ﬁhmt' -Aq for the short-memory case of Theorem 1,
where a nonlinear function f is involved, no e 1sthﬂ__esulqs in theliterature cover this case unless a
certain kind of weak dependence is assumed. |With qﬂ:y thq 1 mmablh‘t.y condition on {a;} one needs
to develop some new theory to support ‘the Lls of thé“.fesamiling sqheme mentioned above.

PROOF OF THEOREM 2. Similar to (é‘.5).‘,gwe“ f!rst write %

~H(SR — SR).

1 H =3

= —— -+ %

_ 2;;1 FPXer , (=) { Sy f(X)(EE — 1)

ont 2(0.*)3/2 H

(5* %)

DL UX) -0

o Yim S (X )2}' (3.9)

ot { NG
Each term except n=H " (f(X;) — 02) on the right hand of (3.9) is o0,(1), since H > 1/2. As for
the remaining term, n=# 31" (f(X;) —0?), it follows from Corollary 3.3 of Ho and Hsing (1997) that

ELUED =) 4 0 0)v(0,7).

The proof is complete.
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Development in the hedge fund industry: How has the industry
evolved? An empirical study of the period from 1994 to 2004

1. Introduction

The hedge fund industry has grown at full pelt over the past decade, and was estimated
to manage $2.787 trillion assets in Q4 2007. (Institutional Investor News and
hedgefund.net release) Because of the distinctive characteristics of hedge funds, such as
outperformance, low volatility, non-correlation with the traditional asset market, flexible
trading strategy, exemption from regulation, and so on, they have been paid significant
attention by investors and are widely discussed by academics. A great deal of literature
analyzes the performance and characteristics of hedge funds, but less attention has been
given to the development of the industry. In fact, many of the advantages and properties
of hedge funds began to change over time, and this'may be closely related to the current

industrial environment and its evolution:

In a brief review of the relevant'sentiments of the deyelopment trend in the industry,
Shirrel (2000) observes fierce competition in-the hedge funds industry. Completely
directional funds, such as Macro and Shori:‘_t-’ib‘i‘as hedge funds, have especially fallen out
of favor with investors, and- have '-been substituted by non-directional or
market-protected funds. Profit marginé and‘investment opportunities have immediately
shrunk due to competition, and Gétmansky (2004) uses fund numbers and the flow
variation of style categories to proxy for a degree of sublindustrial competition. When
flows enter a favorable category or numbers rise,-.competition increases due to limited
opportunities. Getmansky (2004) demonstrates that marginal funds are more likely to be
liquidated than those which can offer desirable returns as competition increases, and Lo
(2005) elaborates on hedge fund industry dynamics by means of the concept of ecology.
He explains that hedge funds can accrue excellent and fitting managers through
high-incentive compensation, and can be easily set up due to having low fixed costs and
barriers for exiting. These factors have resulted in the competitive environment of the
hedge fund industry. Darwinian selection works under intense competition, in that only
successful hedge funds can survive and failed managers are eliminated after suffering a
certain level of losses. The style of the investment strategies of hedge funds shifts
dynamically in response to changing business conditions and competition, in addition to

available profit opportunities.

Cohen (2006) points out that the shift in the composition of investors has changed

hedge funds competition, risk/reward ratio, transparency and the mainstream of the
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strategic style. Under monitoring by institutional investors, hedge funds are losing some
of their rough edges and profit margins, although institutional capital is also helping the
industry to bloom and mature. Esterling (2007) indicates that the hedge fund industry
appears to be experiencing an expanding bifurcation, which means that the difference
between larger and smaller funds is enlarging, and institutional investors are the main
driving factor of this differentiation. Only large fund managers have sufficient
capability to satisfy professional requirements, such as quantitative operation, risk
mechanism, high transparency, and financial innovation, to attract institutional funds.
Thus, different scales of funds also develop different business models to survive in their
market segmentation. Large funds are more complex and small funds are simpler if
anything. In other words, an M-shaped trend of asset scales in the hedge funds industry

will be more evident in future.

Because prior studies present a_positive perspective of the industry trend, we are
interested in verifying these sentiments by-providing empirical evidence. Previous
opinions seem to induce two" dimensions of industrial change, which include the
composition of investors, the preference for a risk/reward profile, and the competitive
degree of the industry. Our study investig'c;lges the trend of the ecological environment of
hedge funds by discussing issues whicﬁj‘_‘ﬁsﬁze occurred during the past decade. The
paper proceeds as follows. Section| 2 de'séiribes theydata set. Section 3 analyzes the
change in the structure and the prefefehce of investors. Section 4 discusses the industrial

competition of hedge funds and the conclusion in Section’s.

2. Data description and basic statistics

2-1. Datadescription

Two sources were used for the empirical analysis, namely the TASS database and the
Credit Suisse/Tremont (i.e. CS/Tremont) Hedge Fund Index and its ten sub-strategies
index'. The Credit Suisse/Tremont composite index and sub-strategy indices are all
asset-weight” portfolios of eligible funds, which have a minimum one-year track record,

an audited financial statement, at least $50 million in assets under management’, meet

" The Credit Suisse/Tremont Hedge Fund Index consists of a composite Index and ten style-based
Sectors. The sectors include Convertible arbitrage, Dedicated short bias, Emerging markets, Equity
market neutral, Event driven, Fixed income arbitrage, Global macro, Long/short equity hedge, Managed
futures and Multi-strategy. The further information about the Credit Suisse/Tremont Hedge Fund Index
refers to the website. http://www.hedgeindex.com.

2 The assets under management (i.e. AUM) of hedge funds measured in US dollars. Hedge Funds with
non-USD denomination would be converted into US dollar at month end by proper exchange rate.

3 Some new funds do not satisfy the requirement of one year track record, they still take into the eligible
funds if they meet the following condition. (1) AUM achieves USD 500 million or more or AUM
comprises a portion of the top 85% of AUM for their sector,(2) they can provide audited financials or
comparable verification of performance and AUM.
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the Reporting Requirements, and have signed an agreement authorizing the use of their
data and other confidential information. The eligible funds of the indices are rebalanced
on a quarterly basis, and the indices are calculated on a monthly frequency.4 These
indices can be regarded as representing the portfolios of their sectors, and reflect the

average behavior of allocated survival funds by major investors.

The TASS database is divided into two parts, namely “live” and “graveyard” funds. The
live funds mean that they were actively working as of November 2004. Once hedge
funds are liquidated, unable to be contacted, stop reporting their performance, are closed
to new investment, or merge with other entities, they are transferred onto the graveyard
database. The TASS database consists of monthly and net of fee returns, US-dollar
assets under management (i.e. AUM), and other specific information relating to 4168
hedge funds between February 1977 and November 2004. In consideration of
survivorship bias, sample funds were chosen which'have a minimum track record of one
year and were incepted after January 1993. Beeause the TASS database began tracking
defunct funds in 1994, the grayeyard database was not included since some funds
dropped from the live database prior to 1994. However,-defunct funds with more than
one-year’s track record and an inception_(;lgte aftert January 1993 would be contained in
the graveyard database if they satisfied thle:" nsei_sons for beingsransferred. In addition, we
used the present monthly returnsrand the alssets ftom the prior month to calculate the
current assets for dealing with missiné data-Finally, our sample consists of 3095 funds
with 2518 individual funds, which iﬁclude 1432 live‘funds and 1086 defunct funds, and
577 fund of funds (i.e. FOFs), which include 394 lii}e funds and 183 defunct funds. In
contrast with the Credit Suisse/Tremont Hedge fund 'index, we also form asset-weight
portfolios based on the style category of all of the TASS data. We can further understand
the dynamic behavior and development of the industry by analyzing the time series of

returns for the CS/Tremont indices and formed portfolios.

2-2. Descriptive statistics

Table 1 reports the basic statistics for the empirical sample. Panel A demonstrates that
the investment styles of individual funds are concentrated among four categories,
namely Long/short equity (1,008), Managed futures (282), Event driven (274), and
Emerging market (205). These four categories cover 70.3% of the total funds in the
sample. However, Managed futures (61%) and Emerging market (52%) show a higher
level of attrition than other categories, and Convertible arbitrage (25%), Multi-strategy
(32%) and the Fund of funds (32%) show a low level of attrition. Panel B reports live

* The details about the credit Suisse/Tremont Hedge fund index rules can refers to the website
http://www.hedgeindex.com
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funds and exited funds with a mean and median of average monthly returns, volatility,
maximum monthly gain, maximum monthly loss, and assets under management (AUM).
Individual defunct funds generally demonstrate a lower performance, higher volatility
and a smaller size than live funds. Generally, liquidated funds demonstrate poor
performance, funds with no contact and no longer reporting have higher volatility than
other types. Although the performances of no longer reporting funds are similar to those
of live funds, they adopt a volatile operation to make a profit. They have up to twice the
volatility and maximum monthly losses as live funds. If funds can keep more stable
rewards through risky operation, they can attract more capital, such as no reporting
funds. On the contrary, funds with an unsteady performance, such as no contact funds,
cannot expand their fund size to maintain the survival threshold. This explain why no

contact funds have small AUM, whether they are individual funds or funds of funds.

Panel C and Figure 1 display the monthly return and AUM for defunct funds over the
last 12 months before exiting, We find that the:performance of individual defunct funds,
except stopping new investment or'merged funds,-begin to deteriorate prior to six
months of exiting. The majority of them emerged with, negative returns and decreasing
patterns of AUM. In the case of FOEs, liqlilhi'dated funds and no report funds still provide
positive returns over 12 menths before e)lii’ﬁhg. Relative to these, no contact funds and
merged funds offered poor and velatile reﬁlﬁyns, so|that their asset sizes did not expand.
However, the common element of defunctFOFs is that their performance over the last 6
months before exit obviously: beeame worse thar it ‘was in the past 12 months.
Compared with individual funds;-even:though -the fundof funds provided a positive
return during the last six months, it would still be liquidated or closed. Thus it can be
seen that investors of FOFs do not stand for more low or volatile gains than investors of

individual funds, because they have paid double fees for diversification.
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3. Investors composition and preference

3-1. Investors' structure

According to the Bank of New York and Casey Quirk & Associates report’, U.S.
institutional investment in hedge funds was approximately $66 billion at the end of
2003, growing to $148 billion at the end of 2006. The global institutional investor
capital in hedge funds increased from around $360 billion at the end of 2006 to more
than $1 trillion in 2010, with institutions playing a more important role in the hedge
fund industry than ever before. Investors’ share of hedge fund investment flows is given
in figure 2, where it can be seen that institutional demand for hedge funds was
increasing, and achieved almost half of all inflows from 1997 to 2006. The individuals
declined to 21% (from 61% to 40%) and the fund of funds increased by 9% (from 14%
to 23%). The ratio of high-net-wealth individuals to institutions shifted from 6:4 to 4:6.
These figures illustrate that the institutional investors have gradually become the driving

force of the hedge fund industry.

3-2. Change of asset allocationdy means of strategies-and risk control

Institutional investors who are sophisticat;eg experts tend to be conservative in their risk
preferences and look for stable and safe féhrns as a result of complying with relevant
regulation and meeting their commitrrl*ent.'"ﬁ\hey will select the funds with a comfortable
strategy and characteristics' by means| of quantitative analysis-and due diligence. Once
the funds of their portfolios atre uriable to achieve target'returns or incur an out of loss
limit, they will immediately evaluate whether or.not o adjust their positions. In contrast
with institutional investors, high-net-wealth individuals, who put their money with
funds managers and trust them to provide the promised returns, are generally more
patient when they incur losses. Also, individual investors are generally less constrained
in terms of fund selection and allocation. In order to detect the differences in behavior
between individuals and institutions, we observed the time series pattern of asset flows

into hedge funds by strategies and change of risk characteristics.

(1). Change of assets allocation by strategy

In order to understand the change of asset allocation by strategy, we observed the
historical sector-weights pattern of the Credit Suisse/Tremont composite index at the
end of each month from January 1994 to November 2004. We used the same way to

calculate sector-weighs of sample data and took the monthly average for each year. The

> The researchers interviewed over 100 institutions and investment managers to understand perspective
on institutional investment in hedge funds. They construct a model based on bottom-up approach and
in consideration of opinions about all institutions with more than $100 million AUM to estimate current

investment and forecast future value.
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difference between both is that the former also reflects the weight of non-USD large
funds, while the latter reflect the weight of USD medium and small funds. The k sector

weight at year y is calculated as follows:

Ny

b ZAUMM

12 Zlﬁi

W, D AUM,,
i=1

_ t=1 _
Wy = 12 12

where W, is k sector weight at month t and Wk’y is k sector weight at year y. Niis the

numbers of k category funds. N is the numbers of all funds and AUM;; is the assets of 1
fund at month t.

Table 2 and figure 3 illustrate the trend of sector weights of the Credit Suisse/Tremont
hedge funds index between 1994 and 2004. It:can be.seen that Global macro funds
dominated over half of the assets_of the hedger fund industry between 1994 and 1996.
Their weight declined from 56.7%t0 15.6% between1994 and 2000 and then kept near
the 12% level. The capitals wére trdnsferred /fo"Long/short equity and Event driven,
although three categories managed apprdg{iﬁ;iltgly 80% of the capitals of the industry in
the year 2000 ago. The weight. of H)ng/rs'hoﬁ equity..achieved its peak in 2000, and
drastically reduced as the technolog'y}bubbnle bur.st. The capitals flowed into the other
styles so that the weights slightly grew in thelearly 2000s, with the Multi-strategy
especially being converted into one:of the mainrinvestment styles since 2003. From the
weight of assets allocation over tirhe, the' major strategies of hedge funds could be seen
to have shifted from directional betting (ie.market timing approach) to non-directional
or a hybrid style of both. Investors’ demand for hedge funds reflected a low risk
requirement. This result agrees with Shirrel (2000), who points out that investors started
to care about risk more and more, and gradually preferred to diversify risk or seek

mispricing strategies.

Table 3 and figure 4 illustrate the trend of sector weights of the composite portfolio by
the TASS sample between 1994 and 2004. The pattern and allocation of sectors have
some differences relative to the CS/Tremont hedge funds index. The source of the
difference may be the lack of non-USD large funds and the fact that all medium and
small funds are included in our sample. The category with a great deal of numbers has a
larger aggregation of AUM and its weight in composite portfolio is relatively raised.
However, the weight of the CS/Tremont indices is not affected by ineligible funds with
an AUM of less $50 million. We find that asset allocation was concentrated on three

categories, namely Long/short equity (21.2%-27.3%), fixed income arbitrage
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(14.7%-15.3%), and Emerging market (19.4%-25.5%) before 1997. Throughout the
Asian financial crisis and the dot com bubble, the allocated proportion of the three
strategies decreased from 60% to 40%. Only the sector weight of Event driven and
Convertible arbitrage sustained growth over time. Nevertheless, the development of

asset allocation for strategy was gradually balanced and diversified.

(2). Changeof risk preference

We observed the time series trend of volatility based on the CS/Tremont composite
index and asset-weight portfolio of the TASS sample, which are regarded as the
sector-weight volatility. If a downward trend of volatility is demonstrated, this may
explain a more cautious risk preference for investors. However, the equity market
volatility has gradually dwindled since the year 2000, and we also observed the trend of
volatility spread® between hedge funds and the S&P 500 index. If the volatility spread
reveals a downward or stable pattern, this can also reflect a low risk requirement of

investors.

Figures 5 and 6 illustrate the: time series trend of sector-weight volatility and volatility
spread over the S&P500 index. This.demonstrates that the pattern of sector-weight
volatility has changed in two stages. An u'ﬁivard trend of volatility exists between 1994
and 1998, peaks at 12.32% in 1998, after \')vi;ljch thereiis a downward trend, keeping at a
low level of approximately 2.5%-3.5%“after 2001. The pattern for the composite
portfolio of the TASS samplefis coﬂsistent with the CS/Tremont index and has a lower
volatility due to the difference of the seetor weights between both before the year 2000,
particularly for the Global macro. In contrast to the pattern of the S&P 500 index, it
takes on M-shaped, double peaks at 21.48% in 1998 and at 20.61% in 2002. A negative
spread of volatility exists and during all of the calendar time, except for 1995 and 1996.
This illustrates that the returns of the hedge funds industry are volatile, the same as the
equity market in the early 1990s and, although this does not satisfy the image of low
volatility, it changes after 2000. The negative volatility spread is expanded and the
difference can be perceived by comparing the spread level in two peaks and bottoms.
When the first peak is 21.48% in 1998 and the second peak is 20.61% in 2002, the
corresponding volatility spread is —9.16% and -17.83% respectively. The former is
almost twice the latter under close levels of peak. When the first bottom is 5.12% in
1995 and the second bottom is 7.25% in 2004, the corresponding volatility spread is
2.19% and -3.84% respectively. Even the traditional asset market is fluctuating less. The
fund managers could not use risky trading to earn the promised profits as they did

before because more volatile funds could not attract inflows after 2000. This means that

% Volatility spread is defined as volatility of the hedge funds minus volatility of the S&P 500 index.
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the investors executed a low volatility demand by their choice of investment strategy

after 2000, which indicates that the risk preference of investors had, indeed, changed.

(3). Change of performancerequest

Figure 1 indicates that the performance of liquidated funds begins to deteriorate prior to
six months of liquidation. As a rule, underperformance is still the major reason for the
liquidation of funds. If the pattern of returns prior to six months of exit shows an
upward trend over calendar time, this indicates that investors are less patient to
undertake a loss than before, and that they are becoming more and more rigorous for the
required returns. We calculate the 6-months and 12-months buy and hold returns prior to
liquidation for each fund, then take the median return for each semiannual (annual)
calendar time. We observe the trend of the median return instead of the mean return
because the mean return is easily affected by extreme values. The formula for the buy

and hold return of M month is as follows:

where ri’Tis monthly return of'i fund at liquidated month T

However, a problem exists in'that the.absolute return of each liquidated fund in the
same exiting year may express the perlfgfiil&iance of a/different holding period. For
example, fund A is liquidated in June *1998?nd fund B is liquidated in December 1998.
Fund A and fund B, whi¢h are both stbsumed lin the 1998 group, have the same
12-month buy and hold returntas —5%, but.the former reflects the performance of 1997,
while the latter reflect the performance-of 1998. Heﬁce, WE can use an excess return to
resolve this problem. An excess return’ is defined as fund returns subtract the
corresponding CS/Tremont style benchmarks. We plot the time series pattern of median
returns for each of the semiannual and annual samples according to the fund’s month of
liquidation.

In Figures 7 and 8, there appears to be no obvious trend for the median level® of
6-month returns between 1995 and 2004°. If we observe this trend in two stages, we can
find an interesting phenomenon. A downward trend exists before the year 2000 with
three peaks, the median returns of which are 1.4%, 0.72%, -0.96% respectively. In
contrast with the benchmark, the semiannual returns are up 10% among the three time
points. (For detailed figures see Table 4). This means that the funds inferior to most

competitors during a boom market are liquidated, even though they earned a small gain

7 1t calls relative return or active return. The active return is defined as the difference between the return
of the fund and the return of style benchmark index.
8 The trend for mean level of 6-month returns is consistent with median level whether absolute returns
Or excess returns.
? We drop the value of 1994 because sample size is too small to be representative.
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or did not make a loss. Proceeding to the second stage after 2000, this displays an
upward trend over time with peaks concentrated between 2003 and 2004, when the
range of median returns is from -0.88% to 0.47%. However, in contrast with the
benchmark, the returns range between 2.93% to 7.94%. As the global recession arrives,
and the number of competitors increases, it is more difficult to trade and make gains
during this phase than it was before. Nevertheless, investors are more and more
unwilling to stand for those funds which make losses or earn small returns. In figure 8,
which indicates the trend of excess returns, we find that the median return of liquidated
funds moved upward and then kept the level of underperformed by 5% of their style
benchmarks after the third quarter of 2001. Figures 9 and 10 compare two peaks
(-1.69% in 1996 vs. 1.26% in 2004) and their corresponding benchmarks (22.2% vs.
9.64%). The pattern of 12-month returns increases over time and is, on the whole,
consistent with the 6-month case. The excess returns have gradually reduced and have
converged on the -10% level since 2001. (For detailed figures see Table 5). This
evidence demonstrates that investors were becoming more.rigorous for required returns
than before, and that if the funds ceuld not offerithe:promised performance, investors
would rather withdraw theiricapital than give more waitinig time in the even then bad
market condition. So the behayior of inv_e;.}prs had changed in terms of required returns
and the degree of undertaking loss. | | ‘If':"sr-‘-‘,
‘ N
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4. Change of competition

Hedge funds, which have distinct characteristics compared with the traditional asset
instruments, attract a great deal of flow into the industry and have become the hottest
alternative investment over the past five years. Nowadays the hedge fund industry is
still in the growth stage of its lifecycle but its survival environment is more arduous,
due to increasing financial market uncertainty and competition'®. Thus, we observed the
pattern of failure rate, profit persistency and protection capability to detect the change

for competition.

4-1. Failurerate

(1). Change of attrition rate, failed rate and liquidation rate

Table 6 provides the numbers and proportion of defunct funds of each exit type during
the calendar years spanned by the.sample period. The numbers of total exited funds
have apparently increased sineé 1998 and were underestimated in 2004''. The average
proportions of liquidated and no-longer reporting funds to the total funds are 54.7%,
29.37% respectively (i.e. the.fund'offunds case is51.91%,-33.88%). However, both are
major types of exit for individual hedge funds and FOFs., "

p— ]
—

-
The attrition rate definition is the &ra;ttio '-Qf Eleﬁmct funds, which were active at the
beginning of the year but have exited (@luring: the year, to living funds at the beginning of
the year. The liquidation rate;is a similar concept land simply replaces the numbers of
defunct funds with liquidated funds,’ Table'7, Panels A‘and B, report the attrition rate of
individual funds in each category. The-attfition rate: gradually rises over time and its
average value is 9.53%. The attrition rate steadily maintains 10% to 12% after 1998, but
the peaks of each style are almost all concentrated on two periods between 1997-1998
and 2000-2001, which reflect the three shocks of the financial markets, namely the
Asian crisis, LTCM collapse and the burst of the technological bubble. The Emerging
markets and Fixed income markets were widely struck and adjusted by the first two
shocks and the technological bubble slashed the equity markets. Throughout the
weeding-out process during two or three years, the attrition rate decreased to the normal
level. Overall, the average attrition rate varied for each strategy, with the largest rate at
15.27% for Managed futures, and the lowest rate at 4.23% for Convertible arbitrage.
The competition of the hedge funds industry slightly increased over time according to

the overall trend of the attrition rate.

' New competitors extensively include new hedge funds, mutual funds, private funds and investment
banking with imitating trading mode and strategy of hedge funds.
' TASS database has the waiting time about 6 to 8 months before moving no longer reporting funds
form live to graveyard database, so the numbers of exiting funds maybe are underestimated and the
proportion of liquidation overestimated in 2004.
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However, interesting behavior may be seen among the sub-industries if we observe the
changeable pattern of the attrition rate, dollar flows'* and buy and hold returns for each
strategy at the same time. Panel E reports the dollar flow, new entrants and the buy and
hold return for each strategy during three periods, utilizing the time point of the
financial shocks to divide the three phases. The first period (1994-1997) was when
hedge funds began to spring up and received the attention of investors. Due to the
global economic revival after the Mexican crisis of 1994, there were well performing
and positive dollar flows for each strategy in the sprouting period. The top three
categories of dollar inflows were Long/short equity (24%), Fixed income arbitrage
(16%), and Emerging market (16%). The second period (1998-2000) reflected the
influence of shocks, such as the Asian crisis, LTCM collapse and forming bubbles, for
each category of hedge funds. At this stage, the top three categories of dollar inflows are
Long/short equity (65%), Event driven (18%), and Equity market neutral (14%). The
last period (2001-2003) was the maturity-phase:in which investors commonly perceived
hedge funds, being more cautious about investingsduring the bubble modification. The
top three categories of dollar inflows were Convertible -atbitrage (18%), Event driven
(15%), and Fixed income arbitrage (14%)

—
It can be seen that, if investors blindly pu'rslue category returns and increase flows into
hot sub-industries, then competitioﬁ in the“sub-industries rises due to an increase in
entrants, limited opportunities and d decreasing scale of return. A great deal of inflow
also pushes ahead with bubbles’ for. favorable sub-industries. Following intense
competition and the market trail, the average returns of favorable sub-industries fall and
begin to weed out the marginal funds, suffering from loss and income deficit. Then
attrition rate and outflows achieve a peak at this time, and only the fittest funds can
survive during elimination. The average performance and flows increase after the
selection of the competing process, the attrition rate drops, and the dynamic cycles
constantly recur among the sub-industries. Thus, we show one example to illustrate the

chain effect due to competition change.

Emerging market funds earned a 66.82% return (i.e. the annual return is 16.71%, ranked
four among ten categories), the annual attrition rate ranged from 0% to 6.45%, increased
by 113 new entrants (i.e.13% of all new entrants, ranked 2) and attracted US 5.974
billion (i.e. 16% of all dollar flows, ranked 3) between 1994 and 1997. After the shock

12" The measure of dollar flow is defined as change of net assets after subtracting profit during current
period. The formula is as follows: Dollar flow= Asset-Asset, | (1+1r;) where Asset; is the terminal
assets at time t , 1, is the monthly return at time t
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of the Asian crisis and the LTCM collapse, Emerging market funds lost 15.75% return
(i.e. the annual return is —5.25%, ranked 10), the annual attrition rate suddenly rose and
ranged from 12.93% to 18.18%, and there was an outflow of US 2.547 billion (i.e. -9%
of total dollar inflows, ranked 10) between 1998 and 2000. After elimination by means
of competition and adverse market conditions, the returns gradually recovered and the
attrition rate rapidly decreased. Besides, another reason for mitigated competition was
that new entrants and inflows still stayed at a low level between 2001 and 2003. Other
cases, such as Global Marco, with Fixed income arbitrage in the first period, Long/short
equity in the second, and Convertible arbitrage in the third period, were patterns which
were obviously the same as Emerging market. In other words, the industrial
environment of funds was affected by the preference and capital of investors transferred
among sub-industries. This phenomenon corresponds with the empirical results of
Getmansky (2004). The inflows helped to decrease the liquidation probability of funds,
but competition substantially raised the probability. of liquidation. Therefore, some
funds without poor performance were still liguidated due to high competition, an
unfavorable strategy, or both. Fundsswith more ‘competitive capability than others were
the key factors of survival. These'cases demonstrate the dynamic competition effect for
hedge funds across each strategy, and t-},l-?.,—main strategy varied over competition and

market conditions. =
|

Defunct funds do not mean'that they fail and stop working, ¢xeept for liquidated funds,
which are explicitly terminateéd and regarded as }b‘eing dead funds. Since hedge funds
cannot advertise, many voluntarily release informatibn to a database for attracting new
investors before achieving optimal size. When they do not need new capital, or consider
their reputation during a market slump, they may stop providing any information to
commercial databases. Many studies also point out that the failure of hedge funds was
highly concentrated among relatively small size and poor performance funds. Hence,
with the exception of liquidation, some defunct funds can be regarded as having similar
characteristics as live funds and their attrition rate can be calculated again. If the defunct
funds satisfy all of the following conditions, which mean that their recent performance
and size have maintained the basic requirements, like general live funds, they are then
transferred to live funds. The principles are a positive 6-month absolute return and
outperforming the responding benchmark before exit, a positive average return, and at

least 10 million"> in AUM at the end of exit. There are only 33 defunct funds which

"> We used two criteria to screen the potential live funds. If the funds satisfy two criteria, it means that
funds have relatively less pressure of immediate closure. The first one is 10 million of AUMs, which
corresponding to the quantile of distribution for the defunct funds at the end of exit and the live funds at
the end of 2004 is 55% and 20%, to be basic survival threshold. The other one is no worse sign of recent
performance.
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satisfy the above conditions and can be regarded as being live funds. Table 7, Panel C
and Panel D, report the failure rate and liquidation rate of individual funds and each
strategy. Basically, the pattern of the failure rate and liquidation rate are consistent with

the attrition rate over time and the literature mentioned.

The average annual value of the failure rate and liquidation rate are 8.53%, 4.72%,
respectively. Eastrling (2005) argues that the failure rate of hedge funds is
overestimated by academics, and estimates are close to 5% by practitioners. The value
is close to the annual liquidation rate, which ordinarily keeps to 4%-5% but abruptly
increased to 7.56% in 1998. Relative to other strategies except Managed futures, Equity

market neutral funds have a high-liquidation rate.

(2). Change of mortality rate and survival timefor young funds

Brown, Goetzmann & Park (2001) found that half of TASS hedge funds (1989-1998)
could survive for more than, 30 months,.and-Amin & Kat point out that some funds
have survived for more than five years. Generally ‘original external investors would
revaluate the holding funds’after a lock-up period, aiprovision of one-year for most
funds, and give a buffer period which ﬂ}gy ¢ould bear\with a limited time for poor
performance. New investors would seek targets which were performing well enough
and which had sufficient information of a'tﬁack record for due diligence. Young funds
with a mediocre performance found it so Hard to expand their AUM that they could not
exceed the survival threshold': ‘Accé)rding to. the sample ‘data, half of defunct funds are
closed after less than 40 months-and.the average survival time is 46 months. If the
industrial environment competes more and more, investors will have a wider and more
flexible choice of target investments and can reduce the length of the buffer period.
When young funds perform badly, there is a greater possibility of early termination.
Thus, we expect to see an upward trend of defunct ratio and a downward trend of

survival time for young funds.

We observed the mortality rate and survival time of defunct funds during an N year
sample period after the year of inception. For example, in tables 8 and 9, the numbers of
newly established funds in 1993 are 136, and the number of exited funds are 43, 31 of
which were liquidated between January 1994 and December 1997 (i.e. n= 4y). The
broad mortality rate in 1993 is 33.09% (i.e. the narrow mortality rate is 22.79% when
only calculating liquidated funds) and the survival duration is 36 months. This means

that a third of the young funds have exited within four years and investors are given

' If the fund is unable to achieve survival threshold , then it does not have enough fee income to cover
operating cost and attract excellent traders for upgrading trading skill.
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three years for buffer periods. Another sample period uses the same way to calculate the
survival time and the mortality rate. In contrast with the year 2000, the numbers of
newly established funds are 255, and the number of exited funds is 95 of which 53 are
liquidated between January 2001 and November 2004 (i.e. n= 4y). The broad mortality
rate is 37.25%" (i.e. the narrow mortality rate is 20.78%) and the survival duration is
32 months. We also run the linear regression of the mortality rate and calendar time to
verify the trend direction. It can be seen that the broad mortality rate for individual
funds is increasing and the survival time is decreasing over time. This trend is
significant when the sample periods are above two years, and this means that it is more
difficult for young funds to survive than before and they need to achieve the survival
threshold by shortening the time they take to beat competitors. However, this pattern
does not hold in the case of the fund of funds. Because the fund of funds is less risky
than individual funds because of diversification, the waiting time may be longer for

paying double-fee investors.

4-2. Profit squeeze

(). Trend of excessreturns ,

Furthermore, we would like to understan;gl' whether or not the profit-making space of
hedge funds is compressed due to cha;',l‘g‘ié‘, in| the competitive environment. When
competition becomes fierce, the difﬁc‘ulty' @f earningiabnormal profits for hedge funds
will gradually increase, even though hedge funds 'emphasize the characteristic of
providing absolute returns whether the market lcoridition s good or not. Figure 11
illustrates the trend of cumulative returns for hedge funds vs. the S&P 500 index
between January 1994 and November 2004. -Basically the pattern of absolute
cumulative returns for hedge funds rises steadily over time but, because of the LTCM
incident, the upward trend dropped sharply and fell to a relative low in October 1998
and then rebounded and grew. In contrast to the pattern of the S&P 500, superior to
hedge funds before the year 2000, the pattern reversed and declined sharply from
August 2000 because of the dot com bubble modification. Hedge funds outperformed
the S&P 500 after August 2000. From the perspective of absolute returns, the profits of
overall hedge funds sustained growth over time, but the shortcoming of absolute returns
does not take compensation for risk into account, and most institutional investors
generally observe the alpha, which is the measurement of excess performance over
benchmark. Thus, we employ the Fama-French (1993) three factors model to obtain the

alpha and the data of three factors downloaded from Professor Kenneth R. French’s

!> The numbers of exit and survival time of the defunct funds may be underestimated due to waiting
time being roughly 6 to 8 months from the live to graveyard database. Thus, some funds without
reporting or contacting now still put in the live database.
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website'®. This model is as follows:

R—-R; =apha+ (R, ~R ) +BSMB +bHML +€,

R is the monthly return on a portfolio of Hedge funds (i.e. CS/Tremont index, TASS
sample) at the time t, R is the 30-day treasury bill rate, Rm-Rf is the excess return on
the market'’, SMB is the monthly average return on small portfolios minus the average
return on large portfolios, HML is the average return on the value of the portfolios
minus the average return on the growth portfolio'®. We estimated the alphas, employing
separate rolling 12 months, 36 months and 60 months windows, then plotted the 60
month trend of the alpha between November 1994 and November 2004 and investigated
whether or not the trend of the excess returns would decrease progressively over the

years.

Figurel2 indicates the trend of the alpha -of the CS/Tremont hedge funds index
employing a rolling 60 months jwindow. Whether we used the S&P 500 index or a
composite portfolio of all ofithe/NYSE, AMEX, ‘and' NASDAQ stocks from the CRSP
to proxy for the market factor, they showg_g positive alphas and a consistent trend. The
peak occurred in the first quarter of 2000;‘;51:&1,,th¢n we observed a downward pattern of
the alpha with the cycle continuing un‘ﬁgl thel second quarter of 2003. Figure 13
illustrates the trend of the alpha of the“CS/Tremont hedge funds index and the
value-weight of the TASS po‘rtfolid. Bothare r611ghly similar patterns and there is a
great difference from the first quarter of 2003. The {;alue-weight of the TASS portfolio
has higher alphas than the CS/Trement hedge funds index during 2003, and begins to
converge in the first quarter of 2004. The difference’” results from some categories,
such as the Emerging market, Multi-strategy, Short bias, Managed futures,
outperforming the CS/Tremont index. This means that small and medium size funds

offered a better reward than large size funds in these categories during 2003.

Table 10 displays the R square distribution of each category of hedge funds by
employing the Fama-French three factors model for a rolling 60 month window. The

tree risk factors can explain 50% to 60% of the variation of returns for individual hedge

' The definitions and calculations of the three factors refer to the following website.
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data_Library/f-f factors.html
"7 (Rm-Rf) is a value-weight return on all NYSE, AMEX, and NASDAQ stocks from CRSP minus the

one-month Treasury bill rate.
'® The stocks with the high book-value to price ratio are called value stocks and their opposites are the
growth stocks.
" The difference of alpha between the CS/Tremont and the value-weight portfolio of the TASS sample
during the first quarter of 2003 to 2004 refers to appendix Table A2.

26



funds and FOFs. Of course, the three factors model does not fit non-equity strategy
funds such as Managed futures, Fixed income arbitrage, Global macro, and account

should be taken of the bond and economic risk factors in the model.

Table 11 shows a significant proportion of each category of hedge fund by employing
the Fama-French three factors model for a rolling 60 month window. The significant
proportions of the individual hedge funds and FOFs of the TASS portfolio and the
CS/Tremont index are 67%, 29%, 21% and 19% ata =10%. Because the significant
proportion of the TASS portfolio is higher than that of the CS/Tremont index, we further
analyze the alpha trend of each category of the TASS portfolio.”’ The significant
proportion of main styles such as Event driven, Long/short equity and Multi-strategy are
above 85%.

Figurel2 exhibits the alpha trend ofieach strategy of the TASS sample® by employing
a rolling 60 month window. The pattern of most strategies.is consistent with the overall
hedge funds, which show a positive alpha and ‘downward pattern from 2000 to the
second quarter of 2003. Through the weeding-out precess. of competition, the excess
returns for hedge funds rebound in 2003, and then turn down slowly. But the special
cases are Multi-strategy, Emerging markelig:'" and managed futures, with upward trends. In
terms of the emerging market, through théﬁshocl;s ofithe Asian crisis and knocked out
failures, the absolute and excess returns gradually recovered their losses, and increased
as the competition slowed down. It:was found that-the alpha pattern of multi-strategy
was nearly the same as the FOFs-but .offered more than 0.3% excess return per month
(i.e. an annual rate of 3.6%) more than the FOFs..From the AUM allocation we know
that multi-strategy funds have converted into one of the main investment styles since
2003, which has satisfied the investor’s demand to offer smooth returns by employing
several strategies to add diversification benefits and reduce the single strategy and
asset-market risk. Furthermore, investors do not pay them double fees like the FOFs.

Therefore, we expect the multi-strategy funds to gradually partially substitute the FOFs

% The estimation of alpha for each strategy, which employs the Fama-French three factors model at the
end of each year during 1994 to 2004 , shows in the appendix Table Al.

» The sample period of calculating 36 month correlation in September 1997 is from September 1994 to
September 1997. The same is as January 2000, which reflects the correlation between January 1998 and
January 2000. Therefore, the sample period of calculating moving average correlation is from
September 1994 to January 2000.
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and attract institutional flow, although elimination may come violently through
competition. Indeed, the difficulty of earning excess returns for all hedge funds
increased after 1998 because more investors and competitors began to participate in this

shining industry.

(2). Change of successive profit time

We also used another view to detect the change in the competitive environment. If
competition is becoming fierce, the difficulty in successively earning positive returns
for hedge funds will increase. In other words, the interval between incurring losses will
be reduced and show a downtrend over time if the environment is more competitive. We

used a simple linear model to test the issue as follows:
In(M,, +1)=a+ S*In(time, ) +€

My, is the interval between the k-Zith and kith lesses, which occurred at time t, and
timey is the calendar time the kith loss appears: If the beta coefficient is significantly
negative, this means that the frequeney of profitsshas diminished over time and fund
managers need to exert miore seffort than before. "It -also implies that the overall
environment for hedge funds may be compgtitive for some time.
=

Table 12 presents the test results, which indicate that most of the beta coefficients
for each category are positive éxbept %'or Short bias. Hewever, the interval
between incurring losses shows no significant change or trend, whether in the
TASS sample or the CS/Tremont index. The iterval fime of successive gain is
significantly increasing over time,:but only for-equity market neutral and fixed
income arbitrage ata=10%. Because they have the attributes of fixed income
products, investors are generally more conservative and invest in them as a
substitute for traditional bond allocation. In order to satisfy investors’ demand,
low volatile and positive returns are always provided under general market
conditions. Losses were nearly occurred during great financial events, such as the
LTCM collapse and thus, we are not surprised at their upward trend. Broadly
speaking, we have no evidence to support the claim that the hedge funds industry

is more competitive by the trend of successive profit times.

4-3. Protection capability

(1). Downside Protection under general market conditions

Some studies report that one of the valuable characteristics of hedge funds is downside
protection from financial shocks. Fung & Hsieh (1999) point out that some categories of

hedge fund provide a floor value for the downside market. For example, the trend
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following CTAs has a U-shaped payoff like a straddle option, for obtaining a large profit
during extreme market conditions. The Global macro has a similar payoff to collars, to
outperform the equity market in downturn and underperform in an upward condition.
Edwards & Caglay (2001) also find that commodity funds offer better downside
protection than hedge funds, which demonstrates a more positive relationship with the
U.S equity market in a bear market rather than a bull market. The Credit Suisse (2007)
also reports that the majority of hedge funds can better withstand market shocks and
keep a positive performance over a one year period following financial events such as
the Asian crisis, the LTCM, the burst of the technological bubble, and the 9/11 attack.
Because hedge funds need to maintain a limited correlation with equity markets, they
generally anticipate partial upside gains during a bull market and preserve downside
protection during a bear market. We are, thus, interested to know whether the protective
capability of hedge funds changes over time. If the function of the protection gradually
weakens over time, this may imply that the survival environment for the hedge fund

industry tends to be more competitive or unfavorable.

Firstly, we can understand‘the effect of sharing upward gains in a hot market and
protecting capital in a slumped market b.y_’QbserVing the pattern of each sub-sector of
hedge funds for a rolling 36 months correli&d, with the S&P: 500 index. Moreover, we
can also calculate the correlationsrunder differenf market conditions. Up market means
that only a correlation with non—nega{ive ‘réfurns“ of the S&P 500 is calculated, along
with corresponding returns for hedgé funds during 36 consecutive months, and then the
trend is plotted over time. The down market follows the same concept as the up market
and only picks out the sample points:of negative returns for the S&P 500. If the hedge
funds provide the obvious function of avoiding falling losses and anticipating rising
profits, we expect positive correlations to appear during a bull market and negative or
no correlations to appear during a bear market. In addition, if the participation in bull
market become aggressively, it will observe the upward trend of the correlation over
time; likewise it will observe the upward trend of correlation if the downside protection
weakens over time. This is also regarded as an indicator that the survival environment is
becoming hard if the protective effect persistently weakens. Due to the pressure of
competition, funds may sacrifice security to obtain a good performance by taking active

operation.

Figure 13 provides a pattern of the CS/Tremont hedge funds’ composite index and the
asset-weight portfolio of the TASS sample by employing a rolling 36 month correlation
with the S&P500 index. We observe some jumps, which are the result of exiting or

taking account of the sample period of the great financial incidents, such as the Asian
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crisis in July 1997, and the LTCM collapse of August 1998. If we ignore a few gaps, we
find that the pattern of correlation with the S&P 500 can roughly be divided into three
phases, the first of which is when the 36 month correlation fluctuates between 0.6 and
0.7 during the bull markets between September 1997 and January 2000, when the S&P
500 gained 47%. The average correlations for the TASS sample and the CS/Tremont
index are 0.62 and 0.65 respectively. Then the link reduces after the year 2000, and the
correlation swings between 0.4 and 0.5 during the bear markets between April 2000 and
September 2002, when the S&P 500 dropped 43% due to a bubble modification. The
average coefficients of correlations of the TASS sample and the CS/Tremont index are
0.49 and 0.41 respectively. As the economy revives, the correlations rise again and
continue to rise from 0.5 to 0.6 after 2003, when the S&P 500 rebounds to 39.5% and
the average correlation for the TASS sample and the CS/Tremont index are 0.58 and 0.5
respectively. For both the TASS sample and the CS/Tremont index, the pattern and
value of the overall hedge funds are closed and consistent before August 2000, which is
the peak of the S&P 500 index. By the time-the peak falls to the bottom in 2003, the
time series trend of the CS/Tremontiindex has'meved down and is far lower than the
TASS sample, the downward trend of which is notiobvious. The Long/short equity
mainly contributed to the difference of b_gth, due to being allocated more weight of
AUM and numbers among the hedge iif_['id-ﬂindustry. This pattern also implies that
relative to medium or small ‘funds| of I;@g/shbrt equity.and larger funds limit the
correlation with the equity market and cont}bl the downside risk in order to satisfy the

demand for institutional investors during the adjuétment of bubbles.

Furthermore, from figures 14 and.lS5, which report the time series trend of the
correlation with the S&P 500 index and the Nasdaq, we can observe that the funds of
Long/short equities gradually decrease their market exposure and link after 2000. But it
is interesting to note that hedge funds correlate very highly with high-tech stocks before
the bubbles burst, and sharply reduced their links as the Nasdaq crashed. Even though
the market of high-tech stocks fell and rebounded sharply during 2003, the funds did not
anticipate the springing gains. This phenomenon is probably explained by the empirical
results of Markus & Stefan (2004), which find that hedge funds adopt

a strategy of riding bubbles instead of using the correcting force of technology bubbles.
Hedge funds did not attack bubbles. Instead of driving power, they bought overpriced
stocks to capture the upturns and reduce the exposure of high P/E stocks before the

price collapsed”. If managers can predict the fact that bubbles eventually burst and

** the sample period of calculating moving average correlation is from April 1997 to September 2002.

** They find that the portfolios of large hedge funds hold heavy proportion of high P/E technology

stocks relative to market portfolio weights during 1998 to 2000, but their technology exposures top in

September 1999, about 6 months before the peak of bubbles, then begin to cut positions for avoiding
30



prices are modified to a fair level, they will exploit the profit opportunities by raising
the price as long as it make enough excess return to cut the positions before a market

breakdown.

Figure 16 shows the pattern of the correlation of the S&P 500 index and the
CS/Tremont sub-sector indices and asset-weight TASS portfolio, respectively. The
patterns and values of both are roughly consistent, except for Global Macro, which has
shown a great gap and a different trend since the first quarter of 2001. Generally, we can

class the three parts by relating the pattern to the equity market, as follows:

(1). The pattern is similar to the market trend, with the overall average keeping above
0.4 or below -0.4 level, such as the Emerging market, Long/short equity, Multi-strategy,
Event driven, Fund of funds and Short bias. The pattern of the Emerging market,
Multi-strategy and Short-bias tends to maintain stability and varies without the market
condition. However, others adjust the correlation with the equity market situation and

preserve the protection fora downtusn.

(i1). The correlation pattern showed inver.s,e_’U-shaped and pésitive value over time, such
as Equity market neutral, which is an ObVE@éﬂCX&l’l’lplC of loss protection. Its correlation
trend is almost identical with the mark# treﬁd before 2003, with the correlation
increasing as the market rises and Edecre:éising 'as the market drops. However, the
correlation still decreases close to ze}O after2003, even though the equity market started
to move up. Because this category emphasizes the neutral market exposure, its links
with the equity market have progressively decreased since the bubble modification. By
previous results, the equity market neutral exhibits significantly positive alpha over time
and successive profit time. Thus, this strategy fund seems to regard controlling risk and

security as being the first important task.

(i11). The funds are low or uncorrelated with the equity market and the fixed income
market’’, such as Fixed income arbitrage and CB arbitrage. However, their patterns do
not obviously change with the asset market violation. This phenomenon may be
partially explained by Lo (2004)’s empirical result, which found that some categories of
funds, such as fixed income arbitrage, CB arbitrage, event Driven and so on, exhibit
high serial correlation due to their portfolio of illiquid securities. Their reported returns
tend to be smoother than their true value and understate their volatility and correlation

with the market. However, they appeared to have a significant negative correlation with

much of the downturn in future.
" We take the Salomon US Treasury 5 Year index for proxy to the fixed income market.
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the fixed income market during the period 1998-2001, which a great deal of capital
inflow to the safe US bonds market. Their performance was also hurt after the LTCM
collapse. This did not preserve an obvious protective function for the asset markets,
although the large fixed income arbitrage funds tended to increase their link with the US
bond market and participate in gains after 2001. They seemed to be operating more

conservatively than before.

Briefly, the trend of correlation is similar to the price movement of the US equity
market. And the correlation increases to limit level during the bull market and decreases
before market slump. It implies that the hedge fund has better risk awareness.
Furthermore, the participated and protective effect of the bull market and bear market
can be seen in figure 17. The correlations of the down market always dominate the up
market for funds which high correlate with the equity market (i.e. Long/short equity,
Event driven, Multi-strategy, and Fund of funds). The trend of correlation decreases in

the up market, and even drops to a negative value; over time.

In terms of the participatingside, the hedge funds‘raise high alertness for risk and
decrease the exposure to stop gains during_’a terminal bull market. They are moderately
operated and decrease thein cotrelation wi‘:tr_ﬁ'-the equity market until they are sure to end
the bear market. Thus, large funds b‘,e¢0mé'ﬁmore‘ cautious and do not aim to participate
in gains during an upward market. On the pr\"(')tective side, funds still keep high links in a
bad market condition, but graduall& reduee_corrélationover time. The hedge funds
decrease the correlation whether-the .market condifion is good or bad. Although the
results fall short of our expectations,.a tendency to.improve the protective effect is very
evident. However, it may interpret that in order to survive, the funds become to value
the downside protection. If the funds can not provide better protection, they will be

eliminated due to the pressure of competition.

Nevertheless, this has raised the tendency towards risk management by lessening the
correlations with a falling market. Generally, this supports the statement that hedge
funds participate in partial upside gains and preserve downside protection under
general market conditions, but that hedge funds abandon upside gains in the terminal
bull market to reduce the reversal loss. It also implies that hedge funds seem to raise

their tendency of risk control to match investors’ demand.

