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On mutual fund performance
evaluation

1 — Introduction

The evaluation of investment managers’ per-
formance has been a major topic in Finance for
the past decades, concerning both practitioners
and academics. It is of particular interest to
managers (it obviously influentiates their com-
pensation), clients/investors (who have the right
to know how their money was applied) and
regulators (in order to know how portfolio
managers are allocating resources in the
economy). Finally, it is of considerable interest
to academics, since significant evidence of su-
perior performance would violate the Efficient
Market Hypothesis, which would have deep
implications in Finance. The issue of measuring
managers’ performance has been discussed over
three decades, and the debate still continues.

Based on the capital asset pricing model (CAPM),
Treynor (1965), Sharpe (1966) and Jensen (1968)
proposed risk-adjusted measures of perfor-
mance — the so called traditional measures of
performance evaluation, which have been widely
used, inside and outside the academic circles.
However, their effectiveness in providing precise
has been questioned measures of performance,
especially since the seventies.

Besides the conceptual and mainly econometric
problems associated with these measures,
another criticism that has been raised has to do
with the fact that they only measure the
performance in a global perspective, without
attempting to analyze the components of timing
and selectivity which contribute to overall
performance. As Pfleiderer and Bhattacharya
express, «some measurement techniques
confound these two and thus produce poor
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indicators of true forecasting ability. By
distinguishing these two sources of superior
performance we may be able to produce more
accurate measures of the total value of a
manager’s services» [Pfleiderer and Bhattacharya
(1983, p. 2)]. Several researchers investigated this
matter, in an attempt to develop models or
methods which could provide, at least
theoretically, separate measures of timing and
selectivity.

In this context, we will investigate mutual funds
investment managers’ performance, in both
overall terms as well as in terms of the com-
ponents timing and selectivity, based on a sample
of Portuguese mutual funds.

2— A brief review of the traditional
performance measures of Jensen, Treynor
and Sharpe

According to the capital asset pricing model
(CAPM), the expected return of a portfolio or
asset p is positive and linearly related to the
market return, as expressed by the security
market line (SML):

E[Rpd = Rt + Bp (E [Rmd — Ry [11
where:

E [Ry = expected return on portfolio or asset p
for period t;

Ry = risk-free rate for period t;

Bp = (Covp,m)/cfn = systematic risk measure of
portfolio or asset p;

E [Rnd = expected market return for period t.
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In an ex-post perspective:
Ryt — R = Bp (Rm:i— B + o1 [2]

where g5, is the residual term with the following
properties:

E [Sp,t] = 07 Var [8D,t]5 ngp,b COV [ep,t’ Hm,t] = O,
Cov _[8p,(, Sj,y] =0

In equilibrium, this relationship should hold.
However, if there are market inefficiencies, in
which the portfolio manager believes some assets
are not correctly priced, then, in this context, it is
possible for him to obtain higher returns than
those associated with their risk level. This being
so, it is convenient not to constrain the regression
to pass through the origin, allowing for an
intercept op, which can be obtained from the
following equation:

Rpt — Rt = op + Bp (Ame — R + €pr [3]

in which o is the measure of desequilibrium of
portfolio or asset p.

The performance measure proposed by Jensen
(1968) is precisely o, of equation [3], and can
be interpreted as the return above (or below) the
level predicted by the CAPM equilibrium
relationship.

The technique proposed by Treynor (1965) is
related to the previous one since it also uses the
SML as the basis for performance comparison.
Treynor's reward-to-variability ratio is:

Tp=(Ro=R) / By [4]
where:
Tp = Treynor's performance measure;
R, = mean portfolio return for the period;
Ry = risk-free rate for the period;

Bp = portfolio beta for the period.

This indicator gives the excess return by unit of
systematic risk. Higher values of T, suggest,
consequently, better performance.

The performance measure proposed by Sharpe
(1966), unlike the two previous ones, uses as the
measure of risk the total risk, expressed by the
standard deviation of the portfolio’s returns. The
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benchmark used for comparison is not the SML,
but the capital market line (CML). Sharpe’s
reward-to-variability ratio, is given by:

Sy =(R,—R) / op [5]
where:

S, = Sharpe’s performance measure;
Ry and Ry as defined previously;
op = standard deviation of the portfolio’s returns.

3 — Criticisms to the traditional measures of
performance evaluation

3.1 — Identification of the benchmark portfolio

One of the first criticisms pointed out to these
traditional measures of performance evaluation
has to do with the choice of the benchmark. The
CAPM presents us a «natural» benchmark for
comparison: the so called market portfolio. Since
there is no exact quantifiable measure of such
(market) portfolio, usually one uses a proxy (an
index) as a substitute. Roll (1977, 1978, 1979,
1980, 1981) contests the use of these indexes,
arguing that the resulting performance estimates
can be biased, and showing that by using
different indexes the ranking of portfolios by
performance can be completely reverted.

Other authors also investigated this matter. For
instance, Brown and Brown (1987), through the
study of historical performance of portfolios
relatively to different indexes, analyze the
sensitivity of the performance measures to
different specifications of the benchmark, having
concluded that, in fact, the composition of the
benchmark portfolio had influenced the results.

In order to overcome this potential problem, more
recent literature has developed alternative
techniques for evaluating performance, which
eliminate the need of a benchmark portfolio for
return/risk comparison. Grinblatt and Titman
(1993) introduce a new performance measure
which requires information about the portfolio
composition, but not a benchmark.

