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Equity style and performance persistence in South African

unit trusts

1. INTRODUCTION’

Both international and local studies confirm that unit
trust consumers select unit trusts based on
performance track record, flocking to funds with the
highest recent returns (Sirri and Tufano, 1998, Meyer,
1998). It has become increasingly necessary for funds
to achieve and maintain strong performance in order to
attract new and keep their existing investors. This
sustained level of performance can be referred to as
performance persistence. Positive performance
persistence is generally considered more desirable
than negative persistence. The objective of this paper
is to examine the performance persistence of South
African unit trusts for the 13-year period between 1990
and 2002.

1.1 Style as a source of return

Active fund managers continue to seek new strategies
that could assist in enhancing alpha. There is a
growing school of thought that supports style investing
as such a strategy. In this context, style refers to a
fund’s size and/or value-growth share orientation.
Researchers have noted that through time there have
been stretches of a particular style’s outperformance.
While there appears to be significant support for the
value style (Fama and French, 1998, Ibbotson and
Riepe, 1997, Capaul, Rowley and Sharpe, 1993,
Arshanapalli, Coggin and Doukas,1998) others have
found periods of strong growth outperformance
(Bauman, Conover and Miller, 1998, Kao and
Shumaker, 1999). Similarly, with respect to size
orientation, while small caps were generally seen to
outperform large caps (Reinganum, 1981, Banz, 1981,
Reinganum, 1999), the relationship was known to
reverse in certain investment climates (Bernstein,
1995, Reinganum, 1999). Each style could be seen to
have its day. These periods of particular style
dominance could vary from a few months to a few
years (Siegel, 2003).

Style investing could result in one of two strategies.
Either a particular style that is believed to have
enduring outperformance over time is selected as a
fund mandate and only stocks of that style would be
selected for the fund, or there is a belief in the reversal
of style dominance and a style rotation strategy is
selected in order to attempt to time the style cycle.
This study is indifferent to which technique a unit trust

“ABSA Treasury

‘Wits Business School, University of the Witwatersrand, PO Box
98, Wits 2050, Republic of South Africa.
Email: nadinesch@absa.co.za and chrism@iafrica.com

applied. By categorising funds into styles each year, it
is acknowledged that a fund with a style rotation
strategy will not necessarily be classified as the same
style from year to year. Conversely, it would be
expected that funds with a style mandate should
sustain their style categorisation. (Ironically while this
is beyond the scope of this paper, this was not always
the case).

1.2 Style as a risk factor

It is recognised that in performance measurement and
asset pricing the examination of “absolute” return is no
longer sufficient. The risk attached to the pursuit of a
return cannot be ignored. The Capital Asset Pricing
Model (CAPM) originally introduced the concept of
return of an asset being required to compensate for
levels of market risk acquired. CAPM states that an
asset’s return must be in excess of the risk-free rate
and directly proportional to the shares sensitivity to
market risk (beta). More recently, while it has been
acknowledged that style investing can positively
influence returns, the unique characteristics and
cyclical behaviour of style can also introduce a risk.
Fama and French (1992) illustrated that the variation in
returns could be attributed to common style factors
and in doing so, acknowledged style as a source of
risk.

As a result, mainstream measurement models of
investment performance began to incorporate style as
a risk factor in order to better measure and explain
performance (Fama and French, 1993, Sharpe, 1995,
Elton, Gruber and Blake, 1996, Carhart, 1997). It is
now thought that persistence studies that omit an
adjustment for style-risk or even market risk can
incorrectly generate the appearance of performance
persistence (Kahn and Rudd, 1995).

Investment style has also been recognised as a South
African phenomenon. De Villiers, Lowings, Pettit and
Affleck-Graves (1986) document evidence of large cap
outperformance, while Page and Palmer (1991) and
Fraser and Page (2000) found evidence of a significant
value effect. Graham and Uliana (2001) and Mutooni
(2001) confirm the cyclicality of style and that, while
value tends to outperform, there are still periods of
growth outperformance. Since style factors have been
identified as having explanatory power over the cross-
section of returns of shares on the JSE (Van
Rensburg, 2001, Van Rensburg and Robertson, 2003),
performance measurement models in the South
African landscape must begin to make style-
adjustments. On examining performance persistence,
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fund returns in this paper are adjusted for risk factors
and, more importantly, for style risk.

1.3 Objectives of the study

The focus of the study is to ascertain the style-
adjusted performance persistence of unit trusts in
order to answer the following questions.

s Is style investing a strategy that can enhance
performance? More specifically, is there any
particular style that is most likely to provide a fund
with outperformance?

o Consumers seek continued strong unit trust
performance. Does any style of investing allow for
persistent outperformance?

* Are managers able to outperform relative to an
equivalent passive style portfolio? If style is
accounted for, are any managers able to show
sufficient skill to outperform a style risk-adjusted
benchmark?

The remainder of this paper is organised as follows.
Section 2 reviews the methodology and findings of
similar international studies. Section 3 discusses the
data collection and methodology employed. Section 4
reports the results and Section 5 discusses formulated
implications and conclusions.