(2). Downside Protection under extreme market condition
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We also are interested to know how hedge funds perform when financial markets are
extremely volatile or reacted. Can they preserve their protective function to defend
against financial shocks? We grouped five scenarios of the US equity by sorting
descending monthly returns of the S&P 500 index between 1994 and 2004. Scenario 1
consisted of the worst months for US equity, and reflected the extreme pessimism and
worry about shocks of financial events. Scenario 5 consisted of the best months for US
equity, and reflected the over optimistic view of the market’s outlook or the rebound
after the sharp fall. Scenarios 2, 3 and 4 could be regarded as being separately
pessimistic, fair and optimistic for the equity market outlook. We calculated the
correlations, the average monthly returns of the S&P500 and the responding portfolios
of the hedge fund for each scenario. We also used a t-test for group comparison between
the CS/Tremont sub-sector indices and the sectoral portfolios of the TASS sample for
each scenario. The resultst demonstrate that there is no significant difference of mean
returns between both, but the group variances are significantly unequal for some
categories™, while the variances of the’€S/Tremont sub=sector indices are higher than
the TASS sample. Table 13 displays descriptive.statistics of the monthly return and
the correlation with US equity under each scenario. Panels A and B show the results of
the CS/Tremont sub-sector indices and se¢toral portfolios of the TASS sample.
=

The signs and coefficients of the corre‘lati(')ril of both are similar. In addition, most of the
variances and performances of the CS/Ttémont sub-sector indices are higher than the
TASS sample. In terms of “the he:dge fund industry, ‘this illustrates a significantly
positive correlation with the S&P500 index and the‘rportfolio of the TASS sample, the
coefficient of which is 0.54 at @ =1%, since the equity market is extremely pessimistic.
However, the coefficient of the correlation 1s 0.29 and is not significant for the
CS/Tremont composite index. When the equity market is hot, the coefficients of the
TASS sample and the CS/Tremont composite index are -0.29, -0.37, and only the latter
is significant at a=10%."" In contrast with the statistics of the performance, the
asset-weight portfolio of the TASS sample provides lower and more stable returns than
the CS/Tremont index for each scenario. Of course, they experience fewer losses as the
market crashes, and there is a relatively small range of maximum losses and gains
among each scenario. This may imply that the representative funds with large AUM
tend to trade more aggressively under the principle of low links with the market, and
enforce stopping gains when the market appears to be over-optimistic. Furthermore, we

also observe that most categories of hedge funds have a significantly positive

* We only show the significant part and the other details refer to the appendix table A3.
% The other similar cases include the Equity market neutral and Fixed income arbitrage that the
significantly coefficients of both for the TASS sample are 0.45, 0.37 in scenario 1 and not significant for
CS/Tremont index.
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correlation with the US equity market in Scenariol and an uncorrelated or negative
correlation in Scenario 5. Only Short bias and Managed futures are all negatively
correlated in extreme market conditions. Briefly, the performance of most hedge funds
is, indeed, affected, and this reflects tail risks as the financial market faces great shocks
or extreme pessimism. Also, most funds do not aim to chase gains during an extremely

optimistic market, but rather stop profit to achieve target returns.

Figure 18 exhibits the payoff of an asset-weight portfolio for the sectoral TASS sample
vs. the S&P500 index in the five scenarios. The level of mean and median is similar,
and the gap of both only becomes large in extreme conditions, such as scenario 1. We
divide two classes of funds and analyze their effect on protection according to the level

of the previous 36-months rolling correlation.

(A) A high correlation with the/US equity market, such as the Emerging market,
Long/short equity, Multi-strategy, Event driven; Fund of funds and Short bias.

Overall, the payoffs for the funds gradually ascend,as market conditions improve,
except for Short bias. Although the degree jof losses for hedge funds is below the
benchmark, their average (or median le\;{é'Bptetmns are still negative when the equity
market suffers from great shocks or ;recééﬁion. ‘The statistics of maximum losses for
each scenario indicate that the maximum lOéé in Scenario 1 15 almost 2-3 times as much
as in the others. Hence, the hedgte‘funds are still undergoing the tail risks in an
extremely volatile financial market. Cempared with"an extremely optimistic market,
some categories of hedge funds in the TASS .sample, such as event driven and
multi-strategy, are lower returns than they were 1n optimistic conditions (i.e. Scenario 4).
This may imply that these funds prefer to maintain steady returns in a hot market and
reserve some unrealized profits in order to cushion the effect of a crash in the future. Of
course, the required conditions, in which smoothing profits can work, are able to hold
the portfolios of some illiquid securities. According to Lo (2004) the event driven funds
are highly serially correlated and have a lower smoothing index than other categories

with liquidity.

However, in the case of the other CS/Tremont sub-index or other categories of TASS
sample experience increasing returns as the market condition improves. Also, there is
not too great a difference between the maximum gains and average returns of Scenarios
4 and 5, although the coefficient of the correlation is only negative in Scenario 5. This
phenomenon, in which the maximum monthly gains or average rewards are not as large

as the degree of the increase in the equity market, may be interpreted to mean that the
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majority of large hedge funds make partial gains in a bull market, but control risk

exposure by means of stopping gains in extremely optimistic conditions.

(B) .Low correlation with the US equity market, such as Convertible arbitrage,
Equity neutral, Fixed income arbitrage, Global macro, and Managed futures. The levels
of mean and median are close and we simply divide three patterns on the basis of their

payoffs.

(1). the payoffis slightly increased as the market condition improves, for
example Equity market neutral, Global macro.

There are significantly negative correlations for the Global macro of the TASS sample
in Scenarios 2 and 5, but only significantly positive correlations in Scenario 3 for the
CS/Tremont index. The other scenarios show a low correlation with the equity market
for Global macro. If we further observe their range of maximum gain, loss or median
return for each Scenario, the TASS sample seems to underperform and suffer less
exposure than the CS/Tremont indexedt 1s interesting to note that the maximum monthly
loss of the Global macro funds (i-e. the CS/Tremontindex --11.55%, the TASS sample
-4.87%) occurred in Scenario 3, but the m?’ximum monthly gain occurred in Scenario 2
(i.e. the CS/Tremont index+10.60%, the T‘I}:’_ﬂrs,,sample 10.02%). In general, the funds of
the Macro bear temporary losses to i;e);(plo'iﬁt‘he [;roﬁt opportunities during a hot equity
market when they perceive ‘the existence Of “"e'conomic bubbles. Their gains are reflected
in market modification if they p‘redictt‘correctly. Dueto the advantage of solid capital to
absorb the cost of wrong judgment, large funds can také more aggressive action than
small and medium funds. For example, they can first take a strategy of riding the
bubbles and then attacking them, so that their performance is better and has a less
negative correlation with the equity market than small and medium funds in an
extremely hot market. In other words, most US medium funds®' trade more safely to
maintain equivalent rewards in the asset market. If they take a more aggressive or
contrarian-trading strategy, they need to bear the loss of a short squeeze and
underperform their competitors. Moreover, they have to acquire the trust of investors to
survive until the market modifies. Due to their capital weakness, they have to take the
potential risk of withdrawing capital, even when a trading decision is correct in post.
Hence, “The less you do the fewer mistakes you make” is probably the best advice.
However, in terms of the difference between the CS/Tremont index and the TASS
sample for equity market neutral, the latter also underperforms and suffers less exposure

than the former. This generally shows only slight variations in maximum gains and

3! We ignore the effect about small funds because low weights of portfolio is affected even they take
more aggressive or risky trading
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losses among the scenarios, although market conditions may be extremely volatile or
reactive. This may be the result of smoothing returns®®> and neutralizing market
exposure as a strategic goal. Thus, the performance of these kinds of funds are slightly

affected by an extreme equity market crash.

(i1). The payoff shows an inverse U-shaped as equity market conditions

improve, for example, Fixed income arbitrage.
The performance of fixed income arbitrage funds is at its poorest when the equity
market is extremely hot or depressed, and keeps steady returns in other states. This is
consistent with the Fung & Hsieh (1999) version of fixed income arbitrage funds
performing best in clam markets and worst in volatile markets. They take short
volatility trading strategy to acquire stable profits in a clam market. Thus, their

protective effect is not obvious as the equity market crashes.

(111). the payoff shows a similar U-shape-and Washape, for example, Convertible
arbitrage, Managed futures:

Convertible arbitrage funds’performed the poorest mia-clam market but steadily and
well under other market conditions. Thi,s_’ shows a close U-shaped payoff, which is
similar to a long straddle «or strangle oﬁifaﬁh,and displayssthe protective value in an
extremely volatile market. In contrast) with'ﬁthe tfend of equity market volatility, which
began to reduce from 2002, the perfonﬁman‘c\"e’ of CB funds also suddenly dropped at the
same time. This seems to verify that they used a 10ng volatility trading strategy to gain
protective values. Managed futures showed a likeiy W-shape payoff, which can be
achieved by combining one straddle option with;a low strike price and two bullish
spreads with a medium and high strike price. This means that funds can make more
money if the price moves out of the desired range. In other words, it obtains large
profits during extreme market conditions and losses if the price stays within a specific
range. This is also consistent with the findings of Fung & Hsieh (1999) and Edwards &
Caglay (2001) that, when following the trend, CTAs or commodity funds provide better
downside protection during bear equity than other hedge funds. Thus, these kinds of
funds do indeed provide good protection during the worse downturns, and may be

appropriately invested as portfolio insurance.

32 According to Lo (2004) study show that funds of Convertible arbitrage, Equity neutral, Fixed income
arbitrage tend to be highly serially correlated and lower smoothing index than other categories with
liquidity.
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5. Conclusion

This paper provides some evidence about the development of the hedge fund industry
over the past decade, focusing on the change in the composition of investors, preference
for risk and reward, and the degree of competition in the industry. Several conclusions

have been reached, and these are discussed in the following paragraphs.

Change in the composition of investors, preference for risk and reward

The change in the structure of the investors resulted in the fact that the risk preference
of the industry tended to be more conservative and safe. The required returns and
maximum loss for bearing are also stricter than before, leading to a mainstream style of

strategy for each lifecycle. The relevant results are outlined below.

Firstly, the change in the compesition of investors, which obviously shifted from
high—net-wealth individuals to institutions, drove the alteration of the main investment
style and the requirements for risk and reward. Fromthe demands of investors, the trend
of the allocated strategy was, that the major types shifted from directional betting to
non-directional or a hybrid style of both gr,'fl’dually provided balance and diversification.
f:':-,_‘_.f
Secondly, the performance of theshedge fﬁl}ds iﬁdustry was volatile, the same as it had
been in the equity market in the ‘ldj90s,‘ But then the volatility decreased fast, and
volatility spread was expanded aft:er the syear 2000. Investors tended to execute a
demand for low volatility by theirichoice of investment strategy. Fund managers were
unable to use risky trading to earn promised profits like they could before and even the
traditional asset market was less fluctuant. Besides, the behavior of investors had
changed for required returns and the degree of undertaking loss. Investors were
becoming more rigorous for required returns and less patient than before for
undertaking loss. If the funds could not offer the promised performance, investors
would rather withdraw their capital, even in poor market conditions, than wait longer to

verify performance.

Thirdly, Esterling (2007) indicates that different scale funds develop different business
models to survive in their marketing segmentation due to the driving force of
institutional investors. Under the M-shaped trend of asset scales in the hedge funds
industry, large fund managers have sufficient capability and capital to attract talent and
develop complex trading models and risk mechanisms. Due to the above advantages,
large funds can take more aggressive and complex actions than small and medium funds,

especially in extreme market conditions. We find that the pattern of performance for
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large funds is more volatile, outperforms others, and has less correlation with the equity
market in extremely pessimistic cases. However, it has a significantly negative
correlation in extremely optimistic conditions. In terms of most US medium funds,

they adopt safer trading to maintain rewards equivalent to the asset market.

Change of degree of competition in theindustry

Is the competitive environment of the hedge fund industry fiercer? Are the survival
conditions stricter than before due to increasing financial market uncertainty and
competition? The following results appear to reflect more competition and difficultly

for young funds to survive.

Firstly, competition in the hedge funds industry has risen slightly over time, in line
with the trend to increase the overall attrition rate. However, the trend for each strategy
shows an obvious cycle over time, and peaks are concentrated in two periods, namely
1997-1998 and 2000-2001. If we combine the dynamic pattern of the attrition rate,
dollar flows, entrants and performanee of each strategy at the same time, we find that
the degree of sub-industrial competition is affected, by- the transfer preference of
investors in the sub-industries. After inf[e,r_lse cempetition and market trail, favorable
sub-industries generally began to weed (;jrg&:fhe marginal funds which were suffering
from loss and income deficit. Since follo\x;ilf;g théir attrition rate and outflows achieved
peaks, and then reversed to the oﬁﬁinal ‘ﬁbrmal level, only the fittest funds could
survive during elimination. The dyilamic compétition effect for hedge funds across
each strategy affected the survivalbof funds and, in(ieed, the main strategies of hedge

funds also varied in the face of competition and market conditions.

Secondly, we find an upward trend of defunct ratios and a downward trend of survival
time for young funds. It is more difficult than before for young funds to survive and
they need to achieve a survival threshold by shortening the time for beating
competitors. This implies that the industrial environment competes more and more,

and that the possibility of early termination increases if young funds perform badly.

Thirdly, the profit-making space of hedge funds is being gradually compressed due to
the change in the competitive environment. The alpha trend peaked in the first quarter
of 2000, after which we observed the downward pattern of the alpha with the cycle
lasting until the second quarter of 2003. By weeding-out the competition, the excess

returns of the overall hedge funds rebounded in 2003, and then turned down slowly.

Fourthly, the pattern of the protective effect over time does not match our expectation.
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The overall hedge funds abandoned upside gains in the terminal bull market to reduce
the reversal loss, and seemed to raise a tendency towards risk control. The hedge funds
decrease the correlation whether the market condition is good or bad. Although the
results fall short of our expectations, a tendency to improve the protective effect is very
evident. It means that in order to survive, the funds become to value the downside
protection. If the funds can not provide better protection, they will be eliminated due to
the pressure of competition. In general, the overall hedge funds care about risk control
during a bull market and give up some potential gains in order to reduce loss during the
oncoming crash. This means that the one of objectives of hedge funds is to keep a stable

range of returns, volatility and correlation under each market scenario.

Fifthly, in extreme market conditions, the performance of most hedge funds was
indeed hurt, and this reflected tail risks as the financial markets faced great shocks
and/or extreme pessimism. Howeyer, many funds do.not aim to chase gains during an
extremely optimistic market, but rather. stopiprofit to achieve their target returns.
Especially representative funds withilarge AUMumiore obviously tend to reduce the
downward shock by adopting the principle of low links with the market and enforcing
stopping gains when the market appears to be-over-optimistic. Nevertheless, this has
raised a tendency towards risk manageiifm{,,as lessening sthe correlations within a

falling market. Il m
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Figure 1: Trend of the last 12-month return for individual defunct funds before exit

Monthly return for defunct funds befor closed date

O Liquidated H No report
ONo contact OClosed or Merged

Figure 2: Comparison of investor’s.share of hedge fund investment flow between 1997
and 2006. '
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Data source: Credit Suisse hedge fund overview on December 2007, which points to the
Hennessee Group LLC as being the original source.
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Table 1: Basic statistics for empirical sample

Panel A: Number of live funds and exited funds for each investment style

. percent . percent percent Liquidate No No Closed or
Sample size All o Live o Defunct o d report contact Merged
Convertible Arbitrage 140 5.6% 105 75% 35 25% 15 12 5 3
Dedicated Short Bias 21 0.8% 11 52% 10 48% 5 3 1 1
Emerging Markets 205 8.1% 99 48% 106 52% 65 24 13 4
Equity Market Neutral 185 73% 100  54% 85 46% 63 13 8 1
Event Driven 274 10.9% 177 65% 97 35% 46 35 13 3
Fixed Income Arbitrage 144 5.7% 90 63% 54 38% 25 20 5 4
Global Macro 151 6.0% 86 57% 65 43% 33 18 13 1
Long/Short Equity Hedge | 1008  40.0% 580  58% 428 42% 209 164 46 9
Managed Futures 282 11.2% 111 39% 171 61% 108 23 34 6
Multi-strategy 108 43% 73 68% 35 32% 25 7 2 1
Individual Funds 2518 100% 1432 1086 594 319 140 33
Fund of Funds 577 394 183 95 62 20 6

Note: TASS gives seven statuses for funds that are transferred-to graveyard database. Status 1 is fund
liquidated (i.e. Liquidated). Status 2 is fundmo longer reporting:.to TASS (i.c. No report). Status 3 is that
TASS has been unable to contact the manager for updated information (i.e. No contact). Status 4 is funds
closed to new investment. (i.e., Closed or Merged). Status 5 isyfund;has merged into another entity.
(i.e.Closed or Merged) Status 6 is funds dormant and status 7 is unknown. We regard status 6 and status 7
as status3. .‘ 1 :: =& | “

| =t |

Y
Panel B: Live funds and exited funds with the’mean| and median of average monthly returns,
volatility, Maximal monthly gain; Maximal monthly 1¢ss, and.assets under management (AUM).
Average monthly returns, volatility,-avetagedAUM are calculated for each fund during their

duration. ‘

. Number  Averagemonthly  Standard deviation of Maxium of monthly Mimium of monthly  Average monthly
Individual funds

of funds return % monthly return % return % return % AUM (US thousand)
mean median mean median mean median mean median mean median
Live 1432 1.09 0.94 3.68 2.76 12.38 8.09 -8.73 -5.69 88,952 38,627
Liquidated 594 0.35 042 5.29 3.88 14.44 9.18 -12.47 -8.94 29,634 10,377
No report 319 1.00 0.84 6.31 498 18.03 13.40 -15.30 -11.72 52,814 15,835
No contact 140 0.83 0.83 6.68 471 1832 12.24 -15.34 -11.53 16,838 7976
Closed or Merged 33 0.78 0.74 4.72 3.69 12.01 8.94 -13.43 -8.78 34,177 13,378
Fund of funds Number  Average monthly Standard deviation of ~Maxium of monthly Mimium of monthly = Average monthly
undo of funds return % monthly return % return % return % AUM (US thousand)
mean median mean median mean median mean median mean median
Live 394 0.68 0.61 1.72 1.33 5.50 374 -4.13 2.9 83,053 36,815
Liquidated 95 0.22 0.23 395 3,07 9.65 6.33 -10.57 -1.84 20,672 9,153
No report 62 0.58 0.58 334 2.51 9.33 6.54 -9.10 -6.86 46,773 19,107
No contact 20 0.39 041 3.66 3,63 10.22 9.13 -9.50 -8.00 7,130 4,393
Closed or Merged 6 0.77 0.85 6.46 6.86 19.89 19.92 -14.26 -14.56 18,802 3214
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Panel C: monthly return and AUM for defunct funds over the last 12 months before exit.

Individual fund Monthly return % (median) Monthly AUM (median) US thousand

Last12 month

before exit Liquidated No report No Closed or Closed or

Liquidated Noreport  No contact

contact ~ Merged Merged
-12 0.440 0.850 0.282 0.615 9,660 16,255 9,183 13,247
-11 0.264 0.756 0.015 0.988 9,847 15,712 8,548 13,215
-10 0.106 0.392 0.471 0.592 9,275 16,491 8,045 11,000
9 0.158 0.210 0.059 1.257 9,226 16,500 7,921 11,000
-8 0.168 0.293 0.379 1.088 9,155 15,927 7,839 11,300
-7 0.108 0.310 0.508 1.351 8,723 15,511 7,562 12,711
-6 -0.078 0.220 0.225 -0.408 8,974 15,381 7,295 12,779
-5 0.053 0.060 0.000 0.805 9,006 15,193 7,250 11,794
-4 0.198 0.460 -0.037 0.542 8,600 14,986 6,780 11,858
3 -0.281 -0.170 0.006 0.040 7,741 15,500 6,555 11,700
-2 -0.004 0.070 0.170 0.852 7,250 14,700 5,764 10,880
-1 -0.298 -0.010 -0.281 -0.344 6,644 14,290 5,834 9,568
0 -0.295 0.000 0.047 -0.230 5,870 13,900 5,272 9,600
Fund of Funds Monthly return % (median) Monthly AUM (median)
Last12 month
before exit Liquidated No report coI:t(a)lct Cl\l/([)::gdegr Liquidated =~ Noreport  No contact Cl\l/([)sregdegr
-12 -0.180 0.087 1.230 -5.941 7,986 20,200 4,954 4,000
-11 0.000 0.778 0.673 -3.883 6,931 21,000 3,899 3,825
-10 0.234 0.404 -0.775 3.550 5,885 21,000 3,971 4,035
9 0.150 0.134 -0.316 -3.966 7,082 21,000 3,954 4,075
-8 0.116 0.580 -2.117 -0.935 5,849 21,980 3,844 3,545
-7 0.390 0.540 0.795 -4.808 5,848 22,000 4,345 3,300
-6 0.597 0.000 0.311 -2.746 5,874 22,215 4,383 3,293
-5 0.000 -0.208 -0.367 -2.037 5,899 18,860 4,479 3,065
-4 0.532 0475 -0.555 -1.923 5,906 16,235 4,545 3,000
-3 -0.008 0.190 0.396 1.960 5,900 15,773 4,962 2,695
-2 0.205 0.116 -0.260 -2.575 5,600 15,734 5,084 2,568
-1 0.030 0.130 0.642 -4.255 5,449 15,386 5,272 2,440
0 0.240 0.109 -0.201 0.546 4918 14,373 3,654 2,407

Note: Mean level is easily affected by extreme value and so we observed the pattern of the
median
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Table2: Sector weights of the Credit Suisse/Tremont hedge funds index (1994-2004)

Hedge Fund Index -sector 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Convertible Arbitrage 1.2% 09% 1.9% 2.8% 3.5% 35%  3.7% 6.0% 7.1% 74% 6.4%
Dedicated Short Bias 04% 04% 04% 0.4%  0.5% 0.6% 05% 04% 07% 0.6% 0.5%
Emerging Markets 57% 5.0% 5.1% 71%  5.0% 24% 20% 1.7% 21% 22% 3.1%
Equity Market Neutral 0.5% 09% 0.9% 1.1% 2.2% 3.6% 49% 7.0% 73% 63% 4.6%
Event Driven 9.0% 10.4% 11.7% 13.1% 16.8% 16.8% 17.1% 22.3% 25.6% 18.9% 20.4%
Fixed Income Arbitrage 42% 62% 6.7% 83% 1.7% 6.4% 53% 50% 53% 77% 8.0%
Global Macro 56.7% 51.4% 48.7% 42.7% 39.1% 292% 15.6% 11.2% 12.0% 11.5% 12.5%
Long/Short Equity 19.0% 21.2% 22.0% 222% 23.1% 34.4% 483% 43.8% 354% 29.9% 26.8%
Managed Futures 32% 3.6% 2.6% 23% 2.1% 3.0% 22% 22% 2.6% 44% 5.6%
Multi-Strategy 0.1% 0.1% 0.1% 0.1% 0.1% 0.1% 03% 05% 19% 11.2% 12.0%

Data source: Credit Suisse /Tremont website. http://www.hedgeindex.com

Figure 3: Trend of sector weights of the Credit Suisse/Tremont hedge funds index
(1994-2004) | £l
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Data source: Credit Suisse /Tremont website. http://www.hedgeindex.com
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Table3: Sector weights of the composite portfolio by the TASS sample (1994-2004)

Hedge Fund Index -sector 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Convertible Arbitrage 42% 34% 4.5% 5.0% 7.3% 71% 69% 9.7% 11.0% 12.6% 12.0%
Dedicated Short Bias 0.6% 0.6% 0.5% 0.6% 0.8% 08% 0.7% 05% 03% 02% 0.1%
Emerging Markets 25.5% 22.2% 19.4%  20.4% 10.8% 62% 5.0% 38% 44% 51% 59%
Equity Market Neutral 31%  43%  3.5% 3.7%  4.6% 6.4% 6.7% 83% 79% 68% 47%
Event Driven 8.8% 9.9% 11.9% 11.1% 14.4% 148% 144% 155% 15.4% 14.7% 16.0%
Fixed Income Arbitrage 14.8% 15.0% 14.7% 153% 149% 10.1% 7.8% 82% 9.8% 10.5% 10.3%
Global Macro 78% 6.5% 5.2% 8.6% 9.7% 83% 4.0% 32% 38% 6.0% 84%
Long/Short Equity 21.2% 24.6% 27.3% 252% 273% 355% 452% 40.8% 352% 28.5% 26.2%
Managed Futures 77% 7.8%  5.9% 32%  32% 44% 32% 34% 45% 72% 7.8%
Multi-Strategy 6.2% 5.6% 6.9% 6.8%  7.0% 6.4% 62% 6.6% 7.8% 84% 85%

Data source: TASS database

Figure 4: Trend of Sector weights of the composite portfolio by the TASS sample
(1994-2004)
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Data source: TASS database
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Figure 5: Time series trend of the volatility based on the CS/Tremon composite index
and asset-weight portfolio (1994-2004)
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Table 4. 6-month buy and hold return of liquidated funds prior to liquidation time in
comparison with the CS/Tremont index between 1994 and 2004

Exit Year 6 month Buy & Hold return %

Individual | Number

liquidated of funds  Absolute return Excess return CS/'Tremont Difference

mean median mean  median index !

1994Q3-Q4 2 -15.38 -15.38 -18.77 -18.77 2.62 -18.00
1995Q1-Q2 2 -7.68 -7.68 -14.18 -14.18 4.81 -12.49
1995Q3-Q4 11 -12.81 -3.89 -9.40 -1.43 16.10 -19.99
1996Q1-Q2 9 -5.90 1.40 -11.26 -10.05 11.45 -10.05
1996Q3-Q4 13 -3.44 -1.60 -9.53 -5.50 9.67 -11.27
1997Q1-Q2 19 -11.70 -5.77 -23.65 -18.80 11.78 -17.55
1997Q3-Q4 10 -2.33 0.72 -10.53 -15.53 12.67 -11.94
1998Q1-Q2 30 -5.61 -4.21 -9.71 -8.37 9.72 -13.93
1998Q3-Q4 42 -11.44 -6.79 -11.93 -14.60 -9.19 2.40
1999Q1-Q2 13 -3.26 -1.85 -10.70 -9.79 6.87 -8.72
1999Q3-Q4 49 -1.25 -0.96 -9.37 -9.53 15.49 -16.45
2000Q1-Q2 36 -10.87 -4.95 -21.03 -18.88 1.75 -6.70
2000Q3-Q4 23 -11.54 -5.58 -12.72 -8.82 3.05 -8.63
2001Q1-Q2 21 -16.98 -8.71 -15.08 -15.79 2.13 -10.84
2001Q3-Q4 46 -5.68 -3.55 -6.40 -4.19 2.24 -5.80
2002Q1-Q2 37 -1.97 -2.81 -3.75 -5.30 1.34 -4.15
2002Q3-Q4 61 -8.48 -6.66 -11.16 -6.82 1.69 -8.34
2003Q1-Q2 42 1.01 -0.88 -4.26 -5.90 7.94 -8.82
2003Q3-Q4 57 1.72 0.46 -4.85 -4.66 6.95 -6.49
2004Q1-Q2 42 1.19 0.47 -4.64 -4.77 2.93 -2.46
2004Q3-Q4 29 -3.10 -2.33 -4.52 -4.89 6.52 -8.85

note: 1. Differencel is the gap between absolute return and CS/Tremont index

Figure 7. Trend of 6-month absolute returns prior to liquidation between 1995 and 2004
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Note: Absolute return is defined as buy and hold return and plot median return of each
semiannual sample.
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Figure 8. Trend of 6-month excess returns prior to liquidation between1994 and 2004
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Note: Excess return is defined as‘fund returns subtract.corresponding the CS/Tremont style
benchmarks, then plot the medianreturn of each semiannual sample.

Table 5. 12 month buy and hold return-of liquidated funds prior to liquidation time in
comparison with the CS/Tremont index bé?gwen 1994 and 2004

| | i

Exit Year 12 month Buy & Hold return %

Individual | Number

liquidated of funds  Absolute return Excess return CS/.Tremont Difference

mean  median mean  median index !

1994 2 -31.27  -31.27 - - -4.36 -26.91
1995 13 -17.21 -11.64  -10.13 -5.65 21.69 -33.32
1996 22 -3.36 -1.69  -10.24 -9.45 22.22 -23.91
1997 29 -7.79 -6.19  -19.13  -20.51 25.94 -32.12
1998 72 -7.55 446  -11.01  -14.47 -0.36 -4.10
1999 62 -6.73 -5.95 -9.65  -16.04 23.43 -29.38
2000 59 -10.85 -5.69  -17.79  -18.22 4.85 -10.54
2001 67 -12.30 -4.72 -9.12  -11.43 4.42 -9.13
2002 98 -6.55 -9.05 -8.36  -10.89 3.04 -12.10
2003 99 -0.39 -1.84 -4.60  -10.31 15.44 -17.28
2004 71 5.89 1.26 -4.59  -10.15 9.64 -8.38

note: 1. Differencel is the gap between absolute return and CS/Tremont index

49



Figure 9. Trend of 12-month absolute returns prior to liquidation between 1995 and
2004
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Note: Absolute return is défined as buywand hold-returniand-plot median return of each
annual sample.
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Figure 10. Trend of 12-month excess rjetuf'ﬁ%'rior to liquidation between 1994 and 2004
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Note: Excess return is defined as fund returns subtract the corresponding CS/Tremont style
benchmarks, then plot the median return of each annual sample.
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Table 6. Numbers and proportion of defunct funds for each exit reason between 1994 and

2004

Individual funds
EXIU o talexit Liquidated 4 No % No g Closedor o
Year report contact merged
1994 5 2 40.00 - 3 60.00 -
1995 16 13 81.25 - 3 18.75 -
1996 50 22 44.00 4 8.00 22 44.00 2 4.00
1997 49 29 59.18 9 18.37 11 22.45 -
1998 94 72 76.60 12 12.77 8 8.51 2 2.13
1999 109 62 56.88 24 22.02 15 13.76 8 7.34
2000 140 59 42.14 46 32.86 28 20.00 7 5.00
2001 165 67 40.61 75 45.45 20 12.12 3 1.82
2002 183 98 53.55 60 32.79 21 11.48 4 2.19
2003 164 99 60.37 54 32.93 6 3.66 5 3.05
2004 111 71 63.96 35 31.53 3 2.70 2 1.80
Total 1086 594 54.70 319 29.37 140 12.89 33 3.04

Fund of funds
Exit Total exit Liquidated % No % No % Closed or %
Year report contact merged
1994 0
1995 6 6 100 - - -
1996 9 7 77.78 - 2 22.22 -
1997 11 8 72.73 - 3 27.27 -
1998 15 14 93.33 - 1 6.67 -
1999 7 3 42.86 2 28.57 2 28.57 -
2000 23 10 43.48 7 30.43 5 21.74 1 4.35
2001 36 12 33.33 19 52.78 2 5.56 3 8.33
2002 22 6 27.27 12 54.55 2 9.09 2 9.09
2003 33 21 63.64 10 30.30 2 6.06 -
2004 21 8 38.10 12 57.14 1 4.76 -

20 10.93 6 3.28

Total 183 95 51.91 62 33.88
. P W

1
Table 7. Attrition rates and Liquidation rates between 1994 and 2004
Panel A: Attrition rate of individual funds

Y ear Initial Entry E xit Final A ttration
numbers numbers numbers numbers Rate %
1994 136 162 5 293 3.68
1995 293 212 16 489 5.46
1996 489 246 50 685 10.22
1997 685 263 49 899 7.15
1998 899 232 94 1037 10.46
1999 1037 280 109 1208 10.51
2000 1208 255 140 1323 11.59
2001 1323 268 165 1426 12.47
2002 1426 263 183 1506 12.83
2003 1506 201 164 1543 10.89
2004a 1543 0 111 1432 7.19
average 9.53

Note: The new funds in 2004 are zero due to requiring more than one-year track
records for sample funds. And TASS generally have waiting periods before moving
no reporting funds form live to graveyard database, so the attrition rate in 2004 has
downward bias. The average is calculated from 1994 to 2003 and 2004 data is
ignored.
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Panel B: Attrition rates for each category

Convertible Dedicated Emerging Equity Event Fix Fund of  Global Long/Shor Managed Mulit-
year Arbitrage Short Bias Markets Market Driven Income Funds  Macro ¢ Equity Futures strategy
Neutral Arbitrage Hedge
1994 - - - - - 16.67 - - 2.63 8.82 -
1995 - - - - - 5.26 8.33 5.88 2.53 16.18 6.67
1996 333 - 4.17 - 4.17 6.67 8.04 20.00 8.70 23.40 4.76
1997 5.41 14.29 6.45 - 4.17 9.09 7.53 10.00 5.68 13.21 6.25
1998 9.09 - 18.18 2.63 2.11 14.81 8.29 7.69 8.46 16.80 11.90
1999 5.66 10.00 12.93 19.05 12.07 11.48 3.17 13.64 7.33 14.29 4.55
2000 5.00 7.14 17.07 14.29 8.59 15.15 8.88  27.94 8.54 14.93 3.92
2001 5.63 20.00 19.17 6.02 9.66 9.68 12.72 11.67 14.73 12.90 1.69
2002 4.49 7.69 9.09 12.39 13.50 571 6.75 10.61 14.52 21.60 7.35
2003 3.70 7.69 6.32 20.63 8.47 6.74 8.82 5.00 12.42 10.53 15.79
2004 8.70 15.38 1.00 13.04 7.33 5.26 5.06 3.37 7.94 5.93 5.19
average 4.23 6.68 9.34 7.50 6.27 10.13 7.25 11.24 8.55 15.27 6.29
Note: The average is calculated from 1994 to 2003 and 2004 data is ignored
Panel C: Failure rate and Liquidation rate of individual funds
Failure rate Liquidation rate
Vo Il By Bt Fml P Ve Initial  Eniry Liquidated Final Liquidated
nunbers munbers munbers munbers Rate % numbers numbers numbers numbers —rate %
1994 136162 4 4 2% #1994 136 162 2 296 1.47
1995 2% 212 14 492 476 1995 296 212 13 495 4.39
199 492 246 47 691 955 = 1996 495 246 22 719 4.44
1997 691 263 49 905 7.09 1997 719 263 29 953 4.03
1998 905 232 88 1049 9.72 1998 953 232 72 1113 7.56
1999 1049 280 ) 1235 896 1999 1113 280 62 1331 5.57
2000 1235 255 129 1361 1045 2000 1331 255 59 1527 443
2001 1361 268 14 1475 11.32 2001 1527 268 67 1728 4.39
2002 1475 263 160 1578 10.85 2002 1728 263 98 1893 5.67
2003 1578 201 153 1626 9.70 2003 1893 201 99 1995 5.23
2004a 1626 0 111 1515 6.83 2004a 1995 0 71 1924 3.56
average 853  average 472
Note: The average is calculated from 1994 to 2003 and 2004 data is ignored
Panel D: Failure and Liquidation rate for each category
Failure rate
Convertible Dedicated Emerging Equity Event Fixed Fund of Global Long/shor Managed Mulit-
yeat Arbitrage Short Bias Markets Market Driven Inc.ome Funds  Macro t Equity Futures strategy
Neutral Arbitrage Hedge
1994 - - - - - 16.67 - - 2.63 8.82 -
1995 - - - - - 5.26 8.33 5.88 2.53 16.18 -
1996 3.33 - 4.17 - 4.17 6.67 8.04 17.14 7.97 23.40 4.76
1997 5.41 14.29 6.45 - 2.78 6.82 7.53 10.00 5.68 12.26 6.25
1998 9.09 - 18.18 2.63 2.11 14.81 8.29 7.69 8.46 16.80 11.90
1999 3.77 10.00 12.93 19.05 12.07 9.84 3.17 12.12 6.81 14.29 2.27
2000 3.28 7.14 17.07 13.10 6.25 13.64 8.49 27.94 7.08 13.43 3.92
2001 5.48 13.33 17.50 3.61 9.66 8.06 10.92 11.67 13.87 12.90 1.69
2002 2.20 7.69 9.09 11.50 12.88 4.29 6.33 10.61 13.55 21.60 7.35
2003 3.57 7.69 6.32 20.63 5.65 4.49 8.40 3.75 10.19 9.65 15.79
2004 6.72 15.38 1.00 13.04 6.81 421 3.55 3.37 6.83 5.93 5.19
average 3.61 6.01 9.17 7.05 5.56 9.05 6.95 10.68 7.88 14.93 5.39




Liquidation rate

Convertible Dedicated Emerging Equity Event Fixed Fund of  Global Long/shor Managed Mulit-
year Arbitrage Short Bias Markets Market Driven Income Funds  Macro t Equity Futures strategy
Neutral Arbitrage Hedge
1994 - - - - - - - - 2.63 2.94 -
1995 - - - - - 5.26 8.33 5.88 2.53 13.24 -
1996 - - 2.78 - - - 6.25 5.71 5.80 10.64 -
1997 5.26 14.29 3.23 - 1.39 2.27 5.41 5.00 4.80 5.66 6.25
1998 6.67 - 9.92 2.63 2.11 14.81 7.53 5.77 6.27 14.40 11.90
1999 1.82 - 7.76 17.46 6.03 4.92 1.32 6.06 3.40 10.32 227
2000 - - 9.76 8.33 2.34 7.58 3.72 19.12 2.08 5.97 1.96
2001 1.28 - 12.50 1.20 4.83 1.61 3.92 1.67 5.14 8.87 -
2002 1.01 7.69 7.07 7.96 6.13 1.43 1.61 4.55 7.26 13.60 5.88
2003 1.65 7.69 4.21 18.25 3.95 2.25 4.81 2.50 6.37 7.02 13.16
2004 3.85 15.38 1.00 9.57 4.71 3.16 1.63 2.25 4.60 5.93 2.60
average 1.77 2.97 5.72 5.58 2.68 4.01 4.29 5.63 4.63 9.27 4.14

Note: The average is calculated from 1994 to 2003 and 2004 data is ignored

Panel E: Dollar flows, new entrants and buy and hold returns for each strategy during
different periods (unit: Million dollars)

Dollar flows =

Type 1994-1997 proportion 1998-2000 proportion 2001-2003 proportion 2004  proportion
Convertible Arbitrage 2,339 6% 3,145 11% 13,902 18% 1,291 3%
Dedicated Short Bias 261 1% 442 2% -375 0% 58 0%
Emerging Markets 5,974 16% -2,547 -9% 4,093 5% 3,251 7%
Equity Market Neutral 1,475 4% 4,022 14% 3,234 4% -1,168 -2%
Event Driven 4,459 12% 5,019 18% 12,013 15% 10,120 21%
Fixed Income Arbitrage 6,092 16% -811 -3% 10,978 14% 5,782 12%
Global Macro 3,999 11% -1,999 -7% 10,398 13% 5,936 12%
Long/Short Equity 8,782 24% 18,732 65% 6,906 9% 10,686 22%
Managed Futures 1,038 3% 963 3% 10,415 13% 5,304 11%
Multi-Strategy 2,715 7% 1,663 6% 6,812 9% 6,749 14%
Total 37,133 100% 28,630  100% 78,376  100% 48,008 100%

New entrants

Type 1994-1997 % 1998-2000 % 2001-2003 %
Convertible Arbitrage 40 5% 37 5% 56 8%
Dedicated Short Bias 7 1% 8 1% 3 0%
Emerging Markets 113 13% 57 7% 18 2%
Equity Market Neutral 36 4% 70 9% 77 11%
Event Driven 88 10% 77 10% 97 13%
Fixed Income Arbitrage 56 6% 33 4% 49 7%
Global Macro 57 6% 40 5% 47 6%
Long/Short Equity 309 35% 361 47% 300 41%
Managed Futures 141 16% 58 8% 49 7%
Multi-Strategy 36 4% 26 3% 36 5%
Total 883 100% 767 100% 732 100%
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Buy and hold returns

Buy and hold return Proportion of dollar flow Change of Proportion

Year/style

1994-1997 1998-2000 2001-2003 1994-1997 1998-2000 2001-2003 )-(1) (3)-Q2)

Q)] )] 3)

Convertible Arbitrage 46.74 43.66 42.52 6% 11% 18% 4.7% 6.8%
Dedicated Short Bias 10.07 -15.24 -15.63 1% 2% 0% 0.8% -2.0%
Emerging Markets 66.82 -15.75 108.58 16% -9% 5% -25.0% 14.1%
Equity Market Neutral 58.62 37.39 22.72 4% 14% 4% 10.1% -9.9%
Event Driven 103.32 31.94 47.60 12% 18% 15% 5.5% -2.2%
Fixed Income Arbitrage 53.52 13.10 32.64 16% -3% 14% -19.2% 16.8%
Global Macro 74.68 4.10 33.69 11% -7% 13% -17.8% 20.2%
Long/Short Equity Hedge 84.71 68.87 21.79 24% 65% 9% 41.8% -56.6%
Managed Futures 28.03 30.58 42.76 3% 3% 13% 0.6% 9.9%
Multi-strategy 54.90 46.85 39.26 7% 6% 9% -1.5% 2.9%
Hedge funds 67.01 31.02 32.68
Fund of fund 22.10 30.78 24.52
S&P500 108.05 38.19 -11.09
MSCI 56.49 31.81 -7.69

Table 8. Defunct ratio and liquidated ratio durin,é fixed observational period

Example: n=4Y (observed sampleperiod 48 months)

No. of defunct No. of
Inception ., Total no. o- ot detune liquidated funds Defunct Liquidated
Sample period funds at the end of . .

Year of funds . at the end of ratio ratio

sample period .

sample period

1993 1994-1997 136 45 31 33.09% 22.79%
1994 1995-1998 162 52 23 32.10% 14.20%
1995 1996-1999 212 68 36 32.08% 16.98%
1996 1997-2000 246 86 55 34.96%  22.36%
1997 1998-2001 263 94 53 35.74%  20.15%
1998 1999-2002 232 96 38 41.38% 16.38%
1999 2000-2003 280 112 64 40.00%  22.86%
2000 2001-2004 255 95 53 37.25%  20.78%
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Iindividual fund

) Ratio of defunct fund % Ratio of Liquidated fund %
Inception Year
n=4Y n=3Y n=2Y n=1Y| n=4Y n=3Y n=2Y n=1Y
1993 33.09 2574 11.03 3.68 22.79  17.65 7.35 1.47
1994 32.10 22.84 14.81 3.70 14.20 9.88 4.94 3.09
1995 32.08 22.17 12.74 5.66 16.98 13.21 5.66 2.36
1996 3496 2520 15.04 447 2236 17.48 12.20 2.85
1997 3574 2624 17.87 7.98 20.15 16.73 12.55 6.08
1998 41.38 3147 1940 647 16.38  12.07 8.62 3.88
1999 40.00 30.00 2036 5.71 22.86 1643 11.07 2.86
2000 37.25 30.20 20.39 8.63 20.78 16.86 11.37 3.53
2001 26.87 21.27  9.33 19.03  14.55 5.60
2002 12.17  7.22 7.60 4.18
2003 4.98 3.48
Trend Parameter] 1.16  0.81 0.67 0.34 0.30 0.46 0.55 0.20
t-value 335 246 1.79 2.16 0.56 1.20 1.72 1.73
sk kk k
Fund of fund
Ratio of defunct fund % Ratio of Liquidated fund%

Inception Year

n=4Y n=3Y n=2Y n=1Y| n=4Y n=3Y n=2Y n=1Y

1993 29.63 1852 11.11  0.00 | 2593 18.52 11.11 0.00
1994 2222 2222 17.78  6.67 17.78 17.78 13.33 6.67
1995 32.61 2826 1522 435 2391 2391 13.04 4.35
1996 16.28 930  9.30 0.00 13.95 9.30 9.30 0.00
1997 3478 21.74 13.04 6.52 10.87 8.70 8.70 4.35
1998 3091 20.00 14.55 3.64 16.36 1091 9.09 1.82
1999 17.78 11.11  8.89 4.44 8.89 4.44 4.44 2.22
2000 34.04 3191 17.02 2.13 21.28 19.15  4.26 2.13
2001 17.72 11.39  1.27 3.80 3.80 0.00
2002 8.57 1.43 2.86 0.00
2003 0.00 0.00

Trend Parameter| 0.26  0.04 (0.35) (0.25) | (1.22) (1.54) (1.21) (0.34)
t-value 0.21  0.04 (0.95) (1.07)] (1.39) (1.94) (7.41) (1.70)

* sheskok

Note: *** is significant at 1% level, ** is significant at 5% level and * is significant at
10% level
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Table 9. The survival time of defunct and liquidated funds during fixed observational

period
lindividual fund
Survival time of defunct fund | Survival time of Liquidated fund
Inception Year (Median months) (Median months)
n=4Y n=3Y n=2Y n=1Y|n=4Y n=3Y n=2Y n=1Y
1993 36 33 24 17 34 33 27 19
1994 34 30 26 15 37 30 20 15
1995 36 27 22 15 37 33 21 15
1996 36 30 24 15 30 28 25 14
1997 32 27 22 16 29 27 22 15
1998 33 28 22 15 27 22 19 16
1999 32 27 24 16 33 27 25 14
2000 32 27 21 18 32 30 23 18
2001 22 20 15 25 19 15
2002 20 15 20 16
2003 16 16
Trend Parameter | -0.63  -0.91 -0.53 0.00 [ -0.79 -0.83 -0.36 -0.01
t-value -3.05 -4.02 -3.64 0.00 |[-1.60 -2.16 -1.20 -0.09
sksk sk sk sk
o
Fund of fund
Survival time of defunct fund | Survival time of Liquidated fund
Inception Year (Median months) (Median months)
n=4Y n=3Y n=2Y n=1Y|n=4Y n=3Y n=2Y n=1Y
1993 35 29 26 0 34 29 26 0
1994 27 27 26 18 26 26 24 18
1995 35 34 27 17 34 34 25 17
1996 31 24 24 0 28 24 24 0
1997 36 27 23 21 26 24 24 22
1998 37 33 31 16 36 32 28 14
1999 42 30 23 16 43 23 23 16
2000 32 32 32 16 36 34 19 16
2001 30 21 15 33 33 0
2002 27 17 29 0
2003 0 0
Trend Parameter | 0.74 0.34 0.05 0.17 | 1.19 0.46 0.36 -0.86
t-value 1.13 0.78 0.13 0.21 | 1.40 0.74 0.83 -1.00

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at

10% level
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Figure 11. Trend of cumulative returns for benchmark index vs. Hedge fund index
between January 1994 and November 2004.
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Figure 12. Trend of alpha for the CS/Fremont hedge funds index by

employing a rolling 60-monthiwindow (1}
1

= S&P500-Rf{CS/Trmonet) = Rm-Rf (CS/Trmonet)

19994Q [

Note: Rm-Rf , Rm is a value-weight return on ALL NYSE, AMEX, and NASDAQ
stocks from CRSP minus the one-month Treasury bill rate.
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Figure 13. Trend of alpha for the CS/Tremont hedge funds index and TASS sample by

employing a rolling 60-months window
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Table10.R square distribution of each pategory of hedgé funds by employing the
Fama-French three factors model for arolling 60-month window

| | === |
1 d
. TASS Sample portfolio--R square CS/Tremont index-R square
Style of strategies
mean median max min mean median max min

Convertible Arbitrage 0.148 0.14 0.28 0.05 0.123 0.12 0.25 0.01
Dedicated Short Bias 0.847 0.85 0.89 0.79 0.813 0.80 0.91 0.76
Emerging Markets 0.497 0.50 0.59 0.38 0.490 0.50 0.65 0.28
Equity Market Neutral 0.230 0.27 0.39 0.05 0.270 0.32 0.40 0.09
Event Driven 0.485 0.49 0.53 0.40 0.538 0.55 0.62 0.43
Fixed Income Arbitrage 0.065 0.06 0.14 0.03 0.047 0.05 0.11 0.01
Global Macro 0.076 0.06 0.16 0.04 0.165 0.17 0.23 0.10
Long/Short Equity Hedge 0.767 0.75 0.86 0.69 0.748 0.72 0.88 0.63
Managed Futures 0.120 0.12 0.28 0.02 0.083 0.05 0.22 0.01
Multi-strategy 0.363 0.36 0.43 0.23 0.504 0.51 0.56 0.38
Hedge fund 0.637 0.65 0.69 0.52 0.506 0.50 0.62 0.38
Fund of fund 0.512 0.53 0.59 0.38 0.640 0.65 0.72 0.52
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Tablel1.Significant proportion of each category of hedge funds by employing the

Fama-French three factors model for a rolling 60-month window

TASS Sample portfolio--Significant CS/Tremont index-Significant
Style of strategies Lo L L Lo L L
No significant significant significant No significant significant significant
significant  a=10% a=5% a=1% significant  0=10% o=5% a=1%

Convertible Arbitrage 6% 94% 94% 88% 13% 88% 81% 53%
Dedicated Short Bias 76% 24% 15% 2% 78% 22% 8% 0%
Emerging Markets 70% 30% 23% 21% 73% 27% 19% 4%
Equity Market Neutral 0% 100% 100% 100% 0% 100% 97% 90%
Event Driven 0% 100% 90% 68% 4% 26% 22% 22%
Fixed Income Arbitrage 64% 36% 19% 19% 81% 19% 19% 19%
Global Macro 100% 0% 0% 0% 81% 19% 19% 14%
Long/Short Equity Hedge 8% 92% 86% 58% 23% 77% 61% 23%
Managed Futures 100% 0% 0% 0% 100% 0% 0% 0%
Multi-strategy 13% 88% 81% 35% 78% 22% 22% 21%
Hedge fund 33% 67% 48% 21% 79% 21% 19% 2%
Fund of fund T1% 29% 23% 13% 81% 19% 10% 0%

Figure 12: Alpha trend of each strategy ofithe-TASS sample by employing a

rolling 60month window:by R? classified
Average R*<=0.3 ‘

== Convertible Arbitrage =Equity Market Neutral
Fixed Income Arbitrage

Average R*>0.3

= Dedicated Short Bias == Emerging Markets
=== ong/Short Equity Hedge

Event Driven — e==Multi-strategy === Fund of fund




Table 12. Test results of the interval between two losses varying over time

between during January 1994 and November 2004

TASS sample portfolio CS/Tremont index

Style of strategies

R squared parmeters t-value p_value R squared parms  t-value p_value
Convertible Arbitrage 0.083 0.26 1.38 0.18 0.050 0.20 1.17 0.25
Dedicated Short Bias 0.003 -0.04 -0.49 0.63 0.002 -0.03 -0.38 0.71
Emerging Markets 0.059 0.18 1.67 0.10 0.030 0.13 1.26 0.21
Equity Market Neutral 0.247 0.38 1.98 0.07 * 0.343 0.46 3.23 0.00  **=
Event Driven 0.123 0.33 1.63 0.12 0.169 0.35 2.16 0.04 **
Fixed Income Arbitrage 0.176 0.33 2.17 004 ** [ 0.118 0.28 1.80 0.09 *
Global Macro 0.018 0.10 0.92 0.36 0.058 0.18 1.49 0.15
Long/Short Equity Hedge 0.011 0.07 0.69 0.50 0.009 0.07 0.60 0.55
Managed Futures 0.028 0.10 1.28 0.21 0.000 0.00 0.02 0.99
Multi-strategy 0.008 0.10 0.44 0.66 0.060 0.20 1.34 0.19
Hedge fund 0.012 0.09 0.70 0.49 0.021 0.11 0.90 0.38
Fund of fund 0.117 0.24 2.25 0.03 ** [ 0.018 0.11 0.88 0.38
S&P500 0.018 -0.10 -0.94 0.35 0.018 -0.10 -0.94 0.35
MSCI 0.022 -0.10 -1.06 0.30 0.022 -0.10 -1.06 0.30

it

note: *** is significant at 1% level, g Signiﬁc_e’mt at 5% level and * is significant at
10% level T ol

o

Figurel3 Pattern of the CS/Tremonti hpqge fu'nd domposﬁe index and the asset-weight

portfolio of the TASS sample by e l%;a
S&P500 index between January 1994 and mverrg
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Figurel4 Pattern of the CS/Tremont Long/short Equity Hedge index and the
asset-weight portfolio of the TASS sample by employing a rolling 36 month correlation
with the S&P500 index between January 1994 and November2004
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Figurel6 Pattern of each strategy of the CS/Tremont hedge funds composite index and
the asset-weight portfolio of the TASS sample by employing a rolling 36 month
correlation with the S&P500 index between January 1994 and November2004
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Figure 17: Pattern of the correlation between the sub-sector index with the S&P500 at
the end of each year between January 1994 and November 2004. Up (down) means that
the correlation was calculated with the non-negative returns (negative) of the S&P 500

index and the corresponding returns for hedge funds during 36 consecutive months.
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Panel B: asset-weight portfolio of sub-sector TASS sample
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Table 13 Descriptive statistics of monthly hedge funds return and correlation with US equity under each scenario.