3.2 — Correlation of the performance measures with risk

Another issue that can be raised relatively to the
traditional measures of portfolio evaluation has to



B=sTupDOS DE GESTAO

do with the extension to which they are related
to risk. Theoretically, since they are risk-adjusted,
their values shouldn’t be related to the risk
measures used (standard deviation or beta).
However Friend and Blume (1970) demonstrate
the opposite, that is, there is significant correlation
(in their case negative). Other authors, such as
[Klemkosky (1973), Ang and Chua (1979) and
Wilson and Jones (1981), also found correlation
between the risk measures and the performance
measures.

3.3 — Time horizon for the calculation of returns

The influence of the chosen investment horizon
for the calculation of the risk measures and,
consequently, in the evaluation of performance
has also been subject to research. The question
is: is it indifferent to use the month, the quarter,
the semester or the year as the time horizon for
calculating returns? Fielitz and Greene (1980) and
Levy (1981, 1984) studied this matter testing
empirically the sensitivity of the risk measures to
variations in the time horizon. The results
obtained show that estimates of betas and
performance may depend on the length of horizon
over which they are calculated.

3.4 — Stability of risk measures

The traditional measures of portfolio evaluation
assume that the risk measure remains stable over
the evaluation period. In order to test the stability
of risk, various authors carried out empirical
studies. The results of studies on unmanaged
portfolios show that there is some tendency for
betas to regress to the mean [Blume (1971, 1975)
and Levy (1971)]. Relatively to managed
portfolios, we emphasize the study of Klemkosky
and Maness (1978), Kon and Jen (1978, 1979)
and Kon (1983), whose results suggest the
unstability of portfolio’s betas, as well as Fabozzi
and Francis (1978, 1980), which support the idea
that the betas move randomly through time rather
than remain stable as the ordinary least squares
model assumes.

4 — Alternative approaches to the CAPM:
arbitrage pricing theory and stochastic
dominance

The CAPM holds that the return on asseis
depends only on one factor: the market. Other

authors, especially since the final seventies,
defend that the return on assets may suffer the
influence of more factors. These type of findings
led some investigaiors to expiore aiternative
theories to the CAPM, one being the arbitrage
pricing theory (APT), developed by Ross (1976,
1977). APT can be synthesized through the
following relation:

K
E[R)] = R+ 2Bphj [6]
=1

where:

E [A,] = expected return of asset (or portfolio) p;
Ry = risk-free rate (or rate of return of a zero beta
portfolio);

Bp, = sensitivity measure of the return of asset
(or portfolio) p to variations in factor j;

Aj = risk premium relatively to factor j.

Although this idea — the search for factors that
influence prices — concedes more flexibility (and
attractiveness) to the model, however, many
problems subsist at the empirical application level,
which are due to the economic or statistical
determination of the factors. Therefore, it was not
the approach used in this study.

Stochastic dominance is an approach for ranking
portfolios by preference order which uses the
entire probability density function rather than a
finite number of moments, such as the mean-
variance approach (CAPM). This approach was
initially developed by Quirk and Saposnik (1962)
(1% degree) and later extended by Hadar and
Russell (1969) and Hanoch and Levy (1969) (2"
degree), by Whitmore (1970) (3 degree) and by
Jean (1971, 1978) (with the mathematical proof
for the nt" degree). However, it also raises
problems at the application level, as it is not
always possible to determine clearly a ranking
(dominance) of portfolios, since the cumulative
distribution probabilities can intercept for one or
more levels of return. It also does not seem the
convenient approach to investigate timing and
selectivity capacities since its main objective is
the ranking of portfolios by the comparison of the
empirical distributions of returns.

5 — Timing and selectivity
As pointed out before, one of the assumptions

inherent to the traditional measures of perfor-
mance is that the portfolio’s level of risk is stable.
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They evaluate performance that is due solely to
the manager’'s ability to forecast future security
prices, that is, they show the manager’s capacity

. o et . ;
to select mispriced securities: the capacity of

selectivity. Such measures turn out to be
insufficient since they do not consider the
possibility that the manager could predict and
anticipate general market price movements, in
other words, the manager’s fiming capacity. It
seems obvious that overall portfolio performance
can be due both to stock selection (micro-
forecasting), which is based on forecasts of
company-specific events, and market timing
(macroforecasting), which refers to the manager's
capacity in predicting the direction of market
movements which will affect all securities. In this
case the manager will attempt to adjust the level
of systematic risk in anticipation of the predicted
market movements, thus allowing for higher
returns. This adjustment can be achieved by 1)
switching from high-beta stocks to low-beta stocks
(or vice-versa); or 2) changing the proportions
invested in the risk-free security. The point here
to be emphasized is that the level of systematic
risk (beta) is a decision variable that the manager
can make use to increase the return of the
portfolio.

The distinction between the part of return
attributable to selectivity and that attributable to
market timing has been receiving considerable
interest in the literature. One of the early studies
in this area was presented by Treynor and Mazuy
(1966), which used a quadratic regression (in
contrast to the linear relation sustained by the
CAPM) to detect timing capacities of mutual fund
managers.

Fama (1972) was the first to propose a formal
(theoretical) methodology for the decomposition
of the total return into the components of timing
and selectivity. However, the implementation of
his measures presents difficulties, since the
required information is not easily available.