2. LITERATURE REVIEW

While the methodology of Davis (2001) is used as a
guiding philosophy, a few other recent studies with a
similar focus were also consulted. Many papers on
performance persistence show that certain styles can
portray persistence and that this can influence
performance (Bauman and Miller, 1995, Daniel,
Grinblatt, Titman and Wermers, 1997, Quigley and
Sinquefield, 2000, Saez and lIzquierdo 2000, Davis,
2001). Interestingly, the “value” anomaly often evident
amongst individual stocks was seldom captured in the
performance of the unit trusts (Daniel et al., 1997,
Quigley and Sinquefield, 2000, Davis, 2001). In fact on
a risk-adjusted basis value funds tended towards
negative abnormal returns. This implies that once
returns have been adjusted for style risk, fund
managers were not able to add any significant
additional value.

Daniel et al. (1997) used, among others, a
characteristic-based benchmark method to measure
portfolio performance, which is thought to have greater
statistical power than factor models when detecting
abnormal performance in US unit trusts. The method
uses benchmarks based on three characteristics of
stocks (size, book-to-market and momentum) held by
the portfolios evaluated. A few other risk-adjustment
techniques were employed including Grinblatt and

Titman’s (1993) measure, Carhart’s (1997) four-factor
Jensen model and a CAPM-based Jensen Measure to
measure performance. Fund categorisation was based
on the self-reported, investment objectives of the
funds. Results indicated positive persistence in returns
of aggressive growth funds and growth funds but no
evidence of style timing.

Saez and lzquierdo (2000) analyse the performance of
Spanish unit trusts. The classification methodology
used is the model introduced by Sharpe (1992), which
analyses the fund’'s style or asset class. Abnormal
performance was calculated by comparing the return
on the fund, with that of a passively managed portfolio
of the same style as the evaluated fund. No funds
could be found to display persistent outperformance.
This implies that, after accounting for style, funds were
not able to display any additional levels of skill that
would be required to outperform a style benchmark
(Saez and Izquierdo, 2000).

Quigley and Sinquefield (2000) examine equity unit
trusts in the UK, between 1978 and 1999. The study
categorises funds based on the classification of The
Association of Unit Trusts and Investment Funds and
makes use of the Fama-French (1993) three-factor
model to measure performance and Sharpe-Lintner
CAPM model. The findings show that UK funds were
unable to outperform the benchmark, once exposure to
market, value and size were taken into account. Small
company unit trusts were persistently the worst
performers, with value funds next in line.

Davis’s (2001) study of unit trust persistence and
manager style has many commonalities with Quigley
and Sinquefield’s (2000) study, with particular
reference to the methodology and measurement
model. Fama-French (1993) three-factor model was
applied but this time it was used both to infer a fund's
investment style and to evaluate performance
persistence. The findings revealed that no investment
style generated abnormal returns over the time period.
Some evidence was found of short-run persistence
among the best-performing growth funds, although this
abnormal performance was not sustained beyond a
year. Negative persistence was witnessed amongst
small-cap funds.

This paper investigates the style and performance
relationships that exist amongst unit trusts in South
Africa.

3. DATA AND METHODOLOGY

Monthly unit trust return data was extracted from
Micropal for the period of January 1990 to December
2002. Funds from all equity categories were
investigated, including Domestic Equity General,
Domestic Equity Growth, Domestic Equity Value,
Domestic Equity Large Cap, Domestic Equity Smaller
Companies, Domestic Equity Mining and Resources,
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Domestic Equity Financial and Industrial, Domestic
Equity Financial and Domestic Equity Other. As the
unit trust industry was quite small at the start of the
study, new funds were added each year such that the
sample size improved from 14 funds at the start of the
study to 106 in 2002. Returns were taken gross of fees
in order to evaluate the performance of unit trusts as
opposed to their investors (Quigley and Sinquefield,
2000).

A monthly risk-free rate and equity market return,
required for factors in the measurement model, were
obtained from I-Net Bridge. The yield on the three-
month Treasury bill was used to represent the risk-free
rate of return (Capaul ef al, 1993, Gilbertson and
Vermaak, 1982, von Wielligh and Smit, 2000), while
the Johannesburg All Share Index was used to
represent a total market return. It was assumed that
dividends of the unit trusts were reinvested and thus
dividend-adjusted market returns were used i.e. total
returns (von Wielligh and Smit, 2000, Graham and
Uliana, 2001).

Both the classification technique and measurement
model required equity-style returns. Since the JSE did
not have formalised style indices for the period, four
style indices including value, growth, small cap and
large cap were obtained from the Mutooni (2001)
database. Mutooni (2001) ranked shares listed in the
industrial sector of the JSE based on market cap and
price-to-book (P/B). Those companies whose market
value cumulatively made up the bottom 10% percent of
this total capitalisation ranking constituted the small
cap portfolio. The next 10% of the total capitalisation
constituted the mid cap portfolio, while companies in
the top 80% constituted the large cap portfolio. The top
50% of the companies with the highest P/B ratio were
included in the growth portfolio, while the remaining
shares were placed in the value portfolio. The ranking
procedure was repeated each year, and the portfolio
composition changed annually.