Panel A The CS/Tremont sub-sector index vs. S&P 500 index (market extreme conditions)

Scenario Group Sat_‘nple Con_verlible Dedica@d Emerging f/[q;llgt Ev.ent fnlzz?ne Global Iézsigl/ys}mrt Managed Multi- Fund of Hedge S&P500 MSCI
size Arbitrage Short Bias M arkets Driven . Macro Futures strategy fund fund
Neutral Arbitrage Hedge
Mean Return
1 27 0.74 5.50 -2.90 0.36 -0.43 0.37 -0.81 -1.83 1.79 -0.40 -0.81 -1.14 -5.64 -5.21
2 26 0.82 2.00 0.14 0.69 0.62 0.62 1.72 0.13 0.17 0.73 0.37 0.75 -1.17 -1.22
3 26 0.31 -1.35 1.24 0.74 1.15 0.55 1.07 1.19 0.44 1.03 0.72 0.99 1.27 1.48
4 25 1.16 -2.41 2.40 0.84 1.66 0.93 1.57 2.26 0.03 1.25 1.28 1.71 3.30 2.65
5 27 0.89 -4.58 2.88 1.47 1.69 0.34 2.26 3.28 0.64 1.66 1.59 2.22 6.39 5.26
Median return
1 27 1.21 4.13 -1.52 0.31 0.12 0.70 0.25 -1.42 1.65 0.11 -0.64 -0.59 -5.09 -4.95
26 0.73 1.29 1.00 0.69 0.46 0.67 1.24 -0.24 -0.58 0.45 0.30 0.30 -1.38 -1.38
3 26 0.90 -1.34 1.28 0.75 1.22 0.71 1.22 1.17 0.82 0.98 0.69 1.04 1.23 1.55
4 25 1.32 -1.60 2.69 0.80 1.70 1.09 1.32 2.03 -0.27 1.78 1.27 1.45 3.46 2.75
5 27 1.12 -5.75 2.97 1.32 2.23 0.97 2.34 3.47 1.21 1.89 1.56 1.96 591 5.45
Mimium of return
1 27 -4.64 -2.73 -23.03 -1.15 -11.77 -2.00 -6.97 -11.44 -7.27 -11.52 -6.30 -7.55 -14.58 -13.45
2 26 -3.15 -8.65 -9.78 -0.34 -1.20 -0.49 -2.85 -3.45 -6.46 -1.10 -1.69 -1.17 -2.68 -3.76
3 26 -2.52 -6.64 -8.36 -0.11 -0.78 -0.98 -7.07 -1.58 -6.10 -1.00 -1.81 -3.59 0.59 -0.56
4 25 -1.36 -7.71 -9.98 -1.00 -0.79 -1.08 -2.88 -0.74 -9.35 -2.01 -2.30 -1.97 2.08 -1.67
5 27 -4.68 -8.69 -7.40 -0.38 -2.96 -6.96 -11.55 -3.98 -8.62 -4.74 -1.46 -4.57 4.46 1.06
Maxium of return
1 27 3.57 22.71 5.20 1.84 2.27 1.52 3.63 1.54 9.95 1.98 1.31 1.28 -2.69 -0.41
26 3.37 10.89 6.04 2.13 2.30 1.75 10.60 11.14 7.76 4.38 5.13 6.49 0.51 1.51
3 26 1.50 4.94 9.29 1.97 2.57 1.55 5.14 8.32 6.89 2.98 4.31 4.96 1.91 2.93
4 25 2.68 4.30 16.42 2.92 3.68 2.02 10.46 6.13 9.46 3.88 3.37 6.97 4.35 6.43
5 27 3.46 2.93 15.34 3.26 3.58 1.73 10.16 13.01 6.87 4.66 5.76 8.53 9.67 8.91
Correlation with S&P500
1 27 0.45 -0.67 0.60 0.12 0.67 0.27 -0.20 0.43 -0.52 0.66 0.40 0.29 1.00 0.92
* % * ok ok * k% * ok ok * % * ok ok EEEY * % * %k
2 26 -0.02 -0.07 0.14 0.13 -0.08 0.05 0.28 0.09 0.27 -0.07 0.12 0.23 1.00 0.49
* %
3 26 -0.06 -0.15 0.22 -0.06 0.30 0.24 0.45 0.35 0.25 0.30 0.36 0.45 1.00 0.45
* % * * * % * %
4 25 0.20 -0.25 0.16 -0.21 0.24 0.13 0.07 0.16 -0.13 0.23 0.21 0.15 1.00 0.42
* %k
5 27 0.06 -0.27 0.05 0.22 -0.23 -0.37 -0.31 -0.34 -0.33 -0.18 -0.28 -0.37 1.00 0.52
£ * £ £ & k%

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Panel B: Asset-weight portfolio of TASS sample (extreme case)

Equity Fixed Long/Short

Scenario Group Sample Con'vertible Dedicat?d Emerging Market Ev'ent Income Global Equity Managed Multi- Fund of Hedge S&P500 MSCI
size Arbitrage Short Bias Markets Driven R Macro Futures strategy  fund fund
Neutral Arbitrage Hedge
Mean Return
1 27 0.70 5.41 -2.65 0.56 0.05 0.27 -0.45 -1.67 1.83 0.09 -0.66 -0.67 -5.64  -5.2054
2 26 0.89 1.86 0.25 0.51 0.72 0.74 1.12 0.30 0.25 0.72 0.49 0.51 -1.17  -1.2227
3 26 0.32 -1.28 1.68 0.62 1.17 0.67 1.06 1.36 0.36 1.04 0.73 0.97 1.27 1.4842
4 25 1.31 -2.15 2.29 0.87 2.01 1.09 0.78 2.22 0.19 1.36 0.86 1.58 3.30 2.6546
5 27 1.05 -4.33 3.21 1.21 1.45 0.50 1.05 3.18 0.88 1.30 1.30 1.82 6.39 5.2594
Median return
1 27 1.15 4.93 -1.53 0.54 0.69 0.80 -0.18 -1.51 1.14 0.10 -0.38 -0.40 -5.09 -4.95
2 26 0.80 1.91 0.75 0.45 0.51 0.83 0.61 -0.02 -0.23 0.59 0.36 0.65 -1.38 -1.38
3 26 0.71 -0.90 2.29 0.53 1.05 0.67 1.17 1.43 0.57 0.89 0.55 0.95 1.23 1.55
4 25 1.43 -1.93 2.59 0.69 1.84 1.37 0.53 1.65 0.00 1.57 1.35 1.82 3.46 2.75
5 27 1.40 -4.93 3.14 1.22 1.74 1.13 0.99 2.93 1.60 1.52 1.35 2.00 5.91 5.45
Mimium of return
1 27 -4.31 -0.45 -24.67 -0.74 -7.96 -2.85 -3.72 -7.77 -5.45 -7.28 -5.61 -6.48 -14.58 -13.45
2 26 -0.26 -12.56 -12.12 -0.30 -0.85 -0.39 -2.35 -2.56 -5.36 -0.43 -0.68 -1.84 -2.68 -3.76
3 26 -4.47 -7.59 -8.17 -0.50 -1.13 -1.32 -1.54 -1.68 -6.12 -0.39 -1.15 -1.73 0.59 -0.56
4 25 -0.56 -7.26 -7.35 -0.46 -0.21 -1.30 -3.77 -0.72 -3.64 -1.94 -4.23 -1.72 2.08 -1.67
5 27 -3.55 -8.47 -7.68 0.25 -1.57 -8.84 -4.87 -2.49 -6.45 -2.70 -2.24 -1.80 4.46 1.06
Maxium of return
1 27 2.78 21.73 2.64 1.74 1.96 1.89 2.35 2.09 11.64 2.14 1.29 1.30 -2.69 -0.41
2 26 3.52 10.16 4.87 1.60 2.70 2.21 10.02 11.40 7.59 3.71 4.86 591 0.51 1.51
3 26 1.95 4.00 8.87 1.64 4.56 1.88 3.66 8.43 4.59 3.51 4.39 4.49 1.91 2.93
4 25 3.00 2.60 10.38 2.43 5.29 2.60 8.20 5.66 6.35 4.04 2.77 3.61 4.35 6.43
5 27 2.47 3.81 14.21 2.60 2.75 2.18 5.96 12.14 6.76 3.68 5.73 6.56 9.67 8.91
Correlation with S&P500
1 27 0.34 -0.71 0.58 0.45 0.69 0.37 0.00 0.46 -0.63 0.72 0.27 0.54 1.00 0.91502
* * 5k * ok ok * 5k * ok kK * ok * 3k * 3k
2 26 -0.14 -0.06 0.13 0.04 -0.10 0.04 -0.45 -0.01 0.33 -0.18 0.02 -0.02 1.00 0.49121
8 3k * 38 ok
3 26 0.02 -0.42 0.27 -0.09 0.29 0.15 0.20 0.38 0.31 0.29 0.32 0.35 1.00 0.44612
* % * * * %
4 25 0.28 -0.28 0.23 -0.12 0.12 0.06 -0.04 0.22 0.02 0.22 0.30 0.29 1.00 0.42421
%k
5 27 -0.03 -0.28 0.14 0.01 -0.24 -0.28 -0.44 -0.32 -0.37 0.04 -0.25 -0.29 1.00 0.51825
ok * * ko

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Figure 18: Payoff of asset-weight portfolio of the sectoral TASS sample vs. the S&P 500 index in five Scenarios
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Appendix:

Table Al: Estimated Alpha of hedge funds by employing the Fama-French three factors
model at the end of each year during 1994 to 2004

Panel A: CS/Tremont hedge funds composite index

N= 1Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Hedge fund alpha -0.54 1.94 0.08 0.03 0.01 0.19 -0.20 -0.05 0.15 0.90 0.29
t value -0.94 1.87 0.09 0.04 0.01 0.44 -0.54 -0.30 0.75 3.27 1.36
significant * *x
Resquare 0.36 0.41 0.57 0.75 0.42 0.86 0.93 0.69 0.55 0.42 0.72
Fund of fund alpha -0.71 0.61 0.18 -0.35 -0.47 0.53 -0.14 -0.23 0.09 0.72
t value -1.83 0.82 0.44 -0.71 -0.59 2.01 -0.42 -1.47 0.61 2.53
significant * *x

Resquare 0.22 0.31 0.59 0.73 0.72 0.88 0.90 0.82 0.67 0.41

N=3Year 1996 1997 1998 1999 2000 2001 2002 2003 2004
Hedge fund alpha 0.02 0.09 -0.11 0.29 0.21 0.37 0.06 0.32 0.43
t value 0.06 0.19 -0.23 0.69 0.62 1.44 0.28 2.56 3.62
significant ok ok
Resquare 0.35 0.43 0.47 0.47 0.62 0.67 0.69 0.47 0.53
Fund of fund alpha -0.15 -0.03 -0.22 0.12 0.06 0.29 -0.01 0.18
t value -0.63 -0.10 -0.92 0.48 0.30 1.65 -0.06 1.49
significant
Resquare 0.37 0.49 0.66 0.66 0.76 0.74 0.70 0.48
N= 5Year 1998 1999 2000 2001 2002 2003 2004
Hedge fund alpha -0.05 0.35 0.37 0.31 0.22 0.41 0.24
t value -0.16 1.08 1.26 1.16 0.93 2.35 1.77
significant ok *
Resquare 0.40 0.40 0.51 0.49 0.50 0.61 0.65
Fund of fund alpha -0.24 0.13 0.14 0.08 0.09 0.31
t value -1.34 0.70 0.86 0.48 0.61 2.41
significant ok

Resquare 0.55 0.58 0.69 0.66 0.63 0.64

1] L]
F &

note: *** is significant at 1% level, **'is signijkcantv at 5% level and * is significant at 10% level

. |

|

Panel B: the asset-weight portfolio-ef TASS sample

N=1Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Hedge fund alpha -0.03 0.25 0.80 0.08 -0.41 0.90 0.32 0.03 0.11 0.87 0.13
t value -0.08 0.40 2.52 0.14 -0.44 3.27 1.03 0.31 0.69 3.41 0.46
significant ** ** HHx
Resquare 0.50 0.36 0.62 0.68 0.66 0.89 0.92 0.91 0.73 0.52 0.61
Fund of fund alpha -0.71 0.36 0.03 -0.44 -0.44 0.83 0.13 -0.09 0.00 0.62 0.05
t value -1.61 0.37 0.06 -0.95 -0.51 3.35 0.45 -0.68 0.02 2.43 0.18
significant ** **

Resquare 0.55 0.24 0.51 0.69 0.58 0.87 0.90 0.67 0.50 0.29 0.61

N=3Year 1996 1997 1998 1999 2000 2001 2002 2003 2004

Hedge fund alpha 0.18 0.33 0.12 0.34 0.25 0.63 0.18 0.32 0.33
t value 0.87 1.36 0.45 1.25 1.02 3.49 1.27 2.76 2.73
significant kol FAk *x
Resquare 0.47 0.52 0.62 0.64 0.71 0.75 0.76 0.60 0.58

Fund of fund alpha -0.49 -0.25 -0.30 0.19 0.27 0.55 0.05 0.18 0.22
t value -1.83 -0.83 -1.25 0.72 1.21 3.08 0.35 1.74 1.86

significant ~ * HxH * *

Resquare 0.33 0.32 0.56 0.54 0.64 0.64 0.65 0.36 0.39

N=5Year 1998 1999 2000 2001 2002 2003 2004

Hedge fund alpha 0.05 0.36 0.41 0.31 0.25 0.55 0.27
t value 0.28 1.93 2.37 1.69 1.48 4.25 2.46
signiﬁcant * k% * ok sk sk
Resquare 0.58 0.59 0.68 0.63 0.62 0.68 0.70

Fund of fund alpha -0.45 0.05 0.22 0.21 0.22 0.44 0.14
t value -2.24 0.22 1.27 1.23 1.37 3.52 1.31

significant wx HAk

Resquare 0.43 0.43 0.58 0.52 0.50 0.54 0.58
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Panel C: The CS/Tremont hedge funds sub-sector indexes, sample window=12 month

Year 1994 1995  19%  1997 1998 1999 2000 2001 2002 2003 2004
Convertible alpha 098 067 092 043 051 09% 216 075 028 L18 000
Atbitrage t value 3.0 141 824 139 043 437 497 291 060 219 002
Resquare 007 008 016 042 034 023 043 004 022 005 007
Dedicated Short ~ |alpha 053 19 002 138 L7 012 -14 -1%4 015 -19 020
Bias t value 1.77 L2 004 18 192 014 -131 2% 023 208 035
significant * ok *
Resquare 04 080 091 08 097 077 089 090 08 049 088
. alpha 161 L7220 172 -169 540 095 060 043 098 133 029
ging Makets t value 0% 062 15 08 211 06 073 08 19 298 0#4
significant * * *
Resquare  0.51 023 06 049 069 059 08 08 066 065 051
Equity Market alpha 049 066 067 033 042 090 0% 040 04 038 021
Neutral t value 234 LIS 449 065 140 58 45 200 29 213 095
Resquare 022 014 053 059 075 053 052 023 030 012 031
. alpha 005 049 07 03 -12 LI2 03 02 004 128 069
Evert t value 016 151 400 125 079 518 265 L9 011 468  3.05
Resquare 061 0.61 047 080 071 077 092 074 064 016 068
Fixed Incone alpha 025 023 08 001 060 059 001 037 006 074 038
Arbitrage t value 08 061 1016 003 046 258 011 213 024 274 1.35
Resquare 025 028 016 032 024 014 032 034 062 023 0ll
M alpha 069 365 043 043 078 -1L11 066 0¥ 0H 145 038
okl t value 08 193 032 036 027 -12 06 251 368 268 1.20
Resquare  0.19 031 05 070 021 064 045 032 014 010 022
Long/Short Equity |alpha 08 039 010 010 014 071 028 053 018 051 027
Hedge t value 317 097 038 014 015 14 05 -l46 064 19 1.02
significant ~ ** *
Resquare 084 088 090 08 08 0% 0% 052 060 08 08
M IR alpha 048 08 02 248 093 092 -18 084 043 .63 -087
t value 127 029 026 238 049 -L12 -139 09 04 089 072
significant *
Resquare 054 008 048 064 028 031 033 069 054 000 043
y alpha 014 050 L16 021 -127 091 071 006 012 L10 057
Milti-srategy t value 037 076 405 071 089 421 223 020 038 44 202
Resquare 038 025 025 08 066 08 075 051 063 012 067
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The CS/Tremont hedge funds sub-sector indexes, sample window=36 month

Year 1996 1997 1998 1999 2000 2001 2002 2003 2004
Convertible alpha 0.10 0.72 0.19 0.28 0.50 1.04 0.83 0.56 0.33
Arbitrage t value 0.49 5.11 0.71 1.05 1.66 6.29 3.47 2.56 1.53
Signiﬁcant koksk ks sekosk sk
Resquare 0.13 0.11 0.32 0.24 0.13 0.01 0.04 0.05 0.09
Dedicated Short alpha 0.56 0.54 0.52 0.79 0.22 -0.56 -0.72 -0.87 -0.24
Bias t value 2.01 1.31 1.54 1.88 0.47 -1.18 -1.54 -2.26 -0.61
significant * * Hx
Resquare 0.87 0.83 0.92 0.87 0.85 0.78 0.81 0.80 0.75
Emerging Markets alpha -0.05 -0.89 -1.53 -1.05 -1.07 0.73 0.38 0.71 0.81
t value -0.05 -0.89 -1.81 -1.17 -1.42 1.36 0.96 2.43 3.38
significant * *E HAE
Resquare 0.14 0.17 0.51 0.50 0.57 0.62 0.66 0.64 0.60
Equity Market alpha 0.18 0.38 0.48 0.53 0.66 0.65 0.64 0.50 0.48
Neutral t value 1.06 1.87 3.26 3.47 6.93 6.69 6.20 5.46 5.06
Signiﬁcant * seksk seskeok seksk skeskeok sfeksk sk sHeksk
Resquare 0.10 0.33 0.50 0.43 0.48 0.22 0.17 0.07 0.05
Event Driven alpha 0.37 0.64 -0.06 0.11 0.06 0.60 0.12 0.38 0.51
t value 2.31 4.30 -0.20 0.35 0.21 4.57 0.80 2.22 3.16
Sigl‘liﬁcal‘lt * kkk kkock k% sk
Resquare 0.51 0.56 0.63 0.61 0.55 0.58 0.59 0.53 0.56
Fixed Income alpha 0.21 0.42 0.01 -0.03 -0.14 0.34 0.17 0.37 0.38
Arbitrage t value 1.45 2.95 0.04 -0.10 -0.50 3.68 1.19 2.38 2.70
Signiﬁcant kksk ks sk ek
Resquare 0.20 0.08 0.12 0.06 0.05 0.14 0.06 0.02 0.25
Global Macro alpha 0.09 0.10 -0.16 0.16 -0.04 0.30 0.74 1.10 0.93
t value 0.14 0.12 -0.19 0.21 -0.06 0.68 2.20 5.95 5.11
significant * kokk Hokx
Resquare 0.25 0.37 0.28 0.17 0.19 0.25 0.19 0.03 0.01
Long/Short Equity [alpha -0.21 0.03 0.31 0.73 1.02 0.69 -0.27 0.00 0.27
Hedge t value -1.23 0.12 1.22 2.59 3.42 1.59 -0.80 -0.01 1.73
significant Hk HAK *
Resquare 0.83 0.83 0.86 0.87 0.88 0.68 0.69 0.56 0.66
Managed Futures alpha 0.19 -1.14 0.14 0.13 0.21 -0.53 0.01 0.80 0.92
t value 0.30 -1.41 0.24 0.21 0.38 -0.97 0.02 1.20 1.28
significant
Resquare 0.02 0.14 0.20 0.03 0.06 0.15 0.31 0.24 0.06
Multi-strategy alpha 0.37 0.52 -0.18 0.01 0.08 0.61 0.18 0.29 0.50
t value 1.73 2.38 -0.55 0.04 0.25 3.70 1.10 1.77 3.23
Sigl‘liﬁcant B3 L sk * sHeksk
Resquare 0.20 0.29 0.60 0.60 0.54 0.58 0.57 0.49 0.54

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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The CS/Tremont hedge funds sub-sector indexes, sample window=60 month

Year 1998 1999 2000 2001 2002 2003 2004
Convertible alpha 0.03 0.45 0.55 0.52 0.47 0.83 0.66
Arbitrage t value 0.13 2.59 2.90 2.75 2.35 5.33 3.81
signiﬁcant sk keskk sksksk ksk ek kekok
Resquare 0.25 0.21 0.14 0.12 0.10 0.02 0.02
Dedicated Short alpha 0.60 0.69 0.48 0.06 -0.25 -0.58 -0.63
Bias t value 2.53 2.23 1.37 0.17 -0.71 -1.72 -1.80
significant ~ ** ok * *
Resquare 0.91 0.85 0.83 0.80 0.81 0.77 0.78
Emerging Markets alpha -1.09 -1.02 -0.50 -0.58 -0.25 0.88 0.45
t value -1.50 -1.50 -0.88 -1.04 -0.48 2.50 1.71
significant *E *
Resquare 0.33 0.38 0.51 0.51 0.49 0.59 0.65
Equity Market alpha 0.24 0.49 0.61 0.59 0.62 0.60 0.55
Neutral t value 1.83 4.25 6.24 5.80 7.80 8.20 6.98
signiﬁcant * skeskosk keskk sksksk skskosk sk kkok
Resquare 0.30 0.32 0.40 0.34 0.23 0.10 0.10
Event Driven alpha 0.02 0.28 0.27 0.24 0.19 0.52 0.42
t value 0.09 1.41 1.38 1.16 0.91 4.44 3.54
significant ok oAk
Resquare 0.62 0.58 0.55 0.49 0.49 0.54 0.55
Fixed Income alpha -0.01 0.22 0.10 0.00 0.00 0.36 0.32
Arbitrage t value -0.03 1.13 0.55 0.00 0.01 3.55 2.94
significant Hoxk oAk
Resquare 0.11 0.06 0.05 0.05 0.06 0.01 0.01
alpha 0.05 0.33 0.31 0.44 0.34 0.64 0.76
Global Macro t value 009 056 056 091 084 217 343
significant *x HorE
Resquare 0.21 0.18 0.18 0.12 0.12 0.16 0.16
Long/Short Equity |alpha 0.03 0.57 0.74 0.66 0.66 0.51 -0.01
Hedge t value 0.18 2.92 3.52 2.25 2.19 1.80 -0.02
signiﬁcant sk kekok ksk sk *
Resquare 0.84 0.84 0.86 0.72 0.67 0.63 0.68
Managed Futures alpha 0.20 -0.06 0.08 0.11 0.30 0.21 0.39
t value 0.41 -0.13 0.19 0.25 0.70 0.44 0.71
significant
Resquare 0.08 0.02 0.03 0.05 0.21 0.13 0.09
Multi-strategy alpha -0.10 0.15 0.28 0.16 0.14 0.53 0.41
t value -0.42 0.65 1.28 0.71 0.62 4.32 3.32
significant ok Ak
Resquare 0.49 0.51 0.53 0.49 0.46 0.55 0.54

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Panel D: Asset-weight portfolio of TASS sample, sample window=12 month

Year 1994 1995 199% 1997 1998 1999 2000 2001 2002 2003 2004
Convertible alpha .00 109 08 062 035 08 157 08 065 L3 006
Arbitrage t value 194 39 663 323 032 287 494 225 259 249 015
Resquare 013 002 031 033 031 024 050 006 030 005 018
Dedicated Short ~ [alpha 048 019 056 158 168 00l -6 -L.02 077 04l 006
Bias t value 124 018 093 203 18 00l -133 25 18 120 0.3
significant * * ok
Resquare 088 056 085 089 097 08 08 09 092 09 089
Erreraing ket |2PP2 086 076 121  -107 59 158 047 06 126 189 069
ene t value 079 04 131 051 218 124 05 123 231 316 091
Resquare 059 024 020 039 070 068 077 08 068 056 042
Equity Market  |alpha 004 010 0% 072 045 047 062 014 028 024 005
Neutral t value 020 028 687 246 19 285 390 095 204 207 04l
Resquare 025 039 047 054 074 034 066 008 013 023 074
Event Driven alpha 048 098 137 051 039 105 06l 0I5 013 124 050
t value 119 130 407 19 044 601 29 089 044 508 264
Resquare 066 038 033 058 072 06 071 073 05 030 075
FixedIncome  |alpha 043 039 137 029 093 077 043 040 019 093 038
Atbitrage t value 407 079 1564 094 060 306 219 163 078 328 139
Resquare 024 022 036 033 028 009 02 035 06 040 0.3
alpha 012 009 09 153 046 -110 016 041 -014 15 026
Global Macro 1, e 010 006 178 173 028 240 018 070 -047 266 050
significant o o
Resquare 021 028 018 004 028 047 008 050 059 021 030
Long/Short Equity |alpha 040 073 044 039 045 145 013 027 031 041 014
Hedge t value 4105 340 149 052 054 371 022 -L17  -151 166 042
Resquare 059 094 091 081 08 0% 092 08 080 084 074
alpha 098 031 071 -156 L18 057 08 032 04 100  -085
Managed Futur
S i value 187 020 070 -148 068  -069 067 035 043 056 087
significant ~ *
Resquare 054 002 043 060 041 030 025 067 055 006 039
Mt alpha 018 072 039 017 018 179 15 028 034 LI3 045
Bt value 05 109 128 05 017 65 417 135 170 426 19
Resquare 044 003 020 060 052 050 076 05 060 011 050

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Asset-weight portfolio of TASS sample, sample window=36 month

Year 1996 1997 1998 1999 2000 2001 2002 2003 2004
Convertible alpha 0.08 0.87 0.36 0.45 0.57 0.93 0.83 0.73 0.46
Arbitrage t value 0.35 9.48 1.58 1.95 233 5.98 491 431 2.57
Signiﬁcant skoksk * ok kokk skksk skekk kk
Resquare 0.15 0.13 0.30 0.26 0.20 0.07 0.07 0.01 0.06
Dedicated Short alpha 0.58 0.57 0.88 0.76 -0.12 -0.69 -0.43 -0.15 0.15
Bias t value 1.99 1.51 2.61 2.03 -0.26 -1.68 -1.07 -0.59 0.68
significant ~ * *x *
Resquare 0.78 0.81 0.91 0.89 0.86 0.84 0.85 0.91 0.91
Emerging Markets alpha -0.06 -0.32 -1.60 -0.99 -1.15 1.15 0.80 1.17 1.08
t value -0.10 -0.41 -1.88 -1.08 -1.43 2.16 1.89 3.70 3.58
signiﬁcant %k ek % skeksk skeskok
Resquare 0.23 0.21 0.54 0.54 0.56 0.61 0.61 0.65 0.55
Equity Market alpha 0.40 0.60 0.63 0.52 0.42 0.37 0.36 0.28 0.28
Neutral t value 2.90 4.17 6.20 5.11 5.18 423 433 4.09 3.74
Signiﬁcant sk skekosk ks keksk skeseok keksk skeseok seksk skekok
Resquare 0.06 0.25 0.46 0.42 0.40 0.06 0.15 0.00 0.05
Event Driven alpha 0.77 1.02 0.35 0.31 0.27 0.57 0.22 0.43 0.51
t value 3.25 4.48 1.44 1.41 1.21 5.43 1.67 3.03 3.81
Signiﬁcant skeksk skoksk skokk skskk ok sk
Resquare 0.43 0.26 0.58 0.58 0.50 0.50 0.53 0.51 0.57
Fixed Income alpha 0.29 0.75 0.22 0.07 -0.03 0.56 0.31 0.39 0.35
Arbitrage t value 1.45 4.43 0.57 0.19 -0.09 5.15 2.19 2.48 2.54
Signiﬁcant ek skeokk kK &k kk
Resquare 0.19 0.03 0.12 0.05 0.05 0.16 0.18 0.14 0.32
Global Macro alpha 0.35 1.14 0.67 0.20 -0.29 -0.21 -0.01 0.33 0.30
t value 0.67 2.42 1.53 0.46 -0.73 -0.62 -0.04 1.16 1.22
significant *
Resquare 0.06 0.07 0.09 0.10 0.06 0.07 0.08 0.25 0.30
Long/Short Equity [alpha 0.18 0.34 0.50 0.98 0.93 0.93 -0.12 0.00 0.10
Hedge t value 1.02 1.47 1.91 3.23 3.08 2.53 -0.45 0.00 0.66
Signiﬁcant % skeksk ek sk
Resquare 0.78 0.84 0.82 0.82 0.84 0.75 0.77 0.74 0.73
Managed Futures alpha -0.25 -0.78 0.20 0.52 0.49 -0.05 0.34 0.84 0.69
t value -0.54 -1.41 0.33 0.88 0.95 -0.09 0.59 1.30 1.05
significant
Resquare 0.15 0.35 0.19 0.04 0.13 0.19 0.35 0.24 0.08
Multi-strategy alpha 0.43 0.29 -0.17 0.41 0.57 1.05 0.56 0.46 0.50
t value 2.11 1.43 -0.69 1.42 1.94 6.00 3.37 3.76 4.14
signiﬁcant Kk * skekk skoksk skekk skoksk

Resquare 0.05 0.27 0.50 0.43 0.38 0.50 0.44 0.40 0.40

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Asset-weight portfolio of TASS sample, sample window=60 month

Year 1998 1999 2000 2001 2002 2003 2004
Convertible alpha 0.12 0.58 0.60 0.61 0.61 0.84 0.67
Arbitrage t value 0.66 3.93 3.96 3.77 3.75 6.97 4.67
signiﬁcant koo sk skksk skokk skskok sk
Resquare 0.21 0.23 0.19 0.13 0.13 0.06 0.04
Dedicated Short alpha 0.75 0.67 0.42 0.00 -0.24 -0.35 -0.30
Bias t value 3.13 2.47 1.28 0.00 -0.76 -1.28 -1.12
significant ~ *** *E
Resquare 0.89 0.87 0.83 0.83 0.85 0.85 0.87
. alpha -1.12 -0.88 -0.64 -0.45 -0.01 1.24 0.85
Emerging Markes | ' _- lue 187 -141  -L11 -077 002 342 285
significant ~ * ok oAk
Resquare 0.45 0.46 0.50 0.50 0.47 0.56 0.59
Equity Market alpha 0.44 0.53 0.55 0.44 0.38 0.36 0.32
Neutral t value 4.58 6.21 7.56 5.88 5.86 5.92 5.01
signiﬁcant skksk skskok skskok skksk skokk skskok skskok
Resquare 0.26 0.28 0.37 0.27 0.16 0.05 0.09
Event Driven alpha 0.48 0.64 0.51 0.35 0.28 0.54 0.44
t value 2.55 3.68 3.24 2.37 1.90 5.55 4.32
signiﬁcant sk skskok sk sk * skskok skskok
Resquare 0.53 0.49 0.46 0.47 0.46 0.48 0.52
Fixed Income alpha 0.08 0.42 0.30 0.12 0.06 0.47 0.37
Arbitrage t value 0.32 1.76 1.33 0.58 0.30 4.54 3.40
significant * Hoxk oAk
Resquare 0.11 0.06 0.04 0.05 0.06 0.10 0.09
alpha 0.42 0.34 0.24 0.08 -0.21 0.08 0.21
Global Macro t value 107 100 082 027 076 036 086
significant
Resquare 0.05 0.04 0.06 0.05 0.07 0.14 0.13
Long/Short Equity |alpha 0.31 0.80 0.84 0.72 0.57 0.62 0.01
Hedge t value 1.73 4.06 3.97 2.79 2.29 2.49 0.07
signiﬁcant * skskok skskok skksk kk kok
Resquare 0.79 0.82 0.84 0.75 0.72 0.70 0.76
Managed Futures alpha 0.06 0.31 0.33 0.51 0.50 0.44 0.45
t value 0.15 0.72 0.76 1.18 1.29 1.00 0.91
significant
Resquare 0.16 0.05 0.03 0.08 0.28 0.15 0.13
Multi-strategy alpha 0.09 0.38 0.43 0.46 0.52 0.86 0.59
t value 0.46 1.95 2.21 2.39 2.77 6.83 5.04
signiﬁcant k ksk sk skokk skskok skskok
Resquare 0.33 0.36 0.37 0.36 0.35 0.41 0.41

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Table A2: Alpha difference between the CS/Tremont and the value-weight portfolio of
TASS sample

. Hedge  Convertible Dedicated Emerging Equity Event Fixed Global Long/short Managed Multi-
Time fund Arbitrage  Short Bias  Markets Market Driven lnc_ome Macro Equity Futures strategy
Neutral Arbitrage Hedge
Dec-02 0.032 0.141 0.015 0.237  -0.239 0.095 0.061 -0.549 -0.086 0.205 0.378
Jan-03 0.043 0.129 0.088 0.289  -0.235 0.094 0.067  -0.550 -0.079 0.198 0.360
Feb-03 0.042 0.126 0.152 0.309 -0.231 0.086 0.071 -0.493 -0.076 0.187 0.346
Mar-03 0.089 0.111 0.119 0.301  -0.229 0.087 0.078  -0.418  -0.063 0.176 0.372
Apr-03 0.090 0.110 0.105 0.322  -0.230 0.092 0.072  -0.425 -0.078 0.185 0.373
May-03 0.127 0.110 0.117 0.352 -0.230 0.090 0.058 -0.407 -0.068 0.192 0.360
Jun-03 0.182 0.115 0.209 0.386  -0.243 0.076 0.066  -0.365 0.023 0.208 0.324
Jul-03 0.218 0.107 0.162 0.374  -0.249 0.087 0.055  -0.309 0.085 0.221 0.327
Aug-03 0.208 0.107 0.170 0.411 -0.246 0.030 0.048 -0.397 0.021 0.191 0.269
Sep-03 0.196 0.115 0.184 0.420 -0.252  -0.003 0.066 -0.414 0.044 0.227 0.237
Oct-03 0.146 0.051 0.196 0.415 -0.228  -0.001 0.107  -0.533 0.070 0.266 0.305
Nov-03 0.128 0.042 0.202 0.413 -0.224 -0.003 0.101 -0.566 0.081 0.238 0.307
Dec-03 0.145 0.016 0.229 0.361  -0.245 0.018 0.114  -0.551 0.107 0.234 0.331
Jan-04 0.116 0.018 0.248 0.334  -0.239 0.024 0.110  -0.626 0.108 0.199 0.330
Feb-04 0.091 0.014 0.233 0.377 -0.227 0.013 0.098 -0.680 0.088 0.095 0.296
Mar-04 0.065 0.008 0.303 0.435  -0.207 0.019 0.101  -0.721 0.073 0.125 0.308
Apr-04 0.047 -0.004 0.227 0.435  -0.190 0.006 0.099  -0.717 0.063 0.152 0.273
May-04 0.027 -0.004 0.191 0.404 -0.190 0.010 0.087 -0.721 0.025 0.140 0.268
Jun-04 0.021 0.002 0.203 0.314 -0.189 0.031 0.091 -0.684 0.004 0.144 0.264

Table A3: Significant results for Varla;ﬁiev test‘ between

value-weight portfolio of TASS samﬁ)l# n e&gh scenarlo.

the CS/Tremont and the

. T-Tests Equality of Variances
Strategyt ype Scenario Group INDEX
Mean t Value Std Dev F Value p-value
Equity Market Neut: 4 TASS sample 0.874 0.735
Equity Market Neut: 4 CS/Tremont 0.840 1.045
Equity Market Neut: 4 Difference 0.031 0.120 0.903 2.020 0.092
Global Macro 1 TASS sample -0.446 1.804
Global Macro 1 CS/Tremont -0.813 2.870
Global Macro 1 Difference 0.368 0.560 2.397 2.530 0.021
Global Macro 3 TASS sample 1.057 1.487
Global Macro 3 CS/Tremont 1.071 2.426
Global Macro 3 Difference -0.015  -0.030 2.012 2.660 0.017
Global Macro 5 TASS sample 1.053 2.511
Global Macro 5 CS/Tremont 2.257 4.742
Global Macro 5 Difference -1.204  -1.170 3.794 3.560 0.002
Hedge fund 4 TASS sample 1.584 1.258
Hedge fund 4 CS/Tremont 1.709 1.792
Hedge fund 4 Difference -0.125  -0.290 1.548 2.030 0.090
Hedge fund 5 TASS sample 1.817 1.902
Hedge fund 5 CS/Tremont 2.219 2.801
Hedge fund 5 Difference -0.401  -0.620 2.394 2.170 0.053
Managed Futures 4 TASS sample 0.191 2.563
Managed Futures 4 CS/Tremont 0.027 3.785
Managed Futures 4 Difference 0.164 0.180 3.233 2.180 0.062
Multi-strategy 1 TASS sample 0.093 1.729
Multi-strategy 1 CS/Tremont -0.395 2.485
Multi-strategy 1 Difference 0.489 0.840 2.141 2.060 0.070
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Table A3: Test for Variance between CS/Tremont and the value-weight portfolio of
TASS sample during 1994 to 2004

Strategyt ype INDEX T-Tests Equality of Variances
Mean tValue StdDev F Value p-value

Convertible Arbitrage TASS sample 0.851 1.248

CS/Tremont 0.783 1.352

Difference 0.068 0.420 1.301 1.170 0.365
Dedicated Short Bias TASS sample -0.069 4.831

CS/Tremont -0.143 5.102

Difference 0.074 0.120 4.968 1.120 0.534
Emerging Markets TASS sample 0.937 4.675

CS/Tremont 0.728 4.936

Difference 0.209 0.350 4.807 1.120 0.536
Equity Market Neutral TASS sample 0.756 0.672

CS/Tremont 0.821 0.874

Difference -0.065  -0.680 0.780 1.690 0.003 ***
Event Driven TASS sample 1.067 1.454

CS/Tremont 0.929 1.689

Difference 0.138 0.710 1.576 1.350 0.090 *
Fixed Income Arbitrage ~ TASS sample 0.648 1.352

CS/Tremont 0.556 1.111

Difference 0.092 0.600 1.237 1.480 0.026 **
Global Macro TASS sample 0.706 2.275

CS/Tremont 1.151 3.359

Difference -0.445  -1.260 2.869 2.180  <.0001 ***
Long/Short Equity Hedge TASS sample 1.064 2.879

CS/Tremont 0.991 3.069

Difference 0.074 0.200 2.975 1.140 0.467
Managed Futures TASS sample 0.717 3.210

CS/Tremont 0.624 3.536

Difference 0.093 0.220 3.376 1.210 0.271
Hedge funds TASS sample 0.832 1.746

CS/Tremont 0.894 2.360

Difference -0.062  -0.240 2.076 1.830 0.001 **=*
Multi-strategy TASS sample 0.894 1.378

CS/Tremont 0.849 1.786

Difference 0.045 0.230 1.595 1.680 0.003 ***
fund of fund TASS sample 0.539 1.592

CS/Tremont 0.623 1.671

Difference -0.084  -0.420 1.632 1.100 0.580

note: *** is significant at 1% level, ** is significant at 5% level and * is significant at 10% level
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Survival analysis in the hedge fund and its application to fund selection

1. Introduction

Whether because of industrial competition, investors’ requirements or the uncertainty of
the financial markets, the survival conditions of hedge funds are more severe than ever
before. Moreover, hedge funds are required to have more transparency and disclosure
by supervision after the recent financial disaster. Consequently, successful managers
have to adjust their trading behavior to adapt to the changes of the external environment
and lifecycle. In addition, good managers have a distinct consideration and behavior in
terms of a new lifecycle position and matching investors’ demand for a different style of
strategy. According to the concept of a natural selection and the survival of the fittest,
only successful hedge funds cam survive under intense competition. Therefore,
observing the dynamic behavior and characteristics of the. fittest hedge funds is a good
way to perceive the key factors forsurvival. After all;.the market is always correct and
only the winners can tell us:why they-haye suryived and explain the difference between
them and failed funds. Therefore, it will' betappropriate to detect the key to survival by
means of analyzing suceessful funds. Mor'é_;\-l’ér, this issmeaningful for investors, in that
understanding the key factors for s@ival Hélps investors to-screen failed funds, which

prevents them from holding o to ther and incurring huge losses.

If we want to observe the behavior of successful funds, we need to consider which of
the required conditions of successful funds should be possessed first. Long track records
and the basic threshold of size should be held by intuition. Firstly, enough of a track
record can ensure that it has experienced the knockout of the industry and unexpected
market shocks, such as the financial crisis, or the technology bubble. In addition, funds
with a long track record are not only representative, but can also reflect a more complete
dynamic behavior during a different lifecycle period. Secondly, achieving the survival
of the threshold of the size can assure funds to keep stable revenues to cover fixed costs
of operating, and provide the stake for developing know-how and human resources. The
scale of AUM also represents investors’ response to the degree of confidence in
managers, and investors generally invest their money in potential funds after careful
evaluation. Thus, if funds with a long record and a growing scale, have survived until

now, they must have some worthwhile key or characteristic for survival. Moreover, the
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different trading styles should be separated for observation, because investors have

different focuses on requirements according to their risk attributes.

We aim to find the key to the survival of the fittest by way of observing the difference
between groups of successful funds and other live or defunct funds. In consideration of
the right censoring' for survival data, we use the survival analysis to test whether these
factors are good predictor variables related to hedge funds’ survival. Besides, we hope
to use simple indicators of survival to select the funds which provide a better
performance and a low attrition over the next two years. This can be the first checkpoint
for selecting potential targets before due diligence, and can avoid choosing funds which

have encountered large losses to be liquidated or closed.

In terms of the relevant sentiments of the surviving factors from hedge funds’ literature,
Lo (2001, 2005) points out threefactors whichiaffect-the survival of hedge funds, the
first of which is the well-developed system of risk management, which can increase a
fund’s alpha and lessen its risks simultangously-"He also demonstrates that, by means of
carrying out a loss limitation,, the ‘ekpegtpt?('i'ﬂreturns can be raised and the volatility
lowered. The second is the completteiinvé;tment process, which is determined by the
risk preferences of both investors and manageré,‘ adjusting the trading strategy, and
dynamic risk exposure. The last element is the key: to.survival, namely innovation.
Because the risk/reward relationship. varies over time, managers need to create more
innovation to achieve stable expected returns under changing market conditions. Barton
Biggs (2006) emphasizes the fact that performance dominates funds’ survival in
practice, and absolute performance is far more important than relative performance,
especially for new funds. Besides, the timing for executing stop loss and the present

position of incentives for managers” also affect the good operation of the funds.

Empirical studies generally propose three methods to cause the reasons for the
attrition (i.e. survival) of hedge funds, the first of which is the comparison of the

attrition rate of each group divided by specific characteristics. Amin and Kat (2003)

" If the lifetimes are known only to exceed given observational time, it is referred to as right censoring.
The observations that are censored in this way are called to singly type I censored.

* For example, the senior managers who have fame and enough wealth may lack the active motivation to
do innovations or chase high performance. They just maintain the performance as same as industry and
tend to obey the principle “The less you do the fewer mistakes you make”. In contrast with junior
managers, they have heavy pressure of survival and creating reputation.
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point out that lack of size, performance and an aggressive attitude of manager can result

in a high attrition rate of hedge funds.

The second method is adopting a survival analysis, such as the Cox’s Proportional
Hazards model, the Kaplan-Meier method and the Accelerated Failure Time model, to
illustrate the factors which affect the hazard rate and survival function of hedge funds.
Brown, Goetzmann and Park (2001) firstly used the Cox model to analyze fund failure
and demonstrated that the survival of hedge funds mainly depends upon relative and
absolute performance, and excess volatility and seasoning, which indicates that the
older funds are more likely to survive. However, they found that the relative
performance was more important than the absolute performance because only having a
good ranking among the same-style competitors. could guarantee that funds would still
survive the next contest. In addition, managers would take into account the cost of their
reputation and their careers to make the'right choice-of risk under the contractual frame
of asymmetric reward. The majorreason is that the punishment cost of high volatility
resulting in fund termination jis more-expensive than the incentive revenues of high
volatility in the short-term. Boyson3 (26“523-~'also finds that more-senior risk-taking
managers have a significantly highef ﬁarobéﬁ;_ility of failure than less-senior ones. Bares,
Gibson and Gyger (2001) use the ' Kaplan-Meier méthod-and find that investment styles,
size, beta and style inconsistency can signiﬁcantly‘affect the probability of survival. In
addition to previous factors, Gregoriou (2002) illustrates that the lockup period, the
incentive fee, leverage, and minimum purchase also affect the mortality of funds, and
Park (2007) proposes that downside risk measures in consideration of higher moments

are better predictor variables of the survival function than standard deviation.?