Kon and Jen (1978, 1979) criticize the use of the
ordinary least squares technique to obtain the
estimates of performance since it assumes that
beta remains stable through time; yet, as we have
explained, the manager can change the
systematic risk level of the portfolio as a result
of a timing strategy. In this context, these authors

examine the existence of nonstationary risk levels
through a technique of switching regression. An
alternative procedure to test the variability of

betas in bull and bear markets was proposed by

Fabozzi and Francis (1979), through the use of
dummy variables.

Merton (1981) and Henriksson and Merton (1981)
develop nonparametric tests of market-timing
forecasts without assuming a CAPM framework,
and parametric ones showing that the theoretical
structure of a timing strategy is similar to the
return patterns of an option strategy (of the put-
protective type). Their results were that, in gene-
ral, fund managers have neither of those
forecasting abilities.

By correcting an error made in Jensen (1972),
Pfleiderer and Bhattacharya (1983) developed a
regression technique based on the quadratic
regression of Treynor and Mazuy (1966), which
requires information on the portfolio returns and
market returns, and provides separate timing and
selectivity measures, at least theoretically.

Since the traditional measures of performance
evaiuation are insufficient (they only allow for
estimates of selectivity not timing, at least as
separated measures ') for investigating empirically
the performance of mutual funds in terms of those
two components, we chose, among the reviewed
approaches, the model proposed by Lee and
Rahman (1990) [based upon Pfleiderer and
Bhattacharya (1983)] and tested in the USA by
themselves and by Armada (1992) in the UK. The
choice was due not only to the fact that it is a
relatively recent approach, but also because the
authors argue that one can separate timing from
selectivity and that it has not been tested in the
generality of the European countries, particularly
in Portugal.

6 — Traditional measures of portfolio
performance: empirical analysis for the
Portuguese case

Once we have reviewed the literature we will start
by the empirical examination of the Jensen,
Treynor and Sharpe measures of performance on
a sample cf Pcirtuguese mutual funds.

1 Despite that fact, but for reasons stated previously, we also empirically studied these measures.
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6.1 — Data description

Our sample, presented in the table 1, consists of bi-weekly returns on seven mutual funds over the four
year period from 15M March 1989 to 15" February 1993.

TABLE 1

The sample of mutual funds

1. FIP 2. FUN 3. INV

4. MUL

5. PRI 6. UNI 7. VAL

These mutual funds were chosen according to
the following criteria: 1) composition of the
portfolio (that is, classified as equity funds); and
2) availability of information for the period. It
would have been desirable to chose a larger time
horizon, however, regarding the specificity of the
Portuguese mutual fund market as well as its very
recent development, the consideration of a larger
time period would have dramatically reduced the
number of funds available. In view of such
circumstances, we used bi-weekly returns which
allowed for 95 observations for each fund.

The information required for the calculation of
returns was obtained from the Bulletin of
Quotations of the Oporto Stock Exchange and
also directly from the mutual fund companies, in
such a way to guarantee the credibility of the
inputs 2. The returns, adjusted for dividends, were
computed as follows:

Rp,t = (Pp,t + Dp,t - Pp,H) / Pp,r—1 [7]1

where:

Ry, = total return for fund p in period

P, = price of fund p at the end of period
D, = Dividend per unit paid by fund p during
period f.

For the calculation of total market return the
general index of the Lisbon Stock Exchange

(BVL) and the Banco Totta e Agores index (BTA),
both adjusted to dividends, were used. In this
way, besides the determination of the traditional
measures of performance, we can test empirically
the question raised by Roll (1980, 1981) about
the impact of using different indexes in the
ranking of portfolios, already discussed in the
review of the literature.

The market return, adjusted for dividends was
computed as following:

Rmt = Umt = Ime-1) 1 Imey (8]
where:

Rm: = market return for period t
Imt = value of the index for period ¢

The returns on the risk-free rate were calculated
from the medium 30-day Treasury Bill returns
obtained from the Bank of Portugal.

6.2 — Empirical evidence

Tables 2 and 3 below present the estimated
measures of Jensen (&,) and systematic risk (8,)
obtained from equation [3]. The funds were
ranked from highest to lowest performance.

TABLE 2

Estimates of the regression R,; — Ry = op + Bp (Rm: — Agy) + €%, for 7 mutual funds over the period
from 89-03-15 to 93-02-15, utilizing the BVL index

Funds &p t-stat. ﬁp t-stat. (perc::tage)
- 0.001 657 0 -1.395 27 0.092 280 5 2.790 13* 07.72
—-0.002 346 7 - 1.721 85* 0.296 866 0 7.821 10 39.68
-0.002 797 1 -1.102 62 0.000 637 3 0.009 02 0.00
—0.002 885 2 —1.644 68 0.123991 0 2.537 86" 6.48
-0.0031725 - 1.721 36* 0.136874 0 2.666 64* 7.10
-0.0087110 1.695 54* 0.124 801 0 2.047 38 4.31
-0.004 218 2 —-2.101 56* 0.277 350 0 4.961 50 20.93

2 This information was carefully checked as we have, inclusively, compared the data supplied by these sources of information.
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TABLE 3

Estimates of the regression Ry; — Ry = op + By (Rm: — Ry + € for 7 mutual funds over the period
from 89-03-15 to 93-02-15, utilizing the BTA index

Funds (/;p t-stat. ﬁp t-stat. (perc::;nztage)
VAL e - 0.0015708 -1.324 27 0.092 8719 2.944 99* 8.53
—0.002 080 4 -1.572 17 0.297 686 0 8.461 82* 43.50
—0.002 087 6 -1.597 39 0.120960 0 2.588 60" 6.72
—0.002 928 7 —1.150 98 -0.012609 8 - 0.186 40 0.04
- 0.003 0387 - 1.650 67 0.138354 0 2.826 94* 7.91
—0.003 449 5 —1.584 42 0.1401400 2.421 16” 5.93
- 0.003837 3 -1.959 07 0.291 356 0 5.594 96* 25.18