The last method is running a probit or logistic regression to explain the reasons affecting
the probability of liquidation. Liang (2000) uses monthly data and finds that poor
performance, low assets, low incentive fees, high leverage, young age, and low manager
personal investment raises the risk of the death of hedge funds. Getmansky, Lo and Mei
(2004) report that historical performance, volatility and investment style, influence the

survival rate of hedge funds, and some authors use quarter data to analyze the factors of

’ The funds with high downside risk have a significantly high hazard rate under controlling the others
variables such as style, performance, size, age, lockup, high-water mark and leverage. In contrast with the
standard deviation, it loses the explanatory power for hazard function when the other explanatory
variables are contained.
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liquidation. Malkiel and Saha (2004) demonstrate that high volatility and poor
performance are strong predictors of death. Chan, Getmansky, Lo and Hass (2005) point
out that poor recent performance, small size, young age and the outflow of funds
increase the risk of fund liquidation under a controlling style and a calendar effect. In
addition, Getmansky (2005) takes account of industrial competition and lifecycles to
illustrate categorical competition due to the fact that increasing favoritism by investors
raises the probability of fund liquidation. Baquero, Horst and Verbeek (2005) achieve
consistent results with prior research, in which age4, AUM (assets under management),
cumulative return, and flows could have a significantly negative impact upon the

probability of liquidation.

Next we briefly review the literature about the survival time of hedge funds. Brown,
Goetzmann and Park (2001) find thatshalf life of hedge funds survive 30 months and
half of CTAs survive for 24 months. Bares, Gibson and Gyger (2001) claim that 70% of
the hedge funds on the FRM database can survive for-80 months and half of them
survive for 10 years, which is much higher than the findings of other studies. Howell
(2001) observes that the probability‘df hé“ggé-~ﬁ1nds failing in the first year was 0.074,
only to increase to 0.203 in-the secc"‘)qid yegﬁr} Amin and Kat'(2003) discover that more
than 40% of the TASS hedge funds do not survive for fiveryears, and Gregoriou (2002)
reports that the median survival times of the indiv"idual hedge fund and the fund of
funds on the Zurich database is 5.5 and 7.5 years respectively. Rough (2005) indicates
that the expected lifetime of large funds and small funds on the HFR database is 7.47
years and 5.37 years, respectively. Table 1 illustrates a summary of the empirical results
of the attrition rate of hedge funds. The estimations of the attrition rates range from 2%

to 15%, and this difference comes from using different databases and time periods.

Firstly, this study investigates the key to survival of the fittest by proper grouping, and
discusses several dimensions of the survival, according to prior literature and the
specialties of leading funds, which have at least a five year track record, and the top five
US dollar assets under management (i.e. AUM) in each investment style at the end of
2004. We regard the leading funds as being successful funds, which could manage

enormous assets and are still alive today. They should have more competitive strengths

* They find that there exist negative nonlinear relation between age and liquidated probability. The
younger funds are likely easier to disappear than older those.
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than others because of having passed many severe tests by giving in to the market and
investors. The foregoing viewpoints from literature may be summed up by several
dimensions about the keys to funds’ survival, which include performance, risk
management, fund size, age, style, characteristics and manager behavior. We will

discuss these dimensions in section 3.

Secondly, we use the survival analysis to estimate the survival function, and to test
whether or not these factors are good predictor variables related to hedge funds’
survival. Lastly, we use simple indicators of survival to select funds and compare the
performance and attrition rate with the Sharpe ratio. The paper will proceed as follows.
Section 2 describes the data set and analyzes the behavior of leading funds in each style.
Section 3 discusses the factors of survivalsSeetion 4 introduces the methodology of the
survival analysis and the empirical results. Section 5 introduces a simple application of

fund selection and the conclusioniin Section 6.

2. Data description and behavior of Ieaqmg funds

2-1. Behavior of leading funds | | e

According to the academic approachL }and ﬁie Volatlhty of the sub-style index®, we can
roughly divide strategies  into: twq different stzyles which include directional and
non-directional strategies. The dlrectlonal style includes Emerging markets, Global
Macro, Long/Short Equity Hedge ~ , “Managed futures and Multi-strategies.
Non-directional styles include Convertible arbitrage, Equity market neutral,

Event-driven and Fixed income arbitrage. We observe the specialties of leading funds®

> Directional strategies generally employ the market timing approach, which bet on the direction of
market and used one side trading (only long or short position) to capture gains of trend. Non directional
strategies do not depend to direction of market and aim to exploit structural anomalies of markets and
achieve low volatility. They usually construct simultaneously both long and short positions to decrease
risk exposures of market. However, some styles such as event-driven and multi-strategy are hybrid of
market timing and non-directional approach. They show the low to zero correlation with most market
index but more volatile than non-directional approach. Fung and Hsieh (1999) points that global,
global/marco, short/sellers, and long only belong to market timing style and market neutral equity belong
to non-directional. As hybrid style, Ararwal and Naik (2000b, 2004) regard event-driven as
non-directional category due to less volatile than market timing.

% If we could not directly judge the style group, then we use the volatility of fund of funds index from
1994 to 2004 as a threshold to assist judgment due to the FOFs representing the portfolio with
diversification. If categorical fund on average is less volatile than FOF index, it tends to closely the goal
of non-directional category.

7 Although the Long/short equity seem to classify into non-directional group by literal meaning, it
generally just take net long-only or few hedging short position in practice. So we still regard them as
market timing category.

*We regard the leading funds as successful funds, which could manage so enormous assets and be still
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in each style, which have at least a five year track records and the top five US dollar

AUMs at the end of 2004.

1. The majority of successful funds have the advantage of raising capital at the
initial stage, and outperform than their style indices or come close to the industry
average

Table 2 reports the description of size, performance, risk and managers’ skill of leading
funds. Panel A shows that the quantiles of initial fund sizes for most leading funds are
between 70% and 99%, and only a few funds are below 50%. This means that, related to
the same-style competitors, the majority of successful funds have the advantage of
raising capital at the initial stage. This initial strength of AUMs may come from the
value of their reputation and provide enough revenue to cover basic operational costs.
On the performance side, the annual returns of directional funds range between 8% and
44.02%, and relative returns from=5:45% to 33'46%..Most of them, with the exception
of Global Macro, outperforny than their style indices o are near to the industry average.
So do the non-directional cases, whose-petformances are far smaller than the directional
ones due to being relatively low risk. Thé-,‘;;ﬁ)'roximately three quarters of leading funds
have a positive and signifteant Jenéeljl’s Jp‘ha{ which means that most managers for
successful funds can earn positive él}gha gains, and havebetter managerial skills than
other same-style competitors, except for high-risk types,.such as Global Macro, whose
emerging market and managed futures are not obvious.

2. Funds with an initial small size have to use different instruments to expand their
scales and survive to match the concerns of investors

Especially leading funds, with the smallest initial size of each category, perform best,
and of course, if the initial small funds want to survive and succeed, they would
certainly be outstanding among their competitors. In contrast to the measures of risk
given in panel B, the positive relationship of the rewards/risk ratio hold, and all
measures of risk for the initial smallest directional funds generally have higher values.
For example, the fund with the fifth ranking of the Global Macro (i.e. the initial AUM
quantile is 15%) is riskier than other leading funds. The standard deviation of the

monthly return is 9.08%, which is at least twice that of the others, and the other

alive today; they should have more competitive strengths than others because of passing many severe
tests by giving in the market and investors.

? We employed the market model to estimate the alpha, beta and used the TASS style index as a proxy for
the industrial market portfolio. Generally
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measures are all consistent. (i.e. beta, maximum  monthly loss, maximum
drawdown ' and average drawdown are 0.41,-28.82%,-16.83%, and -8.67%,
respectively.). These figures respond to the approach that small young funds for survival
adopt high risky tactics to achieve an outstanding performance, and cumulate a
reputation and scales quickly during the initial period. However, this phenomenon does
not hold in non-directional cases. For example, the fund with the fifth ranking Event
driven (i.e. the initial AUM quantile is 42%) is steadier than other leading funds in all
measures of risk. The maximum monthly loss is 1.92%, which is half of the others. (i.e.
beta, standard deviation, maximum drawdown and average drawdown are 0.41,
1.245%, -2.74%, and -1.51%, respectively.), and this reflects the different investment
philosophy and focus of directional and non-directional funds. The latter stresses steady
profits and keeps risk exposure to a minimum. The performance is too volatile to attract
new flows and attention due to the risk of violating their safety requirements. Thus,
small young funds of the 'non-directional typerhave.to control their losses and keep
stable rewards instead of chasing amazing returns 1f'they want to expand their scales

and survive in the long term.

—

3. Opposing extremes of trading m {nner@:jn the directional style having a survival
space and a clear strategic position of risk is;a necessary. condition of successful
funds =5 N ‘

The proportion of leading funds with-significant-and pesitive beta to all funds is 84%
(i.e. 38/45=84%). Three-quarters of the leading funds whose beta coefficients are
smaller than 1, are less volatile and risk relative to the overall same business. However,
beta values in excess of one are concentrated on managed futures and fixed income
arbitrage. If funds have good risk management and a good stop loss mechanism, the
maximum loss reflects the quality of risk control and awareness of unexpected shocks.
Hence, we observe that the statistic of monthly maximum loss is a proxy for a degree of
risk control. Most of the first ranking funds have smaller measures of risk and prefer to
offer steady profits. This represents the fact that investors would rather sacrifice some

returns than take more risks.

' Drawdown is defined as the uninterrupted decline in net asset value from the highest historical point
and as a percentage loss.
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Relatively, leading funds incepted after 1998, which are more careful about risk control
after learning lessons from financial disasters, and may have a better time point to build
a new position after market crashes, have small maximum losses except Managed
futures and Equity market neutrals. However, it is an interesting phenomenon that the
aggressive and conservative leading funds exist in the same directional style, and the
opposing extremes of trading manner have survival space to attract investors with
different accepted degrees of risk. Of course, funds survive on the premise that they are
able to provide good profits. For example, the first and the fifth ranking funds in
long/short equity have different attitudes about the management of risk. The former
provides quiet returns as well as a style index and maintains a low degree of losses, but
the latter outperforms by 6.7% than the style index per annum and the maximum loss or
drawdown is close to five times the former: The first ranking fund of emerging markets
even has the attribute of high risk, which has‘always lest —63.79% in a single month,
and other risk measures are 2 ot 3 times than other-leading funds, but it still manages
1.2 billion of assets now due, tosproviding enough fascinating profits Hence, the clear

strategic position of risk and return is a-necessary, condition of successful funds

o
—

4. There is no evidence to support“"tl*t\e faat;that leading funds have a better defense
for a down market than the same Style competitors, but they have the capability of
recovering maximum losses-or drawdown 1

We employed the market timing model proposed by Henriksson and Merton (1981)"",
which can be regarded as being a combination of the CAPM model and the protective
put option of a market portfolio (i.e. strike price is risk free rate), to compare the
capability of market protection as a downtrend than the average of the same industry.
We will introduce the market timing model in the next section, and will now review the

results of leading funds.

The oy (ie.alpha2) reflects the risk-adjusted return after controlling market risk and

market timing factors, and [3; is the market-timing measure and positive value which

! Henriksson and Merton (1981) model can be regarded as the combination of CAPM model and
protective put option on the market portfolio (i.e. strike price is risk free rate)

Gy~ =0y + ﬂl,i (Gt =T+ /Bz,i Max(0,r; , — 1, )+ &,
Where r; is the monthly return of i fund at time t; 1, is the monthly return of style index at time t; r¢, is
90 days T-Bill rate. Compared with down market beta (i.e. Down market beta= 5 ;- 5 ,) and up market
beta (i.e. 5 1), the former is larger than latter, it means that it can’t offer protective function as downside.
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represents the fact that the fund has a market-timing ability and is less sensitive in the
down market than in the up market. In other words, it implies that funds with positive 3,
have better market protection in a downtrend than the same style competitors. Panel C

gives a description of managerial skills.

The proportion of leading funds with a significant and positive alpha2 to all is 44.4%
(i.e. 20/45). This indicates that above half of the leading funds do not have better
risk-adjusted excess returns than the same business after considering the effect of
market timing. However, the leading funds with multi-strategies indeed have better
managerial skills and selective ability than other similar businesses. On the market
timing side, only 26.7% of leading funds have the significant ability of market timing
and protective function than the averageysame, style competitors. However, 17.8% of
leading funds have the opposite results (i.e. significantly negative B3, ), and there is no
evidence to support the notion-that leading funds hdve a better defense for the down
market than the average same-style competitors.” Relatively, leading funds which are
Event driven have a more obyious proeteetive effect for\downtrend and market timing
ability among all styles. As far as ‘béingféipable of recovering losses, most leading
funds recover their losses and the re("ioiveryfz‘i_me depends upon the degree of loss. A few
funds could not recover from_maxilpum losses since,theyoccurred near the end of the
sample period. Funds without the abﬂity to recer”r maximum losses do not survive

because investors stop loss and choose another better investment.

5. Different initial sizes lead to different investment philosophies as young age.
Successful funds with an initial small size will dynamically adjust their risk/reward
relationship during the lifecycle phase

We are interested to know about the behavior of leading funds at each phase of their
lifecycle and their performance during financial shocks. Hence, we compared the time
series pattern of two funds with the largest and smallest sizes at the beginning, which
were incepted before 1998'. Figures 1 and 3 show the trend of 12-months’ buy and
hold returns and the volatility of each style from its inception to the end of the third year.

12 Relatively, funds which are incepted after 1998, have small losses because they are more careful about
risk control by learning lesson from financial disasters. Besides, new funds hurt lightly due to small
position in 1998 and even take the opportunity of pessimistic market to set up their position. Thus, they
can make profits as rebound after deeply drop. We hope to observe whole picture about leading funds
then choose the observed funds incepted before 1998 that they have to go through the shock of LTCM and
technology bubbles.
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Overall the absolute performances of small funds in the first year were 15% (annual
return) at least, and were better than the larger ones, except for CB arbitrage and the
Equity market neutral case. However, the small fund of the CB case provided 44%
return in the second year. In other words, funds without initial capital strength may take
advantage of their small position and flexibility to implement a better trading strategy
for attracting a high level of rewards. The performance of small funds is very important
during the first two years of inception because they have to expand their size to cover

operating costs as soon as possible.

Furthermore, we analyze the behavior of leading funds with initial small AUM" over
the first three years of the establishment and calendar time series from 1997 to 2004.
Figures 2 and 4 show the trend of 12-menths buy and hold returns and the volatility of
each style from January 1997 to November 2004: We can group leading funds into three

types according to the pattern of teturns'and volatility.

1.The first type is an extreme adventurerisuch-as Emerging market, Global macro and
Managed futures |

Il ®
In the case of Emerging markets and Global*Mactos, it was incredible that the annual

returns of successful funds exceedetd 100%.and thescale also rapidly increased more
than 15 times in the first year'!. They-achieved at léést a basic threshold of survival at
the end of the first year. After the first year their performances were unable to be
maintained as well as before and changed radically. From figures 1 and 2, we can
clearly observe that their gains or losses were always several times the style index and
contrastive fund (i.e. initial large size) in any lifecycle phase. In addition, figures 3 and
4 show that the volatility was kept at a high level and was more volatile than the equity
and industrial market, whether they were young in age or not. Basically, they belong to
extreme adventures of risk and do not provide a protective function in a slump.
However, they possess an excellent ability of recovering losses. They do not only
recover the maximum losses but also make more profit as the market rebounds.

Generally, they have better trading skills than the same-style competitors, which could

3 Because most of the sample funds have small capitals at initial period, we observe the behaviors of
leading funds with small size on their behalf.

' For example: the 12 month buy and hold return of the Emerging market and Global macro leading

funds were 298% and 158%, separately. And the AUMs of the first year grew up from 5 million to 77
million for Emerging market case and from 655 thousand dollars to 2 1million for Global macro case.
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be verified from their significantly positive Jensen’s alpha. In contrast to these, funds
with initial large AUMs provided a near payoff to the industrial market and had a flatter
pattern of volatility than the style index after the year 2000.

In relation to managed futures, their initial sizes may be minor, because they invest
futures or option contracts, which need only small margins to achieve the purpose of
holding large positions and creating high profits. Thus, the patterns of the performance
or volatility of both leading funds were similar and predominated their style index in

any lifecycle phase.

2. The second type is an adventurer during the young age and then funds revise their

risk attitude as they reach more large seales, such as L/S equity and CB arbitrage

These funds create high profits;.high Volatility and expand. their AUM to the survival
threshold within the first three years . Indeed, antobvious discrepancy can be seen
between the initial large fund and the small oné during the‘young age. The leading fund
with the initial large AUM kept the flat or'i.“.shape trend of payoff and volatility, such as
the L/S equity case and the CB arbltrage']:ase which may_underperform or keep the
same as the style index after the ﬁrst year They stressed safe and stable returns,
although it is very important ‘that reputable funds keep good records and continue to
manage them forever. Therefore, smallfunds start-to change their trading behavior when
their scales have grown to the degree of their lasting operation. In other words, their
behavior becomes more and more like that of initial large funds, which care about
protection in a downturn and have a less volatile performance. It is verified by figures 2
and 4, this that initial small funds of L/S equity and CB arbitrage cases have performed
good protection as in a bear equity market and their volatility patterns are similar to

their initial large ones after the year 2000.

3. The last type is a seeker of stable rewards, such as multi-strategy, Event driven,
Equity market neutral and fixed income arbitrage.

Most non-directional funds belong to this type and match their attributes of risk. For the

"> For example: the 12-months buy and hold return of Long/short equity was 66% and AUM grew up
from 1.3 million to 22 million in the first year. The cumulative return and AUM were 120% and
S1million at the end of the third year. For CB arbitrage case, the cumulative return and AUM were 74%
and 34 million at the end of the third year.
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multi-strategy case, figure 1 demonstrates that both funds with initial different sizes
have almost a flat and consistent pattern of returns and volatility, providing at least 15%
annual return in the first three year. However, both of them pay less attention to relative
performance, which is inferior to same-style competitors. It is meaningful that, to avoid
following losses after a hot market by means of delaying gains to maintain smoother
rewards, we see a good defense against a slump during a bubble burst from figure 3.
Nevertheless, the performance of initial small funds is superior to that of large ones, but

more volatile.

The cases of Market neutral and Event driven are consistent with the multi-strategy,
although the trend of volatility slightly decreased over time and the peaks of return and
volatility all occurred within the first,year:sMore especially, a small fund of equity
market neutral is more conservative and has a-lower performance than a large one when
young, which implies that'the dévicesof expanding-the: AUM to achieve the threshold
for equity market neutral fund offers safe and persistent rewards instead of amazing
returns'® in single month. Preyious evidence ican be introduced as follows. Firstly, the
absolute performance of young fundé is ‘Tré:ﬁ}y tmportant, although small funds based
upon the pressure of expanding sctai}es a'lfrid building reputations tend to take more
trading risks to attract a better, performance than large funds. As for the concerned

degree of relative performance, this'dependsupon the attributes of each strategy.

Secondly, funds with the initial advantage of capital tend to regard stable rewards as
their first goal, while the small funds start to change their behavior to be consistent with
the former as long as they have reached the safe threshold of size. Afterwards, the
behavior of both resembles each other and focuses upon risk control. Thirdly,
adventurers of risk aggressively chase high rewards as their first goal, although they
have no resistance against unanticipated shocks. Although they are unable to provide a
protective function during a market slump, they have a good ability of recovering severe
losses once the market stabilizes. In other words, excellent trading skills and recovering
ability are necessary conditions for adventurers. Fourthly, there is still a great difference

in the trading behavior of successful funds, even in the same style of strategy, and

' For example: the 12-months buy and hold return of Equity market neutral was 14.75% and AUM grew
up from 3.6 million to 39 million in the first year. The cumulative return and AUM were 53.5% and 359
million at the end of the third year
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therefore, the difficulty of finding common and consistent behavior of hedge funds by
using pool data is raised. It may be expected that some anticipated evidence may be

offset and lack of statistical support.

2-2 Data description and the select principles of the successful group

In terms of observing the behavior of the successful group to detect the key factors of
survival, we need to define the selective principles of this group. However, in the
analysis of some issues such as characteristics still used the whole of the sample funds
instead of group data in consideration of sample size. According to previous ideas, long
track records, more consistent attributes of investment style, and an excess of the
survival threshold of size are required conditions by intuition. The selective principles

and reasons are as follows.

Long track record

A long enough track record can ensure experience of'the-wind-out test of industry and
unexpected market shoeks, such as financial-erises, and the technology bubble. In
addition, funds with a long"track record a“re’%ﬁot only representative, but can also reflect
more complete dynamic behavior dﬁxj‘ing &fferent lifeeycle  periods. By means of the
previous study of industrial _develéﬂment, we know that the mean of the survival
duration of defunct funds is less than four years, which:can be regarded as the time limit
of being forced to exit because of poor performance. So we need successful funds to
have had at least a five years track record, and to still be alive at the end of 2004. In

other words, the funds were incepted before the year 2000.

More consistent attributes of investment style

It has been seen that the patterns of risk/reward, investors’ requirements and manager’s
behavior are distinct for each style, according to previous evidence of leading funds and
industrial development. Moreover, the different trading styles should be separated for
observation because investors have different a focus of requirement, according to their
risk attributes. If the analytic samples are grouped by the type of strategic style and
other required conditions, we will face the problem that the results are incredible, and
not representative, because the analytical numbers of the funds will be too small. So we
still only divide two groups of strategic styles, namely directional and non-directional

strategies, and the reasons for this classification are given in the previous introduction.
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Achieving survival threshold of size

Achieving the survival threshold of size can assure funds of keeping stable revenues to
cover the fixed costs of operation and provide the stakes to develop know-how and
human resources'’. So we believe that a basic scale of funds exists to maintain the
essential operation under general conditions. When the funds encounter large losses due
to unexpected great shocks, funds with large scales have a relatively better capability of
withstanding losses and provide a greater buffer to wait for the market to rebound than
small size funds. In other words, the probability of instant liquidation or insolvency is
low for large funds compared to small ones. So we believe that a safe threshold of scale
exists for withstanding the pressure of redemption and providing a buffer period to
recover losses. Hence, we set the basic-andssafe threshold of scales by means of the

quantiles of the last assets for live and defunct-funds.

Table 3 displays the percentilesiof the last AUMs for the live funds and the defunct
funds, and it can be seen that differences do indeed exist!in the scales of the final AUM
between directional and non-directionél fﬁ?ﬂ'é';whether live or defunct. For example, the
medians of the directional-and nonidj?rectihgpal live funds-are $45million, $82 million
respectively. The non-directional funds usually construct-both long and short positions
to earn structural spreads and decréasc market eprs”ure, and therefore, they need more
capital to hold two side positions than directional funds. We know from industrial
development that most defunct funds belong to small scales, except for no reporting
funds, and that the observed time investors are willing to give to those funds without
profits gradually decreases over time. Thus, young funds should hasten to expand their
scales to reach the basic threshold for survival. Table 3 exhibits that the 75" percentile
of the final assets of defunct funds incepted before the year 2000 (i.e. total:$ 24.3
million, directional:$ 19.3 million, non-directional : $ 56.3 million) is close to the 25t
percentile of live funds (i.e. total:$ 20.8. million, directional:$ 18.5 million,
non-directional : $ 41.9 million ). So we used the 75" percentile of defunct funds as the
basic threshold of survival, which means that the probability of fund survival and the

final AUMs without exceeding the threshold is 0.25, but if funds become defunct, it is

"7 When the AUM of a fund is too small to create enough revenues, the fund could not survive due to
uncovering the cost of operation and lack of excellent human capital. If the fund could not provide the
good incentives to attract talents, it is unable to develop know-how of trading and continuous operation.
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0.75. Moreover, based on the same idea, we set the 90 percentile to be the safe
threshold. According to the above principle to set the threshold, the basic and safe
thresholds for directional and non-directional funds are $19.5million, $59.807 million,
$53.162million and $146.52million respectively. Based upon the two thresholds, we can
divide three groups of all funds. If the final AUMs of the funds exceed the safe
threshold, the funds belong to group 1. If the final AUMs of the funds do not reach the
basic threshold, the funds belong to group 3, unless the final scales are between the safe
and basic thresholds, in which case the funds can be classified as group 2. Based upon
the above principles, the major analytic sample of live funds incepted before the year
2000 is group 1. This represents the successful group, whose dynamic behaviors we are
interested in observing, for their lifecycle and differences with other contrast groups
during the same period.

Our sample'® consists of 15314 individual funds:incepted before the year 2000, which
include 654 live funds and 877-defunet funds. Details.-of the sample size of each group
are given in Table 4, Panel’A. When we regard group, l-of the live funds as being the
successful group, there may be doubt as, to whether this group is a good representative
of common funds. If most funds in groir“p':l'T-~'have the ,congenital advantage of initial
capital, the behavior and risk takiné %actich;, ‘will \be different from those of new funds
without any strength. This consideration agrees with<the previous detection of the
behavior of leading funds. Thus, we need to check Whether or not evidence exists about
the differential level of the initial secales between group 1 and other contrasting groups.
Hence, we consider both the initial and final AUM level. The fund is classified as group
0 1 if the initial AUM exceeds the basic threshold, otherwise to group 0 2. Table 4
Panels B, C and D report the proportion of the number of funds with initial large or

9

small AUMs to all numbers of funds in each group and the mean'® of the initial and last

AUM in each group.

In the directional case, the proportion of funds with high initial capital to all funds in
groups 1 and 2 are roughly 27%, 19% and indeed higher than group 3 (i.e. 7%),
although 70% of the funds which still belong to group 0 2 need to expand their AUM to

reach the basic threshold during the young age. Moreover, the advantages of initial

'8 As to the groups of funds incepted after year 2000, we still use these data to analyze characteristics of
funds for comparison with analytical groups. The sample include 987 individual funds, which contain 778
live funds and 209 defunct funds

' The results of mean are consistent with the median.
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capital do not result in the difference of the final scales in contrast to the level of the
initial and last AUMs in group 0 2. For example, the mean of the initial AUM of
groups 1, 2 and 3 are § 5.97million, $4.29 million, and $3.97million respectively.
However, the capital of group 1 is twice the size of that of other groups. Compared with
their last AUMs, the means of the last sizes are $ 388.4million, $34.533 million, and
$8.26million, and the gaps have increased 5-25 times. Basically, the non-directional
case has a consistent result, so the funds of group 1 still have a certain degree of

representation for funds.

3. Discussion on the factors of survival

3-1Fund specific characteristics

We know from research that some speeifie- characteristics of hedge funds have a
significant relationship with the survival'rate..Thus, we-can check whether or not these
characteristics have changed over time€ and compare-the live group and the defunct
group. Tables 5 and 6 report the proportion and theymean level of funds with each

characteristic among fund groups, and thelresults,of testing them are shown in Table 7.

(1). High water mark | [
Managers of hedge funds gengrally charge a management:fee plus a percentage of the
fund’s profits, called an incentive fee. Due to the”asymmetric compensation frame,
managers can still earn high bonuses in a good performance year, even is losses were
great in the previous year. Thus, the high water mark provision requires manager to first
make up past losses by compensating gains before allocating incentives, to ensure the
interests of investors. The proportion of all funds with the high water mark for live and
defunct groups is given in table 5, and this is 75.3%, 30.1% respectively. From table 7
Panel A, it can be seen that the ratio of live groups is significantly higher than that of
defunct groups. The high water mark provision is indeed an important factor of hedge
funds’ survival. Nevertheless, the proportion of funds with the high water mark is
evidently increasing over time, whether in terms of the live or defunct groups from table
6, Panels B and C. The ratio of all directional funds has shifted from 34.4% to 86.6%

and that of non-directional funds has moved from 35.3% to 92.9%. This means that the
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protection of investors’ interests has become more valued as the industry has developed.
Most new funds have this provision so that there is less difference between live and
defunct groups than before. Hence, it is anticipated that there will be fewer and fewer

hedge funds without this characteristic.

(2) Leverage

Tables 5 and 6 report that the proportion of funds with leverage to all live and defunct
groups are 67.2%, 75% respectively and, in addition, the mean levels of the average
leverage for both are 0.9 and 0.51. Basically, using leverage to enhance the performance
of hedge funds is very common, but the level of using leverage should be considered.
The means of average leverage for directional and non-directional styles are 0.5 and
1.26 times. The ratio of funds with leverage to-the defunct group is significantly higher
than the live group, whether directional or non-directional. Nevertheless, table 7, panel
A demonstrates that the level oflaverage leverage for-non-directional defunct funds is
significantly lower than thatrof the'live group (i.¢.Live vs. defunct: 1.65 vs. 0.65) and
there is no significant difference in the directional case. (Live vs. defunct 0.54 vs. 0.46).
It is surprising that live funds trade aggregﬁéiy by means of high leverage to achieve a
better performance instead-ef defun"é% fung'js_‘ in the non-dir¢ctional case. Nevertheless,
table 6 Panel B shows that the 1ev;els of average levetage do not change over time,
whether in the live or defunct groupé. Relatively, ‘th'e level of average leverage seems
not to be a major factor of directional funds’ survival, but it is important for the

non-directional type.

(3). Personal capital

The characteristic of personal capital means that managers invest their own money in
their funds. It seems logical that managers would more seriously operate the fund if they
put their own money into it, and yet the proportion of funds with personal capital for all
live and defunct groups is only 35.5%, 49% respectively. However, there is a statistical
difference between live and defunct groups, whether directional or non-directional. (i.e.
directional case: Live vs. defunct: 38% vs. 48%; in non-directional case: Live vs.
defunct 29% vs. 51%). This result does not match our expectation. Instead, more

defunct funds have this characteristic. This may suggest that the reputation cost and
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other pressures persuade managers who manage the capital of their clients to operate
funds gingerly. In addition, the above half of the funds without this provision still
survive, and the proportion of having personal capital is significantly decreasing over
time. The ratio of directional funds shifted from 52% to 27% and that of the
non-directional funds moved from 49% to 12%. Relatively, this characteristic of funds
1s becoming more unimportant over time due to a great deal of capital from institutional

investors entering the industry. Thus, it is not a key to funds’ survival.

(4). Lockup period and Redemption period

The provision of a lock period means a window of time during the initial period of
inception, in which investors are not allowed to redeem. This provision gives managers
a more flexible space to trade and assetpallocation, such as illiquid investments and
lower amounts of cash, to achieve ‘good performance. during their young age. The
proportion of funds with a lockup- period provision-to-all live and defunct groups are
37.1%, 16.5%, and in addition, the mean levels of lockup period for both are 4.29 and
1.86 months. Table 7 Panel A reports that the ratio and mean levels of live groups are all
significantly higher than “those of‘ the ‘:.E’l%funct group, although the effect of this
characteristic for affecting survival 1§ liniitpd, due to the, above 60% live funds not

having this provision. 20 : 1

Compared with table 7 Panels B and C, the proportion is evidently increasing over time,
whether of the live or defunct groups. The ratios of all directional funds have shifted
from 17.9% to 43.3% and the non-directional cases have moved from 21.2% to 42%,
which means that more managers are recently tending to use the provision of the lockup
period to protect the initial set-up position and to exempt them from the problem of cash
outflow during their young age. It is indeed a good tool for managers to stabilize trading
and decrease the disturbance of outflows in the competitive and increasingly systematic
risk environment. Another provision of liquidity after the initial lockup period is the
frequency of redemption, which also helps managers to avoid the liquidity problems in
the short run. Table 7 exhibits that the mean levels of the redemption period for
directional and non-directional style are 2.28 and 2.85 months and that the latter have a
significantly lower liquidity frequency than that of directional funds.

(5). Audit

The characteristic of audit means that fund managers have provided recently audited
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physical financial statements to TASS. Liang (2000) demonstrates that audited funds
tend to have better data quality and exhibit more reliable and accurate returns than those
without an audit. Generally, external auditors finish the audited financial reports after
passing a more unbiased examination and evaluation process. This provides objectivity
of financial information, and this characteristic reflects the quality of the manager’s
attitude of disclosure of financial information. The proportion of all audited funds of
live and defunct groups are 74.2%, 55.2%, and indeed, live fund groups are more
willing to reveal better information than defunct groups. Although the proportion is
evidently decreasing over time, this characteristic is still a good indicator for fund

selection.

(6). Management fee and incentive fee

The mean levels of management fees:and ineentive fees for live groups and defunct
groups are 1.38%, 19.46%, 1.39% and"18.85%mespectively. Relatively speaking, live
funds have more confidencg;to adopt a high pricing strategy for an incentive fee than
defunct groups, but the difference betweén__both is|below, 1%. The level of fee seems to
be rigid and is not loweréd over tlme wiTH mcreasmg competition. The overall fee
structure is similar between,live and ?efun@t groups and this has no obvious influence

on funds’ survival. =5 ; ‘ |
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3-2 Threshold of size, favorable position and Flow
3-2.1 Threshold of size

Speed of achieving a threshold between a successful group and others

According to the previous description of a successful group (i.e. Group 1), we firstly
observed the speed of achieving the basic and safe threshold for each initial small fund
groups. Figures 5 and 6 show the trend of the proportion of AUMs below the basic
threshold for groups of directional and non-directional styles from inception to 60
months. If the pattern declines sharply over time, it represents that the speed of
achieving the survival threshold for that group is fast. Whether directional or
non-directional style, the trend of each group almost decreases fast over time except for
group 3, which reduces slowly, and then stays flat for two years after set-up. For
example, 62% of directional live funds in group: 1 exceeded the basic threshold within
two years of inception, and only 112%g0f funds €ould.not reach it by the end of the fifth
year. In contrast with group'3 ofidive funds, 81% of funds-did not achieve the threshold
by the end of the fifth year. Table 8«reports~the mean and median time the funds
achieved the basic and safe threshold iri-,‘%éh group. It can be seen that the time of
achieving the threshold of*the direcfiojnal f’f';pds is lapproximately two or three years on
average, although half of them achie%véd the targef within'2-years, especially the capable
funds in group 3 fast extended their éize within 2 years (i.e. mean and median time of
live group 3 is 23 and 18 months, defunct group 3 is 19 and 13 months) and the
remainder cross over the threshold in later years. Hence, this implies that capable
directional funds could attract attention and reach the basic threshold within 2-3 years.
Relatively, funds have kept small scales for above three to four years from inception,
and the probability of closure is increasing. Thus, it may be that the screen indicator for

funds selection is whether or not AUMs achieve the threshold within 2 years.

Survival rate of different initial size groups

We are interested in understanding if the advantage of initially raising capital affects the
survival of funds, and in addition, if funds which are capable of expanding their scale
within two years can survive longer than those which do not reach the threshold. Firstly,

we induced some defunct funds into live funds but excluded liquidated funds. Defunct

* The adjusted principle is that funds could survive as long as managers are willing to keep fund
operating. At least the lack of size and recently poor performance do not result in immediately closure.
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funds have similar attributes to live funds and need to satisfy two conditions**. One of
which is having positive buy and hold returns prior to the last 6 and 12 months, and the
other is that their last AUMs exceed the basic threshold, and then the survival rate of the

initial small and large AUM groups can be calculated.

The adjusted proportion of the survival definition is the ratio of the adjusted live funds,
which have been active for at least T months or are closed before T months, but have
satisfied the conditions of size and performance to all sample funds. Table 9 Panel A
illustrates the survival rate proportion of initial large and small funds. For example, the
survival rates of initial large and small funds in the directional style at the end of the
fifth year were 0.777, 0.567, and those of the non-directional style were 0.667 and 0.674.
It can be seen that the gap of the survivingproportion of the directional funds with a
different initial size keeps increasing, and then holds steadily over time, but that those of
non-directional cases decreaseaftenfour years.-The marginal effect of size of
non-directional funds affects the survival rate duging:the. first three years, and
directional funds are more sensitive 4@ Isize than non-directional funds. This result
implies that the strength of the initial lsizéi,:fﬁéfa higher influence of the survival rate of
directional funds than that-ef non-dir%:ctioﬁgl funds. Perhaps this phenomenon can be
interpreted as being that the attribu‘gion of directional fuhds tends to be more volatile.
Hence, large initial scales can prov‘ide a better ‘st'ake for bearing loss and trading

flexibly.

Table 9 Panel B demonstrates the conditional probability of surviving T months of
initial small funds, given that whether or not funds reach the threshold within 2 years of
inception. The conditional probabilities of surviving one year of directional and
non-directional small funds, given to reach the threshold within two years, are 0.945,
0.9588 respectively. In contrast with not exceeding the threshold, the probabilities are
0.807 and 0.884. It can be seen that the survival proportion of the group with the
exceeding threshold is higher than that of the non exceeding threshold group, and the
gap of both stabilizes over time. According to prior results, we know that capable funds
expand their size to the basic threshold within 2-3 years, and that these small funds
begin to change their behavior to be consistent with initial large funds as long as they
reach the threshold of size. It can be observed from Table 9 Panels A and B that the

decreasing degree of the survival proportion per year of initial large funds is close to the
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conditional survival proportion of those exceeding the threshold within 2 years. Thus,
we further compare the performance of funds with an initial large size and those of
funds which exceed the basic threshold within two years and show the results in Panel C,
from which it can be seen that the performance of the latter is more stable and better
than the former after the third year. If we want to invest medium funds, the funds which
exceed the basic threshold within two years may be a better choice than funds with an

initial large size.

3-2.2 Favorable position and flow

According to the evidence of developments in the hedge fund industry, the survival
conditions are stricter than before due to competition and a change of investors’
requirements. Hence, the change of flow would be a good measure to respond to
industrial competition and investors’ requirements. Getmansky (2005) found that the
flow and favorite degree of investorsgwhich inditectly-affects the subsequent category
competition due to the increasing numbers of new entrances, were negative in relation
to funds liquidation. We are interested-to knowwhether, or not the closure of funds is
related to the worst of the “flow and‘ the &“e';lgLr'e'e of favoritism by investors. If the issue
holds, it means that the flow rate aﬁcy the ‘!Q@F‘gi_Vorable position of defunct funds begin to
worsen during the last periods:and j:a Ldifference exists between the closed time of the
defunct funds and the normal operatihg period of live funds, which still survive at the
end of the observational time. We. take ‘the favorable positioning metric*> (FAV)
proposed by Getmansky (2005) to measure the favorites of investors. The quarter flow”

and FAV are defined as follows:

DollarFlow,, = AUM, , — AUM, , ,(1+T;,) (3.2-1)

where AUM;; is the monthly assets under management of i fund at time t
1i¢ 1s the monthly return at time t

2
QuarterDollarFlow,; , = Z DollarFlow;, ; (3.2-2)

=0
where Quarterly dollar ﬂowi’t27 is calculated by aggregation of dollar flow ;; over a
quarter.

* The FAV measures the proportion of a fund category increase in net dollar flows compared to other
categories.

% Quarter flow is quarter dollar flow scaled by the beginning of quarter AUM.

27 Semiannual dollar flows are calculated by aggregation of monthly dollar flow over a semiannual.
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QuarterFlow;, = QuarterDollarFlow;, / AUM; _, (3.2-3)

If category k has net positive flows during the quarter, the FAV formula as follows
2. QuarterDollarFlow;

FAV,, =
Y o QuarterDollarFlow,

(3.2-4)

where POSNET is a set of category flows which are net positive during the quarter

If category k has net negative flows during the quarter,
> .. QuarterDollarFlow,,

(3.2-5)
D ioneoner QuarterDollarFlow,

FAV,, =-
where NEGNET is set of category flows thatare net negative during the quarter.

~1<FAV,, <1

Table 10 exhibits the mean level of the-flow and-FAV for each defunct fund group over
all durations and the last 3, 6 and 12 mopﬂs before exit™. It can be seen that the flows
and FAV of directional defunct fundF, durﬁ;—.t'he last 3,46, 12 months are less than their
mean values over all duration. Beside@s, the"EAV |of large ‘defunct funds over the last 3
and 6 months are -9%, -7% and the:other groups still remain positive. The flows of all
defunct groups over the last 3 and:6 menths are neéative, and only the last 12 months
retain inflows except for the small funds group(i-e. Group 3). This evidence illustrates
that the flow and favorable position of directional defunct funds has worsened roughly
during the last semiannual. Relative to medium and small funds, the favorable degree
change of investors is more harmful to the survival of large funds. The result of the
non-directional funds is similar to that of the directional funds, but the effect of

favorable degree is not obvious.

In order to confirm that the flow rate and favorable position could affect funds survival,
we need to test the difference of the worst degree of those between defunct funds and
live funds over the last 3 and 6 months. The defunct group represents the condition of
fund closure at the time of observation, and the live group reflects the condition of funds

retaining normal operation, which includes some defunct funds which were active at the

% Table 10 and 11 show the results for the sample of fund incepted before year 2000 and the sample of
all funds have the consistent result.
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time of observation. If the difference in the worst degree between the defunct and the
live groups is significantly negative, this means that the flow and favorable position had
indeed worsened to affect the funds’ survival. Firstly, we calculated the difference
between the quarterly flow and the average value at time t for each individual fund as

equation (3.2-6)

t t

Dif ( flow),, = flow,, —%Z flow, , Dif (FAV),, =FVA, —%Z FAV, (3.2-6)
n=1 n=1

where Dif(flow);, is the difference between the flow and mean of i live fund at time t

Dif(FAV);; is the difference between the FAV and mean of i live fund at time t

Then we calculated the cross-sectional.mean of the Dif (flow);; and Dif (FAV);; by
group. The cross-sectional mean of live funds Which'still survive at time t is calculated
as equation (3.2-7) and that of the-defunct fundssbeing-closed at time t is calculated as
equation (3.2-8).

DIF(FIow),ive,tzN; > Difi ( flow), DE(‘FAV),ivetzﬁ > Dif (FAV),,
=_= ’ ’

survive lesurvive survive iesurvive

[ r ‘ (3.2-7)
Where DIF (Flow )iy, is the mean of Dif(flow); for Naurive live funds at time t;
DIF (FAV)jive1s the mean‘of Dif(FAV) it for Naytvive live funds at time t;

Survive is set of active funds at time't.

DIF (FIOW) gogyne ¢ = NL Z Dif ( flow);, DIF (FAV ) et ¢ = NL z Dif (FAV ),

close jeclose close jeclose
(3.2-8)
where DIF(Flow)defunct 1S the mean of Dif(flow); for Njose defunct funds at time t
DIF (FAV )defunct 1s the mean of Dif(FAV) i for N¢iose defunct funds at time t ;

Close is set of defunct funds being closed at time t.

Then we test the difference between both of the time series of cross-sectional means to
ensure that the defunct funds do indeed have the fastest worst degree of the flow and
FAV. The results of the difference between the defunct funds and the live funds are
shown in Table 11. The means of DIF (FAV semiannual) for all directional defunct
funds and live funds are -0.06 and -0.03; the DIF (flow semiannual) are -0.46 and -0.54,
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where it can be seen that there are no significant differences to support that fact that the
flow and favorable position of the directional defunct funds has become worse over the

last semiannual.

However, if we further observe the test results of the groups, we can find some useful
information. A significant difference exists in the favorable position in the large funds
group over last 3 and 6 months, and the same significant difference existed in the small
and medium funds group over last 6 months. This evidence implies that the recent
change in favorable position by investors results in the attrition of large funds, which
have achieved a safe threshold, and the disadvantage of flows also affects the survival
of small funds without exceeding the basic threshold. In addition, the worst degree of
flows during normal operation is significantly better than the closed time for the
medium funds group (i.e. group 2). This implies that, once the sizes have reached the
basic threshold of survival, thé-marginal impoestance: of flows of directional funds
decrease relatively due to haying/great stakes to manage the change of flows.

In the non-directional case; there are éigﬁ;?ﬁ'éént differences to support the fact that the
flow rate of all defunct funds became %vorsg, over|the last 3-and 6 months and so did the
favorable position over the last:quarter. The mean of DIE (FAV_quarter) for all defunct
funds and live funds are -0.06.and -0.01, the DIF (ﬂow_quarter) are -0.26 and 0.55. The
results for this group are similar to those of the directional funds. Overall, the stability
of the flows is the key to survival for small funds without reaching threshold, and
change of favorite by investors is one factor which leads large funds to close. Therefore,
the change of favorite position also illustrates why some funds have decided to change
their investment strategy in recent years. Some large funds of convertible arbitrage

strategy have especially changed their style to multi-strategy.
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3-3 Performance and risk

Table 12 provides the summary statistics of the returns for each group from January
1994 to November 2004. Panel A reports the statistics of the monthly return for each
group and the testing results about the mean difference of performance and risk between
mutual groups are given in appendix table Al. Panel B shows the distribution of the
autocorrelation for each group and various measures of performance and risk are shown

in Panel C.

1. Provide a good performance and keep a good track record as in the past

In terms of directional funds, the absolute and relative performance of a successful
group (i.e. Live group 1, mean of average monthly return 1.426%, annualize 17.1%;
mean of average active return’® 0.507%, annualize 6.1%) indeed predominates other
live groups (i. e. relatively meditm and small fands).-However, there is no significant
difference between the ayerage performances of the defunct group 1(i.e. defunct group 1,
mean of average return 1.512%, annualize' 18.1%; mean of average active return
0.488%, annualize 5.9%). Basically,‘ the é;fﬁ"érge performances of the defunct group are
close to the same scale of hive groupts,iﬁexcehﬁt defunct group.3, which has a significantly
poorer performance than the other g%r(;ups and thé same-<style competitors, (i.e. Defunct
group 3, mean of average monthly return 0.51%, ‘annualize 6.12%; mean of average
active return -0.425%, annualize -5.1%). As expected, on average, one reason for the
closure of directional defunct funds without exceeding the basic threshold is an inferior
performance compared to most competitors. However, the other defunct funds which do
exceed the threshold have a better performance than small live funds, and we need to
check whether or not the closure is related more to the worst performance than their
historical records. This especially values the strenuous building reputation of large scale
funds which may choose to close, or stop reporting, in consideration of retaining good
historical records when their performance begin to worsen or the uncertainty of the
market is on the increase. If the issue holds, it means that the performance of defunct
funds worsens during the last periods and a larger decline of performance exists than

that of live funds.

3% The active return is defined as the difference between the return of the fund and the return of style
benchmark index. It also calls the relative return.
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The performance of defunct funds over the last 3, 6 and 12 months before exit are given
in Table 13 Panel A, where it can be seen that the performance has fallen behind with
the same-style competitors since the last 12 months before exit. The means of average
active return of each group are all negative. For example, the values of group 1 over the
last 3, 6 and 12 months were -4.63%, -5.09% and -1.97% respectively. Generally, the
medium and small-scale groups provide negative rewards and their losses are enlarged
close to ending time. For instance, the absolute average returns of group 2 over the last
3, 6 and 12 months were -7.50%, -4.46% and -3.24%, respectively. In contrast with
large defunct funds, they still provide positive rewards during the last year. However,
panel B shows that the returns become worse relative to their historical performances,
and the average returns of group 1 during the-last 12 months and all surviving months
were 2.52% and 18.14%. Comparedswith the historical performance, the mean and
median of differences were -15762%qand -8.91%, and-in addition, 79% of them were
inferior to the past performance./Besides, the proportions of providing negative returns
and active returns over the last 12 monthsiand'below the past average performance were
38% and 58% respectively. This implieé?ﬁﬂ'e’it*large funds were closed because profits
appeared as a downtrend ox droppe& t)ehiﬂi:i_‘ with same-style competitors, even though
they were still providing positive.rewards to investors.<We believe that the reputation
and good track record of managers;of ‘large funds afe” relatively important because these

are the best advertisements for raising new funds in. the future.

In order to confirm the greatest worst performance than historical records for defunct
funds over last m periods, we needed to test of the worst degree between defunct funds
and live funds. At first, we calculated the difference for each individual fund between
the m-periods moving average return and average value over all of the duration at time

t.
1 m-1 1 t

Dif (1), =—> -~ >k, (3.3-1)
m i ta

where r is the monthly return, Dif(r)i; is the difference of the i live fund between

m-periods moving average returns and average over all duration at time t.