It immediately stands out the fact that all funds
exhibit negative &, varying from —0.00166 (VAL)
to — 0.00422 (PRI) and from —0.00157 (VAL) to
—0.00384 (PRI), depending if the index used is
BVL or BTA, respectively. Funds UNI, FIP, MUL,
PRI and fund PRI using, respectively, the BVL
and the BTA index, have significantly negative
estimates of é‘cp at the 0.05 level. The t-stat values
for the remaining funds lead credibility to the null
hypothesis that a,= 0. Thus, these results do not
show any evidence of mutual fund managers’
capacity to forecast security prices. In other
words, they did not show evidence of selectivity.

For reasons stated previously (particularly when
reviewing the literature), it is of interest to com-
pare the ranking of funds by performance
according to both indexes. For doing so, we
utilized a measure of rank correlation, the
Spearman’s Rank Correlation Coefficient (rs) 3.
The correlation between the ranking of funds
given by the BVL index (table 2) and the ranking
of funds given by the BTA index (table 3)
expressed by rs is 96.4% 4, which is a very strong
positive correlation, demonstrating that the ranking
of funds by either indexes are very similar.

Relatively to the estimates of systematic risk (ﬁp),
it was at first surprising to observe very low
values, ranging from 0.00006 (FUN) to 0.29687
(UNI) (table 2) and from —0.00126 (FUN) to
0.29768 (UNI) (table 3). However, a closer
analysis to the composition of the portfolios would
easily justify these values. In fact, since these
funds were classified as equity funds, it would

3 The formula for the computation of rgis rg= 1 - =

of the # variable and Yi is the order of the " variable Y.
4 The calculation of rg is presented in appendix 1.

5 In spite of that, it continued to be classified as an equity fund!

6y (Xi-Yip

n(r? —1)

be expected to find a high proportion of stocks
in their composition! But this was not observed,
as one can check in appendix 2.

It should be stressed that the portfolios which
present the lower betas in both tables (FUN and
VAL) are those who have, on average, a less
percentage of stocks in their composition, which
is an expected result. In particular, fund FUN
presents betas of 0.00064 (BVL index) and even
negative — 0.01261 (BTA index)! If we analyze its
composition, we could verify that the percentage
of stocks it holds in the beginning is 5.49%, and
this number decreases gradually until June 1991,
when these securities cease completely to be
held by the portfolio®. The situation of a declining
stock market in the period of consideration (as
can be seen at the end of appendix 2) explains
somehow that stocks did not make up for a
significant portion of the portfolios’ composition,
in contrast with bonds and other low risk
securities. In tr)\is context, it is therefore com-
prehensive that B,'s (which express the portfolios’
sensitivity to the market) exhibit such low values.
Following the same reasoning, it is curious to
point out that the portfolios which presented
higher @p’s (UNI and PRI) also had, on average,
higher percentage of stocks, notwithstanding the
fact that these values were only about 50 % (and
less)!

The results persist if we divide the total period
up into two subperiods ©: the o, estimates remain
similar and negative whichever subperiod and
market index considered. For the same subperiod

where n is the number of values for ranking, Xiis the rank order

6 Since the results do not differ significantly, they are presented in appendix 3.

150 - ESTUDOS DE GESTAO - VOL. Ill - N.2 3 - 1997



BEsTuDOS DE GESTAO

the rank correlation between both indexes is
96.4 % 7, which represents a very similar ranking,
already observed for the global period. In relation
to the B, estimates, once again we observe
identical results (very low values), which is not
surprising for the reasons stated previously.

It was also of our concern to investigate the
possibility of heteroscedasticity, which would
guestion the least squares estimators. In this
sense, we used White's (1980) method for even-
tual detection and correction of these estimates 8.
The differences in the results with and without
correction for heteroscedasticity are not
substantial ®: negatives values of &, low values
for ﬁp, and a strong correlation between the
ranking of results corrected and not corrected for
heteroscedasticity (89% and 82% respectively for
indexes BVL and BTA 19).

It is well known that outliers (leverage points ')
may totally spoil a least squares (LS) regression
and, in particular, affect the t-based significance
levels. We, in fact, carried out the robust
regression as described in appendix 8 in order
to detect potential outliers but the results we got
were similar to those already obtained so that we
did not even include them.

Although, for obvious reasons, Jensen’s measure
is more related with the methodology that we will
follow, for studying timing as well as selectivity,
the Treynor and Sharpe measures of performance
were also computed for reasons also stated
previously. The results are shown in tables 4 to
6 2 below:

TABLE 4

Estimates of Treynor's measure (T, = (Ep-ﬁf) ! Bp) for
the period 89-03-15 to 93-02-15, utilizing the BVL index

A
Funds T,

—0.040 23 92
~0.04917 78
~0.082 66 63
~0.087 99 26
—0.094 09 78
~0.101 79 14

7 The calculations of ry are presented in appendix 4.

8 A description of White’s method can be shown in appendix 5.

TABLE 5

Estimates of Treynor’'s measure (7, = (Ep —Ef) / Bp) for
the period 89-03-15 to 93-02-15, utilizing the BTA index

Funds 7A'p

—0.040 128 40
—0.046 813 74
—-0.081 78198
—0.083 798 30
—0.090 197 53
-0.101 143 23

TABLE 6

Estimates of Sharpe’s measure (S, = (ﬁp —Ef) op) for the
period 89-03-15 to 93-02-15

Funds 5/';

—0.559 664 39
-0.630 976 72
—0.641 348 13
—0.644 334 39
—0.725 906 57
VAL e -0.810219 76

Besides the negative estimates, we still continue
to observe a strong correlation between the
rankings achieved with both indexes, as we can
confirm by the rg value, which is 94.3% for the
ranking of funds according to T,'3.

7 — Timing and selectivity: empirical analysis
for the Portuguese case

The traditional measures of portfolio performance,
particularly Jensen’s measure, are insufficient
since they do not allow the possibility of changing
the portfolio’s systematic risk level as a result of
timing strategies. This being so, and for reasons
presented before, it becomes necessary to adopt
measures that allow for the decomposition of total
return up into its timing and selectivity
components. In this context, we will apply the Lee
and Rahman (1990) model [based upon Pfleiderer
and Bhattacharya (1983)] to the sample of mutual

9 The results corrected for heteroscedasticity are presented in appendix 6.

10 See appendix 7 for the computation of r,.
" That is, cases for which (Xjs, ...

, X, Y) deviates from the linear relation followed by the majority of the data, taking into

account both the explanatory variables (Xj,) and the response variable (Y;) simultaneously.
12 Although not affecting Sharpe’s measure, we did not include portfolio FUN since the beta estimates it presents are close to zero.

13 The calculations are identical to those presented previously.
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funds presented before, in such a way to obtain
separate measures of timing and selectivity.

Pfleiderer and Bhattacharya (1983) sustain that
it is possible to separate the stock selection ability
from timing ability as described below.

From the following quadratic regression [Lee and
Rahman (1990):

(Rpt — R =mbo + M1 (Bme — Rr) + n2 [9]
(Bmt — Red? + @p

whose large-sample coefficients are:
plim Ao = o [10]
plim W1 = 0E(Am: — Ae)(1 = v)  [11]
plim 7z = Oy [12]

where o, is the estimate for selectivity. From the
residual term w'y: = Oye, AAmt— Rry) + Up, We run
the following regression:

(CO'p,r)2 = 92\“2028 (Rm: — Ri)? + Cot [13]

which produces the estimate of 62y?c¢2. Since we
know Oy, recovered through [12] we can obtain
o%. This, coupled with knowledge about o2 4,
allows us to estimate y = 0%/(c%; + 0%) = p°.
Finally, we calculate p, which is the measure of
timing.

7.1 — Empirical evidence

Utilizing the same sample of funds as well as all
the other inputs described before '3, the estimated
obtained by applying the model were the
following:

TABLE 7

Estimated parameters (o, e p) for 7 funds over the

period Mar 89-Feb 93

Funds Selectivity Timing
@) ®
-0.003 178 0.000 705 77
—-0.002 927 0.021 711 60
—-0.003 770* 0.091 129 32
—0.003 781 0.011 47225
- 0.004 163" 0.004 395 86
—0.001 851 0.055 169 89
- 0.002 600" 0.240 001 67*

* Statistically significant at 0.05 level.

As we can observe, all funds present negative
&p, with three funds (INV, PRI and VAL) having
significant negative values of &p at the 0.05 level.
Thus, these results do not show evidence of
selectivity. As for timing, the results suggest that
the managers also could not anticipate market
movements in such a way to obtain higher
returns: only one fund (VAL) has a p statistically
different from zero at the 0.05 level 8.

Finally, we also observed a negative correlation
between selectivity and timing, of about 38%, a
phenomenon already observed within the context
of other financial models for the same purpose
[see Armada (1992)], but we did not investigate
this puzzling issue in finance in this paper.

8 — Conclusions

The results obtained suggest that, for the period
March 89- February 93, the mutual fund ma-
nagers could not forecast individual security prices
in order to beat the market, as suggested by the
Jensen (1968), Treynor (1965) and Sharpe (1966)
negative estimates of performance. On the other
hand, when separate measures of timing and

4 Jensen (1972) defines n; = (Ryy — Rr) — E(Rp, — Ryy). Merton (1980) shows how to obtain estimates of the variance of ,

through:
n

Yan[1 + (Rme= Red P
=1

Op =

'8 Since, on the one hand, there exists a very strong positive relation between the ranking of funds based on either indexes and
that, on the other hand, heteroscedasticity does not seem to be a problem, we will consider from now on only one index (BVL)

and not heteroscedasticity.

'8 We did also consider the possible influence of ouliers but, again, the results were not substantially altered.
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selectivity were applied, according to the model
developed by Pfleiderer and Bhattacharya (1983)
and later developed and implemented by Lee and
Rahman (1990), the resulis persisted. Besides the
persisting negative levels of selectivity, the timing
estimates were low: only one fund showed that
capacity significantly; the others did not show
evidence of successful systematic risk-adjustment
to market movements.

One possible explanation was already anticipated:
these mutual funds, though classified as equity
funds, held during this period 17 a relatively small
percentage of these assets. So, we should raise
the pertinent question of the choice of the proper
benchmark (clearly a urgent task to carry out in
Portugal), taking into consideration, more than the
classification of the funds, the structure/
composition of their portfolios and apply adequate
frameworks for assessment.