Then we calculated the cross-sectional mean of the difference for live funds group,

which still survived at time t, and defunct funds being closed at time t. We test the
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difference between both the time series of cross-sectional means to ensure that defunct
funds indeed had the fast worst degree during the last m period, and the result is
exhibited in Table 14°'. The differences between moving average returns and mean
returns are negative for all funds due to decreasing returns to scales, and as expected,
defunct funds have significantly greater worst degrees than live funds, whether absolute
or relative performance. This has begun to show signs of a lessening performance
before the last 12 months. Relatively, the performance of funds which exceed the basic
threshold (i.e. Group 2) has declined quite substantially and the worst degree has
expanded over time. For example, the difference between the monthly returns of the last
12 and 6 months is -1.17% (i.e. annualize -14.06%) and -1.55% (i.e. annualize -18.58%)
respectively. However, large size funds at least controlled the worst degree of
performance, but there was a lack of impreved signs over the last 6 months. Thus
managers may choose closurei or may.stop reporting so as to retain good historical
records while waiting for an opportunity for a'eemeback in the future. This evidence
implies that funds with scales may be closed if they cannot keep profits as they were in
the past, or maintain the same level of-performance as other competitors. The overall
results of non-directional funds are cbnsig%it' with the directional case, although both
cases have two differences: Firstly, ur}hke ﬁie directional case, the successful funds do
not have a relatively remarkable performance espec1a11y since the defunct funds which
reached the threshold performed-as well as they did’on'average. Secondly, the group of
large defunct funds is the same as other defunct greups which had a significantly great
worst degree of performance during the last year, and losses got out of control close to

the ending time.

The major reason why large funds chose to leave based upon keeping records or
considering the market conditions, is that they showed signs of performance decline
during the later period. As for the small funds which did not reach the basic threshold
(i.e. group 3), these were eliminated since they lacked performance and competitive

power.

31 The difference will be relatively small if the calculation of average value includes the observations of

moving average sample, hence, we also repeat the same procedure for using the average value and
excluding observations of moving average sample t. The testing result can refer to appendix table A2. The

difference of i live funds between m-periods moving average returns and average over all duration at time
m-1 1 t-m

. 1
tis as follows: Dif (1), = —Z e —T——
SR ,

Zrin
i=0 t-m:3

104



2. Better risk-adjusted performance and relatively more risk awareness

Panel C shows three measures of risk-adjusted return, namely Sharpe’s ratio””,
information ratio®® and Jensen’s alpha®®. It can be seen that all risk-adjusted
performances of small defunct funds are apparently inferior to other groups and the
results are consistent with the previous analysis. Besides, half of the successful funds
provide significantly positive Jensen’s alpha, and the mean values are better than other
groups (i.e. significant ratio of directional case: 52.59%, mean of Jensen’s alpha:
0.754%, annualize 9.48%; significant ratio of non-directional case: 67.74%, mean of
Jensen’s alpha: 0.386%, annualize 4.63%). This implies that the managers of successful

funds have a better ability of managerial skill than other same-style businesses.

Table 12 Panel A and appendix table ‘A1 illustrate that; regardless of the absolute and
relative volatility, successful groups (i:€. Live group.l-of the directional type, mean of
standard deviation of monthly return 4.848%, mean of standard deviation of monthly
active return 4.633%; Live group | .eflthe! mon-directional type, mean of standard
deviation of monthly return 1.81%, méan‘;ﬁtandard deviation of monthly active return
1.78%;) are indeed signifigantly srlh%lller ‘hEl_ian the others groups. In addition, small
defunct groups (i.e. Defunct group|3) have the| largest volatility of all. Besides, we
observed other measures of risk, such as the markef beta with respect to the fund’s style
benchmark, the maximum of monthly loss and the maximum loss with respect to the
style benchmark™ , the maximum and average drawdown, which is defined as the
uninterrupted decline in net asset value from the highest historical point, and as a
percentage loss, in Table 12 Panel C. We care about the degree of loss because this

reflects the quality of risk control and exerts pressure on managers which affects their

32 Sharpe ratio is calculated as the difference between the average monthly return and risk free return,
which used average 90 month T-Bill rate, divided by the standard deviation of the return.

33 Information ratio is calculated as the active return divided by track error, where active return is the
difference between the return of the fund and the return of TASS style index and tracking error is the
standard deviation of the excess return.

** We used the market model to calculate Jensen’s alpha and the market model is as follows:

e~ le=a;t ﬂj(rm,t —r )+ €t
where 1;; is the monthly return of j fund at time t; r,,, is the monthly return of TASS style index at time t;
re, 18 90 days T-Bill rate.

Because observed funds have experienced the systemic shock at least, the maximum of monthly loss
may be relation in unstable market condition, therefore, we deduct the corresponding benchmark to
recalculate the loss as called excess maximal loss.
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behavior. Basically, each measure of risk is negative in relation to the terminal scale in
the directional case. However, there is no statistic significance between same-scale live

and defunct groups.

Of course, successful funds in the directional type seem to have more risk awareness,
but the live funds without threshold take more risky measures than the small defunct
group. Whether mean or median, the values of live group 3 are the highest among all
groups (i.e. average market beta is 0.803, average maximum of monthly loss and respect
to excess maximum loss are —18%, -7.41%, and average maximum drawdown and
average drawdown are -20.32%, -8.8%) and next are defunct group 3. This evidence
implies that small funds which exceed five years from their inception, which take high
risks to enhance performance, cannot. expand. their size rapidly due to lack of risk
control and awareness. Basically, they are similar to the defunct group 3 and become the
next potential closures. In'terms-of thése smallufunds; survival or closure is possibly
decided by their ability to recoyer when facing largetlosses. In order to survive, small
funds may have no choiee but to adopt.risky trading to improve their performance when
facing large losses. If they take the‘ risk ‘;Ffﬁ'ﬂgamble, they will survive as long as the
gambling succeeds. On the contrar}tl,iﬁif tﬁz:y do| gamble and lose, they close. Hence,

small funds, whether in live or defun;ct' groups, have a highvalue for each risk measure.

In non-directional cases, as expected, the groups.of defunct funds obviously have a
higher risk than live groups. Because their investment philosophy is offering safe and
steady rewards instead of amazing returns, their investors generally have a high
aversion to risk. Therefore, funds will probably dry up once the losses get out of control

or the performance becomes volatile.

3. Itis important for non-directional funds to defend against tail risk

The previous figures show that the successful funds seem to provide more attractive
returns and lower volatility than other live and defunct funds. However, care must be
taken to observe their hidden tail risk because there is only a hint of separation between
the survival and failure of these same scale funds. It can be seen that non-directional
funds actually have a larger kurtosis and a more negative skewness than the directional
funds in Table 12 panel A. In addition, the defunct funds which have reached the

threshold have the largest kurtosis and negative skewness. (i.e. defunct group 1, mean of
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skewness -1.122%, mean of kurtosis 9.7). Whether they are live groups or defunct
groups, the larger the scales, the higher the tail risks of funds. The stable and better
performances offered by them may be regarded as premiums by means of short
volatility, and therefore, the good ability of management against tail risk for

non-directional funds is the key to survival.

In contrast to directional funds, the shocks of tail risk are relatively small, due to their
more volatile attributes. Successful funds have a positive skewness, a lower volatility
and fatter tails than small and medium funds. However, it can be seen that more extreme
losses and gains appeared as a result of rapidly expanding their scale at the young age
and later decreasing the returns to scale. Successful managers still make enough gains to

decrease the shock of extreme losses (ie.positive skewness).

4. Concern for the stability of performance

The existence of serial correlation among the hedgesfund mdustry is very common,
especially in groups of successful funds-and the-non-directional type. Besides, the ratios
of live funds are high and deerease Slow-;lFY compared to the group of defunct funds.
Table 12 Panel B exhibits-that'the ﬂrcj)portiz)p of the existing serial correlation between
the first 12 orders of the succ_essful‘: éroups of diréctional and non-directional type are
41% and 67%, respectively. Lo (2004) proposes thatithe serial correlation can reflect
illiquidity risk exposure, and that especially non-directional funds are easy to smooth
returns by means of investing illiquidating instruments. Hence, it may be interpreted
that, in order to match investors’ demands, fund managers paid more attention to
stability and persistence of performance per period once successful funds had expanded
their sizes to an objective level. The strength of positions and capital can help large
funds to smooth their returns. It is common behavior to transfer unrealized profits to the
next quarter (or year) if the budget has achieved this quarter (year) in practice. Other
evidence, given in Figure 7, is that the stability of performance is more important than

the value, and this is illustrated in the following section.

5 Adjustment of priority of risk and performance along with lifecycle change
According to the previous statistics of the initial AUM, we know that most small sized
funds are of a young age. Therefore, we are interested to know how they behave at a

young age and whether or not their behavior changes throughout their lifecycle. We

107



focus on the behavior of successful funds with an initial small size over time (i.e.
G1 _small), and other groups of initial small live funds (i.e. G2 small, G3 small) and

successful funds with an initial large size (i.e. G1_large)’® are the control groups.

Figure 7 illustrates the patterns of the performance and volatility of each group over the
first three years from inception. No matter whether absolute or relative performance
decreased progressively over time, the rewards of all groups in the directional type
almost achieved a high peak during the first one to two years from inception. In addition,
funds which created a notable track record in the beginning have relatively more chance
of survival in the future. It can be seen that all measures of performance for successful
funds (i.e. G1 _small) dominated other live funds and decreased slowly over time,
besides which the peak of volatility alse eccurred in the first year. The values of
G1_small gradually converged-and then ¢ame close to G1_large after the first two years,
and this implies that the mew -Objective of suceessful' funds was greater stability of
performance after they had aggressively expanded their scale to reach the specific goal

and entered a mature period.

—

Basically, the managerial directions qf suggessful funds with initial small size in this
phase are the same as funds with j:atlarge initiél‘size, which have a flatter trend of
volatility than other live groups, and ‘only offer better returns than average same-style
competitors. The behavior of both is.more similar and consistent. The steady growth of
AUMs and the control of risk become the next managerial priority. In contrast to the
defunct group, their performance is quite uncompetitive at a young age. However, the
funds want to survive as long as they provide a good performance over average
same-style competitors, even having a large risk such as G3 small, which has the
largest volatility among all groups in Panel B. However, if they want to attract
investors’ attention to expand their scale, they have to reduce the volatility and maintain

the same profit level.

The evaluation of young funds is different between the non-directional and directional,

3% The successful funds are divided into two groups, namely “G1_large” and “G1_small”. The Gllarge
funds means that their initial AUMs have exceeded the basic threshold and that the last AUMs still stay
over the safe threshold. As the same principle, G1_small funds means that the initial AUMs do not exceed
the basic threshold.
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since the stability of the rewards is the most important thing for non-directional funds.
Whether their initial size is large or not, successful funds generate near the horizontal
trend of volatility and retain a very low level. Young funds which use volatile trading to
earn a better performance cannot achieve the purpose of expanding scales. An obvious
example is the G3_small group, which offered high absolute or relative returns in the
first two years, after which their performance rapidly decreased. Investors are so
sensitive to losses and risks that they would rather choose funds with low and stable
returns than those with attractive and volatile returns. Of course, small funds still have
to outperform over average same-style competitors during a young age if they are not to
be eliminated, although investors can accept the relative performance inferior to average
funds only if the scales are large enough. Therefore, it can be seen that the observations
of active returns or information ratio foryGl.large funds are negative during the first

three years.

6. Better alertness and responseto market shocks ,

It is quite a common phenomenon that-the equity market is full of hot money and takes
an over optimistic view of the future oi;FﬂBbk before the market crashes. Therefore,
managers will not aim to-ehase the ‘ outﬁéyformance of other competitors during an
extremely optimistic market, but Wijl Lreduce risk] exposutre by means of stopping gains
early if they are vigilant against Bubbles! Thus, we expect that the relative performance
of successful funds underperform compared to.the same-style rivals prior to the
occurrence of a shock, and outperform after a crash. Therefore, we need to check
whether they are more alert about financial shocks in advance and are only lightly
harmed. We observed the trend of absolute and relative returns of successful funds for
around 12 months when great financial shocks took place, and we chose four events to
observe, which are given in Figure 8. These include the Asian crisis (1997/7), LTCM
collapse (1998/8), the technology bubble peak, (2000/3) and the 911 attack. (2001/9)
There is evidence to show that non-directional funds generally kept a low correlation
with the equity market and had attributes of steady returns and low volatility. The
influence of the market shocks was relatively small except for the LTCM collapse,
which was more relevant to non-directional funds and made them take large losses, but
successful funds suffered less damage than average same-style competitors and resumed

the level of normal-profit within three months after the shock.
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There is no obvious pattern to support the fact that successful funds were more alert to
market shocks in advance, but they certainly had a better response to them. In the
directional case, successful funds provided positive returns most of the time and showed
less losses after the shock. They displayed a protective value as the market dropped
rapidly. In terms of the relative performance, the result in the first case, the Asian crisis,
did not match our expectation, with the performances of successful funds being superior
to the same business during the last half-year before the crisis and having no obvious
dominance after the crisis. However, the learning effect of the awareness of risk
gradually emerged in later events such as the Dot Com bubble, where underperformance
was exhibited during the last half-year before the bubble peaked (i.e. t from —1 to —6)
and there was an obvious outperformance during the year after the peak. (i.e. t from +1
to +12). Successful funds performed better than. their average rivals and tended to stop
gaining early, from the first-half year:before the bubble (i.e. t from —12 to —7). This
indicates that successful funds have asbetter awareness of risk than their same business
rivals. The 911 attack, which ogeurred in the bear markef during the modification of
bubbles, had a different attribute to prier icrises"and only, had a temporary influence on
the market. The successful funds traded ?mpﬁe aggressively to make profits during the
pessimistic and low volatility ‘age, ‘ar}d thg;pfore, they had"a better performance than
their same-style competitors, whethej;rlthe shock occurred-or not. In general, successful
funds of the directional style had learned their l‘es'son from the financial crisis and

exhibited a better vigilance of risk and protection as the market dropped sharply.
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3-4 Management skill in performance and risk management

3-4.1 Selection skill, Market timing capability, and downside protection

We applied the market-timing model of Henriksson and Merton (1981), which uses the
Options Theory to explain market timing ability, and checks whether the managers of
successful funds have a better market timing ability than those of other groups. In
addition, we know that good risk-adjust returns come from a market timing ability or
security selection ability by means of a market timing analysis. According to the
evidence of the development of the hedge fund industry, most hedge funds keep a low
correlation wit the US equity market, and their R square values of the market model are
low except for long/short equity. We used the portfolio of the CS/Tremont style index as
a proxy of the market portfolio instead,of the:S&P 500 index, and the reason for this is
that hedge funds are able to survive relatively if they ean catch a possible shift in the
direction of the industrial'market- onthave a better. alertness of the down market in
advance of same-category competitors.

The Henriksson and Merton (1981) mbdérﬁh' be regarded as being the combination of
the CAPM model and the protectivet giut oﬁzilon on the market portfolio (i.e. strike price
is risk free rate) and is expressed belpw: 1

e~ =0ay + ﬂl,i (M =P+ ﬂ2,i Max(0,r;; — rm,tnr) + &y (3.4-1)

Where ri; is the monthly return of i fund at time t; rn; is the monthly return of the

CS/Tremont style index at time t; ¢ is 90 days T-Bill rate.

If funds managers have a better ability of market timing, they should correctly forecast
the market direction and adjust the fund’s market exposure. Hence, the market timing
should have different beta in the up and down markets. If r, =1¢; the equation (3.4-1)
becomes equation (3.4-2) as follows, thef3; present up-market beta.

e —Tee =0+ B (N —Te )+ &y (3.4-2)

If rm:< 1y the equation (3.4-1) become equation (3.4-3) as follows , the (Bif2)

present the down-market beta.
g =Ty =y + ﬂl,i (Mg — T ,t)_ﬂZ,i (Mg —Te ) + &y

(3.4-3)
=0, + (B = 5o Ny =T ) + &y
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The B, measures the market timing ability of fund managers, and if 3, is a significantly
positive value, this means that fund managers have superior market timing ability. In
addition, a positive value of 3, represents the fact that the market exposure of funds is
less sensitive in the down market than the up market’’, which can be viewed as a

protective effect.

The a; reflects the performance after controlling the market timing. In contrast with the
market model, Jensen’s alpha reflects the risk-adjusted return after controlling the
market risk. We can use a market-timing analysis to prove whether a good risk-adjust
return comes from a market timing ability or a security selection ability. If fund
managers generate a good risk-adjusted return (i.e. positive and significant Jensen
alpha), we can further judge the sources:which come from a security selection (i.e.
positive and significant a, ) .or market timing (i.c. positive and significant ). In
addition, the positive value of Byalsosensures that.the market exposure of funds is less
sensitive in the down market;than'the up market (i.¢. Down market 3= B;-B, < up market
B = B1) and the fund provides a protective put effect.

Table 15 exhibits the mean and medién G?férformance and risk parameter estimations
of hedge funds by the market-timiné Fnodéﬁ ‘during 1994 t0,2004. In addition, table 15
reports the proportion of positive aj;n(‘li negative éelectivity performance measures (o)
and market-timing ( ;) measures and Tesults of fests between mutual groups are given

in appendix table Al.

No matter whether directional funds or non-directional funds, the mean level of the
selectivity performance index of successful groups significantly predominates that of
other live groups, although there is no significant difference with the same-scale defunct
group 1. (i.e. the significant positive ratio of the directional case: 38.79%, the mean of
annualized o, : 8.17%; the significant positive ratio of non-directional cases: 44.09%,
the mean of annualized o, : 4.2%). Nevertheless, only two-fifths of successful
directional funds have significant positive a, and roughly 40.52% of successful
directional funds have positive ay, a; (i.e. Jensen’s alpha) and former is larger than the
latter. In terms of these funds, their managers have more superior selection abilities and

managerial skills than those of their same category rivals. Except for the defunct group

37 Down market 8=/ - 8,<up market 3=, if5,>0
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3, the mean or median of a, coefficient for other groups are positive and the ranges of
significant ratios are roughly from 20% to 30%. Although the significant ratio of a, for
the successful group is higher than other control groups, the gap between them is not
apparent, and more than half of the funds do not have a better selective ability than the
same businesses. There is a lack of sufficient evidence to say that the managers of

successful funds have better selection skills than those in the same category.

As for market timing and downside protection, the mean and median level of 3, of the
directional successful group is 0.077, 0.06, respectively. The ratio of significantly
positive and negative P, is 22.41%, 15.52%. Only 1/4 of the successful funds can catch
the possible shift in the industrial market direction and have a better alertness of the
down market in advance of same-categoryscompetitors. Their returns are less affected in
down markets than in up markets. Basically, the proportion of successful funds is close
to those of the control group. However, there issnot.sufficient evidence to support the
fact that successful funds haye @ better defense for ‘down market and market timing
ability than the average same-style compgetitors:The result of the non-directional case is

also consistent with that of'the directionalseaSe:
[l MW

3-4.2 Stop loss and recovery ‘abili‘;ty} of the maximum’lass

Lo (2002) and Barton Biggs (2006) ‘emphasize theé importance that hedge funds stop
loss at an opportune moment, and we believe that the maximum loss may be regarded as
a proxy for the upper limit of loss. If the fund has a well-developed mechanism of risk
management, the maximum loss reflects the result that the fund establishes the upper
limit of acceptable losses in consideration of various risk resources. However, it is more
important that the fund has the ability to recover its prior loss and stabilize investors’
confidence after stopping the losses. According to the previous results of leading funds
and small live groups, we know that the extreme adventurers of risk, or small live funds,
have no resistance against downside risk but they have a good ability to recover severe
losses once the market stabilizes. The recovering ability of maximum loss is a necessary
condition of survival for adventurers. Hence, we further investigate the difference
between the recovering ability after the occurrence of maximum losses of successful
groups and other control groups. In order to measure the recovery degree and ability of

maximum losses, we construct two dynamic indicators for them.
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Measure of recovery ability (recovery rate)

Rumaxioss.i Tepresents the loss of the monotone increasing time series for the 1 fund at a
particular time period T

tmaxloss,i represents the order time series when the i fund suffers a larger loss than before
RMaonss,i = {ri,t(l)ri,t(Z) ''''' i,t(n)}

tMa><loss N = {t(l)ﬂt(z)b ------ t(n)}

where 0<t, <t, <.....<t, <T; G <iowo.<hio <Gy <0

r.. represents the maximum loss of the i fund during the whole sample period which

it(n)

occurs at time t(n)

NAV maxiossi represents the time series of the month-beginning value of net assets when

the fund suffers the maximum loss

NAVMaonss,i = {NAVi,t(l)—l NAVi,t(z)-l ------ NAVi,t(n);l}
zdi,k
RC,, =+ e (3.4-4)
’ t } :P:-r-
where te[t;t;.,) Il ®
if NAV, >NAV,,  de=4%" ] 1
NAV,, < NAV, , d, =0

d;; =1 represents the fact that the net asset value of the i fund has recovered to its prior

level before suffering the maximum loss at time t.

Hence, the RC; represents the proportion of the recovering counts of the maximum loss
in terms of all of the observations of the i fund, from its inception to time t. If the
recovery rate is high, it means that the possibility of recovery from the maximum loss is
high according to the past behavior of the fund. We also repeat the same procedure to
calculate the recovery rate of the i1 fund which corresponds to a CS/Tremont style
benchmark at time t. (i.e. Mkt RC i;). This measure can help us to understand the
frequency of the industrial market’s recovery from loss during the same observational
period. The difference between the recovery rate of a corresponding market measure of
the 1 fund and the 1 fund as equation (3.4-5) can help us to understand whether or not the
fund has a better recovery ability than same-style businesses under the same observation.
We regard RC;; and dif RC;; as the absolute and relative measures of recovery ability.
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dif _RC,, =RC,,—Mkt_RC,, (3.4-5)

Measure of the recovery degree

The funds have to make a continual profit after the occurrence of maximum losses, so
that it can reduce the threat of withdrawal of money and closure. However, the time
periods of observation for following the recovery are 3, 6, 9 and 12 months because
most investors are not willing to observe for too long a period. In addition, the defunct
funds are divided into two groups, namely “defunct 1~ and “defunct 2. The “defunct 1~
means that defunct funds were actively working for at least one year before the
maximum loss occurred. The “defunct 2" means that defunct funds were closed within
one year. In order to understand the following recovery, we construct the measure of the
recovery degree as equation (3.4-6)

Rdi = NAVi,t(n)+m - NAvi,t(n) £ (34-6)
’ NAV — NAV,

it(n)-1 iLt(m)

where t(n) represents the time point that the i fond incurred the maximum loss during

the whole sample period; NAV;, the momh begmmng value of net assets of the i1 fund

at time t(n) m=3, 6, 9 and 12 (observed peqod)
[

|
11

If the ratio is higher, this means that the degree of tecovery is better. Rd;, > 1 means
that the 1 fund did not only completely recover its maximum loss, but also made
additional profits, and allowed its NAV to reach a high level after m months when the
maximum loss occurred. The Rd;, < 0 means that the i fund did not only un-recover its
maximum losses but also continually expanded them. 0 <Rd;,, <I means that the i fund
recovered part of its loss after m months. For example, Rdi3; = 0.8 represents the fact
that the 1 fund made profits in three month after incurring the maximum loss and the

total gains can compensate for 80% of the loss.

Table 16 shows the statistics of recovering from losses of each group from January 1994
to November 2004. The mean of recovery rate in the directional successful funds is 0.75,
and 59.9% of them has a better recovery ability than same-style businesses, in addition,
the mean level is significantly higher than other control groups. The ratio of recovering
maximum loss for the directional successful group is 90%, that for the other live groups
i1s 70% at least and the defunct groups roughly range from 35% to 45%. According to
prior statistics of the maximum loss or drawdown, the degree of loss for the successful
group is lower than the other different-scale groups, however, there is no statistic
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significance between the same-scale live and defunct groups. Nevertheless, the recovery
ratios of them are significantly different. The recovery ratios of maximum drawdown
are the consistent with those of the maximum loss. The recovery ability of maximum
loss during the tolerant period given by investors becomes a necessary condition of

survival.

Furthermore, it can be seen that the mean and median time of the successful group
recovery from their maximum losses is 10.4 months and 6 months. In contrast with the
successful group, the time of the same-scale defunct group is 5.2 months on average.
(i.e. median time is 3.5 months). However, the recovery speed of the defunct group is
faster than the live group; those funds without the recovery are closure after nine
months on average. (Median time is 6 months). The other control groups also have the
similar results, thus the six months mayberis:a good estimation of the tolerant period of
investors. When the funds suffer from the great losses; the managers have to make a
continual profit to compensate|the partial 10Ssuduring the tolerant time; otherwise
investors may stop losses and choose another better myestments. So we further observe

the recovery degree of each group after-the occurrence of maximum losses.

o
—

Table 17 demonstrates the-degree obt‘ igeco{;:e_‘ring from losses and the proportion of no
recovery from losses after.3,.6;.9 apd 12 months when: the maximum losses occurred.
The ratios of the successful group that do not only un-recover its maximum losses but
also continually expand loss after 3,6, 9 and 12 menths are 29%, 22%, 17% and 17%,
respectively. The other ratios of the live or defunct 1 groups are roughly near to 30%. It
indicates that 70% of them have controlled the degree of losses and begin to make gains
to cover partial losses after 3 months. However, half of the defunct funds that are closed
within one year (i.e. defunct 2) has continually expanded losses. Whether the live or
defunct 1 group, the degree of recovering from loss is increasing over time. For example,
the half of the successful funds recovers from the 86% loss after six months and is
complete recovery after nine months. In contrary to the defunct 2 group, half of them
recovers 10%-20% loss or expands loss after 9 months. So the difficulty of survival for
the funds lack of recovery ability is very high especially in the competitive environment.
As concerns a few successful funds without complete recovery within one year, they
have already recovered its maximum loss at the end of 2004, but the defunct funds do
not. The reason that these funds are not ended within one year may causes of their

reputation that let investors be willing to give them longer tolerance period.
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As for the non-directional funds, most result is consistent with the directional funds, but
there exists some differences. The recovery time and the tolerant period of investors for
non-directional funds are shorter than those of the directional funds. Of course, the
recovery time depends upon the degree of losses; hence, the recovery speed of the
non-directional funds is faster than the directional funds due to the low degree of losses.
When the large funds face the maximum loss, the threat of closure for them is higher
than small funds. The large funds without the recovery are ended after four months on
average when the maximum loss occurred. (i.e. median time is one month). In addition,
the degree of loss for defunct 2 is larger than the other groups; the funds still are closed
within one year even they can recover from the maximum loss. The table 17 reports half
of large defunct funds completely recovers loss and makes additional gains 3.98 times
size of the loss after 9 months. It sufficiently reflects their specialty of the sensitivity of
the losses and aversion to risk.
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4. Methodology of survival analysis and empirical result
4-1 Methodology

In this part we use 2518 individual funds, which include 1475 live funds®® and 1043
defunct funds, covering the period January 1994 to November 2004. We will employ
the Kaplan-Meier estimator and Cox proportional hazard model to investigate the
survival time and testing for the effects of covariates, which used the key factors from
the section 3. The survival function S(t) is defined as the probability that the fund
survives at least until time t. Let survival time T be a positive random variable with
distribution function F(t) and density f{(t), the survival function is defined as

St)=Pr(T >t)=1-F(t) (4.1-1)
The p.d.fis defined as

dF(t dS(t
f(t)= df):— t() (4.1-2)
The hazard function is defined as kA
0= limPr(t <T<t+AtTet) | f (t%filogS(t) 4.13)

[y At ST dt
Nonparametric method-The'Kaplan-Meiék.estimator

The Kaplan-Meier (KM) estimator is the common nonparametric method for estimating
survival functions.

Suppose there are m distinct failure time, t <t,<....<t.

n;is the number of funds alive immediately preceding the jth failure

djis the number of funds who failure at time t;

(1-dj/n; y"* represents the conditional probability of survival at interval end to be the jth
failure, given that fund is alive at the beginning of interval

The KM estimator is defined as*

** We induce 43 defunct funds excluding the liquidation, which contain 32 directional funds and 11
non-directional funds, have similar attributes as live funds. They have the positive buy and hold returns
prior to the last 3,6 and 12 months and the last AUMs exceeding $20 million for the directional funds and

$50 million for the non-directional funds.
39

l—n—f:Pr(T >t T >t,)
]

4 The equation is achieved through multiplying all conditional probability
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d;
=iy (4.1-4)
n;

s=[Ta-

jiyst

for t <t<t . S(0)=1

We employ the Kaplan-Meier model to estimate the survival function of all fund and
then use the log-rank Chi-square to test for effect of fixed covariates*'. The test can help
us to find out the individual impact of each covariate on survival, and also to know the
simultaneous impact of their combination on the survival time. The testing result is
useful for screening covariates before proceeding to estimate Cox regression model.
According to prior discussion and literature, we simply illustrate the five categories of
covariates that affect the funds survival.

1. Characteristics:

(1). Binary variables: Audit, High. water mark (HWK), Leverage, Own capitals
provision. If the fund has the provision, the binary variable is one.

(2). Fixed covariates: Fee, Incentive fee express as .a percentage. Minimum
investment express,in'$ thousand. Leckup time: (Lock t) and Redemption
time (Rem_t) express as months, _

Size: average monthly AUM express iﬁ'@l‘nillion.
3. Performance/risk: average monthly retttirn and standard-deviation, average monthly
active return and standatd deviation.

|
11

4. Recovery ability: ‘
(1). Binary variables: The ‘d.recover i1s one if the fund has recovered from the
maximum loss at the end
(2). Absolute and relative recovery rate (RC, dif rc): The RC represents the
proportion of recovering counts of maximum loss to all observations during
whole lifetime. The dif RC is the difference of recovery rate between the
funds and their corresponding market. The definition refers to equation (3.4-4)
and (3.4-5). The RC and dif RC regard as the absolute and relative recovery
rate.
5. Flow and competition: quarter flow and industrial favorable positioning at the end of
exit. The definition refers to (3.2-3) and (3.2-5)

According as the findings of section 3, we expect that Audit, HWK, Lock t, Rem t, size,
performance measures, d recover, RC, dif rc, flow and FAV have the positive

relationship with the survival time. Only the risk measures are negative. As for the

d.
S()=Pr(T >t,)=Pr(T >t )*Pr(T >t, [T >t )=Pr(T >t )*(l 7n—‘
i
*I' The method treats the covariates as a set, and can test the null hypothesis that they are jointly unrelated
to survival time or test for certain incremental effects of adding variables to the set.
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performance fee, manage fee and minimum investment from the literature; the relations
with survival time are not consistent. Based upon the rigidity of the pricing strategy, the
fee and incentive fee may not affect the fund survival.

Semi-parametric method- Cox proportional hazard model (Cox PH model)

Cox PH model is widely used in the analysis of survival data to explain the effect of
predictor variables (i.e. covariates) on hazard rate; it allows an unspecified form for the
underlying survivor function. We employ the Cox PH model with time-dependent
covariates and the model is written as:

A B,2(1) = A, (D exp(z(t) B) (4.1-5)

Where z(t)" is the transpose of the time-varying covariate vector z at time t
Ao(t) 1s an arbitrary base-line hazard rate
B 1s the vector of coefficient and use theipartial likelihood function to estimate the
coefficient ~

The Cox model produces-a hazard ratio (HR)“for each:covariate. The hazard ratio
represents the percent change of the hazard=raté, when the|value of the covariate changes
one unit. It means that the coyvariate CjiecfeEsr'é'S (increases) the hazard rate when HR is
smaller (larger) than one. We use bo“ﬂ};‘ of tflrb fixed and time-dependent covariates in the
Cox PH model. Basically, the characferistiés of hedge funds rarely change over time;
hence, they are treated as fixed. From.the prios dischs,sion, we know that many funds are
terminated due to the quality of . operation worséning recently. The quality of operation
generally displays in the performance, fund size, risk and recovery from losses aspects
and changes over time. Therefore, it is reasonable to treat these covariates as time varying

variables and their definitions are as follows:

1. Size ( AUMSs(t) ): average monthly AUM during previous 12 months and express in
$ million.
2. Performance and risk:

(1). Ret_year(t): 12 months buy and hold return

(2). Under year(t): a binary variable that is one if the 12 months buy and hold
return is negative.

(3). Alpha_year(t)“: the ratio of active return over 12 months to the annual
standard deviation of active return, it also represents the risk-adjusted return
and calls information ratio.

(4). Ex std ret(t): the standard deviation of active returns over 12 months

2" According to Brown, Goetzmann, and Park(2001) model, we used the under_year and Alpha_year to
measure the absolute and relative performance.
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(5). Std (t): the standard deviation of returns over 12 months
3. Recovery ability, Flow and competition: the definitions are introduced in the
preceding illustration but these covariates vary over time.

As for the relation between the hazard rate and these covariates should be opposite to
those of survival rate as previous illustration.

4-2 Empirical Result

Table 18 reports the survival estimates and mean survival time of hedge funds by
Kaplan-Meier model. From Panel A, we first observe the estimated probability that the
hedge fund will survive for 60 months or more. The probability of the directional fund is
0.679, while the large funds and small fund are 0.873, 0.492, respectively. The probability
of the non-directional fund is 0.749, while the large funds and small fund is 0.896, 0.592.
According to the log-rank tests for style and-.size, there exist significant difference of
survival function between the large and small*funds. The chance that the large funds
survive is far greater than that of'the’small funds. Of course, the surviving possibility of
non-directional funds that emphasize the safety first is longer than risky directional funds.
The difference of survival function between fthe directional and non-directional funds
has statistic significance at 1% level. | Pa"'ﬁ‘e}"B shows that*mean survival time of all
directional hedge funds is 82 months (i.e. 6“9 years), While those of the large and small
funds is 95 months (7.9 years), 60 months (5 years) respectively. The large funds indeed
outlive small funds. The findiiig'is consistent with Gregoriou (2002) and Rough (2005).

Table 19 Panel A shows the univariate Chi-squares.for the log rank test. The direction of
relationship between these covariates and survival time is consistent with our
expectation and prior discussion. It is special that the positive sign of the minimum
investment indicates that funds with higher threshold of purchasing tend to have longer
time to survival, but this result is opposite to Gregoriou (2002). The forward stepwise
sequence of Chi-squares for the log rank test is given Panel B, where it can be seen that
the effects of d recover, RC and audit are the most explanatory contribution. Although
the performance is key to survival, the better recovery capability from losses and quality

of disclosure about financial information also increase funds survival time.

Table 20 exhibits the hazard ratios from the Cox PH model with time dependent
covariates from 1994 to 2004. We can observe the effect of some predictor variables is
different between the directional and non-directional group. In the characteristics of the
audit, High water mark (HWK), leverage and Fee all significantly affect the hazard rates
of the funds whether in directional group, non-directional group, or combination. We
find the effects of the audit and HWK decrease significantly the risk of the hedge funds
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closure. For example, the estimated hazard ratio of the variable HWK is 0.512, it
represents that the hazard of closure for those who have HWK provision is only about
51% of the hazard for those who do not have HWK (controlling for other covariates).
The result is consistent with Park (2007) but is contrary to Rough (2005)*. The audit
also decreases the risk, the hazard for those who are willing to provide the audited
financial report is only about 37% of those who do not provide. It implies that the funds
which do not pay attention investor’s right and have the potential agency conflicts will
be eliminated from competition. So these characteristics of the audit and HWK will be a
good indicator for fund selection. The HR of leverage is 1.46, in other words, the hazard
of funds with leverage is 1.46 time of those without leverage.

For the quantitative covariates, we can subtract 1 from the HR and multiplying 100.
This value means that the estimated percent change in the hazard for each one-unit
increase in the covariate. For the lock time variable, the HR is 0.956, which the percent
change is 100*(0.956-1) = -4.4. For each one-month increase in lock time, the hazard of
non-directional fund is reduced. by an“estimated 4.4%. However, the lock time is no
effect on the hazard of directional funds. It reflectsithat the non-directional funds trade
some illliquidity investments /to keep stable. performances; hence, reducing the
uncertainty of cash flows can help them\to suryive. Mareover, the directions that the
management fee and incentive fee affect*the \hazard rate are opposite. Increasing
management fee and decreasing inceﬂtive-fee can reduce. the risk of hazard; maybe it
reflects the problem of agency conflicts with ‘asymmetric compensation.

The results in the size, flow and ihdustrial faverable positioning are consistent with
prior discussion. Most directional funds tend to small scales; therefore, they are more
sensitive to the cash flows than the non-directional funds. Hence, we find each one
percent increase in Quarter flow, the hazard of directional fund is reduced by an
estimated 32.4%. In contrast to the non-directional funds, the change of the flow dose
not affect the hazard, but the change of industrial favorable positioning (FAV) influence
it instead. For each one percent raise in the FAV, the hazard of the non-directional fund
is reduced by an estimated 42.9%. The favorite degree by investors for the
non-directional funds, which stress steady profits and keeps risk exposure to minimize,
decreases the risk of hazard. When the great deal of cash outflows due to the change of
industrial favoritism by investors, which may be withdrawn from this category to invest
newly launched funds or major-style targets, increase the difficulty of survival for the

non-directional funds because of requiring high threshold of size to operating.

# Rough(2005) finds that the High water mark increase the risk of liquidation. He explains that the funds
with HWK provision are difficult to achieve the requirements once the losses incurred. The study does
not find the effect of leverage and redemption time on survival.
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The poor absolute performance over the last year of life and high volatility increase the
risk of failure. Especially, the non-directional funds is evident, which the risk of failure
for the funds with losses is 2.454 time of those without losses. The high risk-adjusted
returns over the last year of life decrease the risk of failure, however, no effect of the
standard deviation of active return. The result is consistent with BGP (2001) and Rough
(2005) except for the volatility of active return. In recovery measures, the HR of
d recover is 0.648, in other words, the hazard of funds that have recovered from the
maximum losses is 64.8% of those without recovering, however, the directional and
non-directional funds have the similar results. For each one percent increase in recovery
rate (RC), the hazard of directional fund is reduced by an estimated 51.6%, but the
relative rate (Dif RC) increases the hazard by 46.2% instead. In contrast with the
directional funds, each one percent increase the relative recovery rate (Dif RC)
decreases the hazard of the non-directional funds by 62.7% and no effect of RC on
hazard. The non-directional funds are so,sensitive to the losses that the mangers tend to
smooth returns and avoid losses, so the Dif RC-among most of funds generally are not
too large. However, the, relative r€covery rate reflects the gap of recovery ability
between the fund and average same-style-.competitors. The invertors of the
non-directional funds would pay attentienito the'recovery condition of industrial market
once the loss occurred. So the relative r‘}_%_'@every rate for the non-directional funds is
more sensitive to fund survival than RC. H;Iowever, we believe the recovery ability of
funds is still the valuable information abouf fundsselection.

|
11
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5. Application to fund selection

The main purpose of survival analysis in hedge funds is that assisting investors to avoid
choosing funds which have encountered large losses to be liquidated or closed and
select the funds that provide consistent returns and maintain good operation for a long
time. According to the result of survival analysis, we have comprehended the factors of
survival, but it is more important how to use these relevant information to select
potential targets before due diligence. We have tried to use the in-sample data to
estimate the survival function of each individual fund by the Cox model, and select
investing targets by means of the high forecasted probability, which the funds will
survive at least two years. However, the criterion is difficult to work in practice because
the differences of survival probability in short term, such as one or two years, between
the normal operating funds and good funds are very small. Nevertheless, we still use

these information of fund survival to do simple épplication of fund selection.

We make use of the relevant covariates of survival function-to select funds and form the
portfolio at the end of each,calendar year ﬁ';m 1996 to 2002, We use the four criteria of
selection, which include one-year Sharpe ra‘qo ohe-year relatively risk-adjusted returns
(i.e. Alpha_year), recovery rate (i.e. RC) and a compos1te score of survival. According
to each criterion we select the top 24 tanking funds of:the sample, which the new funds
with less one year track record are excluded atithat calendar year, then compute the
attrition rate, equal-weighted and value-weighted monthly return of the portfolio in next
one and two years. We hope the RC or the composite score can pick those funds that
have the longevity or provide better performance than the Sharpe ratio. In addition, we
repeat the same procedure to select the large and small hedge funds separately. If the
AUM of the fund at the end of calendar year is above (below) basic threshold**, then the
fund is grouped into the pool of the large (small) funds.

Next, we illustrate the procedure of constructing the composite filter. Firstly, we use the
most significant binary covariates of hazard to screen some potential funds with high
risk of failure. However, in consideration of the less numbers of the funds pool , we

only exclude the funds lack of providing audit reports, no high water mark provision, no

* The basic threshold of the directional funds and non-directional funds are US $ 20 million and US $ 50
million
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recovery from the maximum loss and negative 12 months buy and hold return from the
pool. In the second step, we separately rank all active funds in the pool according as
each significant time-varying covariate. Form prior result, we know that directional
funds have six significant covariates such as quarter flow (i.e. flow_Q), absolute and
relative measures of recovery rate (i.e. RC and Dif RC), one-year relatively
risk-adjusted returns (i.e. Alpha year), one-year return (Ret year) and standard
deviation, while the non-directional funds have five variables. Lastly, each individual
fund has its ranking according to each covariate and we sum up the rankings to be its
composite score of survival. The high score may reflect that the fund performs well in

all dimension or balance in each dimension according the experience of the past year.

Table 21 Panel A demonstrates the attritionrate and out-of-sample performance in all
directional funds. The attritionsrate ofall funds’in one year is 12.7%, and that by mean
of each filter ranges from 0.6% t0-7.2% on average. ‘The attrition rate of composite filter
is obviously less than the other filters; it really provides-the function of choosing live
funds in short run. In performance side;, the means of annual equal-weighted (i.e. EW)
and value-weighted (i.e.VW) returns of fipgbortfolio selected by the Sharpe ratio are
16.51%, 14.28%, respectively. The (t)t%ler ﬁit_‘ers choose the portfolios that the means of
EW return range from 19.1%_to: 12.2:9% and those of VW return from 12.84% to 6.43%.
The Sharpe ratio offers more consistent and less Voiatile returns over each calendar year
than those selected by other filters. Especially, it does not only perform well even in the
difficult equity market during 2000 to 2002 but also has better response to market
shocks. For example, it is unlike the portfolios selected by risk-adjusted return (ie.
Alpha year) or composite score suffers from the large losses in 1998 and these filters
choose the problem large funds. However, the Sharpe ratio and recover rate can choose
the moderate large funds to pass the crisis, but the former can select the large funds with
better gains as the market rebounds in next year than latter. The nature of both the
Sharpe ratio and recovery rate is close and provides the function of risk control, but it is
also important to satisfy the requirements of both profits and safety for the investors.
The filters of the risk-adjusted returns and composite score even provides the less
attrition rate, but their performances are too volatile and suffer from larger losses than
overall funds during the market crash. Panel B demonstrates the results of all large
directional funds and are consistent with overall funds. The attrition rate of the large

funds is lower than overall funds, so the filters provide the effect of reducing attrition
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for large funds is not evident. Merely, the good evidence of the Sharpe ratio may
interpret as the result of the spurious control. Whether the overall funds or large fund
sample, the EW and VW returns of the portfolio selected by the Sharpe ratio unlike
other filters are close, in other words, it implies that the Sharpe ratio tends to select the
large funds. Because the Sharpe ratio is an easy managing instrument of reviewing the
performance for holding positions or screening the potential targets by the institutional
investors. Hence, the large funds will maximize the Sharpe ratio as the objective in
order to attract institutional investors’ attention or satisfy their requirements. In contrary
to small funds, it is no incentive to maximize the Sharpe ratio because small funds lack
of enough reputation can not attract flows of institutional investors, even they have the
good Sharpe ratio. However, it is still a good choice by means of using the Sharpe ratio

to select more volatile large targets.

Panel C reports the results of -al-small directional.funds and the effect of reducing
attrition rate is apparent. According to survival analysis and observed behavior of small
funds, the small funds belong to the group of high risk of hazard. The young directional
funds in order to survival adopt high‘ri:sk};,;cpéi'é"tics {to achieve an outstanding performance,
and cumulate a reputation-and scales Lquici%ly during the initial period. Therefore, it is
meaningful that using these_filters |to screen some small funds with high risk. The
attrition rate of all small funds in oné year and twb years are 17.8%, 30.2%, and those
selected by composite score are 0.6%. and 4.8% on average. The composite score choose
the portfolio that means of the EW return in one year and two years are 17.74%, 15.27
% and those of the VW return are 17.62%, 14.85%. The performance and volatility of
the portfolio selected by the Sharpe ratio and composite score are close. The Sharpe
ratio that selected the small funds does not perform as well as that in large funds. The
recovery rate provides the high ratio of mean return to standard deviation and less
volatile returns among those of other filters. Moreover, it is a good choice by means of
using the composite score to select directional small targets. The filter can effectively

decrease the attrition rate and obtain better performance than overall small funds.

Table 22 Panels A and B, report the attrition rate and out-of-sample performance in all
and large non-directional funds. The attrition rate of the all funds and large funds in one
year are 10%, 6.1%, and that by mean of each filter ranges from 1.8% to 7.1%, 1.8% to

6.6% on average. The composite score provides the effect of reducing attrition for the
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non-directional funds is lower than the directional funds; moreover, the effect for the
large funds is not worth mentioning. In fact, the marginal effect of decreasing attrition
rate is small because the non-directional funds with low risk attribute tend to be steady
in trading. Adding some constrained conditions reduces the investment opportunity
instead, it is verify that the performance of the large funds selected by composite score
is worse than the other portfolios. The means of annual EW and VW returns of the
portfolio selected by the composite score are 7.84%, 7.57%, respectively. The other
filters choose the portfolios that the means of EW return range from 9.45% to 9.77%
and those of VW return from 9.31% to 7.68%. Basically, the difference of performance
between the mutual portfolios selected by each filter is small. The recovery rate offers
less volatile returns over each calendar year than those selected by other filters. The
large non-directional funds are sensitive tolosses and risk; therefore, using the recovery

rate to screen targets can work well.

Panel C reports the results of all'small funds and the'effect of reducing attrition rate is
apparent. The performance of the portfoelio selected by Alpha_year is the best among all
filters. The means of anndal EW and V:V%fetums in one year are 14.39%, 15.86%,
respectively. However, the non-di%ejf:tionggll small funds-.may take the strategy of
maximizing the risk-adjusted returns on the premise that they have controlled the risk.
They set up its reputations by means of successive ‘g"(')od rankings among the same-style
rivals, so, the filter of Alpha year the in non-directional funds works better than in
directional funds. The attrition rates of the portfolios selected by Alpha year and Sharpe
ratio are close; however, the reward of former is better than latter. Moreover, it is an
alternative choice by means of using the information ratio to select the non-directional

small targets.
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6. Conclusion

This study investigates about key factors to survival of the fittest and using survival
analysis to verify the relationship with these factors and hazard rate. We find some

evidences about this issue.

(1).Different initial sizes lead to different investment philosophies as young age. Funds
with the initial advantage of capital tend to regard stable rewards as their first goal,
while the small funds start to change their behavior to be consistent with the former as
long as they have reached the safe threshold of size. In other words, the successful funds
with an initial small size will dynamically adjust their risk/reward relationship during

the lifecycle phase

(2).Directional funds are more sensitiyesto size rt‘han non-directional funds. The strength
of the initial size has a higher-influence of the survivalirate-of directional funds than that
of non-directional funds. The stability of tl}g flows is the key to survival for small funds
and change of favorite by investors is lone:{_i'uétor which leads large funds to close. Most
directional funds tend to small scalesﬁ; [there'ﬁl'(?re, they are more sensitive to the cash flow
and size than non-directional _funds.LWe ﬁnd each one percent increase in quarter flow,
the hazard of directional “fund re(iuées by an estitfiated 32.4%. In contrast to the
non-directional funds, the change of flow dose not affect the hazard, but the change of
industrial favorable positioning (FAV) influence it instead. For each one percent raises

in FAYV, the hazard of the non-directional fund reduces by an estimated 42.9%.

(3).Opposing extremes of trading manners in the directional style have a survival space
and a clear strategic position of risk is a necessary condition of successful funds.
Adventurers of risk aggressively chase high rewards as their first goal, although they
have no resistance against unanticipated shocks. They have a good ability of recovering

severe losses once the market stabilizes.

(4).The recovering ability of maximum loss during the tolerant period given by
investors becomes a necessary condition of survival. The hazard of funds that have
recovered from the maximum losses is 64.8% of those without recovering. For each one

percent increase in recovery rate, the hazard of funds reduces by an estimated 42.4%.
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(5).The major reason of why the large funds, which choose to leave based upon keeping
records or considering the market conditions, is that they show the signs of performance
declines during the later period. As for the small funds without which did not reach the
basic threshold, these are eliminated since they lack of performance and competitive
power. The poor absolute (relative) performance and high volatility increase the risk of
failure, however, the no effect of the standard deviation of active return. The result is

consistent with BGP (2001) and Rough (2005) except the volatility of active return

(6).There is no obvious pattern to support the fact that successful funds are more alert to

market shocks in advance, but they certainly have a better response to them.

(7).The characteristics of high.water mark (HWK) and providing the audited report are
indeed the important factors of-hedge~funds’ysuryival.” The funds that do not pay
attention investor’s right and haveithe potential ageney conflicts will be eliminated from
competition. The hazard oficlosure for those svho have HWK provision is only about
51% of the hazard for those who do not! haVe HWK. The result is consistent with Park
(2007) but is contrary to Rough (2005) The audit significantly decreases the risk, the
hazard for those who are willing to Rrovufe the audlted financial report is only about
37% of those who does not pr0V1de them

1 |

Lastly, we make use of the relevant:covariates: of survival function to construct a
composite filter to select funds. The attrition rate of the portfolio selected by composite
filter 1s obviously less than that of the Sharpe ratio. The composite filter provides the
effect of reducing attrition rate of the non-directional funds is lower than the directional
funds; likewise the effect of small fund sample is better than large funds sample. The
portfolio of the directional funds selected by the Sharpe ratio does not only perform well
even in the difficult equity market during 2000 to 2002 but also has better response to

market shocks.

The good evidence of the Sharpe ratio may be interpreted as the result of the spurious
control. Because the Sharpe ratio is an easy managing instrument of reviewing the
performance for holding positions or screening the potential targets by the institutional
investors. Thus, the large funds will maximize the Sharpe ratio as the objective in order

to attract institutional investors’ attention or satisfy their requirement. In contrary to

129



small funds, it is no incentive to maximize the Sharpe ratio because small funds lack of
enough reputation can not attract flows of institutional investors, even they have the
good Sharpe ratio. The evidence shows that using Sharpe ratio to select the small funds
does not perform as well as that in large funds. Moreover, it is still a good choice by
means of using the Sharpe ratio to select more volatile large targets. The other filters

such recovery rate, composite filter, relative risk-adjusted return are properly applied to

select small targets or non-directional funds.
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Table 1 Summary of the empirical results of the attrition rate and survivorship bias

Authors Data base Sample period Attrion rate (annual)
Fung & Hsieh Pool data from LDC and TASS 1 Sample period:1986-1996 (CTA) 1.CTAs- 19%
(19972;1997b;1998) 2.Sample period:1994-1996(HFs) 2.CTAs motality-52.31%

Brown Goetzmann and
Ibbotson (1999)

Brown Goetzmann & Park
(2001)

2.TASS data(1989-1998)

US offshore Funds Directory (hand- | Sample period:1989-1995(HFs) 1.CTAs- 20%
collected) 2.HFs-14%
1.Database: OFD (offshore funds |1 Sample period:1989-1998 1.CTAs- 20%
directory ) 2.HFs-15%

3.attrition rate of managers--86.32%

Liang (1999 ; 2001)

1.Database:HFR(1999)
2.Datebase:HFR & TASS (2001)

1.Sample period:HFR---1993-1997/7 [1.HRF database - 2.17%
2.Sample period: TASS--- 1994-1998/7|2.TASS database - 8.3%

Getmansky & Lo & Mei(2004) | 1.Database:TASS

1.Sample period:1977/2-2004/8 1.HFs- 8.8%

Malkiel & Saha(2005)

1.Database: TASS ( hedge funds)

2.Database: Lipper (Mutual funds)

1.Sample period:---1994-2003 1.HFs- 17.46%
2.Mutual fund--5.765%

Baquero, Horst& Verbeek(2005) |1.Database:TASS

1.Sample period:---1994-2000 1.HFs= 8.64%( quarter
2.16%*4=8.64%)

2. Liquidation rate =5.2%
(quarter 1.3%%*4=5.2%)

|

Park(2007) 1.Database:TASS 1.Sample period:---1995-2004 1.HFs- 8.7%
2.real failure rate --3.1%
Authors Data base Sample period Survivorship bias(annual)
Fung & Hsieh Pool data from LDC and TASS | [1 Sample period:1 986-1996 (CTA) 1.CTAs- 3.54%
(19972;1997b;1998) 2‘Séqg%&iod:}994-l996(HFs) 2.HFs--1.5%
! 't
Fung & Hsieh Pool data from LDC and TASS | [1.samp Reriod:1‘986-1998(CTA) 1.CTAs- 3.6%
(2000;2001) | [2.sample-period: 1994-1998(HFs): 2.HFs- 3%(individual fund)
1 |

3.HFs-1.4%(fund of fund)

Brown Goetzmann and

US offshore Funds Directory:

Sample period:1989- 199 5(HEs)

1.HFs- 3%(individual fund)

2.Datebase:HFR & TASS (2001)

2.Sample period: TASS--- 1994-1998/7

Ibbotson (1999) (hand-collected)

Ackermann, McEnally |Pool data from HFR and MAR 1.Sample period:1995-1998 1.HFs- 0.16%
and Ravenscraft (1999)

Liang (1999 ; 2001) 1.Database:HFR(1999) 1.Sample period:HFR---1993-1997/7 1.HRF- 0.39%

2.TASS- 2.24%

Bares, Gibson& Gyger |[FRM 1.Sample period:1994-1999/4 1.HFs=1.32%
(2001)
Amin& Kat ( 2003) TASS 1.Sample period: 1994/6-2001/5 1.HFs= 1.542%
2.survivorship bias range4%-
5%(small, young, or used leverage)
Malkiel & Saha(2005) TASS 1.Sample period(survivorship bias): 1996- | 1.HFs= 4.42%(survivor-total )
2003 2.HFs=8.35%(survivor-defunct )
Rouah (2005) HFR 1.Sample period: 1994/1-2003/12 1.HFs=1.51% (survivor-defunct )
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Table2: Description of size, performance, risk and managers’ skills for leading funds.
Panel A: Description of size and performance

Fund Size (USD million) Performance (annual return %)
Group Style age  Terminal Rank‘of Initial . Mean Me'an Jensen's .
(year) AUM Terminal AUM quantile retumm active alpha Alpha2
AUM return
8.7 1,273 rankl 49 55% 44.0 335 213 * 18.7
Emerging 10.3 840  rank2 259 90% 79 -1l -1.1 78
Markets 53 627  rank3 16.2 82% 13.1 02 30 . 214 "’-‘f
IN) 502 rank4 108.2 9% 144 1.7 8.8 * 30,1
1.5 426 rankS 26.0 90% 8.1 1.9 21 0.8
8.1 3319 rankl 250 89% 8.2 S5 4.5 52 %
56 2490  rank2 254 89% 9.0 -49 37 9.3
Global Macro 113 1,840  rank3 48.0 95% 9.1 -4.8 49 29
1.1 1,382 rank4 79 67% 123 -0.2 5.6 38
8.8 1,004  rankS 0.7 15% 312 239 29.6 *** 11.0
9.2 2,720 rankl 6.3 63% 122 09 6.4 #** 1.6
o Long/Short 6.9 1,303 rank2 53.2 96% 17.8 6.2 10.1 = 33
Directional fundsE v Hedee 8.2 1241  rank3 13 26% 24.5 115 170 k% 194 k%
VIS 05 843 rankd 35 93% 51 21 64 58
9.9 789 rankS 29.0 91% 20.6 6.7 13.1 %% 17.0 %%
10.7 3,969  rankl 9.7 % 10.5 3.2 34 39
Managed 59 2,137 rank2 15.5 81% 24 154 13.6 X 104
Futures 8.7 2,005  rank3 6.7 65% 210 12.0 10.8 8.5
6.0 1,115  rank4 20.6 86% 132 59 5.2 0.7
9.9 1,079 rankS 16.1 81% 15.8 8.7 3. * 1.0
Multi_strategy 9.4 3433 rankl 4.0 52% 13.1 0.7 7.1 9.0 ##x
9.9 2,117 rank2 70 65% 12.0 0.2 36 * 12.1 %
52 2,005  rank3 45.9 95% 12,6 2.3 111 56 %
10.2 1,815 rankd 58 62% 16.2 44 10.0 = 12.7 %
9.1 1,543 rankS 10.0 2% 8.9 29 4.6 #F* 0.5
6.9 3,004  rankl 80.9 9% 20.6 112 10.6 * 5.5
Convertible 83 2,004 rank2 9.7 65% 13.1 29 43 W‘ 6.8 ***
Atbitrage 10.6 1,619 rank3 50 45% 15.0 50 6.8 % 6.2
9.4 956  rank4 117 2% 16.4 54 6.7 *** 110 ##*
6.9 950  rank$ 30.8 88% 16.7 13 8.8 F** 1.1
9.8 2,201  rankl 36 8% 12.1 1.0 5.5 #EE 39w
Bquity Market 14 627  rank2 14.5 5% 144 44 57 *** 39 "
Neutral 10.6 449 rank3 79 60% 12.8 26 6.8 % 4.6 **
15 251  rank4 9.8 65% 8.5 -1.5 5.1 HEE 5.3 HEE
Nondirectional 5.9 222 rank5 20.6 82% 6.9 2.8 -1.7 -1.4
funds 115 3,749 rankl 183 80% 12.8 1.0 53w 4.8 %
79 3,292 rank2 50 45% 115 1.1 5.6 FEE 1.2
Event Driven 9.9 2,500  rank3 19.9 96% 11.8 04 4.8 6.3 ¥
10.8 2,010  rank4 210 82% 14.3 33 39 * 2.1
9.7 1,582 rankS 44 42% 14.5 2.4 7.3 wE 29
8.4 1,692 rankl 28.0 88% 10.8 44 6.2 * 1.6
Fixed Tncome 114 1,679 rank2 318 90% 10.8 39 34w 53 XX*
Atbitrage 8.3 1,159 rank3 21.5 83% 8.0 1.7 -1.0 210 ”"
10.5 806  rank4 248 86% 122 5.1 1.9 8.6 *#*
6.8 841  rankS 14.0 5% 12.7 13 8.8 ik 78 *

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at
the 5% level and * indicates statistical significance at the10% level
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Panel B: Description of Risk

Risk (%)
Group Style age Rank .Of standard Maximal loss Maximal  Average
(year) Terminal deviation P (monthly)  drawdown drawdown

AUM

8.7  rankl 15.837 2745 HEE -63.79 -25.60 -12.25
Emerging 10.3  rank2 6.016 0.991 ’“‘* -27.40 -17.72 -8.12
Markets 5.3 rank3 4,104 0.696 **%* -5.73 -9.94 -3.96
7.7  rank4 4,521 0.684 *** -33.98 -10.89 -2.26
7.5  rank5 5.164 0.740 -17.31 -18.96 -9.96
8.1  rankl 1.328 0.020 -5.47 -5.47 -2.44
5.6  rank2 2.852 0.223 -6.07 -14.18 -4.00
Global Macro  11.3  rank3 2.991 0.027 S.12 -15.01 -5.53
7.7  rank4 4.259 0.358 * -11.93 -12.64 -5.96
8.8  rank5 9.080 0.410 -28.82 -16.83 -8.67
9.2  rankl 1.897 0.222 ** -3.55 -3.87 -1.66
L 6.9 rank2 2.840 0.536 *** -2.79 -4.44 -1.55
Dlreﬁf;g;“al Egzi/ysgge 82 rank3 3376 0398 909 -13.67 380
10.5  rank4 3.107 (0.533 #** -6.57 -5.43 -3.19
9.9  rank5 2.675 (0.358 **x* -13.25 -19.21 -2.87
10.7  rankl 4.267 0.968 *** -10.14 -13.90 -5.27
Managed 5.9  rank2 6.627 1.456 **X -13.62 -21.01 -8.34
Futures 8.7  rank3 5.510 1.228 *#* -9.60 -17.90 -6.56
6.0 rank4 5.261 1.166 *** 9.73 -21.46 -8.79
9.9  rank5 4.960 1.020 H** -11.16 -17.96 -6.75
Multi_strategy 9.4  rankl 1.707 0.255 #** -8.78 -4.09 -1.09
9.9  rank2 2.276 0.542 #** -16.95 -6.91 -1.51
5.2 rank3 1.700  -0.177 -2.75 -4.97 -1.47
10.2  rank4 1.915 0.292 #** 9.12 -5.82 -1.82
9.1  rank5 0.753 0.078 **x* -2.51 -5.42 -3.07
6.9  rankl 3.401 1.087 #*%* -6.19 -9.76 -2.89
Convertible 8.3  rank2 1.458 0.791 #** -7.94 -11.81 -2.50
Arbitrage 10.6  rank3 2.355 0.714 *** -8.03 -12.08 -4.02
9.4  rank4 1.871 0.820 *** -8.60 -12.49 221
6.9  rank5 2.160 0.750 #** -1.96 -2.33 -1.50
9.8  rankl 0.805 (0.383 ¥k -0.48 -0.59 -0.25
Equity 74  rank2 1.134 0.807 *** -0.55 -0.74 -0.15
Market 106 rank3 0.803 0.335 ##* -0.44 -0.46 -0.20
Neutral 7.5  rank4 0.399 0.003 0.00 0.00 0.00
Nondirectional 5.9  rank5 1.241 0.831 #** 212 -2.18 -1.39
funds 11.5  rankl 1.053 0411 #** -3.16 491 -1.73
7.9  rank2 1.100 (0.35] sk -1.83 -2.58 -1.18
Event Driven 9.9  rank3 1.243 0.375 #*** -4.00 -9.92 -3.26
10.8  rank4 2.202 0.919 #** -6.70 -12.21 -1.97
9.7  rank5 1.245 0.410 *** -1.92 -2.74 -1.51
84  rankl 2.119 0.366 * -8.81 -17.66 -3.32
Fixed Income 114 rank2 1.601 1.182 ‘** -9.96 -15.46 -4.36
Arbitrage 8.3  rank3 3.204 1.982 % -30.12 -2.12 -1.65
10.5  rank4 2.527 1.964 *#* -16.20 -30.75 -6.21
6.8  rank5 1.666 0.335 * -5.34 -7.60 -1.36

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at
the 5% level and * indicates statistical significance at the10% level
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Panel C: Description of manager’s skill.

Selective capability Market timing and protection Recoverable time for losses
(annual return %) (%) (month)
Group Style age Rank .Of Jensen's Maximum Maximum  Average
(year) Terminal alpha Alpha2 p1 p2 loss drawdown  drawdown
AUM
8.7  rankl 213 * 18.7 2.816 *** 0.124 18.0 73.0 20.5
Emerging 103 rank2 -1.1 7.8 0.770 *** -0.407 * 15.0 14.0 20.2
Markets 53  rank3 3.0 214 wkE 1008wk 1.537 ##* - - 22
7.7  rank4 8.8 * 30.1 ***F 0.068 -1.018 ##* 15.0 18.0 32
7.5  rank5 2.7 0.8 0.793 #*** 0.089 4.0 40.0 13.0
8.1  rankl 45 #FE 52 * 0.000 -0.048 3.0 3.0 29
5.6  rank2 3.7 9.3 -0.017 -0.630 2.0 18.0 49
Global Macro 113 rank3 49 2.9 0.087 0.142 7.0 8.0 6.0
7.7  rank4 5.6 3.8 0422 * 0.139 6.0 - 6.8
8.8 rank5 20.6 Hkx 11.0 1.015 * 1.290 * 3.0 12.0 3.6
9.2 rankl 6.4 HF* 1.6 0.369 *** 0.378 #k* 12.0 2.0 3.8
L 6.9  rank2 10,1 e 33 0.743 #** 0.520 *** 3.0 7.0 2.6
P “gﬁg’s“al Egzifg‘;ige 82 rank3 172 w104 w033 % 0171 40 30 23
10.5  rank4 6.4 * 5.8 0.552 *** 0.048 2.0 7.0 4.8
9.9  rank5 13.] 172 #0231 * -0.327 7.0 7.0 2.1
10.7  rankl 34 39 0.952 *** -0.035 8.0 - 4.2
Managed 59  rank2 13.6 ’” 10.4 1.537 , 0.189 3.0 - 4.0
Futures 87  rank3 10.8 #*** 8.5 1.285 #** 0.137 3.0 3.0 29
6.0 rank4 5.2 0.7 1.278 #** 0.260 4.0 6.0 34
9.9  rank5 8.7 * 1.0 1.223 *** 0.453 * 8.0 3.0 5.2
Multi_strategy 9.4  rankl A 9.9 ki 0.143 -0.293 5.0 5.0 3.0
9.9  rank2 36 * 12.1 #* 0.198 * -0.896 *F* 11.0 5.0 2.7
5.2 rank3 111 #* 5.6 * 0.072 0.858 ##* 4.0 4.0 1.8
102 rank4 10.0 *** 12.7 #*% 0.183 * -0.285 5.0 5.0 32
9.1  rank5 4.6 FF* 6.5 F¥% 0.002 -0.201 * 7.0 6.0 3.5
6.9  rankl 10.6 * 5.5 1.481 *** 0.696 4.0 3.0 2.0
Convertible 8.3  rank2 43 “‘ 6.8 **k (.594 *“‘“‘ -0.352 * 3.0 6.0 2.3
Arbitrage 106  rank3 6.8 *#F* 6.2 0.763 *** 0.087 11.0 9.0 7.8
9.4  rank4 6.7 *¥* 11.0 #0477 * -0.617 * 3.0 6.0 2.0
6.9  rank5 8.8 Fx* 1.1 1.343 * 1.047 * - 3.0 4.0
0.8 rankl 5.5 3.9 #0509 F 0.611 * 2.0 1.0 1.0
Equity Market 7.4  rank2 5.7 *xx 39 * 0.961 0.753 , 2.0 1.0 1.0
Neutral 10.6  rank3 6.8 HH* 4.6 =+ (0.516 0.675 * 1.0 1.0 1.0
7.5  rank4 5.1 FxE 5.3 #k 0,014 -0.084 - - -
Nondirectional 5.9  rank5 -1.7 -1.4 0.806 -0.222 17.0 - 29.0
funds 11.5  rankl 5.3 #¥% 4.8 #0446 FFF 0.058 8.0 6.0 2.1
7.9  rank2 5.6 ik 1.2 0.678 *** 0.492 k% 4.0 4.0 2.8
Event Driven 9.9  rank3 4.8 #F* 6.3 #*% (0273 * -0.160 11.0 10.0 4.5
10.8  rank4 39 * 2.1 1.368 #k* 0.722 ##* 7.0 7.0 2.6
9.7 rank5 7.3 kEx 2.9 0.732 *** 0.507 _*** 5.0 4.0 24
8.4  rankl 6.2 * 1.6 0971 * 0.821 13.0 24.0 4.6
Fixed Income 114 rank2 3.4 FEE 5.3 FFk 0 (0.934 X** -0.348 , 5.0 15.0 4.0
Arbitrage 8.3  rank3 -1.0 21.0 #0932 * -3.946 kE 32.0 1.0 20.0
10.5  rank4 1.9 8.6 Fk 1,083 #F* -1.239 5.0 21.0 5.0
6.8 rank5 8.8 FE 7.8 * 0.468 0.178 10.0 9.0 2.0

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at
the 5% level and * indicates statistical significance at the10% level
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Figurel.Ttrend of the 12-months buy and hold returns of each style from inception to the end of the third year.
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Figure2.The time series trend of the 12-month buy and hold return for each style from January 1997 to November 2004.
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Figure3. Trend of the standard deviation of monthly returns prior to 12-months from inception to the end of the third year.
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Figure4. Trend of the standard deviation of monthly return prior to 12-months from January 1997 to November 2004.
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Table3: Percentiles of the final AUMs for live funds and defunct funds.
Unit: $ US thousand

Live funds Sample size| P10 P25 P50 P75 P90 P95
Total All 1,432 4,566 | 14,981 | 53,505 | 179,869 | 452,300 818,600
Inception before 2000 654 6,681 [ 20,820 | 75,102 | 244,000 | 647,000 | 1,290,000
Directional style All 960 3,930 | 11,785 45,264 | 146,289 | 400,230 711,000
Inception before 2000 460 6,173 | 18,504 | 61,464 | 205,188 | 496,244 | 1,096,900
Nondirectional |All 472 6,991 [ 22,003 | 81,909 | 239,469 | 610,182 984,212
style Inception before 2000 194 9,522 | 41,900 | 120,838 | 300,200 | 878,574 | 1,619,000
Defunct funds Sample size] P10 P25 P50 P75 P90 P95
Total All 1,086 904 2,300 7,923 [ 24,948 | 76,544 146,520
Inception before 2000 871 790 2,250 7,869 | 24,300 79,919 152,380
Directional style All 815 665 1,911 5,575 19,500 | 59,807 101,915
Inception before 2000 666 623 1,969 5,702 | 19,326 | 58,641 101,915
Nondirectional |All 271 2,000 5,300 [ 15,000 [ 53,162 | 146,520 366,000
style Inception before 2000 211 1,956 4,710 | 14,955 | 56,344 | 151,850 321,519
Liquidated funds Sample size] P10 P25 P50 P75 P90 P95
Total All 594 657 1,995 5,870 [ 20,525 58,641 99,669
Inception before 2000 463 614 1,969 5,650 | 21,378 | 67,892 109,454
Directional style All 445 430 1,519 4,184 [ 13,740 | 42,091 70,776
Inception before 2000 353 410 1,600 4,500 | 13,789 | 44,438 76,544
Nondirectional |All 149 1,956 5,300 [ 15,066 | 51,800 | 112,830 152,937
style Inception before 2000 110 1,762 4,588 | 16,851 | 55,001 | 126,071 152,937
No reporting funds Sample sizef P10 P25 P50 P75 P90 P95
Total All 319 1,377 3,792 | 13,900 [ 51,500 | 182,819 366,000
Inception before 2000 254 1,500 3,780 | 13,077 [ 44,802 | 167,400 321,519
Directional style All 239 1,300 3,279 [ 11,700 | 43,062 | 116,330 220,727
Inception before 2000 189 1,305 3,200 [ 11,098 | 35,332 | 115,374 209,088
Nondirectional |All 80 1,844 7,591 [ 16,425 | 60,850 | 424,870 830,560
style Inception before 2000 65 2,087 7,835 16,300 | 60,000 | 433,780 790,000

]

Table4: Sample size and median of the initial'and last AUMs in each group
Panel A: Sample size in each group

Sample size of directional trading

Sample size of nondirectional trading

Live funds

Inception date Groupl Group2 Group3  Total % Groupl Group2 Group3 Total % All

Before 2000 232 107 121 460 70.3% 93 42 59 194 29.7% 654

After 2000/1 (include) 189 111 200 500 64.3% 84 58 136 278 357% 78

Total 421 218 321 960  67.0% 171 100 195 472 33.0% 1432

Defunct funds

Inception date Groupl Group2 Group3  Total % Groupl Group2 Group3 Total % All

Before 2000 66 100 500 666 75.9% 23 33 155 211 24.1% 877

After 2000/1 (include) 16 22 111 149 71.3% 5 7 48 60 28.7% 209

Total 82 122 611 815 75.0% 28 40 203 271 25.0% 1086

los

Defunct funds Liquidated No No ¢ Zred Total Liquidated No No Closed or Total All
report  contact Mereed report contact Merged

Before 2000 353 189 103 21 666 110 65 28 8 211 877

After 2000/1 (include) 92 50 6 1 149 39 15 3 3 60 209

Total 445 239 109 22 815 149 80 31 11 271 1086
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The live funds of directional trading
inception before 2000
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Panel B: Proportion of numbers of funds' \uLth different hlmal sizes torall funds in each group

Inception Directional style Nondirectional style
Live funds |Groupl Group2 Group3 Total Groupl Group2 Group3 Total
group0 1 27.2% 19% 7% 19.8% 8% 2% 3% 5.2%
Before group0 2 | 72.8% 81% 93% 80.2% 92% 98% 97% 94.8%
year
2000 Defunct funds
group0 1 50.0% 22% 6% 12.6% 17% 15% 3% 6.6%
group0 2 50.0% 78% 94% 87.4% 83% 85% 97% 93.4%
Live funds
Aft group0 1 32.8% 22% 1% 17.6% 23% 5% 4% 9.7%
% Oeor o group0 2 | 67.2% 78% 99% 82.4% 77% 95% 96% 90.3%
(include) Defunct funds
group0 1 43.8% 18% 4% 10.1% 20% 0% 2% 3.3%
group0_2 56.3% 82% 96% 89.9% 80% 100% 98% 96.7%
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Panel C: Mean of the initial AUM in each group

Unit: US thousand
Inception before 2000

Directional style

Nondirectional style

Live funds Groupl Group2 Group3 Groupl Group2 Group3
group0_1 54,111 35,714 27,186 86,647 91,062 105,967
group0_2 5,974 4,289 3,967 12,026 6,220 5,859
Defunct funds

group0 1 69,999 50,675 34,799 109,261 113,999 74,466
group(0 2 7,025 5,911 3,715 19,396 9,430 7,853
After 2000/1 (include)

Live funds

group0 1 67,687 37,269 23,189 140,739 78,118 72,279
group(0 2 7,488 5,537 3,060 17,225 18,679 8,337
Defunct funds

group0 1 157,114 32,302 20,033 588,438 - 156,296
group(0 2 5,826 3,416 24,631 22,295 8,245

8,749

Panel D: Mean of the last AUM in each}gr'o_‘ﬁ'i;
| - i

Unit: US thousand

Directional style

Nondirectional style

Inception before 2000

Live funds Groupl Group2 Group3 Groupl Group2 Group3
group0_1 495,353 37,191 9,809 1,077,286 115,000 27,909
group0 2 388,428 34,533 8,261 625,154 88,841 20,495
Defunct funds

group0_1 156,872 37,730 8,249 339,198 99,451 22,430
group0 2 167,138 32,661 5,108 408,522 86,701 12,758
After 2000/1 (include)

Live funds

group0_1 332,400 42,096 12,847 542,071 103,070 31,583
group0_2 225,743 34,925 7,568 443,402 91,267 19,896
Defunct funds

group0 1 337,681 35,058 9,138 1,447,495 - 32,721
group0_2 97,832 35,507 4,953 468,577 66,185 15,092
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Table 5: The proportion of funds with each characteristic among fund groups.

Panel A: Sample of all funds

All funds Directional style Nondirectional style

Proprotion with having the provision All Live Defunct All Live Defunct All Live Defunct
High water mark 55.8% 753% 30.1% 53.5% 74.8% 28.3% 61.5% 76.5% 35.4%
Leverage 70.5% 67.2% 75.0% 71.5% 67.8% 75.8% 68.2% 65.9% 72.3%
Personal capital 413% 35.5% 49.0% 43.0% 38.4% 48.5% 37.1% 29.4%  50.6%
Open public 12.6% 13.4% 11.5% 13.6% 14.8% 12.1% 10.2% 10.6%  9.6%

Lockup period 282% 37.1% 16.5% 272% 359% 16.8% 30.7% 39.4% 15.5%
Audit 66.0% 74.2% 55.2% 64.0% 73.0% 53.4% 70.7% 76.5%  60.5%

Panel B: Sample of funds incepted before year 2000

All funds Directional style Nondirectional style
Proprotion with having the provision All Live Defunct All Live Defunct All Live Defunct
High water mark 34.6% 58.0% 17.2% 344% 60.0% 16.7% 353% 53.1% 19.0%
Leverage 72.8% 69.7% 75.0% 73.6% 69.8% 76.3% 70.4% 69.6% 71.1%
Personal capital 51.3% 46.9% 54.6% 52.1% 49.8% 53.8% 49.1% 40.2% 57.3%
Open public 11.5% 11.3% 11.6% 12.6% 13.3% 12.2% 84% 6.7%  10.0%
Lockup period 18.7% 30.0% 10.4% 17.9% 29.3% 9.9% 21.2% 31.4% 11.8%
Audit 71.1% 88.5% 58.2% 68.7% 87.4% 55.9% 77.8% 91.2% 65.4%
Panel C: Sample of funds incepted after year 2000

All funds Directional style Nondirectional style
Proprotion with having the provision All Live Defunct All Live Defunct All Live Defunct
High water mark 88.8% 90.0% 84.2% 86.6% 88.4% 80.5% 92.9% 92.8% 93.3%
Leverage 67.1% 65.0% 74.6% 67.8% 66.0% 73.8% 65.7% 63.3% 76.7%
Personal capital 25.7% 25.8% 25.4% 27.3% 28.0% 24.8% 22.8% 21.9% 26.7%
Open public 143% 152% 11.0% 153% 162% 12.1% 12.4% 13.3%  8.3%
Lockup period 429% 43.1% 42.1% 43.3% 42.0% 47.7% 42.0% 45.0% 28.3%
Audit 58.0% 62.1% 42.6% 55.8% 59.8% 42.3% 62.1% 66.2% 43.3%
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Table 6: Mean level of funds with each characteristic among fund groups.
Panel A: Sample of all funds

All funds Directional style Nondirectional style
Characteristic items All Live defunct All Live  defunct All Live  defunct
Incentive fee (%) 1920 19.46 18.85 19.06 1938 18.68 19.52  19.6 19.36
Management fee (%) 1.38 1.38 1.39 1.42 1.41 1.44 1.29 1.32 1.23
Maximal leverage 1.19 1.48 0.84 0.93 1.04 0.81 1.82 2.39 0.93
Average leverage 0.72 0.90 0.51 0.50 0.54 0.46 1.26 1.65 0.65
Lockup period (month) 3.24 4.29 1.86 3.11 4.12 1.92 3.56 4.64 1.66
Redemptin period (month) 2.45 2.52 2.36 2.28 2.38 2.16 2.85 2.80 2.95
Panel B: Sample of funds incepted before year 2000

All funds Directional style Nondirectional style
Characteristic items All Live defunct All Live defunct All Live defunct
Incentive fee (%) 18.89 19.24 18.63 18.77 19.16 18.50 1924 194 19.05
Management fee (%) 1.39 1.38 1.41 1.45 1.43 1.47 1.23 1.26 1.21
Maximal leverage 1.10 1.53 0.80 0.91 1.05 0.82 1.63 2.63 0.74
Average leverage 0.67 0.94 0.47 0.50 0.56 0.46 1.14 1.84 0.51
Lockup period (month) 2.17 3.49 1.18 2.13 3.54 1.16 2.26 3.37 1.24
Redemptin period (month) 2.51 2.70 2.36 2.33 2.58 2.14 3.01 2.98 3.03
Panel C: Sample of funds incepted after year 2000 |

All funds Directional style Nondirectional style
Characteristic items All Live defunct All Live defunct All Live defunct
Incentive fee (%) 19.67 19.65 19.76 19.57 19.59 19.50 19.87  19.7 20.42
Management fee (%) 1.36 1.38 1.32 1.37 1.38 1.33 1.35 1.36 1.30
Maximal leverage 1.35 1.44 1.06 0.96 1.02 0.80 2.10 2.19 1.70
Average leverage 0.82 0.86 0.68 0.50 0.51 0.48 1.44 1.49 1.20
Lockup period (month) 491 4.97 4.70 4.81 4.66 5.33 5.11 5.53 3.15
Redemptin period (month) 2.36 2.36 2.36 2.20 2.19 2.24 2.67 2.68 2.66

Note: "Incentive fee” is the percentage of fund profit. Incentive fee” is the percentage of asset under management. “Maximal leverage” is the fund’s upper limit
of external borrowing as a ratio of its own capital. Average leverage” is the fund’s external borrowing as a ratio of its own capital on average. "Lockup period”
is the number of months of unable redemption by investors during initial period "Redemption Period” means the redemption frequency are provided by funds.
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Table 7 Test of the proportion and mean level of characteristics among fund groups
Panel A: Comparison of defunct groups and live groups

Directional style Nondirectional style
Characteristic Defunct Live Dif t-value Defunct Live Dif t-value
Hwk 0.28 0.75  -0.46 -22.06  FE* 0.35 0.76  -0.41 -11.71 F*
Leverage 0.76 0.68 0.08 3.77 ok 0.72 0.66 0.06 1.82 *
Pcapital 0.48 0.38 0.10 4.27 ok 0.51 0.29 0.21 571 xx*
Lockup 0.17 0.36 -0.19 -9.43 k% 0.16 0.39 -0.24 -7.59  kxx
Audit 0.53 0.73  -0.20 -8.69  kEkx 0.61 0.76  -0.16 -4.49  kxx

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance
at the10% level

Directional style Nondirectional style

Characteristic Defunct  Live Dif  t-value Defunct  Live Dif  t-value
Incentive fee (%) 18.68 19.38  -0.71 -2.96 k¥ 19.36 19.62  -0.26 -0.68
Management fee (%) 1.44 1.41 0.04 1.04 1.23 1.32  -0.09 246 **
Maximal leverage 0.81 1.04 -0.22 -2.46 ** 0.93 2.39 -1.47 -4.92 Rk
Average leverage 0.46 0.54  -0.08 -1.45 0.65 1.65 -1.01 -4.69 kX
Lockup period (month) 1.92 412  -2.20 -8.81 Howok 1.66 4.64 -2.98 -7.66 k¥
Redemptin period (month) 2.16 238 -0.22 -1.92 * 2.95 2.80 0.14 0.64

Note: *** indicates statistical significance at the ‘1%%level, +* indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level &

Panel B: Comparison of different inception periods

Directional style Nondirectional style
Characteristic A B Dif  t-value A B Dif  t-value
Hwk 0.34 0.87  -0.52 -26.8  Fkx 0.35 0.93  -0.58 -20.87  Hx
Leverage 0.74 0.68 0.06 2.58 ok 0.70 0.66 0.05 1.37
Pcapital 0.52 0.27 0.25 10.82 ok 0.49 0.23 0.26 7.8 o
Lockup 0.18 043 -0.25 -11.28  ##* 0.21 042 -0.21 -6.16  ***
Audit 0.69 0.56 0.13 542  wxx 0.78 0.62 0.16 4.66  Fxx

Note: 1.A represents the sample of funds incepted before year 2000. B represents the sample of funds incepted after year 2000
2. *** indicates statistical significance at the 1% level
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Directional style Non-directional style

Characteristic A B Dif  t-value A B Dif  t-value
Incentive fee (%) 18.77 19.57 -0.81 -3.78  wEx 19.24 19.87  -0.63 -1.85 *
Management fee (%) 1.45 1.37 0.08 2.69 otk 1.23 1.35  -0.12 -3.63  EExx
Maximal leverage 0.91 096 -0.05 -0.57 1.63 2.10 -0.46 -1.41
Average leverage 0.50 0.50 -0.01 -0.14 1.14 1.44  -0.30 -1.25
Lockup period (month) 2.13 481  -2.68 -9.79  wwx 2.26 511  -2.85 -6.48  HE*
Redemptin period (month) 2.33 2.20 0.13 1.21 3.01 2.67 0.33 1.63

Note: 1.A represents the sample of funds incepted before year 2000. B represents the sample of funds incepted after year 2000
2. *** indicates statistical significance at the 1% level, **indicatesystatistical significance at the 5% level and * indicates statistical

significance at the10% level

Panel C: comparison of the directional fund groups and‘hen-diréctionalifunds groups

Characteristic | Non-directional Directional Dif t-value

Hwk 0.62 0.53 0.08 3.72 wkk
Leverage 0.68 0.71 -0.03 -1.63
Pcapital 0.37 043 -0.06 -2.74 *kok
Lockup 0.31 0.27 0.04 1.8 *
Audit 0.71 0.64 0.07 3.29 *kok

Note: *** indicates statistical significance at the 1% level,.and * indicates statistical significance at the10% level

Characteristic Non-directional ~Directional Dif t-value
Incentive fee (%) 19.52 19.06 0.46 2.21 ok
Management fee (%) 1.29 142 -0.13  -5.69 ¥**
Maximal leverage 1.82 093 0.89 49  kxx
Average leverage 1.26 0.50 0.76 5.87  kEx
Lockup period (month) 3.56 3.11 045 1.76 *
Redemptin period (month) 2.85 228 0.57 4.85  kxx

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance
at the10% level
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Figure 5 Trend of the proportion of AUM below the basic threshold of directional style
group over time. (Sample of funds incepted before the year 2000)
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Figure 6 Trend of proportion of AUM 'bEﬁW:'Bpéic threshold of non-directional style
groups over time  (sample of funds in¢epted before year 2000)
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Table 8: Mean and median time of the funds which have achieved a basic and safe threshold
in each group.

Directional style Nondirectional style
unit: months Basic survival thrshold Safe thrshold Basic survival thrshold Safe thrshold
Live funds Groupl Group2 Group3 Groupl Group2 Group3 Groupl Group2 Group3  Groupl Group2 Group3
Median time 15 28 18 44 ¥ 2 25 38 2 45 06 25
Mean time 25 37 23 48 37 3l 31 48 30 49 06 34
Defunct funds
Median time 14 16 13 27 40 21 10 31 25 23 38 39
Mean time 17 20 19 34 40 25 17 31 28 31 40 39
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Table 9 Survival proportion and the performance of initially large sized funds which exceeded the basic threshold within two year

Panel A: Survival proportion of each different initial AUM group

Example--total sample for directional style Directional style Nondirectional style
o Noof No.of  No.of Proportion NO of Adju§ted Group 01 Group 02 Group_01 Group 02 .
survival time . . . adjusted proportion of  Total difference Total difference
observed survival induced live of survival . (Large)  (small) (Large)  (small)
observed survival
above 24 months 1126 1018 3 90.67% 90.67% 90.67% 97.71%  89.38%  8.33% 91.36% 95.83% 91.08%  4.76%
above 36 months 1126 876 9 78.60% 78.60% 78.60% 89.14%  76.66% 12.49%  83.46% 95.83%  82.68%  13.16%
above 48 months 1126 761 14 68.83% 68.83% 68.83% 84.00%  66.04% 17.96%  76.54% 87.50% 75.85% 11.65%
above 60 months 1126 649 22 59.59% 7 59.96% 59.96% 77.71%  56.67% 21.04%  67.33% 66.67% 67.37% -0.71%
above 72 months 1126 467 26 43.78% 112 48.62% 48.62% 65.82%  45.44% 2038% = 56.58% 57.14%  56.55%  0.60%
above 84 months 1126 344 29 33.13% 179 39.39% 3939% 57.64%  36.11% 21.52%  46.86% 3529% 47.51% -12.21%

Note: (1).No. of induced live indicates the numbers of defunet funds that-have positive buy and held returns prior to the last 6 and 12 months and last AUMs

exceeding the basic threshold, exclusive of liquidated funds (2).No of adjustéd observed indicates-the numbers of observed live funds that their ages are smaller

than observed survival time (3). The fund is classified to group0, 1 if the ifitialsAUM, exceeds the basic threshold, else to group0_2.
I L— S |

| .;:‘f!—n" 1]
Panel B: Conditional survival proportion (Conditional: exceeds th%basic“‘threshold within two year)
example--initial small funds for directional style L o
Conditional : AUM :t the end of the second year had exceedZd basic threshold Directional style Nondirectional style
. . No of excegd ir.1g 0.0 ANO' of - Proportion NO of Adj us.ted Exceed No exceed . Exceed No exceed .
surival time threshold within survival 1nd.uced of adjusted proportilon of shreshold  shreshold difference shreshold  shreshold difference
2 year live survival  observed survival

above 36 months* 309 289 3 94.50% 94.50% 94.50%  80.71%  13.79% 95.88%  88.40% 7.48%
above 48 months* 309 254 6 84.14% 84.14% 84.14%  67.90% 16.24% 90.72%  80.00%  10.72%
above 60 months* 309 214 11 72.82% 2 73.29% 73.29%  57.17%  16.12% 84.38%  69.23% 15.14%
above 72 months* 309 149 13 52.43% 43 60.90% 60.90% 44.76% 16.14%  74.39% 56.82% 17.57%
above 84 months* 309 109 14 39.81% 69 51.25% 51.25% 34.04% 17.21%  67.61% 44.90% 22.71%

Note: (1). Above 36 months* indicates that the funds have been incepted 24 months and at least will survive 12 month in future, above 48 months* indicates that

the funds have been incepted 24 months and at least will survive 24 month in future and so forth.
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Panel C: Comparison between the performance of initially large sized funds and those of initially small sized funds which exceeded
the basic threshold within two years

Directional style (mean return ) Non-directional style (mean return)

12-month buy and hold 12-month buy and hold

12- month active return % 12- month active return %

return % return %
Group 01 exceeding Group 01 exceeding Group 01 exceeding Group 01 exceeding
Year (Larg_e) .thr.eshold (Larg_e) .thr.eshold (Larg_e) .thr.eshold (Larg_e) .thr.eshold
within 2 year within 2 year within 2 year within 2 year

The first year 12.38 29.27 29.91 84.42 11.07 16.70 11.47 16.55
The second year 16.93 13.55 26.23 28.01 9.29 8.13 12.10 12.86
The third year 9.20 7.48 30.54 29.57 5.71 9.36 14.51 14.10
The fouth year 2.52 6.01 20.50 25.79 6.98 5.60 15.31 13.21
The fifth year 5.27 7.17 21.65 29.60 422 5.57 11.35 14.37
The sixth year 2.98 5.21 22.46 23.35 -0.63 6.34 9.04 13.52

L1
L

Note: (1). 12-month active return is defined as 12-month buy and held feturn of the funtui subtract-that of the corresponding CS/Tremont style benchmark

152



Table 10. Mean of the flow and FAV for each defunct funds group over the whole duration of the period and the last 3,6 and 12 months before

exit
Directional funds FAV(Quarter) FAV(Semiannual) FLOW(Quarter) FLOW(Semiannual) FLOW(Annual)
Sample Asset Sample Last 3 Mean of Last 6 Mean of Last3 Mean of all Last 6 Mean of all Last 12 Mean of all
P Group size months all months months all months months months months months months months
Inception Groupl 66 -9% 16% -7% 17% -5% 17% -1% 41% 23% 114%
date Group2 100 1% 13% 1% 14% -5% 26% -2% 59% 36% 173%
before Group3 500 6% 9% 6% 9% -4% 12% -6% 30% -5% 68%
2000 All 666 3% 11% 4% 11% -4% 15% -5% 36% 4% 88%
Nondirectional funds FAV(Quarter) FAV(Semiannual) FLOW(Quarter) FLOW(Semiannual) FLOW(Annual)
S 1 Asset Sample Last 3 Mean of Last 6 Mean of Last 3 Mean of all Last 6 Mean of all Last 12 Mean of all
ample Group size months all months months all months months months months months months months
Inception  Groupl 23 6% 8% 7% 9% -2% 18% 0% 43% 11% 121%
date Group2 33 -6% 7% 8% 7% 2% 20% 4% 40% 10% 135%
before Group3 155 5% 8% 8% 9% -13% 14% -5% 40% 19% 106%
2000 All 211 3% 8% 8% 9%“ -9% 15% -3% 40% 17% 113%

Table 11. Test of difference between defunct funds and hve fun%nr.thie‘worst degree of the quarter (semiannual) flow and Quarter

(Semiannual) FAV | S0 S
Directional funds DIF(FAV_Quarter) DIF(FAV_Semiannul) DIF(Flow_Quarter) DIF(Flow_Semiannual)
Sample  Asset Group|Defunct ~ Live  Dif T value P_value Defunct Live  Dif T valueP_value Defunct Live Dif T value P_value Defunci Live  Dif T valueP_value
I . Groupl -0.28 -0.02 -0.26 -4.03 0.00 *** -0.24 -0.01 -0.22 -3.63 0.00 *** -0.22  0.01 -0.22 -0.07 0.94 -042 0.09 -0.51 -0.15 0.88
date bt Group2 008 -0.02 -006 -125 022 010 0.02 -007 -1.56 0.12 2026 026 000 -0.06 095 051 -157 1.06 273 001 **
2000 Group3 -0.04 -0.03 -0.01 -0.20 0.84 -0.04 -0.04 -0.01 -0.28 0.78 -0.20 -0.15 -0.05 -1.08 0.28 -045 -030 -0.15 -2.02 0.05 **
All -0.06 -0.02 -0.03 -1.30 0.20 -0.06 -0.03 -0.03 -1.20 0.23 -0.21 -0.28 0.07 0.06 0.95 -0.46 -0.54 0.08 0.06 0.95
Nondirectional funds DIF(FAV_Quarter) DIF(FAV_Semiannul) DIF(Flow_Quarter) DIF(Flow_Semiannual)
Sample  Asset Group|Defunct  Live Dif T value P_value Defunct  Live Dif T value >_value Defunct Live  DifT value P_value Defunct Live Dif T value P_value
I i Groupl -0.04 0.00 -0.04 -0.80 0.433 -0.04 0.01 -0.05 -1.33 0.20 -0.22  1.36 -1.58 -1.64 0.10 -048 281 -329 -243 0.02 **
dats bt Groupd 013 001 -0.12 -1.73 0096 * 001 000 001 057 057 016 -0.17 000 005 0.96 032 038 006 041 0.69
2000 Group3 -0.05 -0.02 -0.03 -0.82 0412 0.01 -0.01 0.01 0.71 048 -0.29 -0.13 -0.17 -3.25 0.00 *** -048 -0.31 -0.17 -3.25 0.00 ***
All -0.06 -0.01 -0.05 -1.89 0.063 * 0.00 0.00 0.00 -0.20 0.84 -0.26 0.55 -0.81 -1.83 0.07 * -045 1.11 -1.56 -2.51 0.01 **

Note: *** indicates statistical significance at the 1% level, **
significance at the10% level
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Table12. Summary statistics of the performance and risk for each group from January 1994 to November 2004.
Panel A: Summary statistics of the monthly return

Absoulate monthly return

Relative monthly return

Average return Stal.qde.ird Skewness Kurtosis Average return Stal?dgrd Skewness Kurtosis
Sample deviation deviation

Directional style Group stz Mean Median  Mean Median Mean Median  Mean Median Mean Median Mean Median ~ Mean Median  Mean Median

Live funds group 1 232 1426 1.263 4.848 4.128 0314 0.366 4711  2.608 0.507 0318  4.633 3.908 0.304 0.209 2919 2.045
group 2 107 1.214 1.107 5615 4.936 0.504 0320 3.259 1.984 0304  0.152  5.195 4534 0.383 0.239 3285 1.958
group 3 121 1.029 0932  6.567 6.140 0.444  0.306 3.339  1.737 0215 0.128  6.091 5367 0.399 0.288 3283 1916

Defunct funds | group 1 66 1512 1257 5670 5.030 0.107  0.379 3.047 1306 0.488  0.395 5268 4.551 0.322 0257  2.151 1.221
group 2 100 1.296 1.112 6.272 5.544 -0.057 0.276 4250 2.126 0.310 0.262 5.890 4.856 0.189 0.176 2.726 1.562
group 3 500 0.510 0.647 7.035 5.693 0.007  0.035 2792 1464 -0.425 -0.278  6.904 5.553 0.097 0.070 2.146 1.046

Nondirectional style

Live funds group 1 93 0988 0919 1.805 1.523 -0.659  -0.101 8.898 2.366 0.196  0.093 1.779 1.574 0.239 0.631 9.719 5392
group 2 42 0969 0.829 2591 1.598 -0.139  -0.188 4428  3.289 0.142  0.019 2577 1.675 0.599 0463 4712 3.836
group 3 59 0.813 0.743 2467 2015 0.131  0.087 4568 2.106 -0.023  -0.058 2.480 1.854 0.614 0321 4444 2957

Defunct funds | group 1 23 1.136 1.033 2557 2423 -1.122 -0.988 9.700  6.191 0304 0279 2515 1.883 -0.112 0416 8291 4.088
group 2 33 1.043 0.855 2710 2.018 -1.413  -0.516  10.038  3.468 0294  0.075 2.833 2297 -0.236 0.102  9.594 5.905
group 3 155 0449 0470 3786 2.913 -0.470  -0.294 4818 2313 -0.434 0455 3.671 2.858 0.085 0.109  4.041 1.521
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Panel B: Distribution of the autocorrelation of each group