Some other possible explanations can be
suggested: the existence of transaction costs
(which would not be compensated with the
potential gains coming up from changing the
composition of the portfolio), legal restrictions, and
even no forecasting capacities by the managers.
In this case, if there are no forecasting capacities,
either at the macro or micro level, then one
should consider following a passive strategy
through, for instance, the construction of portfolios
that reflect the market composition (index
portfolios). Here, the managers’ efforts would

7 Perhaps for comprehensive reasons!

concentrate in providing a diversification service
to the client (instead of concentrating in efforts
of stocks selection and market timing) with
obvious savings from research and transaction
costs.

However, we believe other reasons (inclusive, at
a theoretical level) might lie behind these
unfavorable results. It has been a practice to carry
out this type of research utilizing only series of
prices (returns) as inputs, which assumes
symmetry of information between the portfolio
managers and the performance evaluators. This
usually is not true. Thus, it would be important to
consider the composition of the portfolios into the
analysis. It is in this direction that the line of
investigation proposed by Elton and Gruber
(1991) points out. These authors attempt to
analyze timing and selectivity considering not only
the portfolio returns as inputs, but also other
elements from the portfolio composition. Also it
should be pointed out the work from Ferson and
Schadt (1993), who propose conditional models.

Finally, a possible direction to follow in future
investigation would be the evaluation of portfolio
managers containing, besides the «traditional»
assets, other products, namely derivative
instruments, such as futures and options (clearly
theoretical structures which assume that normality
is not appropriate). Following these lines of
investigation would certainly result in a research
project of an enormous potential.
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Appendices APPENDIX 1
Calculation of r, between the ranking of funds according to the two
indexes BVL and BTA (global period — Mar. 89-Feb. 93)
BTA BVL
Funds o Rank Funds 3 Rank
—0,0015708 1 - 0,001 6570 1
— 0,002 080 4 2 —0,002 346 7 2
- 0,002 807 6 3 - 0,002 797 1 3
— 0,002 928 7 4 - 0,002 885 2 4
- 0,003 038 7 5 —-0,0031725 5
—0,0034495 6 -0,0037110 6
—-0,0038373 7 —-0,004 218 2 7
Rank Rank
BVL BTA XiYi | (Xi-vp2
Xi Yi
1 1 0 0
2 2 0 0
4 3 1 1
3 4 -1 1
5 5 0 0
6 6 0 0
7 7 0 0
Total = 2.

r, = 0.964 285 714.
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APPENDIX 2
Percentage of stocks in the composition of the mutual funds
VAL NV
60% 60% -
40% 40%
|
20% - 20% WL
0% - : ' 0% - t -
Mar - 89 Feb-93 Mar -89 Feb-93
FIP FUN .
60% 60% -
40% 40% -+
20% 20%
0% - t ' 0% - } 7 ;
Mar - 89 Feb-93 Mar - 89 Feb-93
MUL UNI
60% 60% -
40% \nhJ,AML,‘.erJV‘-J'jv~ﬁ“JJ 40%
20% 20%
0% - t t t 0% - . ;
Mar - 89 Feb-93 Mar - 89 Feb-93
PRI
60%
40%
20% }L
0% - ‘
Mar - 89 Feb-93

Source: Bulletin of Quotations of the Oporto Stock Exchange.

Market indices and returns in the evaluation period

BVL Index BTA Index
1200 + 4000
1000 + 3500
3000
800 + 2500
600 -+ 2000
200 1 1500 -
1000
200 + 500 -
0 - : : 0~ : t }
Mar 89 Feb 93 Mar 89 Feb 93 ;
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APPENDIX 3

Estimates of Jensen’s measure (&p) and the systematic risk measure ([g )
for the subperiods 89-03-15 to 91-02-15 and 91-03-01 to 93-02-15

A R
Funds &p t-stat. Bp t-stat. (percentage)

VAL et —0.0014758 —-0.853 17 0.108 352 0 2.798 22 14.82
- 0.001 6679 - 0.803 89 0.119864 0 2.580 80 12.89

-0.002 1090 —-0.978 76 0.2307290 4.783 30 33.71

—-0.002 277 4 - 0.639 23 0.0334189 0.419 02 0.39

-0.0029837 -0.082 36 0.1137220 1.402 22 4.19

. —-0.002 9937 —-0.922 72 0.110388 0 1.519 89 4.88

PRI .. —-0.005933 8 —1.659 59 0.220 168 0 2.750 74 14.39

Estimates of the regression Ry, — Ry = 0 + By (A — Fyy) + €, for 7 mutual funds in the period 89-03-15 to 91-02-15, using
the BVL index.

A A R
Funds o, t-stat. B, t-stat. (percentage)
—0.000753 4 -0.51512 0.542 200 0 9.063 98 64.11
—0.000916 8 - 0.524 89 0.493 887 0 6.913 20 50.96
- 0.002 283 4 - 1.334 53 0.032 1107 0.458 80 0.46
—-0.0027204 - 3.559 59 0.2225210 7.118 30 52.42
-0.003989 9 —1.339 43 0.136 542 0 1.120 62 2.66
—0.004 0303 —1.296 09 0.176 741 0 1.389 56 4.03
—0.004 225 2 -1.11228 -0.122 438 0 —-0.787 99 1.33

Estimates of the regression R,; — R = op + Bp (Bt — R + €54 for 7 mutual funds in the period 91-03-01 to 93-02-15, using
the BVL index

A A R
Funds o, t-stat. Bp t-stat. (percentage)
—0.001414 8 —0.829 36 0.118276 0 3.047 74 17.11
—0.001 6058 -0.782 52 0.130 190 0 2.788 74 14.74
-0.002 058 5 -0.972 68 0.242 307 0 5.032 82 36.02
—-0.002 246 0 - 0.630 88 0.038 002 2 0.469 23 0.49
-0.002 8108 -0.876 77 0.1350310 1.851 48 7.08
- 0.003 006 0 ~0.829 39 0.113754 0 1.379 66 4.06
~0.0057217 - 1.636 69 0.250 948 0 3.155 41 18.12

Estimates of the regression R,; — Ry = 0 + Bp (Rm:— Ry + &y, for 7 mutual funds in the period 89-03-15 to 91-02-15, using
the BTA index.

A N R
Funds o, t-stat. Bp t-stat. (percentage)
—-0.001 060 2 —-0.697 57 0.426 289 0 8.452 85 60.83
—0.001 1402 - 0.647 11 0.393 1170 6.723 53 49.56
—-0.002 209 5 -1.299 92 0.033 186 1 0.588 39 0.75
—0.002 609 1 —3.842 41 0.195386 0 8.671 24 62.04
—0.004 009 6 -1.298 79 0.149 350 0 1.457 88 4.42
—0.004 216 3 -1.417 66 0.094 499 9 0.957 54 1.95
- 0.004 583 1 -1.219 48 -0.1330720 -1.067 05 2.42

Estimates of the regression R,;— Ry =0 + By (R — A + € for 7 mutual funds in the period 91-03-01 to 93-02-15, using
the BVL index
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APPENDIX 4

Calculation of r, between the ranking of funds according to the two indexes: BVL and BTA (for both subperiods)

First subperiod

BTA BVL
Funds o Rank Funds a Rank
- 0,001 4148 1 -0,0014758 1
- 0,002 605 8 2 -0,0016679 2
-0,002 0585 3 - 0,002 109 0 3
- 0,002 246 0 4 -0,002277 4 4
- 0,002 8108 5 -0,002 9837 5
—0,0030060 6 -0,0029937 6
-0,0057217 7 -0,0059338 7
Rank Rank
BTA BvL XiYi | (Xi-Yi2
Xi Yi
1 1 0 0
2 2 0 0
3 3 0 0
4 4 0 0
5 6 -1 1
6 5 1 1
7 7 0 0
Total = 2.
r, = 0.964 285 714.
Second subperiod
BTA BVL
Funds o Rank Funds o Rank
UNT o - 0,001 060 2 1 —0,000 753 4 1
-0,001 1402 2 -0,000916 8 2
-0,002 209 5 3 - 0,002 283 4 3
- 0,002 609 1 4 -0,002 720 4 4
- 0,004 009 6 5 -0,003 989 9 5
-0,004 216 3 6 - 0,004 030 3 6
- 0,004 583 1 7 - 0,004 225 2 7
Rank Rank
BTA BVL Xi-vi | (Xi-v)2
Xi Yi
1 1 0 0
2 2 0 0
3 3 0 0
4 4 0 0
5 6 -1 1
6 5 1 1
7 7 0 0
Total = 2.

r, = 0.964 285 714.
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APPENDIX 5

Description of White’s (1980) method for
correction of heteroscedasticity

1) From the original model: (R,,— A;) = o, +B(R,, —

— Ry) +¢,,, obtain estimates of a, e B,.

2) Com;}\ute the respective residuals: /ép‘,z (R — A —
— &p—— Bp(Rm,f*“ R;,) and square them.

3) Regress 'Q:;, against a constant, all the previous variables
as well as their squares and cross-products. From this
regression save their predicted values as c’s\f, which is an
estimate of their variances: 61,2;2” any of these valléles is not
positive, take the logarithm of €yt and regress In (e\p,r) against
the variables just mentioned above. Then, from the antilog of
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the predicted values of In (é\pi) we will obtain é\rf , which will
be positive.

i/—

4) Set the weighis w,, 1o /"Vc?fand muitiply each variabie

in the original model by W, (including the constant). Then
obtain estimates of this new regression:

(R — R,’,)* = oW, + Bp(Rm',——— Rﬁr)* +¢e”

b pt

where:
(Rpp— A" =W, (R — Ay)
(Rm,r_' Rf,t)* =Wt (Rm,t_ Rf,t)

The weighted least squares (WLS) thus obtained are

consistent and asymptotically efficient and so are the
estimated variances and covariances of the estimates.
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APPENDIX 6

N
Estimates of Jensen’s measure (aAp) and the systematic risk measure (Bp) corrected for heteroscedasticity

A A R?
Funds o, t-stat. ﬁp t-stat. (percentage)
-0.003 118 —1.746 20* 0.140590 0 2.903 80* 12.29
—0.002 601 -1.182 00 0.001 7550 0.049 70 1.51
-0.003 012 —-1.815 60 0.167 667 0 3.242 30* 11.83
—0.003 635 - 1.679 20" 0.1432700 1.858 00* 7.56
—0.003 209 —2.055 80" 0.344911 0 5.122 50* 29.77
- 0.002 026 —1.568 50 0.360 422 0 7.744 20* 48.79
- 0.002 924 —2.187 60" 0.025 560 0 0.705 80 11.68

* Statistically significant at 0.05 level

Estimates of the regression (Ff’p',— Rm)* =W, + Bp(Rmy

using the BVL index.