The proportion of the first k Mean of the kth autocorrelation coefficient
o autocorrelations significantly "y 03 Pe P
Directional style . - - - -
period 1 3 6 12 All Sig* All  Sig* All Sig* All Sig*
Live funds groupl  47% 47%  45% 41% 0.15 026 0.04 0.09 0.03 0.05 -0.03 -0.03

group2  33% 36% 35% 34% 0.13 0.25 0.00 0.03 0.05 0.08 -0.03 -0.03
group3  32% 27% 31% 31% 0.10 0.23 0.01 0.06 0.02 0.04 -0.03 -0.04

Defunct funds groupl  30% 20%  24% 14% 0.14 028 0.02 0.09 0.06 0.11 -0.05 -0.04
group2  31% 29%  23% 14% 0.08 0.18 0.00 009 003 007 -0.05 -0.09
group3  19% 19%  19% 17% 0.05 0.15 -001 003 0.0l 004 -0.03 -0.03

Nondirectional style

Live funds groupl  83% 76% 75% 67% 0.27 0.32 0.11  0.15 0.02 0.04 0.03 0.05
group2  69% 71% 60% 48% 0.22 0.28 0.07 0.09 -0.01 -0.01 0.02 0.05
group3  59% 63% 56% 64% 0.21 0.33 0.13 0.19 0.08 0.12 0.05 0.06
Defunct funds groupl  57% 52% 57% 57% 026 0.42 0.14 0.24 0.03 0.08 0.05 0.10
group2  45% 42% 39% 36% 0.18 0.33 0.09 0.20 0.03 0.13 0.03 0.07
group3  34% 31% 34% 30% 0.16 0.37 0.01 0.10 0.01  0.05 0.00 0.01

Note: 1.the proportion reflects that the ratio of numbers of funds with the p-value of the Ljung-Box Q-statistic below 10% to sample size
2.Sig* means that mean of all significant coefficients of autocorrelation at the 1% level

155



Panel C: Summary of the various measures of performance and risk

Performance Risk
. Information , Maximal loss Maximal loss Maximal Average
Sharpe Ratio Ratio Jensen's alpha (Alphal) B (monthly) respect with market ~ drawdown drawdown
L . ignificant
Mean Std Mean Std  Mean Median Significant Proportion Mean Median St Hean Mean Median Mean Median Mean Median Mean Median
Style Group Proportion
Positive  Negative Positive Negative
Directional style
Live funds group 1 030 028 0.09 0.12 075 0.629 52.59% 0.00% 0.647 0.569 84.48% 3.45% -13.42 -10.15 -2.31 -0.37 -1491 -1197 -528 -4.39
group 2 0.18 0.13 0.04 0.12 047 0383 2991% 1.87% 0.776  0.692 81.31% 1.87% -13.88 -12.68 -2.81 244 -18.11 -1587 -7.75  -6.52
group 3 0.14 0.13 0.03 011 036 0332 23.14% 2.48% 0.803 0.731 79.34% 4.13% -18.00 -14.74 -7.41 -5.50 2032 -17.95 -8.80 -7.01
Defunct funds | group 1 021 020 0.07 020 0.64 0485 28.79% 3.03% 0.747 0.606 84.85% 1.52% -12.34 -10.08 -1.91 -0.12 -16.00 -11.87 -6.89 -547
group 2 0.16 025 0.04 0.18 042 0330 16.00% 3.00% 0.741 0.671 73.00% 1.00% -15.90 -12.42 -5.16 239 -1654  -13.74 2720 -5.81
group 3 0.03 022 -0.07 021 -037 -0.117 7.60%  11.20% 0.711 0.483 61.20% 2.80% -16.99 -13.37 -6.85 -3.64 -19.42 -1456 913  -6.86
Nondirectional style
Live funds group 1 0.50 0.34 0.07 021 039 0360 67.74% 0.00% 0.673 0.476 88.17% 0.00% -6.60  -3.82 -0.52 1.12 789 490 -238 -1.94
group 2 043 0.63 0.02 020 027 0254 42.86% 0.00% 0.711 0.467 83.33% 0.00% -7.86  -4.07 -1.76 . -0.63 -11.02 -5.81 -325 -1.94
group 3 030 024 -0.03 0.17 024 0.180 38.98% 3.39% 0.534 0461 6441% 1.69% -6.59  -5.56 -1.56 032 -776  -6.14 295 -240
Defunct funds | group 1 0.40 0.35 0.13 030 034 0397 56.52% 8.70% 0.897 0.416 7391% 0.00% -10.44  -6.40 -3.97  -0.77 -1188 -646 -518 -2.24
group 2 0.28 042 0.06 029 046 0344 4242% 15.15% 0.557 0.261 63.64% 3.03% -923  -6.20 -3.71 -3.79 -11.06  -721  -479 332
group 3 0.06 028 -0.I15 027 -0.19 -0.055 12.26% 21.94% 0.626 0.476 50.32% 3.23% -10.18  -7.62 -5.33 4.13 -1326 939 -642 -3.67

Note: Sharpe ratio calculated using the average 90 day T-bill rate.
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Table 13 Performance of defunct funds over all of the duration and the last 12 months before exit
Panel A Mean returns of defunct funds over the last 3, 6 and 12months before exit

Absolute Return (annual)

Excess Return (annual)

Stvle Asset  Sample Last3 Last6  Last 12 Last 3 Last6  Last 12
Y Group size months months months months months months
o Groupl 66  2.89 1.53 2.52 -4.63 -5.09 -1.97
Directional .50 100 -7.50  -446  -3.24 -1622  -11.42  -10.28
style Group3 500 -17.06  -15.17  -8.78 2582 -2422  -17.36
Groupl 23 -646  -4.64 1.25 -10.83  -9.44 -4.27
Nondirectional =~ Group2 33 -17.19 235 1.82 2223 -8.94 -5.41
style Group3 155 -8.77 -5.68 -3.01 -17.78  -15.45  -12.74

Panel B: Information of the difference between defunct funds oyerjall of the duration and the last 12 months before exit

Absolute Return (annual)

Excess Return (annual)

difference Proportion difference Proportion
Sample Last12 Mean of - Last 12 Mean of -
Style Asset size months all months Mean Median Negative B months all months Mean Median Negative B
Group difference difference
Groupl 66 2.52 18.14 -15.62 -8.91 79% 38% 39% -1.97 5.86 -7.82 -6.12 62% 58% 30%
Directional style Group2 100 -3.24 15.55 -18.80 -12.60 76% 44% 47% -10.28 3.72  -14.00 -8.88 68% 67% 49%
Group3 500 -8.78 6.13 -14.91 -8.66 74% 57% 44% -17.36 -5.10  -12.42  -847 69% 72% 44%
Groupl 23 1.25 13.63 -12.38  -11.44 78% 43%  52% -4.27 3.65 -7.92 -7.44 74% 65% 48%
Nondirectional ~ Group2 33 1.82 12.52 -10.69 -9.26 88% 52% 48% -5.41 3.53 -8.94  -8.82 82% 67% 48%
style Group3 155 -3.01 5.39 -8.39 -5.99 76% 52% 49% -12.74 -5.21 -7.53 -4.88 70% 85% 50%

Note: A represent the condition of a negative mean return over the last 12 months and a lower than average return; B represents the
condition of the standard deviation of the last 12 months above the standard deviation
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Table 14 Test of the difference between the worst degree of the performance of defunct funds and live funds over the last m periods.
Overlap

Difference in the worse degree of performance between defunct funds and live funds over last M months

Absolute performance (Absolute return) Relative performance (Excess return)

type Asset Group | Defunct ~ Live  DIF T value P_value Defunct Live DIF T value P_value
Groupl -1.11 -0.17 -0.94 -3.82  0.00 *** -0.58 -0.19 -040 -198  0.05 *
Directional Group2 -1.17 -0.29 -0.88 -3.56  0.00 *** -1.00 -0.20  -0.80 -3.73  0.00 F**
type M=12 Group3 -0.93 -0.30  -0.63 -5.32 <.0001 *E* -0.88 -0.26  -0.62 -6.36 <0001 HF**
All -0.98 -0.25 -0.73  -6.41 <0001 *** -091 -022 -0.69 -7.82 <0001 ***
Groupl -1.22 -0.23 -098 -232  0.02 ** -091  -023  -0.68 -1.92  0.06 *
Directional Group?2 -1.55 -0.40 -1.15 -3.20  0.00 *** -1.34  -026  -1.08 -3.54  0.00 ***
type M=6 Group3 -1.50 -0.40 -1.10 -491 <0001 *** -1.43  -032  -1.11  -5.92 <0001 =
All -1.53 -0.35 -1.18 -5.44 <0001 *** -1.44 027  -1.17 -6.42 <0001 ***
Groupl -0.84 -0.16 -0.682 -3.43 0.0023 *** -0.47 -0.14 -0.328 -1.72 0.0989 *
Nondirectional ~ Group2 -0.74 -0.2 -0.545 -3.63  0.001 = -0.67  -0.12  -0.555 -3.59 0.0012 ***
type M=12 Group3 -0.67 -0.24 -0.437  -4.1 <0001 *** -0.63  -0.21 -0.423 -4.18 <0001 ***
All -0.74 -0.2 -0.54 -559 <0001 *** -0.65 -0.17 -0487 -5.5 <0001 ***
Groupl -1.38 -0.19 -1.19 -2.80  0.01 ** -0.96 -0.17 -0.79 -2.09 0.05 **
Nondirectional ~ Group2 -0.92 -0.22 -0.70 -2.61 0.01  ** -0.82  -0.14 -0.69 -254  0.02 **
type M=6 Group3 -0.99 -0.28 -0.71  -3.99  0.00 *** -094  -023  -0.71 -396  0.00 ***
All -1.11 -0.24 -0.88 -5.39 <.0001 *** -1.00  -0.19  -0.81 -5.40 <0001 ***

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level
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Difference in the worse degree of performance between defunct funds and live funds over last M months

Absolute performance (Annual return)

Relative performance (Excess annual return)

type Asset Group | Defunct Live DIF T value P_value Defunct Live DIF T value P value
Groupl | -1333  -2.05 -11.28  -3.81 0.00  *** -7.00 -2.24 -4.75 -1.88 0.07 *
Directional type  Group2 | -14.06  -3.52 -10.55  -3.25 0.00 ok -12.02  -2.45 -9.58 -3.22 0.00 ok
M=12 Group3 | -11.16  -3.55 -7.61 -438 <0001 *** -10.56  -3.11 -7.44  -533 <0001 ***
All -11.80  -3.05 -8.75 -5.52 <0001 *** -10.87 -2.60 -8.27  -6.75 <.0001 ***
Groupl | -14.58  -2.77 -11.80 -2.23 0.03  ** -10.90 -2.75 -8.15 -1.85 0.07 *
Directional type Group2 | -18.58  -4.78 -13.80  -3.03 0.00 ok -16.08 -3.12 -12.96  -3.26 0.00
M=6 Group3 | -18.00 -4.85 -13.15 -431 <0001 *** -17.12 -3.86 -13.26 -5.35  <.0001  **
All -1836 419 -14.17 -4.84 <0001 *** -17.28  -3.26 -14.02 -5.86  <.0001  ***

Groupl | -10.12  -1.93  -8.18 -3.21 0.00 ok -5.66 -1.73 -394  -1.73 0.10
Nondirectional ~ Group2 | -8.87 -2.34  -6.54 -3.88 0.00 ok -8.06 -1.40 -6.66  -3.58 0.00 ek
type M=12 Group3 -8.09 -2.84 -524 -3.69 0.00 ok -7.58 -2.51 -5.08 -3.74 0.00  *x
All -8.86 -238  -6.48  -548 <.0001 e -7.85 -2.00 -5.84  -540 <0001 ***
Groupl | -16.58  -2.32 -1427 -2.71 0.01  ** -11.51  -1.98 -9.53 -1.99 0.06 *
Nondirectional ~ Group2 | -11.04  -2.69 -836 -2.93 0.01 ok -9.89  -1.67 -8.22 -2.75 0.01  **
type M=6 Group3 | -11.87  -3.38 -8.48 -3.34 0.00 ek -11.30  -2.81 -850  -3.28 0.00  *
All -13.36  -2.87 -10.50  -5.43 <.0001 *** -12.05 -2.29 -9.76  -543 <.0001  w*

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level
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Figure 7 Trend of the performance and volatility of each group over the first three years from inception.
Panel A. performance

%
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Panel B volatility

%
The volatility pattern of return by a rolling 12 month % The volatility pattern of excess return by a rolling 12
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Figure 8 Trend of absolute and relative average returns of successful funds around 12 months as great financial shock took place
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Panel B Non-directional type
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Table 15 Mean and median of performance and risk parameter estimates of hedge funds by the market-timing model during 1994 to

2004
Performance (annul return ) Risk
Jensen's alpha (al) Alpha2 (0;) 0y -0, >0 ; B1(Up market beta) B2(up market beta-down market beta)
al>0

Significant Significant Significant Significant

Mean Median e 10? " Mean Median e IC? " 02>0 Mean Median 8! C? " Mean Median e 1c-a "

Style Group Proportion Proportion Proportion Proportion
Postive  Negative Postive Negative Proportion Postive  Negative Postive Negative

Directional style (Inception date before 1999/12)

Live funds group 1 9.05 755 52.59%  0.00% 817 731 3879% 259%%  40.52% 0.675 0.544 7026%  2.59% 0.077  0.060 22.41% 15.52%
group 2 562 459 2991% 1.87% 3.04  -0.06 23.36% 6.54%  28.97% 0.860 0.837 71.96%  3.74% 0.238  0.231 35.51% 13.08%
group 3 428 399 23.14% 2.48% 299 157 14.05% 6.61%  23.97% 0.867 0.794 71.07%  2.48% 0.174  0.155 20.66%  9.09%

Defunct funds | group 1 7.64 582 28.79%  3.03% 552 3.06 2121% 4.55% @ 2727% 0.811 0.682 66.67%  3.03% 0.163  0.179 19.70% 10.61%
group 2 501 395 16.00% 3.00% 584  3.64 24.00% 3.00%  27.00% 0.719 0.506 54.00%  7.00% -0.001  0.098 19.00% 21.00%
group 3 447 -140  7.60% 11.20% 440  -1.30  8.20% 12.20%  20.00% 0.700  0.499 50.00%  2.80% 0.015 0.026 15.80% 10.60%

Nondirectional style(Inception date before 1999/12)

Live funds group 1 463 432 67.74% 0.00% 420 332 44.09% 2.15% @ 24.73% 0.632  0.560 74.19% 1.08% 0.060  0.208 29.03% 13.98%
group 2 329 3.05 42.86%  0.00% 129 3.67 3333% 476%  38.10% 0.868 0.486 54.76%  0.00% 0.208  0.069 9.52%  4.76%
group 3 286 215 38.98% 3.39% 0.83 134 2373% 10.17%  22.03% 0.716  0.496  57.63% 1.69% 0.348  0.168 16.95%  5.08%

Defunct funds | group 1 4.04 477 56.52% 8.70% 500 518 39.13% 435%  39.13% 0.842  0.340 39.13% 0.00% -0.240  -0.021 4.35%  8.70%
group 2 556 413 42.42% 15.15% 389 315 3030% 18.18%  21.21% 0.842  0.533 4242%  6.06% -0.027  0.356 18.18% 15.15%
group 3 224 066 12.26% 21.94% -3.57 0 <191 13.55% 14.19%  24.52% 0.730  0.448 32.90%  3.87% 0.581  0.048 9.68%  5.81%
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Table 16 Statistics of recovering from losses of each group from January 1994 to November 2004.

Capability of recovering from losses

Maximum monthly loss

Maximum drawdown

Average
drawdown

Time between closure

Recovery Recovery rate ( RC) and occurrence of Recovery time Recovery time
Sty G Recovery  time (Month) Ty losses for uncovering Recovery (month) (month)
yle roup Proportion funds (month) Proportion
Mean Median Mean Median Raﬁzi(;flsgsme Mean Median Mean Median Mean Median
Directional style (Inception date before 1999/12)

Live funds group 1 90% 104 6.0 0.759 0.816 59.91% 20 8 88% 14 8 5 4
group 2 79% 134 9.0 0.643 0.708 37.38% 33 45 77% 15 8 6 5
group 3 T1% 129 7.0 0.626 0.708 41.32% 33 40 71% 12 6 5 4
Defunct funds group 1 45% 52 35 0670 0.727 48.48% 9 6 53% 8 7 3 2
group 2 41% 6.7 3.0 0.618 0.638 53.00% 10 6 48% 8 4 4 3
group 3 35% 7.1 50 0.493 0.500 41.60% 10 6 41% 9 5 4 3

Nondirectional style(Inception date before 1999/12)
Live funds group 1 95% 76 5.0 0.871 0.901 60.22% 8 6 89% 8 4 4 3
group 2 98% 74 5.0 0840 0.870 52.38% 3 3 88% 10 7 4 3
group 3 78% 7.5 50 0.781 0.855 37.29% 29 16 80% 9 5 4 4
Defunct funds group 1 52% 37 2.0 0864 0.880 60.87% 4 2 48% 4 3 4 2
group 2 52% 6.0 50 0.782 0.878 57.58% 7 1 52% 5 5 3 3
group 3 38% 6.8 5.0 0597 0.632 24.52% 8 6 43% 9 5 3 3

Note: Ratio of exceeding market indicates the ratio of positive numbers of dif RC to all
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Table 17 Measure of recovering from losses and the proportion of no recovery from losses after T months when the maximum losses
occurred..

The degree of recovering loss Rd The proportation of unrecovering loss
Sty Grou Maximum (median) *
tyle P loss(median)
3month 6 month 9 month 12 month 3 month 6 month 9 month 12 month
Groupl -10.17 0.40 0.86 1.27 1.60 29% 22% 17% 17%
live  Group2 -12.68 0.14 0.35 0.64 0.91 42% 32% 27% 27%
Group3 -14.74 0.28 0.41 0.84 1.03 39% 35% 31% 29%
Groupl -10.74 0.50 0.93 0.87 1.56 35% 23% 33% 28%
Directional | defunctl Group2 -12.63 0.53 0.67 1.06 0.92 23% 17% 21% 21%
style Group3 -13.50 0.25 0.48 0.67 0.79 35% 30% 29% 28%
Groupl -9.39 0.01 0.13 0.11 0.28 50% 47% 44% 40%
defunct2 Group2 -11.35 0.00 -0.19 0.21 -0.49 62% 54% 41% 60%
Group3 -13.10 0.00 0.00 -0.12 -0.08 59% 51% 55% 53%
Groupl -3.95 0.27 1.17 2.27 2.82 30% 16% 4% 5%
live Group2 -4.20 0.39 1.14 2.01 2.80 22% 8% 8% 8%
Group3 -5.96 0.37 0.92 1.49 1.80 38% 23% 17% 15%
Groupl -4.58 1.27 2.62 3.44 4.50 18% 9% 9% 9%
Nondirectional defunct1 Group2 -5.98 0.78 1.70 1.95 2.41 20% 13% T% T%
style Group3 -6.75 0.32 0.57 1.10 1.18 39% 29% 26% 24%
Groupl -7.05 -0.11 -0.57 4.98 na 73% 67% 50% 0%
defunct2 Group?2 -8.65 0.00 0.85 1.94 1.77 53% 29% 0% 0%
Group3 -8.33 0.00 0.28 0.14 0.12 55% 38% 44% 47%

Note : The proportion of unrecovering loss * =the numbers of negative Rd/ the numbers of all samples

168



Table 18 Survival estimates and mean survival time of hedge funds by the Kaplan-Meier
method

Panel A: Survival estimates

Life time Survival function by Kaplan-Meier estimation
( lovlvr:rerlji)er) Directional funds Nondirectional funds
N All Funds
unit:month All Large Small All Large Small
0-12 1 1 1 1 1 1 1
12-24 0.994 0.994 0.999 0.989 0.993 0.997 0.989
24-36 0.891 0.882 0.964 0.801 0.910 0.975 0.843
36-48 0.785 0.771 0.917 0.629 0.821 0.941 0.702
48-60 0.699 0.679 0.873 0.492 0.749 0.896 0.594
60-72 0.611 0.593 0.810 0.389 0.658 0.849 0.461
72-84 0.535 0.515 0.754 0.296 0.588 0.792 0.376
84-96 0.472 0.450 0.700 0.229 0.532 0.750 0.308
96-108 0.427 0.404 0.666 0.176 0.489 0.704 0.266
108-120 0.384 0.369 0.638 0.140 0.427 0.623 0.216
120-132 0.357 0.342 0.629 0.114 0.368 0.623 0.118
132-144 0.348 0.326 0.629 0.100 0.368 0.623 0.118
Log-Rank Style 9.40  Sizew | 395.47 124.74
P value 0.0022 | = '":#HQO?l <.0001

Note: 1.Large(small) directional (nondirectiona\)qunds'l_r“e those with averagé AUM above (below) the
median AUM of all directional (nondirecrci nal)‘funds. | |
2.Log-rank test for style (size) is testing the difference of suryival function between the directional(large
sized) and the non-directional (small sized) funds.

Panel B: Estimated mean survival time in months

Type Group Mean S.E
Directional All 82.4 1.29
Large 94.5 1.21
Small 59.5 1.46
Nondirectional |All 88.9 2.03
Large 99.5 1.89
Small 67.7 2.64
All funds 84.4 1.09
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Table 19 Covariate tests for the log-rank test Kaplan-Meier model (1994-2004)

Panel A:Univariate Chi-squares for the log rank test

ALL funds Directional funds Nondirectional funds

Covariables Signs  cpi pr=Chi- Signs i pr>Chi- Signs i pr=Chi-
of test Square Square of test Square Square of test Square Square
stastic 4 4 stastic au au stastic au au

Audit + 435.6 <0001 *** + 304.0 <.0001  F** + 126.2  <.0001 ***
High water mark + 188.1 <0001 ***  + 1525 <0001  *** + 34.8 <0001
Leveraged - 22.5 <.0001 F** - 22.5 <.0001  *** - 1.42 0.23
Lockup time + 54.0 <.0001 *** + 33.8 <.0001  *F** + 21.1 <0001 ***
redemption time + 11.8 0.0006 <** + 11.9 0.001  *** + 0.5 0.47
Own capitals - 6.3 0.0119 ** - 0.8 0.37 - 10.1 0.002 ***
Minimum investment + 20.5 <.0001 *** + 154 <0001  *** + 11.5 0.001 sk
Fee - 0.4 0.53 - 0.4 0.55 - 0.37 0.54
Incentive fee - 0.1 0.7174 - 0.0 0.87 - 0.37 0.54
Average monthly AUMs + 1317 <.0001 *** + 069 <.0001  *** + 36.8  <.000] %
Average monthly return + 271.4 <.0001 *** + 236.7 <.0001  *** + 45.0 <.0001 **=*
Average monthly active return + 2534 <.0001 *** + 209.2  <.0001  *** + 51.2 <0001 *%*%*
StdDev(return) - 86.0 <.0001 *** - 449 <0001  *xE - 58.0  <.0001 ***
StdDev(active return) - 128.2  <.0001 *** - 78.5  <.0001  kxk - 62.3 <0001 ***
d_recover + 623.8 <.0001 *** + 432.6  <.0001  *** + 1854  <.0001 ***
RC + 499.3 <.0001 *** + 311.1  <.0001  *** + 223.7  <.0001 ***
Dif_RC + 35.1 <.0001 + 4.5 0.03  #** + 124.0  <.0001 #***
Favorable position(Quarter) + 10.6  0.0011 ##* + 42.9 <0001 + 1.5 0.22
Flow_Quarter + 0.2 0.6172 + 2.3 0.13 + 0.1 0.77

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level
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Panel B: Forward stepwise sequence of Chi-squares for the log rank test

ALL funds Directional funds Nondirectional funds

Covariables Increment Pr Increment Pr Chi- Pr >Chi-
Chi-Square >Increment Chi-Square >Increment Square Square

Audit 346.7 <.0001 *** 241.9 <.0001 *** 126.2 <0001 ***
High water mark 100.8 <.0001 *** 81.5 <.000] *** 34.8  <.000] ek
Leveraged 21.56 <.0001 *** 15.9 <.0001 *** 1.42 0.23
Lockup time 3.22 0.073 * 0.29 0.587 21.1  <.0001 ***
redemption time 1.03 0.310 0.01 0.904 0.5 0.47
Own capitals 1.67 0.196 1.16 0.282 10.1 0.002 ***
Minimum investment 0.04 0.847 0.09 0.767 11.5 0.001 =
Fee 6.99 0.008 *** 2.52 0.113 0.37 0.54
Incentive fee 7.59 0.006 *** 4.81 0.028 ** 0.37 0.54
Average monthly AUMs 9.77 0.002 *** 8.99 0.003 *** 36.8  <.0001 ***
Average monthly return 4.70 0.030 ** 68.8 <.0001 *** 450  <.000] #*#*
Average monthly active return 59.2 <.0001 *** 39.0 <.0001 *** 51.2 <0001 ***
StdDev(return) 16.3 <.0001 *** 13.0 0.00 *** 58.0  <.0001 ***
StdDev(active return) 18.1 <.000]1 *** 46.0 <.000] *** 62.3  <.000]
d_recover 623.8 <.0001 *** 432.6 <.0001 *** 1854  <.0001 ***
RC 105.8 <.0001 *** 85.4 <.0001 *** 22377 <0001 ***
Dif_RC 105.4 <.0001 *** 59.6 <.0001 *** 124.0  <.0001 ***
Favorable position(Quarter) 6.4 0.011 ** 3.9 0.05 *** 1.5 0.22
Flow_Quarter 0.0 0.908 0.3 0.61 0.1 0.77

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level
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Table 20 Hazard ratios from the Cox PH model with time dependent covariates from 1994-2004

ALL funds Directional funds Nondirectional funds
Classification Covariables Parameter Hazard Pr >Chi- Parameter Hazard Pr >Chi- Parameter Hazard Pr>Chi-
estimation  ratio  Square estimation  ratio Square estimation  ratio Square
Audit -1.000 0.368 <.0001 *** -0.939 0391  <.0001 #*** -1.168 0311 <0001 *#**
Character- High water mark -0.669 0.512 <0001 *** -0.752 0.471 <0001 #*** -0.424 0.654 0.004 ***
istics Leveraged 0.379 1.461 <.0001 *** 0.387 1472 <0001 #*** 0.362 1.436 0.021 ***
Lockup time -0.020 0.980  0.009 *** -0.011 0.989 0.178 -0.045 0.956 0.007 ***
Redemption time 0.003 1.003  0.809 -0.005 0.995 0.801 0.012 1.012 0.603
Own capitals -0.144 0.866  0.035 ** -0.196 0.822 0.013  ** 0.088 1.092 0.536
Minimum investment -0.002 0.998  0.966 0.010 1.010 0.832 -0.046 0.955 0.543
Incentive fee 0.013 1.013  0.053 * 0.010 1.010 0.194 0.019 1.019 0.182
Fee -0.086 0917  0.049 ** -0.090 0914 0.057  * -0.218 0.804 0.138 *
AUMs(t) -0.003 0.997 <.0001 *** -0.004 0.99 <0001 *** -0.001 0.999 0.085 *
Ret_year(t) -0.005 0.995 0.0153 *** -0.008 0.992  0.0006 *** 0.001 1.001  0.6812
under_year(t) 0.607 1.835 <0001 *** 0.464 1.590  <.0001 #*** 0.898 2454 <0001 FE*
Performance Alpha_year(t) -0.208 0.812 <.0001 *** -0.195 0.823  <.0001 #*** -0.209 0.812 <0001 ***
/Risk Ex std_ret(t) -0.010 0.990  0.268 -0.012 0.988 0.221 -0.026 0.974 0.319
Std_ret(t) 0.025 1.025  0.001 #*#* 0.024 1.024 0.004 0.077 1.080 0.003  ***
Recoverable d_recover(t) -0.434 0.648 <.0001 *** -0.376 0.687 0.000 #** -0.569 0.566 0.002  ***
ability RC(t) -0.552 0.576  0.002 *** -0.726 0.484 0.000 #*** -0.078 0.925 0.878
Dif RC(t) -0.003 0.997  0.983 0.380 1.462 0.023 ** -0.987 0.373 0.028  **
Flow and Fav_Quarter 0207 0.813 0.0363 ** -0.001 0999 0994 0561 0571 0.0058 ***
competition  Flow Quarter -0.189  0.828 00523 * 0392 0676 0.0056 *** 0000  1.000  0.9345

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical
significance at the10% level
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Table 21 Hazard ratios from the Cox PH model with time dependent covariates from 1994-2004
Panel A: ALL funds (directional funds)

Forecast period : One year

Attrition rate

Annual return of portfolio

All SR_Y Alpha_Y RC C sit
In the Out of sample All SR_Year Alpha_ RC Composite —rear pha_tear omposite
smaple Year
EW VW EwW VW EwW VW EWwW VW EWwW VW
Dec-96 1997 9.7% 4.2% 4.2% 4.2% 0.0% 16.04 20.22 11.66 10.26 27.05 30.32 14.73 12.74 24.72 22.94
Dec-97 1998 13.5% 8.3% 8.3% 8.3% 0.0% 2.45 -8.60 6.65 1.47 -6.19 -33.74 7.60 1.65 2.17 -27.76
Dec-98 1999 11.0% 4.2% 0.0% 8.3% 0.0% 27.44 29.77 37.70 41.07 56.65 54.20 20.33 21.04 29.17 29.35
Dec-99 2000 13.8% 8.3% 8.3% 4.3% 0.0% 7.29 3.88 12.94 10.78 -1.19 -4.64 15.71 3.37 6.70 -0.62
Dec-00 2001 15.1% 4.2% 0.0% 8.3% 0.0% 3.81 2.07 11.05 12.18 14.36 13.87 6.26 3.03 8.89 6.88
Dec-01 2002 14.3% 4.2% 4.2% 12.5% 0.0% 1.10 0.12 17.96 13.52 19.99 9.90 4.08 3.85 4.93 1.77
Dec-02 2003 11.6% 8.3% 4.2% 4.3% 4.2% 20.62 17.10 17.64 10.66 23.01 19.94 17.34 10.13 16.58 12.46
Average 12.7% 6.0% 4.2% 7.2% 0.6% 11.25 9.22 16.51 14.28 19.10 12.84 12.29 7.97 13.31 6.43
Forecast period : Two year|
Dec-96 1997-1998 22.6% 20.8% 12.5% 18.2% 0.0% 8.47 6.23 0.96 0.11 10.70 4.57 6.45 3.90 9.53 3.68
Dec-97 1998-1999 23.6% 12.5% 8.3% 20.8% 0.0% 14.42 11.73 13.75 13.39 13.51 13.42 13.46 8.12 10.51 6.02
Dec-98 1999-2000 23.4% 8.3% 8.3% 13.6% 4.2% 17.59 16.97 27.51 26.06 26.20 24.26 18.16 17.65 19.68 18.90
Dec-99 2000-2001 26.0% 12.5% 16.7% 17.4% 4.2% 5.64 2.77 7.45 7.42 -5.81 -6.45 9.66 2.90 2.76 -0.95
Dec-00 2001-2002 27.3% 12.5% 8.3% 25.0% 0.0% 2.29 0.93 10.07 7.79 8.25 7.42 4.26 2.56 5.92 2.37
Dec-01 2002-2003 23.8% 83% 12.5% 20.8% 4.2% 11.34 9.14 20.26 13.37 30.15 20.59 8.76 10.13 9.72 7.93
Dec-02 2003-2004 18.3% 8.3% 4.2% 4.3% 8.3% 14.52 12.11 16.00 11.42 18.63 14.23 16.45 11.44 14.51 10.27
Average 23.6% 11.9% 10.1% 17.2% 3.0% 10.61 8.55 13.72 11.36 14.52 11.15 11.03 8.10 10.38 6.89
Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
In the All SR _Year Alpha_Year RC Composite All SR _Year Alpha_Year RC Composite
smaple Out of sample
EW A EW VW EW VW EW VW EW VW EW VW EW VW EW VW EW VW EW VW
Dec-96 1997 2.56 2.63 1.72 1.45 3.16 3.96 1.38 1.27 2.56 2.68 0.52 0.64 0.57 0.59 0.71 0.64 0.89 0.84 0.80 0.71
Dec-97 1998 2.77 3.55 2.53 2.73 4.95 5.44 1.34 2.45 3.50 4.93 0.07 -0.20 0.22 0.04 -0.10 -0.52 0.47 0.06 0.05 -0.47
Dec-98 1999 2.74 3.11 2.45 3.48 4.84 5.08 1.11 1.24 2.60 2.61 0.84 0.80 1.28 0.98 0.98 0.89 1.53 1.42 0.94 0.94
Dec-99 2000 2.77 3.19 2.46 2.15 9.12 7.34 2.28 2.85 5.09  4.40 0.22 0.10 0.44 0.42 -0.01 -0.05 0.57 0.10 0.11 -0.01
Dec-00 2001 1.72 1.33 0.53 1.29 1.22 2.21 0.53 0.71 0.32 0.91 0.18 0.13 1.75 0.79 0.98 0.52 0.99 0.35 2.30 0.63
Dec-01 2002 1.36 1.06 1.03 0.83 2.65 2.43 0.71 0.60 0.86 1.02 0.07 0.01 1.45 1.36 0.63 0.34 0.48 0.53 0.48 0.15
Dec-02 2003 1.39 1.17 0.77 0.72 1.28 1.27 0.91 0.56 0.85 0.66 1.24 1.22 1.91 1.23 1.50 1.31 1.58 1.52 1.63 1.58
Average 2.19 2.29 1.64 1.81 3.89 3.96 1.18 1.38 2.25 2.46 0.45 0.39 1.09 0.77 0.67 0.45 0.93 0.69 0.90 0.50
Forecast period : Two year|
Dec-96 1997-1998 2.66 3.15 2.84 2.60 3.92 5.59 2.29 2.63 3.56 3.83 0.27 0.17 0.03 0.00 0.23 0.07 0.23 0.12 0.22 0.08
Dec-97 1998-1999 2.87 3.74 2.21 2.70 4.81 7.73 1.24 1.84 2.95 5.75 0.42 0.26 0.52 0.41 0.23 0.14 0.90  0.37 0.30 0.09
Dec-98 1999-2000 2.75 3.33 2.81 4.03 5.57 6.41 1.46 1.34 2.69 2.84 0.53 0.43 0.82 0.54 0.39 0.32 1.03 1.10 0.61 0.56
Dec-99 2000-2001 2.29 2.43 1.99 1.58 6.81 5.47 1.82 2.14 3.69 3.28 0.21 0.10 0.31 0.39 -0.07 -0.10 0.44 0.11 0.06 -0.02
Dec-00 2001-2002 1.49 1.18 0.56 1.12 1.23 2.08 0.70 0.68 0.62 1.27 0.13 0.07 1.51 0.58 0.56 0.30 0.51 0.32 0.80 0.16
Dec-01 2002-2003 1.63 1.37 1.16 0.69 2.41 2.15 0.87 0.79 0.93 1.03 0.58 0.56 1.46 1.62 1.04 0.80 0.84 1.07 0.87 0.64
Dec-02 2003-2004 1.63 1.39 0.78 0.73 1.43 1.48 0.91 0.67 0.87 0.87 0.74 0.73 1.72 1.30 1.09 0.80 1.51 1.42 1.39 0.98
Average 2.19 2.37 1.76 1.92 3.74 4.41 1.33 1.44 2.19 2.69 0.41 0.33 0.91 0.69 0.50 0.33 0.78 0.64 0.61 0.35
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Panel B: Large funds

Forecast period : One year

Attrition rate

Annual return of portfolio

In the Alpha All SR_Year Alpha_Year RC Composite
Out of sample All SR_Year - RC Composite
smaple Year EwW vw EwW VW EW vw EwW vw EwW vw
Dec-96 1997 3.03% 4.2% 4.2% 0.0% 0.0% 17.85 20.40 11.45 11.55 28.58 27.71 12.44 10.48 21.62 21.47
Dec-97 1998 8.64% 4.2% 8.3% 4.2% 0.0% -5.84 -10.54 2.63 0.27 -36.70 -48.46 0.22 -3.21 -1.86 -16.54
Dec-98 1999 7.66% 4.2% 8.3% 4.2% 4.2% 28.38 29.81 43.37 34.37 47.63 36.52 21.89 23.33 24.08 24.40
Dec-99 2000 7.14% 0.0% 4.2% 0.0% 0.0% 5.81 3.45 15.47 12.07 2.61 0.55 13.77 4.00 13.68 8.88
Dec-00 2001 8.89% 4.2% 0.0% 4.2% 0.0% 2.47 1.84 10.46 11.63 11.89 12.53 6.43 3.88 5.99 6.38
Dec-01 2002 8.48% 0.0% 0.0% 12.5% 0.0% 0.13 -0.01 17.40 11.52 16.74 8.62 2.78 2.74 4.92 3.40
Dec-02 2003 9.50% 12.5% 0.0% 8.3% 4.2% 18.81 16.83 17.15 11.42 15.86 9.48 16.08 10.50 14.44 10.75
Average 7.6% 4.2% 3.6% 4.8% 1.2% 9.66 8.83 16.85 13.26 12.37 6.71 10.51 7.39 11.84 8.39
Forecast period : Two year]
Dec-96 1997-1998 11.4% 12.5% 16.7% 8.7% 0.0% 7.15 5.90 -2.63 -2.91 5.86 8.14 5.13 3.88 6.65 2.89
Dec-97 1998-1999 18.2% 42% 12.5% 12.5% 0.0% 11.86 11.23 9.59 12.31 6.66 6.88 8.85 8.04 11.34 10.04
Dec-98 1999-2000 17.2% 83% 12.5% 8.7% 8.3% 17.27 16.71 27.21 22.46 22.80 18.10 19.47 19.70 18.56 16.82
Dec-99 2000-2001 17.0% 42% 12.5% 8.3% 4.3% 3.84 2.39 9.13 8.29 -7.42 -3.72 8.57 3.53 3.88 4.35
Dec-00 2001-2002 20.9% 8.3% 4.2% 18.2% 0.0% 0.27 0.60 8.43 7.31 10.22 7.99 3.98 2.65 3.38 1.76
Dec-01 2002-2003 18.5% 4.2% 4.2% 19.2% 12.5% 10.01 8.91 18.51 11.55 25.50 17.83 8.16 8.61 8.55 7.54
Dec-02 2003-2004 14.3% 12.5% 0.0% 8.3% 16.7% 13.58 11.98 15.80 12.15 15.13 9.37 15.06 11.55 12.90 8.66
Average 16.8% 7.7% 8.9% 12.0% 6.0% 9.14 8.25 12.29 10.17 11.25 9.23 9.89 8.28 9.32 7.44
1 T
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Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
In the R All SR_Year Alpha_Year RC Composite All SR_Year Alpha_Year RC Composite
Out of sample
smaple P W VW EwW VW EW vw EW VW EW VW EW vw EW vw EwW VW EW VW EW vw
Dec-96 1997 2.92 2.66 1.54  1.39 4.47 3.95 1.33 1.22 243 248 0.51 0.64 0.62 0.69 0.53  0.58 0.78  0.71 0.74 0.72
Dec-97 1998 3.90 3.73 245  2.54 7.16 6.77 1.89 241 3.58 474 -0.12  -0.24  0.09 0.01 -0.43  -0.60 0.01 -0.11 -0.04 -0.29
Dec-98 1999 2.76 3.13 345  3.04 3.99 3.33 1.63 1.92 2.07 2.05 0.86 0.79 1.05 0.94 0.99 0091 1.12 1.01 0.97 0.99
Dec-99 2000 3.14 3.25 2.82 240 8.61 7.11 270  2.62 4.65  3.19 0.15 0.09 0.46 0.42 0.03  0.01 043  0.13 0.24 0.23
Dec-00 2001 1.90 1.32 0.41 1.10 1.24 1.98 0.46  0.71 0.37  0.74 0.11 0.12 2.11 0.88 0.80  0.53 1.15 045 1.34 0.71
Dec-01 2002 1.33 1.04 0.82  0.58 2.27 2.07 0.71 0.53 0.73  0.82 0.01 0.00 1.77 1.65 0.61  0.35 0.33 043 0.56 0.34
Dec-02 2003 1.26 1.16 0.81 0.68 0.72 0.67 0.90 0.56 0.77 0.45 1.24 1.21 1.76 1.39 1.83 1.18 1.49  1.56 1.57 1.99
Average 2.46 2.33 1.76 1.68 4.07 3.70 1.37 1.43 2.09  2.07 0.39 0.37 1.12 0.85 0.62 0.42 0.76  0.60 0.77 0.67
Forecast period : Two year
Dec-96 1997-1998 3.53 3.22 293 323 5.65 4.91 2.25  2.00 3.38 3.71 0.17 0.15 -0.08  -0.08 0.09 0.14 0.19 0.16 0.16 0.06
Dec-97 1998-1999 3.82 3.93 2.04 254 7.65 8.66 1.57 1.97 3.18 4.84 0.26 0.24  0.39 0.40 0.07  0.07 0.47  0.34 0.30 0.17
Dec-98 1999-2000 2.77 3.33 3.85  3.10 4.63 3.98 278  5.50 1.69  2.08 0.52 0.42  0.59 0.60 0.41 0.38 0.58  0.30 0.91 0.67
Dec-99 2000-2001 2.61 2.46 2.23 1.80 6.28 5.04 2.17 1.97 3.50  2.39 0.12 0.08 0.34 0.38 -0.10 -0.06 033  0.15 0.09 0.15
Dec-00 2001-2002 1.65 1.17 0.68 1.05 1.04 1.82 0.75  0.73 0.68 1.22 0.01 0.04 1.03 0.58 0.82 0.37 0.44  0.30 0.42 0.12
Dec-01 2002-2003 1.54 1.35 1.06  0.61 1.97 1.79 0.89 0.72 0.79  0.87 0.54 0.55 1.46 1.58 1.08  0.83 0.77  0.99 0.90 0.72
Dec-02 2003-2004 1.43 1.37 0.74  0.67 0.68 0.79 0.90  0.69 0.77 _ 0.64 0.79 0.73 1.79 1.50 1.85 0.9 1.39 140 1.39 1.12
Average 2.48 2.41 1.93 1.86 3.99 3.86 1.62 1.94 2.00 225 0.34 0.32 0.79 0.71 0.60  0.39 0.60  0.52 0.60 0.43
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Panel C: Small funds

Forecast period : One year

Attrition rate

Annual return of portfolio

In the Alpha All SR_Year Alpha_Year RC Composite
Out of sample All SR_Year pha_ RC Composite
smaple Year EwW Vw EwW Vw EwW Vw EW vw EwW Vw
Dec-96 1997 14.4% 8.3% 0.0% 4.2% 0.0% 14.69 18.68 18.53 23.44 24.30 27.56 16.68 22.98 26.13 27.24
Dec-97 1998 17.8% 12.5% 12.5% 8.7% 0.0% 10.15 12.77 17.58 18.54 10.27 17.63 18.89 24.20 14.77 14.72
Dec-98 1999 13.7% 0.0% 0.0% 25.0% 0.0% 26.65 29.60 33.07 50.30 42.70 55.04 18.47 23.12 36.68 38.52
Dec-99 2000 20.5% 16.7% 8.3% 12.5% 0.0% 8.95 10.21 10.21 8.42 -2.26 -9.80 17.88 15.28 9.72 9.25
Dec-00 2001 22.6% 0.0% 4.2% 20.8% 4.2% 5.44 6.65 11.46 7.91 8.58 5.60 8.64 8.52 14.11 12.15
Dec-01 2002 21.2% 12.5% 8.3% 12.5% 0.0% 2.38 2.45 8.52 8.63 12.45 8.89 2.46 3.17 6.88 2.88
Dec-02 2003 14.7% 12.5% 12.5% 8.3% 0.0% 23.38 23.57 14.84 13.61 24.85 32.28 16.75 14.29 15.88 18.58
Average 17.8% 8.9% 6.5% 13.1% 0.6% 13.09 14.85 16.32 18.69 17.27 19.60 14.25 15.94 17.74 17.62
Forecast period : Two year]
Dec-96 1997-1998 30.5% 20.8% 8.3% 20.8% 0.0% 9.63 8.78 8.88 4.70 12.65 13.76 11.13 5.58 17.78 17.52
Dec-97 1998-1999 28.3% 16.7% 20.8% 21.7% 0.0% 16.66 19.63 19.33 21.53 12.21 18.38 21.02 23.61 21.85 23.83
Dec-98 1999-2000 28.4% 42% 12.5% 25.0% 4.3% 17.89 19.24 22.13 25.15 22.60 26.84 18.87 20.62 23.56 22.25
Dec-99 2000-2001 35.1% 25.0% 20.8% 25.0% 0.0% 7.72 8.12 8.28 4.07 6.25 -0.43 10.98 9.35 7.74 8.17
Dec-00 2001-2002 34.9% 16.7%  25.0% 33.3% 12.5% 5.03 6.55 8.64 7.17 6.16 4.33 4.30 6.08 10.26 9.75
Dec-01 2002-2003 30.2% 20.8% 12.5% 29.2% 8.3% 13.16 12.65 16.52 13.96 19.04 15.10 10.79 9.27 13.61 9.89
Dec-02 2003-2004 24.2% 12.5% 12.5% 12.5% 8.3% 15.97 15.26 11.25 11.76 17.58 20.63 13.16 12.06 12.09 12.51
Average 30.2% 16.7% 16.1% 23.9% 4.8% 12.29 12.89 13.58 12.62 13.78 14.09 12.89 12.37 15.27 14.85
T | ”JI I E
I‘ o e | li
Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
1 All SR_Year Alpha_Year RC Composite All SR_Year Alpha_Year RC Composite
n the Out of sample
smaple W VW EW VW EwW Vw EwW VW EwW AA% EwW vw EwW vw EW VW EW VW EwW vw
Dec-96 1997 2.34 2.46 1.96 3.01 2.48 3.20 1.64 254 2.40  2.68 0.52 0.63  0.79 0.65 0.82 0.72 0.85 0.75 0.91 0.85
Dec-97 1998 1.87 1.78 2.60 2.23 2.49 2.61 0.94 0.82 2.82  2.53 0.45 0.60 0.56 0.69 0.34  0.56 1.67 245 0.44 0.49
Dec-98 1999 2.74 3.03 2.61 4.50 3.59 4.69 1.19 1.62 3.09  3.50 0.81 0.81 1.06 0.93 0.99  0.98 1.29 1.19 0.99 0.92
Dec-99 2000 2.53 2.66 4.33 552 6.90 7.91 1.76 ~ 2.79 3.29  4.26 0.29 0.32 0.20 0.13  -0.03 -0.10 0.85 0.46 0.25 0.18
Dec-00 2001 1.56 1.57 0.94  0.95 1.61 1.68 1.26 091 1.35 1.09 0.29 0.35 1.02 0.69 0.44  0.28 0.57  0.78 0.87 0.93
Dec-01 2002 1.44 1.46 2.30 1.73 2.15 1.80 1.51 1.41 1.72 1.37 0.14 0.14  0.31 0.42 0.48  0.41 0.14  0.19 0.33 0.18
Dec-02 2003 1.60 1.50 1.06  0.38 1.43 2.09 1.05  0.81 1.01 0.64 1.22 1.31 1.17 2.96 1.45 1.29 1.32 1.47 1.32 2.41
Average 2.01 2.06 2.26 2.62 2.95 3.43 1.34 1.56 2.24 2.30 0.53 0.60 0.73 0.92 0.64 0.59 0.96 1.04 0.73 0.85
Forecast period : Two year]
Dec-96 1997-1998 2.11 2.62 296 473 3.76 3.65 2.03  4.15 294  3.42 0.38 0.28 0.25 0.08 0.28  0.31 0.46  0.11 0.50 0.43
Dec-97 1998-1999 1.89 1.77 2.28 1.96 3.03 2.88 1.17 1.09 2778  2.38 0.73 0.92 0.71 0.92 0.34  0.53 1.50  1.81 0.65 0.84
Dec-98 1999-2000 2.80 3.50 2.87 5.89 4.16 6.50 1.28 1.63 4.08 529 0.53 0.46 0.64 0.36 0.45 0.34 1.23 1.05 0.48 0.35
Dec-99 2000-2001 2.11 2.27 3.57 448 5.85 6.52 1.84  2.14 3.49 534 0.31 0.30 0.19 0.08 0.09 -0.01 0.50 0.36 0.18 0.13
Dec-00 2001-2002 1.38 1.42 0.81 0.76 1.52 1.44 1.25 0.80 1.42 1.23 0.30 0.38 0.89 0.79 0.34  0.25 0.29  0.64 0.60 0.66
Dec-01 2002-2003 1.76 1.71 2.00 1.43 1.88 1.59 1.55 1.31 2.05 1.72 0.63 0.62 0.69 0.82 0.84  0.79 0.58  0.59 0.55 0.48
Dec-02 2003-2004 1.96 1.89 1.22  0.58 1.74 2.18 1.31 1.00 1.43 1.38 0.68 0.67 0.77 1.69 0.84 0.79 0.84 1.00 0.70 0.76
Average 2.00 2.17 224 2.83 3.13 3.54 1.49 1.73 2.60 297 0.51 0.52 0.59 0.68 0.45 0.43 0.77  0.79 0.53 0.52
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Table 22 Hazard ratios from the Cox PH model with time dependent covariates from 1994-2004