= Rﬁ,)* + e*m for 7 mutual funds in the period 89-03-15 to 93-02-15,

A A R?
Funds a, t-stat. B o t-stat. (percentage)
- 0.002 789 —1.299 60 0.151 6130 2.506 60™ 16.28
—0.002 818 - 0.094 51 —0.007 8900 -0.127 10 1.43
- 0.003 252 - 1.723 30" 0.086 487 0 1.557 10 3.90
- 0.003 429 —1.742 80" 0.136 7510 2.541 10 9.10
—0.003 465 —1.803 00" 0.330350 0 5.387 00* 31.10
—0.001 962 —1.385 80 0.312416 0 7.801 60" 52.24
- 0.002 329 -1.692 10 0.055 067 0 1.532 00 12.88

* Statistically significant at 0.05 level

Estimates of the regression (R

pt Rf,t)*
using the BTA index.

= OpWpt

+ PR — Ryp™ + €%, for 7 mutual funds in the period 89-03-15 to 93-02-15,
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APPENDIX 7

Calculation of r, between the ranking of funds with and without correction for heteroscedasticity

il
Vi

Not corrected

Corrected for heteroscedasticity

Funds o Rank Funds o Rank
- 0,001 657 0 1 -0,0029240 3
—0,002346 7 2 -0,002 026 0 1
—0,002 797 1 3 -0,0026010 2
- 0,002 885 2 4 -0,0030120 4
-0,0031725 5 -0,0031180 5
-0,0037110 6 -0,0036350 6
-0,004 218 2 7 -0,0039090 7

Rank Rank
no cor cor Xi-Yi | (Xi-Y)2
Xi Yi
1 3 -2 4
2 1 1 1
3 2 1 1
4 4 0 0
5 5 0 0
6 6 0 0
7 7 0 0
Total = 6.
r, = 0.892 857 143.
IBTA
Not corrected Corrected for heteroscedasticity
Funds o Rank Funds o Rank
VAL oot -0,0015708 1 -0,002329 0 2
- 0,002 080 4 2 -0,001 9620 1
- 0,002 807 6 3 -0,0032520 5
-0,002928 7 4 -0,002 8120 4
-0,0030387 5 -0,002789 0 3
- 0,003 449 5 6 -0,003 4290 6
-0,003837 3 7 -0,003 4650 7
Rank Rank
no cor cor Xi-Yi (Xi-Y)2
Xi Yi
1 2 -1 1
2 1 1 1
3 5 -2 4
4 4 0 0
5 3 2 4
6 6 0 0
7 7 0 0]
Total = 10.

r, = 0.821 428 571.
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APPENDIX 8

Robust regression

In order to deal with potential outliers, we followed here the
approach suggested by Rousseeuw (1984) and later
developed by Rousseeuw and Zomeren (1990).

In practice, robust regression is carried out by firstly computing
the least median of squares (LMS), which corresponds to:

Minimize median r2, i=1,.,N
where r, is the residual of the /™" observation.

Afterwards, the outliers can be identified as those points that
lie faraway from this robust fit, i. e., points with large positive
or large negative residuals. However, in general, the Y; (and
hence the residuals) may be in any unit of measurement so,
in order to decide if a residual r; is «large», we need to com-
pare it to an estimate of the error scale. Of course, this scale
estimate has to be robust itself so that it should depend only
on .the «good» data and does not get blown up by outliers.
For the least median of squares (LMS) one can use the
following procedure [Rousseeuw and Zomeren (1990)]: we
first calculate a preliminary scale estimate S° based on the
value of the objective function and multiplied by a finite sample
correction factor C as follows:

59 = ¢ \ median r?
where:
r.is the residual of case j with respect to the LMS fit; and
C = 1.4826[1 + 5/(N — p)]

is the above mentioned correction factor, which depends upon
the number of observations N as well as the number of
parameters p. The factor 1.4826 was chosen in order to

achieve consistent Gaussian error distributions [Rousseeuw
(1984)].

Next, with this preliminary scale estimate, the standardized
residuais ri/SO are computed and used io determine the
weight w; for the i observation as follows *:
[1 it |r/ 8 <25
=
0 if lr[/S°| >25

The next step is to calculate the final scale estimate for the
LMS regression which is given by:

o = @Iy ' ’fg) (,é " p)

The advantage of this formula is that outliers do not influence
the scale estimate any more. Now, if the standardized resi-
dual | y,/o’ | is large ( > 2,5), observation i will be disregarded
because it is considered as an outlier.

Finally, in order to improve on the crude LMS and to obtain
standard quantities like t-values, confidence intervals and the
like, we can use the so-called reweighted least squares (RLS)
regression. This corresponds to minimizing the sum of squared
residuals multiplied by a weight w;:

N
Minimize Z w; * ri2

i=1
The weights are determined as previously but with the final
scale estimate ¢ instead of S°. The effect of the weights,
which can only take the values of 0 or 1, is identical to deleting
the cases for which w; equals zero. Therefore RLS can be
seen as ordinary LS on a «reduced» data set consisting of
only those observations that received a nonzero weight.
Because this «reduced» data set does not contain regression
outliers any more, the statistics (and inferences) are more
trustworthy than those associated with LS on the whole data set.

“The bound 2,5 is, of course, arbitrary but quite reasonable because in a Gaussian situation there will be very few residuals larger than 2,5. Instead of a
«hard» rejection of outliers as we did for determining the weights w;, one could also apply «smooth» rejection, for instance by using continuous functions of
I y/S°1, thereby allowing for a region of doubt (e. g., points with 2 < | y;,/ S°1 < 3 could be given weights between 1 and 0).
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