Panel A: ALL funds (Non-directional funds)

Forecast period : One year

Attrition rate

Annual return of portfolio

All SR Y Alpha_Y RC C sit
In the Out of sample All SR_Year Alpha_ RC Composite —rear pha_xear omposite
smaple Year
EwW AV EW VW EW VW EWwW VW EwW VW
Dec-96 1997 5.8% 0.0% 0.0% 0.0% 0.0% 15.26 14.07 14.07 11.86 18.59 15.37 16.76 16.63 16.42 17.77
Dec-97 1998 5.9% 4.2% 0.0% 2.4% 0.0% 1.33 -3.71 4.89 -0.78 1.79 -4.35 4.26 -0.62 -1.80 -8.00
Dec-98 1999 13.0% 4.2% 12.5% 4.2% 0.0% 14.80 15.14 16.88 15.53 18.34 18.13 17.30 14.48 14.00 13.92
Dec-99 2000 12.5% 8.3% 12.5% 4.2% 4.2% 8.52 11.22 11.65 13.20 10.77 10.08 13.10 12.30 14.53 15.76
Dec-00 2001 8.6% 8.3% 8.3% 14.3% 4.2% 8.67 9.22 6.70 7.33 8.80 8.78 7.82 8.45 8.04 7.77
Dec-01 2002 12.0% 8.3% 8.3% 0.0% 4.2% 3.98 3.99 4.63 0.86 11.60 3.01 6.36 6.67 9.77 9.45
Dec-02 2003 12.0% 8.3% 8.3% 0.0% 0.0% 10.57 11.51 8.14 8.35 13.22 13.85 9.19 9.61 8.71 9.38
Average 10.0% 6.0% 7.1% 3.6% 1.8% 9.02 8.78 9.56 8.05 11.87 9.27 10.69 9.65 9.96 9.44
Forecast period : Two year
Dec-96 1997-1998 10.8% 16.7% 4.2% 6.5% 0.0% 8.35 5.23 4.36 3.01 8.06 1.08 9.20 8.52 8.76 5.55
Dec-97 1998-1999 17.8% 4.2% 0.0% 2.4% 0.0% 8.23 5.75 10.28 6.35 10.61 6.93 9.84 7.06 8.07 5.41
Dec-98 1999-2000 23.1% 8.3% 25.0% 8.3% 8.3% 11.18 13.06 12.48 13.76 11.77 15.84 14.33 12.44 12.28 14.97
Dec-99 2000-2001 19.8% 12.5% 20.8% 25.0% 4.2% 8.91 10.38 10.91 11.40 12.22 15.68 10.46 11.22 12.27 12.13
Dec-00 2001-2002 20.2% 12.5% 12.5% 17.1% 4.2% 6.08 6.47 5.34 5.41 6.83 4.86 6.24 6.72 5.83 5.04
Dec-01 2002-2003 22.5% 16.7% 16.7% 0.0% 12.5% 7.00 7.89 4.67 1.66 11.67 8.47 7.25 7.74 8.87 7.52
Dec-02 2003-2004 19.9% 8.3% 8.3% 12.5% 8.3% 8.08 9.12 8.50 8.49 10.22 10.76 9.23 9.61 7.17 7.93
Average 19.2% 11.3% 12.5% 10.3% 5.4% 8.26 8.27 8.08 7.15 10.20 9.09 9.51 9.04 9.04 8.36
Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
In the All SR_Year Alpha_Year RC Composite All SR_Year Alpha_Year RC Composite
smaple Out of sample
EwW VW EwW VW EwW VW EwW VW EwW VW EW VW EW VW EwW VW EwW VW EwW VW
Dec-96 1997 0.63 0.65 0.35 0.64 0.98 1.04 0.23 0.21 0.50 0.79 2.03 1.82 3.32 1.55 1.58 1.23 6.18 6.53 2.72 1.88
Dec-97 1998 1.97 2.20 1.51 1.95 2.37 3.58 1.23 1.54 2.70 3.41 0.06 -0.14 0.27 -0.03 0.06 -0.10 0.29 -0.03 -0.06 -0.20
Dec-98 1999 0.81 0.51 0.63 0.42 1.05 0.67 0.69 0.35 0.34 0.47 1.52 2.47 2.24 3.09 1.46 2.25 2.10 3.45 3.44 2.47
Dec-99 2000 0.95 0.57 0.16 0.42 1.17 0.82 0.88 0.68 0.62 0.55 0.75 1.64 591 2.62 0.77 1.03 1.24 1.50 1.96 2.37
Dec-00 2001 0.73 0.56 0.63 0.71 0.67 1.23 0.32 0.43 0.66 0.88 0.98 1.38 0.88 0.86 1.10 0.60 2.01 1.62 1.02 0.73
Dec-01 2002 0.65 0.74 1.80 2.29 0.90 2.28 0.11 0.29 0.39 0.37 0.51 0.45 0.21 0.03 1.07 0.11 4.65 1.93 2.11 2.12
Dec-02 2003 0.54 0.55 0.46 0.56 1.01 1.06 0.13 0.29 0.84 0.93 1.62 1.74 1.47 1.25 1.09 1.09 5.70 2.79 0.86 0.84
Average 0.90 0.82 0.79 1.00 1.16 1.53 0.51 0.54 0.86 1.06 1.07 1.34 2.04 1.34 1.02 0.89 3.17 2.54 1.72 1.46
Forecast period : Two year
Dec-96 1997-1998 1.52 1.78 1.76 1.96 2.42 3.16 1.10 1.14 1.61 2.61 0.46 0.24 0.21 0.13 0.28 0.03 0.70 0.62 0.45 0.18
Dec-97 1998-1999 1.58 1.76 1.16 1.50 1.88 2.68 1.03 1.27 2.16 2.70 0.43 0.27 0.74 0.35 0.47 0.22 0.79 0.46 0.31 0.17
Dec-98 1999-2000 0.98 0.55 1.07 0.69 1.37 0.84 0.89 0.50 0.51 0.47 0.95 1.98 0.97 1.67 0.72 1.57 1.33 2.08 2.01 2.65
Dec-99 2000-2001 0.85 0.57 0.52 0.44 1.10 0.94 0.72 0.56 0.78 0.89 0.87 1.51 1.77 2.17 0.93 1.38 1.22 1.66 1.31 1.13
Dec-00 2001-2002 0.74 0.68 0.55 0.72 0.61 1.47 0.28 0.40 0.64 0.88 0.69 0.79 0.81 0.62 0.93 0.28 1.89 1.40 0.76 0.48
Dec-01 2002-2003 0.65 0.71 1.29 1.67 0.85 1.88 0.16 0.31 0.38 0.53 0.90 0.92 0.30 0.08 1.15 0.38 3.87 2.05 1.92 1.18
Dec-02 2003-2004 0.61 0.62 0.38 0.47 0.86 0.92 0.31 0.33 0.74 0.78 1.11 1.23 1.85 1.50 1.00 0.97 2.46 2.41 0.81 0.85
Average 0.99 0.95 0.96 1.06 1.30 1.70 0.64 0.65 0.97 1.27 0.77 0.99 0.95 0.93 0.78 0.69 1.75 1.53 1.08 0.95
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Panel B: Large funds

Forecast period : One year

Attrition rate

Annual return of portfolio

p All SR_Year Alpha_Year RC Composite
In the Out of sample All SR_Year Alpha_ RC Composite
smaple Year
EwW Vw EwW VW EwW Vw EwW Vw EwW Vw
Dec-96 1997 2.38% 0.0% 0.0% 0.0% 0.0% 14.67 14.10 16.15 14.94 17.45 15.47 15.24 15.10 15.03 16.32
Dec-97 1998 7.32% 4.2% 0.0% 4.2% 0.0% -1.89 -5.24 2.19 -1.32 -2.66 -3.43 0.34 -2.73 -4.74 -8.32
Dec-98 1999 6.12% 4.2% 4.2% 12.5% 0.0% 13.30 14.92 16.50 15.32 16.06 16.00 13.64 13.52 12.52 13.28
Dec-99 2000 7.14% 4.2% 4.2% 4.2% 8.3% 9.03 11.18 13.27 14.35 11.76 13.29 10.64 13.55 7.88 10.60
Dec-00 2001 5.59% 4.2% 4.2% 16.7% 0.0% 7.96 9.33 8.79 8.17 6.70 7.45 7.08 7.50 9.52 8.72
Dec-01 2002 7.03% 4.2% 8.3% 4.2% 0.0% 3.90 3.95 4.71 -1.62 7.07 0.18 6.88 6.95 5.59 4.46
Dec-02 2003 7.18% 16.7% 8.3% 4.3% 4.2% 9.54 11.52 4.72 3.92 11.98 12.63 12.34 11.28 9.05 7.93
Average 6.1% 5.4% 4.2% 6.6% 1.8% 8.07 8.54 9.48 7.68 9.77 8.80 9.45 9.31 7.84 7.57
Forecast period : Two year|
Dec-96 1997-1998 7.1% 8.3% 4.2% 4.2% 0.0% 7.32 4.69 7.97 4.51 8.83 5.13 8.22 4.77 8.25 4.69
Dec-97 1998-1999 19.5% 4.2% 8.3% 4.2% 0.0% 6.11 5.08 7.48 5.44 8.27 7.47 7.50 5.67 5.21 4.32
Dec-98 1999-2000 16.3% 12.5% 16.7% 16.7% 8.3% 11.35 13.05 14.33 13.28 13.52 14.20 11.83 12.63 12.32 14.42
Dec-99 2000-2001 11.6% 12.5% 8.3% 12.5% 4.2% 8.85 10.46 11.50 12.02 11.69 13.41 8.86 11.05 9.17 11.60
Dec-00 2001-2002 12.6% 8.3% 4.2% 16.7% 4.2% 5.55 6.43 591 4.44 4.86 5.04 4.93 5.69 6.72 5.68
Dec-01 2002-2003 16.8% 16.7%  20.8% 4.2% 12.5% 6.45 7.84 5.58 2.34 6.49 3.28 6.36 7.61 6.32 7.52
Dec-02 2003-2004 17.2% 20.8% 8.3% 17.4% 8.3% 7.40 9.13 6.11 5.42 8.84 9.22 9.55 9.01 7.35 7.02
Average 14.5% 11.9% 10.1% 10.8% 5.4% 7.58 8.10 8.41 6.78 8.93 8.25 8.18 8.06 7.91 7.89
Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
In the All SR _Year Alpha_Year RC Composite All SR_Year Alpha_Year RC Composite
smaple Out of sample
P EwW VW EwW VW EwW VW EwW VW EwW VW EwW VW EwW Vw EwW VW EwW Vw EwW vw
Dec-96 1997 0.68 0.72 042 0.66 0.90 0.96 0.68 0.69 0.97 0.89 1.79 1.63 3.23 1.88 1.61 1.35 1.87 1.83 1.29 1.53
Dec-97 1998 1.90 2.31 1.58 1.82 2.73 2.92 1.73 2.17 2.55 3.27 -0.08  -0.19 0.12 -0.06 -0.08  -0.10 0.02  -0.10 -0.15  -0.21
Dec-98 1999 0.44 0.48  0.29 0.33 0.45 0.50 0.27 0.39 0.61 0.52 2.51 2.59 4.78 3.84 2.96 2.64 4.17 291 1.70 2.11
Dec-99 2000 0.63 0.53 0.46 0.52 1.12 0.87 0.81 0.63 0.62 0.53 1.20 1.77 2.39 2.31 0.87 1.28 1.10 1.78 1.06 1.68
Dec-00 2001 0.60 0.57  0.63 0.87 0.87 1.03 0.65 0.66 0.59 0.87 1.11 1.36 1.15 0.78 0.64 0.60 0.90  0.95 1.34 0.84
Dec-01 2002 0.54 0.73 0.94 1.75 0.93 1.75 0.35 0.41 0.68 1.22 0.60 0.45 0.42 -0.08 0.63 0.01 1.66 1.43 0.69 0.31
Dec-02 2003 0.51 0.55 0.64 0.67 0.97 1.04 0.79 0.86 0.76 0.83 1.57 1.76 0.61 0.49 1.03 1.01 1.30 1.10 0.99 0.80
Average 0.76 0.84 0.71 0.95 1.14 1.30 0.75 0.83 0.97 1.16 1.24 1.34 1.81 1.31 1.09 0.97 1.58 1.41 0.99 1.01
Forecast period : Two year|
Dec-96 1997-1998 1.51 1.90 1.48 2.09 1.81 2.37 1.53 2.08 1.85 2.65 0.40 0.21 0.45 0.18 0.41 0.18 0.45 0.19 0.37 0.15
Dec-97 1998-1999 1.51 1.86 1.20 1.41 2.13 2.26 1.38 1.70 1.99 2.55 0.34 0.23 0.52 0.32 0.32 0.28 0.45 0.28 0.22 0.14
Dec-98 1999-2000 0.54 0.49 043 0.38 0.65 0.61 0.41 0.43 0.76 0.62 1.75 2.22 2.80 2.88 1.72 1.95 240 244 1.36 1.93
Dec-99 2000-2001 0.58 0.54 041 0.46 0.89 0.72 0.80 0.75 0.83 0.80 1.27 1.60 2.33 2.15 1.09 1.56 0.92 1.23 0.93 1.20
Dec-00 2001-2002 0.62 0.70  0.68 1.18 0.75 1.08 0.65 0.61 0.65 0.96 0.74 0.76 0.72 0.31 0.54 0.39 0.63 0.77 0.86 0.49
Dec-01 2002-2003 0.53 0.71 0.78 1.42 0.90 1.45 0.36 0.48 0.55 0.96 1.01 0.92 0.59 0.14 0.60 0.19 1.49 1.32 0.96 0.66
Dec-02 2003-2004 0.54 0.61 0.52 0.55 0.85 0.93 0.80 0.79 0.68 0.70 1.14 1.24 0.98 0.82 0.86 0.83 1.00 095 0.90 0.83
Average 0.83 097  0.79 1.07 1.14 1.34 0.85 0.98 1.04 1.32 0.95 1.03 1.20 0.97 0.79 0.77 1.05 1.03 0.80 0.77
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Panel C: Small funds

Forecast period : One year

Attrition rate

Annual return of portfolio

In the Alpha ) All SR_Year Alpha_Year RC Composite
Out of sample All SR_Year — RC Composite
smaple Year
EwW Vw EwW VW EwW Vw EwW Vw EwW vw
Dec-96 1997 7.7% 0.0% 0.0% 0.0% 0.0% 15.61 13.76 14.73 13.29 17.76 16.01 14.61 13.69 17.74 16.97
Dec-97 1998 4.6% 0.0% 0.0% 0.0% 0.0% 4.31 6.97 9.80 9.90 9.83 10.57 8.75 10.34 8.14 7.76
Dec-98 1999 18.6% 42% 16.7% 4.2% 0.0% 16.16 16.37 15.73 15.95 16.71 20.88 16.66 20.60 13.12 11.94
Dec-99 2000 16.6% 12.5% 8.3% 0.0% 0.0% 8.08 11.55 14.38 12.70 14.44 17.45 14.46 16.29 12.96 15.23
Dec-00 2001 11.3% 8.3% 8.3% 8.3% 4.2% 9.32 8.08 8.14 8.26 9.56 10.60 7.46 7.86 791 7.70
Dec-01 2002 18.2% 8.3% 4.2% 8.3% 4.2% 4.08 4.57 7.93 8.70 15.93 14.84 4.49 3.26 10.38 11.24
Dec-02 2003 17.5% 83% 12.5% 4.2% 8.3% 11.79 11.44 8.53 9.32 16.50 20.69 10.13 10.36 7.58 8.14
Average 13.5% 6.0% 7.1% 3.6% 2.4% 9.91 10.39 11.32 11.16 14.39 15.86 10.94 11.77 11.12 11.28
Forecast period : Two year|
Dec-96 1997-1998 12.8% 83% 12.5% 13.6% 0.0% 8.96 6.76 5.76 3.83 8.65 4.95 9.15 8.01 11.56 11.29
Dec-97 1998-1999 16.1% 0.0% 0.0% 4.2% 0.0% 10.18 10.59 13.34 12.70 14.32 13.81 13.29 13.31 11.71 11.27
Dec-98 1999-2000 28.8% 12.5%  25.0% 4.2% 4.3% 11.02 13.20 13.04 12.93 10.24 13.25 11.83 13.77 11.93 12.40
Dec-99 2000-2001 26.2% 20.8% 16.7% 12.5% 0.0% 8.96 9.83 12.36 11.77 12.01 14.14 12.36 12.64 11.98 12.19
Dec-00 2001-2002 27.0% 16.7%  16.7% 12.5% 12.5% 6.56 6.53 6.88 6.43 7.88 8.22 5.12 5.47 5.35 5.51
Dec-01 2002-2003 29.7% 8.3% 4.2% 12.5% 8.3% 7.77 8.67 8.98 9.09 16.11 15.39 8.17 8.03 9.80 10.73
Dec-02 2003-2004 23.0% 16.7% 12.5% 4.2% 8.3% 8.90 8.98 9.14 8.04 11.93 13.16 8.79 8.63 6.71 7.58
Average 23.4% 11.9% 12.5% 9.1% 4.8% 8.91 9.22 9.93 9.26 11.59 11.85 9.82 9.98 9.86 10.14
Forecast period : One year Standard deviation of monthly return Mean return / standard deviation
I All SR_Year Alpha_Year RC Composite All SR_Year Alpha_Year RC Composite
n the
smaple Out of sample
EwW vw EW VW EW vw EW VW EW vw EW VW EwW vw EW vw EwW VW EwW VW
Dec-96 1997 0.66 0.50  0.36 0.43 0.65 0.43 0.47 0.34 2.15 1.58 1.97 2.27 3.42 2.61 2.29 3.12 2.59 3.32 0.69 0.90
Dec-97 1998 2.18 1.64 1.34 0.95 1.74 1.59 1.84 1.33 0.55 0.56 0.16 0.36 0.61 0.87 0.47 0.55 0.40  0.65 1.23 1.15
Dec-98 1999 1.23 0.99 1.13 1.09 1.12 1.67 1.02 1.54 1.01 0.80 1.09 1.37 1.16 1.22 1.24 1.04 1.36 1.12 1.09 1.25
Dec-99 2000 1.26 096 046 0.32 1.38 1.30 0.81 1.02 0.71 0.67 0.53 1.01 2.63 3.29 0.87 1.12 1.49 1.32 1.52 1.89
Dec-00 2001 0.90 0.52  0.55 0.56 0.61 0.58 0.86 0.73 0.59 0.72 0.86 1.29 1.23 1.23 1.31 1.53 0.73 0.90 1.11 0.89
Dec-01 2002 0.82 0.86 1.00 0.81 1.35 1.24 0.77 0.79 0.58 0.72 0.42 0.45 0.66 0.90 0.98 1.00 0.49  0.34 1.48 1.31
Dec-02 2003 0.62 0.67 042 0.44 1.10 1.51 0.57 0.64 0.89 0.81 1.58 1.42 1.70 1.75 1.25 1.14 1.47 1.36 0.71 0.84
Average 1.10 0.88  0.75 0.66 1.14 1.19 0.91 0.91 0.93 0.84 0.95 1.17 1.63 1.70 1.20 1.36 1.22 1.29 1.12 1.17
Forecast period : Two year|
Dec-96 1997-1998 1.61 1.52 1.68 2.12 2.08 1.88 1.43 1.35 1.93 1.34 0.46 0.37 0.29 0.15 0.35 0.22 0.53 0.50 0.50 0.70
Dec-97 1998-1999 1.79 1.27 1.12 0.83 1.51 1.23 1.48 1.08 0.65 0.49 0.47 0.69 1.00 1.28 0.79 0.94 0.75 1.03 1.51 1.92
Dec-98 1999-2000 1.49 1.11 1.39 1.23 1.47 2.04 1.33 2.02 1.16 0.92 0.62 0.99 0.78 0.88 0.58 0.54 0.74  0.57 0.85 1.12
Dec-99 2000-2001 1.16 0.87  0.70 0.36 1.45 1.11 0.83 0.96 0.76 0.80 0.65 0.94 1.47 2.69 0.69 1.06 1.23 1.10 1.31 1.28
Dec-00 2001-2002 0.89 0.59 045 0.48 0.53 0.53 0.88 0.84 0.55 0.71 0.61 0.93 1.26 1.12 1.25 1.29 0.48 0.54 0.82 0.65
Dec-01 2002-2003 0.86 0.89  0.86 0.78 1.24 1.16 0.67 0.73 0.56 0.68 0.76 0.81 0.87 0.98 1.08 1.11 1.02  0.92 1.45 1.31
Dec-02 2003-2004 0.71 0.70 _ 0.43 0.47 1.06 1.39 0.63 0.64 1.05 0.90 1.04 1.07 1.78 1.43 0.94 0.79 1.16 1.12 0.53 0.71
Average 1.21 0.99 095 0.90 1.33 1.33 1.04 1.09 0.95 0.83 0.66 0.83 1.06 1.22 0.81 0.85 0.85 0.82 1.00 1.10
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Appendix:

Table A1 Test results about the mean difference of performance and risk between mutual groups

Panel A: directional funds

Live funds of Group! for directional style

vs. Live funds of Group2

vs. Live funds of Group3

vs. Defunct funds of Groupl

Mean-- Mean-- T Mean-- Mean-- . T
Variables Groupl Group2 value P_value Groupl Group3 DIF Tvalue P_value Defunct - Live  DIF value P_value
Average monthly return 1.43 121 021 258 0.01  ** 1.43 1.03 040 505 <0001 #** 1.51 143 0.09 063 053
Average monthly excess return 0.51 030 020 248 0.01 ** 0.51 0.21 029 374  0.00 * 049 051 -002 -0.15 0.88
Volatility of monthly return 4.85 562 -0.77 -2.16 0.03  ** 4.85 657 -1772 443 <0001 e 567 485 082 1.8 006 *
Volatility of monthly excess return 4.63 519 -0.56 -1.98 0.05 ** 4.63 6.09 -1.46 441 <0001 *** 527 463 064 185 007 *
Jensen alpha (Alphal) 0.75 047 029 4.02 <0001 #*** 0.75 036 040 497 <0001 *** 064 075 -0.12 -096 034
Alpha2 0.68 0.25 043 341 0.00 *** 0.68 025 043  3.68 0.00 k= 046 0.68 -022 -1.51 0.13
Beta 0.65 0.78 -0.13 -1.81 007 * 0.65 0.80 -0.16 -2.11  0.04 ** 075 0.65 010 1.07 029
Betal 0.67 0.86 -0.19 -2.00 0.05 ** 0.67 087 019 241  0.02 ** 081 0.67 014 138 0.17
Beta2 0.08 024 -0.16 -1.59 0.11 0.08 0.17 -0.10 -094 035 016 0.08 009 082 041
Maximal monthly loss -13.42  -13.88 046 044 0.66 -13.42  -1800 458 316  0.00 ek -12.34 -13.42  1.08 0.85 0.40
Maximal monthly excess loss -13.03  -1448 143 176 008 * -13.03 -17.29 143 399 <0001 *** -12.15 -13.03 088 0.8 042
Maximal drawdown -1490  -18.10 320 2.56 0.01 **  -1490 -2030 541 411 <0001 =k -16.00 -1490 -1.10 -0.650  0.52
Average drawdown 5300 -7.700 247 0 4.08 <0001 kR 5300 -8.80 352 551 <0001 690 -5.30 -1.60 -2.410 0.02 **
proportion of recovering maximal loss 0.90 0.79 0.107 243 0.02  ** 090 0711 0.190  4.15 <0001 *** 045 090 -0.446 -6.890 <.0001 ***
proportion of recovering maximal drawdown 0.88 0.77 0.109 2.34 0.02  ** 0.88 0711 0.164 351 000 *=*=* 0.53  0.88 -0.345 -5.250 <.0001 ***
proportion of recovering average drawdown 1.00 097 0.028 1.75 008  * 1.00 0967 0.033 203 005 ** 0.97 1.00 -0.030 -1.430 0.16
Recovery rate 0.76 0.64 0.117 447 <0001 *** 076 0.626 0.133 492 <0001 *** 0.67 0.76 -0.089 -3.250 0.00 #**
Relative Recovery rate 0.72 0.58 0.133 447 <0001 *** 0.72 0549 0.167 562 <0001 *** 0.64 072 -0.079 2520 0.01 **

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at

the10% level
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Live funds of Group?2 for directional style
vs. Live funds of Group3 vs. Defunct funds of Group2

. Mean-- - Mean-- DIF T value P_value Defunct Live  DIF T value P_value
Variables Group2 Group3
Average monthly return 1.21 1.03 0.18 1.96 0.05 * 1.30 1.21 0.08 0.62 0.54
Average monthly excess return 0.30 0.21 0.09  0.96 0.34 0.31  0.30 0.01  0.05 0.96
Volatility of monthly return 5.62 6.57 -0.95 -2.19 0.03 6.27 5.62 0.66 1.36 0.17
Volatility of monthly excess return 5.19 6.09 -0.90 -2.44 0.02 ** 5.89  5.19 0.70 1.72 0.09 *
Jensen alpha (Alphal) 0.47 0.36 0.11 1.23 0.22 042 047 -0.05 -0.37 0.71
Alpha?2 0.25 0.25 0.00  0.03 0.98 049  0.25 023 1.13 0.26
Beta 0.78 0.80 -0.03  -0.30  0.76 074 0.78 -0.04 -0.35 0.73
Betal 0.86 0.87 -0.01  -0.06 0.95 072 086 -0.14 -1.12 0.26
Beta2 0.24 0.17 0.06  0.50 0.62 0.00 024 024 -1.66 0.10 *
Maximal monthly loss -13.88  -18.00 411 291 0.00 *** 1590 -13.88  -2.02 -1.41 0.16
Maximal monthly excess loss -14.48 -17.29 2.82 250 0.01 ** -14.83 -1448  -0.35 -0.31 0.76
Maximal drawdown -18.10  -20.30 221 141 0.16 -16.50 -18.10 1.56  0.94 0.35
Average drawdown =770 -8.80 1.05 1.27 0.21 =720 -7.70 0.54  0.59 0.56
proportion of recovering maximal loss 0.79 0.71 008 146  0.15 041 079  -0.38 -6.09 <0001 #**
proportion of recovering maximal drawdown 0.77  0.71 0.06 095 0.34 048 0.77 029 -4.41 <0001 ***
proportion of recovering average drawdown 0.97 0.97 001 022 083 097 097 0.00 -0.08 0.9334
Recovery rate 0.64 0.63 0.02 050 0.62 062 064 -0.03 -0.77 0.4412
Relative Recovery rate 0.58 0.55 0.03  0.95 0.34 0.59  0.58 0.00 0.12 0.904

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Live funds of Group3 for directional style
vs. Defunct funds of Group2 vs. Defunct funds of Group3

) Defunc Live DIF Tvalue P_value Defunct Live DIF T value P_value
Variables t
Average monthly return 1.30 1.03 027 204 0.04 ** 051 1.03 -0.52 -4.89 <0001 =*=**
Average monthly excess return 0.31 021 0.10 0.74 0.46 043 021 -0.64 -6.01 <0001 **=*
Volatility of monthly return 6.27 6.57 -030 -0.58 0.56 704 657 047 112 027
Volatility of monthly excess return 5.89 6.09 -0.20 -0.46 0.65 690 6.09 0.81 221 0.03 **
Jensen alpha (Alphal) 0.42 036 006 043 0.67 037 036 -0.73 -6.776 <0001 ***
Alpha2 0.49 025 024 1.19 0.24 037 025 -0.62 -4.12 <0001 ***
Beta 0.74 0.80 -0.06 -0.63 0.53 071 0.80 -0.09 -1.22 022
Betal 0.72 087 -0.15 -1.24 0.22 070 087 -0.17 -1.89 0.06 *
Beta2 0.00 0.17 -0.18 -1.22 0.22 001 017 -0.16 -1.29  0.20
Maximal monthly loss -1590 -18.00 2.10 1.19 0.23 -16.99 -18.00 1.01 0.70  0.49
Maximal monthly excess loss -14.83  -17.29 246 185 007 * -17.12 -17.29 017 0.16  0.87
Maximal drawdown -16.50  -2030 3778 2.23 0.03 ** -19.40 -20.30 0.90 0.67  0.50
Average drawdown <720 -880 1.59  1.69 0.09 * -9.10 -8.80 -0.30 -047 0.64
proportion of recovering maximal loss 041 0.71 -030 -4.70 <.0001 = 035 071 -0.36 -7.52 <0001 =
proportion of recovering maximal drawdown 0.48 0.71 -0.23 -3.58 0.00 *=x* 041 071 -031 -6.21 <0001 **=*
proportion of recovering average drawdown 097 097 0.00 0.13 0.90 093 097 -004 -195 005 *
Recovery rate 0.62 0.63 -0.01 -0.25 0.80 049 0.63 -0.13 -522 <0001 -***
Relative Recovery rate 0.59 055 004 1.11 0.27 045 055 -0.10 -3.66 0.00 w**=*

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Panel B: Non-directional funds

Live funds of Group1 for nondirectional style
vs. Live funds of Group2 vs. Live funds of Group3 vs. Defunct funds of Groupl
Mean-- Mean-- T Mean-- Mean-- . T
Variables Groupl Group2 DIF value P_value Groupl Group3 DIF - Tvalue P_value Defunct - Live  DIF value P_value
Average monthly return 0.99 097 002 023 0.82 0.99 0.81 017 274  0.01 *** .14 099 015 079 043
Average monthly excess return 0.20 0.14 0.05 0.71 0.48 0.20 -0.02 0.22 3.33 0.00 030 020 011 064 0.53
Volatility of monthly return 1.81 259  -079 -2.11 0.04  ** 1.81 247 066 244  0.02  ** 256 1.81  0.75 2.09 0.05
Volatility of monthly excess return 1.78 2.58  -0.80 -2.44 0.02 ** 1.78 248  -0.70 2.8 001 FF# 252 178 074 256  0.02
Jensen alpha (Alphal) 0.39 027 011 1.81 0.07 * 0.39 024  0.15 1.99 005 ** 034 039 -0.05 023 0.82
Alpha2 0.35 011 024 224 0.03  ** 0.35 0.07 028 252 001 ** 042 035 007 027 0.79
Beta 0.67 0.71 -0.04 -0.31 0.76 0.67 0.53 0.14 128 020 090 0.67 022 097 034
Betal 0.63 0.87 -024 -1.32 0.19 0.63 0.72  -0.08 -0.58  0.56 0.84 0.63 0.21 0.8 043
Beta2 0.06 021 -0.15 -0.73 0.47 0.06 035 029 -1.05 0.29 -0.24  0.06 -030 -098 033
Maximal monthly loss -6.59 <786 127 085 0.40 -6.59  -6.59 0.00 0 1.00 -1043 659 -3.84 -1.35 0.19
Maximal monthly excess loss -6.08 172099 1.39 0.17 -6.08  -6.87 099 082 041 927 -6.08 -319 -1.28 021
Maximal drawdown <790 -11.00  3.13 146 0.15 790 780 -0.10 -0.110 091 -11.90 -790 -4.00 -1.210 0.24
Average drawdown -2.40 330 087 1.66 0.10 240 -290 057 1.080  0.28 -5.20 240 -2.80 -1.450 0.16
proportion of recovering maximal loss 0.95 098 -0.03 -0.90 0.37 0.9462 0.7797 0.1666  2.81 0.01 *** 052 095 -042 -389 0.00
proportion of recovering maximal drawdown 0.89 0.88 0.01 0.20 0.85 0.8925 0.7966 0.0959 1.55  0.12 048 0.89 -041 -3.72 0.00
proportion of recovering average drawdown 1.00 1.00  0.00 . . 1 09831 0.0169 1 0.32 096 1.00 -0.04 -1 033
Recovery rate 0.87 084 003 121 0.23 0.87 0.781 0.090 3.15  0.00 e 086 0.87 -0.01 -0.260 0.80
Relative Recovery rate 0.84 082 0.02 0.81 0.42 0.84 0.748 0.096  3.14  0.00 *** 083 0.84 -0.02 -0510 0.61

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Live funds of Group?2 for nondirectional style
vs. Live funds of Group3 vs. Defunct funds of Group2

Mean-— Mean— e value P_value Defunct Live  DIF T value P_value
Variables Group2 Group3
Average monthly return 0.97 0.81 0.16 1.79 0.08 * 1.04 0.97 0.07  0.39 0.70
Average monthly excess return 0.14 -0.02 0.16 197 0.05 * 0.29 0.14 0.15 0.82 0.41
Volatility of monthly return 2.59 2.47 0.12  0.30 0.76 2.71 2.59 0.12 0.23 0.82
Volatility of monthly excess return 2.58 2.48 0.10 0.25 0.80 2.83 2.58 0.26  0.56 0.58
Jensen alpha (Alphal) 0.27 0.24 0.04 042 0.68 046  0.27 0.19 0.68 0.50
Alpha2 0.11 0.07 0.04 0.28 0.78 032 0.11 0.22 054 0.59
Beta 0.71 0.53 0.18 1.29 0.20 056 0.71 -0.15  -0.58 0.57
Betal 0.87 0.72 0.15 0.77 0.44 0.84 087 -0.03 -0.05 0.96
Beta2 0.21 0.35 -0.14  -0.50 0.62 -0.03  0.21 -0.23  -0.33 0.75
Maximal monthly loss -7.86  -6.59 -1.26  -0.83 0.41 923 786  -1.38 -0.70 0.49
Maximal monthly excess loss -71.72 -6.87 -0.84 -0.65 0.51 948 -7.72 -1.77  -1.03 0.31
Maximal drawdown -11.00  -7.80 -3.30  -1.54 0.13 -11.10 -11.00  -0.03 -0.01 0.99
Average drawdown -3.30  -2.90 -0.30  -0.44 0.66 -4.80 -330 -1.50 -1.70 0.09 =
proportion of recovering maximal loss 0.98 0.78 0.20 3.31 0.00 *** 0.52 098 -046 -5.04 <0001 ***
proportion of recovering maximal drawdown 0.88 0.80 0.08 1.11 0.27 0.52 088 -037 -3.59 0.00 *#**
proportion of recovering average drawdown 1.00 0.98 0.02 1.00 0.32 0.88 1.00 -0.12  -2.10 0.04 *=*
Recovery rate 0.84 0.78 0.06 1.71 0.09 * 0.78 0.84 -0.06 -1.28 0.21
Relative Recovery rate 0.82 0.75 0.08 2.11 0.04 ** 0.76 082 -0.06 -1.34 0.19

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Live funds of Group3 for nondirectional style
vs. Defunct funds of Group2 vs. Defunct funds of Group3

Defunc Live DIF T value P_value Defunct Live DIF T value P_value
Variables t
Average monthly return 1.04 0.81 023 1.25 0.22 045 081 -0.36 -3.70 0.00 H**
Average monthly excess return 0.29 -0.02 0.32 1.76 0.09 * -043 -0.02 -041 -4.34 <.0001 #***
Volatility of monthly return 2.71 247 024  0.57 0.57 379 247 132 3.68 0.00 #**
Volatility of monthly excess return 2.83 248 0.35  0.90 0.37 3.67 248 119 348 0.00 H**
Jensen alpha (Alphal) 0.46 024 022 0.79 0.43 -0.19 024 -0.43 -3.32 0.00 *#**
Alpha?2 0.32 0.07 025 0.63 0.53 -0.30  0.07 -0.37 -1.99 0.05 **
Beta 0.56 0.53 0.02 0.09 0.93 0.63 053 0.09 0.65 0.51
Betal 0.84 072 013  0.27 0.79 0.73 072 0.01 0.07 0.94
Beta2 -0.03 035 -0.38 -0.51 0.62 0.58 035 023 043 0.67
Maximal monthly loss 923 -6.59 -2.64 -1.60 0.12 -10.18 -6.59 -3.59 -3.45 0.00
Maximal monthly excess loss 948 687 -2.61 -1.71 0.09 * 952 -687 -2.65 -2.3 0.01 H**
Maximal drawdown -11.10  -7.80 -3.30  -1.59 0.12 -13.30  -7.80 -5.50 -4.33 <.0001 k=
Average drawdown 480 290 -1.80 -2.15 0.03 ** -6.40 290 -3.50 -4.61 <0001 **x*
proportion of recovering maximal loss 0.52 0.78 -0.27 -2.69 0.01 *** 038 0.78 -0.40 -5.56 <0001 ***
proportion of recovering maximal drawdown 0.52 0.80 -0.28 -2.91 0.00 *** 043 0.80 -037 -560 <0001 =***
proportion of recovering average drawdown 0.88 098 -0.10 -1.73 0.09 * 0.90 098 -0.08 -2.73 0.01 #**
Recovery rate 0.78 0.78 0.00 0.02 0.98 0.60 0.78 -0.18 -5.56 <0001 ***
Relative Recovery rate 0.76 0.75 0.01 0.24 0.81 0.56 075 -0.19 -533 <0001 ***

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Table A2 Test of difference in the worse degree of performance between defunct funds and live funds over last M periods.
Panel A: Directional Type (funds are incepted before year 2000)

M=12 Month

Difference in the worse degree of performance between defunct funds and live funds over last 12 months

Absolute performance (Absolute return) Relative performance (Excess return)

Sample Asset Group Defunct Live DIF T value P_value Defunct Live DIF T value P_value
Groupl -1.11 -0.17  -0.94 -3.82 0.00 *** -0.58 -0.19 -0.40 -3.82 0.00 ***
ALL sample Group2 -1.17 -0.29 -0.88 -3.56 0.00 *** -1.00  -0.20 -0.80 -3.56 0.00 ***
(Overlap) Group3 -0.93 -0.30 -0.63  -5.32 <.0001 *** -0.88 -0.26 -0.62  -5.32 <.0001 ***
All -0.98 -0.25 -0.73  -6.41 <.0001 *** -0.91 -0.22 -0.69  -6.41 <.0001 ***

Groupl -1.60 -0.24 -1.35 -3.97 0.00 *** -0.73 -0.35 -0.38 -1.34 0.19
ALL sample Group2 -1.89 -0.47 -1.42 -3.43 0.00 *** -1.46  -0.37 -1.09 -3.39 0.00 ***
(No overlap) Group3 -1.50 -0.54 -0.96 -4.66 <.0001 *** -1.74  -043 -1.31 -4.43 <0001 ***
All -1.61 -0.44 -1.17 -6.02 <.0001 *** -1.72 -0.38 -1.35  -5.12 <.0001 ***

| I
M=6 Month iR
Difference in the worse degree of performance between defunct funds and live funds over last 6 months
Absolute performance (Absolute return) Relative performance (Excess return)
Sample Asset Group Defunct Live DIF T value P_value Defunct Live DIF T value P value

Groupl -1.22  -0.23 -0.98 -2.32 0.02 ** -0.91 -0.23 -0.68 -2.32 0.02 Hok
ALL sample Group2 -1.55 -0.40 -1.15 -3.20 0.00 *** -1.34 -0.26 -1.08 -3.20 0.00  ***
(Overlap) Group3 -1.50 -0.40 -1.10 -4.91 <.0001 *** -1.43 -0.32 -1.11 -4.91 <0001  ***
All -1.53  -0.35 -1.18 -5.44 <.0001 *** -1.44 -0.27 -1.17 -5.44  <.0001  ***
Groupl -1.41  -0.28 -1.13 -2.31 0.03 ** -1.06 -0.32 -0.74 -1.85 0.07 *
ALL sample Group2 -1.87 -0.55 -1.32 -3.13 0.00 *** -1.59 -036 -1.24 -3.35 0.00  *x*
(No overlap) Group3 -1.76  -0.56 -1.19 -5.41 <.0001 *** -1.97 -0.44 -1.53 -4.53  <.0001  ***
All -1.75  -0.47 -1.28 -6.27 <.0001 *** -1.96 -0.37 -1.59 -4.81 <.0001  ***

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Panel B: Non-directional Type (funds are incepted before year 2000)

M=12 Month
Difference in the worse degree of performance between defunct funds and live funds over last 12 months
Absolute performance (Absolute return) Relative performance (Excess return)
Sample Asset Group Defunct Live DIF T value P_value Defunct Live DIF T value P_value
Groupl -0.84 -0.16 -0.682  -3.43 0.0023 *** -0.47 -0.14 -0.33 -1.72 0.0989 *
ALL sample Group2 -0.74 -0.2 -0.545 -3.63 0.001 *** -0.67 -0.12 -0.56 -3.59 0.0012 ***
(Overlap) Group3 -0.67 -0.24 -0.437 4.1 <.0001 *** -0.63 -0.21 -0.42 -4.18 <.0001 ***
All -0.74 -0.2 -0.54 -5.59 <.0001 *** -0.65 -0.17 -0.49 -5.5 <.0001  k**
Groupl -1.10 -0.28 -0.813 -2.86 0.0089 *** -0.54 -0.26 -0.28 -1.03 0.3122
ALL sample Group2 -1.13 -0.53 -0.598 -2.29 0.0264  ** -0.94 -0.22 -0.72  -3.35 0.0023 k**
(No overlap) Group3 -1.12 -0.46 -0.667  -3.13 0.0025 *** -1.05 -0.35 -0.70 -4.02 0.0001 ***
All -1.19 -0.42 -0.771 -3.94 0.0001 .,*** -1.05 -0.29 -0.76 -5.08 <.0001 ***
M:6 MOnth B v |1' : H
Difference in the worse degree of performance between defunct funds and live funds over last 6 months
Absolute performance (Absolute return) Relative performance (Excess return)
Sample Asset Group Defunct Live DIF T value P_value Defunct Live DIF T value P_value
Groupl -1.382 -0.193 -1.189 -2.80 0.0104 ** -0.959 -0.17 -0.79 -2.09 0.0482 Hx
ALL sample Group2 -0.92 -0.224 -0.697 -2.61 0.014 ** -0.824 -0.14 -0.69 -2.54 0.0169 HE
(Overlap) Group3 -0.989 -0.282 -0.707 -3.99  0.0001 *** -0.942 -0.23 -0.71  -3.96 0.0002  **x*
All -1.113 -0.239 -0.875 -5.39  <.0001 *** -1.004 -0.19 -0.81 -5.4 <0001  ***
Groupl -1.615 -0.288 -1.327 -2.59 0.017 ** -1.07 -0.22 -0.85 -1.91 0.0692 *
ALL sample Group?2 -1.069 -0.514 -0.555 -1.73  0.0865 * -0.94 -0.21 -0.73 -2.38 0.024 Hx
(No overlap) Group3 -1.134 -0.442 -0.692 -2.96 0.004 *** -1.18 -0.30 -0.88 -4.05 0.0001  ***
All -1.318 -0.404 -0.914 -4.37 <.0001 *** -1.23 -0.26 -0.97 -5.30 <.0001  ***

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Panel C: Directional Type (funds are incepted after year 2000)

Difference in the worse degree of performance between defunct funds and live funds over last M months

Absolute performance (Absolute return) Relative performance (Excess return)

Sample  Asset Group | Defunct  Live  DIF T value P value Defunct Live DIF T value P_value
Groupl -1.20 -0.20 -1.01 -3.81 0.00 *** -0.57  -0.16 -0.41 -3.81 0.00 ***
M=12 month  Group2 2138 030 -1.08 -325  0.00 -1.08 016  -0.93 325  0.00 ***
Overlap Group3 -0.96 -0.36  -0.60 -4.38 <0001 *** -0.88  -0.27  -0.61 -4.38 <0001 ***
All -1.00 -0.29 -0.71 -5.52 <0001 *** -0.87 -020  -0.68 -5.52 <0001 ***
Groupl -1.29 -0.26 -1.03 -2.23 0.03 ** 091  -020 -0.71 -223 0.03 **
M=6 month Group2 -1.67 041 -126 -3.03 0.00 *** -1.33 020  -1.13  -3.03  0.00 ***
Overlap Group3 -1.51 047 -1.04 -431 <0001 *** -140  -033  -1.08 -431 <.0001 ***
All -1.50 -0.39  -1.11  -4.84 <0001 *** -1.37  -0.25 -1.12 -4.84 <0001 ***

Groupl -1.65 -0.25 -141 401 0.00 #** -0.72  -0.28 -0.43  -1.49 0.14
M=12 month  Group2 2190 -044 146 333 0.00 147 024 123 336 0.00
No overlap Group3 -1.50 -0.58 -0.92 415 <0001 *** -1.57  -038  -1.20 -4.00 0.00 ***
All -1.57 045 -1.12  -549 <0001 *** -1.56  -030  -1.26 -4.74 <0001 ***
Groupl -1.46 -0.29 -1.17 226 0.03 ** -1.03  -026  -0.77 -1.78  0.08 *
M=6 month Group2 -1.94 -0.53 -141 -3.00 0.00 *** -1.51 -025 -1.27 =323 0.00 ***
No overlap Group3 -1.70 -0.60 -1.10 -4.67 <.0001 *** -1.88  -0.40 -1.49 427 <0001 F**
All -1.66 -0.48 -1.18 -543 <0001 *** -1.83  -030  -1.52  -4.54 <0001 ***

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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Panel D: Non-directional Type(funds are incepted after year 2000)

Difference in the worse degree of performance between defunct funds and live funds over last M months

Absolute performance (Absolute return) Relative performance (Excess return)

Sample Asset Group | Defunct Live  DIF T value P value Defunct Live DIF T value P_value

Groupl -0.99 -0.17 -0.817  -3.21 0.0048 *** -0.585 -0.145 -0.44 -1.73 0.1003
M=12 month Group2 -0.84 -0.22 -0.625 -3.88 0.0006 *** -0.749 -0.126  -0.624 -3.58 0.0015 ***
Overlap Group3 -0.78 -0.32 -046  -3.69 0.0004 *** -0.717 -0.273  -0.444 -3.74 0.0004 ***
All -0.83 -0.24 -0.598 -548 <.0001 *** -0.732  -0.188 -0.544  -54 <0001 ***
Groupl -1.66 -0.21 -146 -2.71 0.01  ** -1.14  -0.17 -0.97  -1.99 0.06 *
M=6 month Group2 -1.11 -0.26  -0.85 -2.93 0.01 **x* -0.98  -0.15 -0.83  -2.75 0.01  **
Overlap Group3 -1.03 -0.38 -0.65 -3.34 0.00 **x* -0.96  -0.31 -0.66  -3.28 0.00 ***
All -1.20 -0.28  -0.92  -543 <0001 *** -1.07  -0.22 -0.85 -543 <0001 ***

Groupl -1.22 -0.28  -094 -2.72 0.01  ** -0.66  -0.26 -0.41  -1.19 0.25
M=12month  Group2 -1.18 -0.53 -0.65 -2.45 0.02  ** -1.03  -0.23 -0.80 -3.34 0.00 ***
No overlap Group3 -1.19 -0.52  -0.67 -2.93 0.00 *** -1.13 -0.41 -0.71  -3.82 0.00 ***
All -1.24 -0.43  -0.80 -3.91 0.00 *** -1.12 -0.31 -0.81 -5.00 <.0001 ***
Groupl -1.86 -0.29 -1.58 -2.55 0.02  ** -1.25  -0.22 -1.03  -1.82 0.09 *
M=6 month Group2 -1.25 -0.52  -0.73  -2.17 0.03  ** -1.11 -0.22 -0.90 -2.65 0.01  **
No overlap Group3 -1.17 -0.51 -0.66 -2.85 0.01 *** -1.15  -0.38 -0.78  -3.29 0.00 ***
All -1.37 -042  -095 -4.64 <0001 *** -1.27  -0.28 -0.99  -529 <0001 k=

Note: *** indicates statistical significance at the 1% level, ** indicates statistical significance at the 5% level and * indicates statistical significance at
the10% level
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