These four style indices were used to create two style-
risk factors for the measurement model: Small-minus-
Big (SMB) and High-minus-Low (HML). The use of
differential returns ensures that the indexes are
uncorrelated to each other (Elton et al., 1996). These
style-inputs are required for the Fama and French
(1993) three-factor model. The SMB portfolio is meant
to mimic a “size” risk factor and is the difference each
month between the average of the returns of the two
small-stock portfolios (Small/Value and Small/Growth)
and the average of the returns on the two big-stock
portfolios (Large/Value and Large/Growth). The HML
portfolio is meant to mimic the risk factor in returns
related to P/B. It is the difference each month between
the average of the returns of the two value-stock
portfolios (Small/Value and Large/Value) and the
average of the returns on the two growth-stock
portfolios (Small/Growth and Large/Growth). The
following equations were applied:

a) SMB= (S/G + S/V)/2 - (LIG+ L/V)/2
b) HML= (S/G+ L/IG)/2 - (SIV+ L/V)/2
31 Research design1

The research process uses the Davis (2001) study as
a guiding philosophy. Individual unit trusts are
categorised into four style portfolios. The time series of
the average “style” portfolio returns is regressed
against a style-benchmark, the Fama and French
(1993) three-factor model, which adjusts for style risk
(details to follow in Section 4). Analysis on the
regression coefficients was then performed and
conclusions made.

3.2 Fund classification

Before performance could be measured, it was
necessary to classify the unit trusts into one of four
style categories: Value, growth, large cap, and small
cap. Unlike Daniel et al. (1997) and Quigley and
Sinquefield (2000), we were not content to rely on fund
objectives for classification. Both international and
domestic studies have explored the probability that
funds end up incorrectly classified (Christopherson,
1995, diBartolomeo and Witkowski, 1997, Robertson,
Firer and Bradfield, 2000, D'Almeida, Sandler and
Durand, 1999). Classification could either be
implemented through a composition-based (like a
multi-factor model) technique or a returns-based
technique. While, the Davis (2001) study used a
composition-based technique (Fama and French’s
three-factor model) to infer fund style, we were
reluctant to use this method. South African studies that
compared the results of a composition-based versus
returns-based classification, found favour with the
returns-based method, in particular Sharpe’s (1992)
return-based style analysis (Robertson, Firer and
Bradfield, 2001, Scher, 2003). Thus, while both
techniques have identified pros and cons
(Christopherson, 1995, Trzcinka, 1995, DiBartolomeo
et al., 1997, Buetow et al., 2000), in common with
Saez and lzquierdo’s (2000) paper this study has
selected Sharpe's (1992) asset-class model for fund
style classification.

3.2.1  Sharpe’s Asset Class Model

Sharpe (1992) uses sensitivities to style indices to infer
a fund's investment style. The slope -coefficients
produced from simple regression analysis act as the
fund’s historic exposures to the asset-class returns.
The style factors of growth, value, small cap and large
cap were defined for the asset classes and hence
model factors. The fund returns represented the
monthly dependant variables in the regression and the

1The methodology of the study was converted into a visual basic
programme. This was necessitated by the complexity and
magnitude of the task.
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style index returns represented monthly independent
variables. The objective was to select a set of
coefficients that minimised the unexplained variation in
returns (or variance of the error term) and maximised
the associated value of R-squared.

Sharpe (1992) makes use of the following equation:
R, =bF +b,F, +...+bF +¢e, .. (1)
where

R, represents the time series of returns for a given

portfolio 1,
F. represents the time series of returns to a specific

asset factor n,
b. is the sensitivity to factor or percentage of the

portfolio return explained by the return on asset factor
n and
e_ is a random disturbance that represents the time

n

series of the residual component of the equation.

To remove the possibility of negative co-efficients
(which implies short positions), Sharpe uses quadratic
programming to constrain the coefficients to be greater
than zero and sum to one. This has intuitive appeal as
the resultant coefficients can then be thought of as
representing style weights within the portfolio. A fund
with a factor exposure of 76% growth and 24% value
for example could be more easily classified as a
growth fund.

Clearly, the best such set of exposures is the one for
which the variance of the error (or residual) term is the
least.

Thus the equation can also be written as:
e:R1—[b1F1+b2F2+...+bth] . (2)

The term on the left can be interpreted as the
difference between the return on the fund and that of a
passive portfolio with the same style. In this form, the
error term can be viewed as a type of alpha value.
That is, the portion of fund return that cannot be
attributed to style, as represented by the returns of
passive style indices, and thus must be attributed to
the fund manager’s stock selection skills.

At the start of each year, the classification was
repeated and every fund was categorised into one of
the four styles. The fund style was determined by the
coefficients that best explain the return on the fund.
Thus the style with the highest factor exposure was the
style portfolio into which that fund was filtered.

The fund style allocations were based on the prior 18
monthly returns. For example the first year of the
study, 1990, style classifications included returns from

the June 1998 to Dec 1989 period. This meant for
each year we had larger “building block” style
portfolios of Value, Growth, Large Cap and Small Cap,
containing the newly classified unit trusts. Equal-
weighted, monthly portfolio returns were calculated for
these larger “style portfolios” of unit trusts. This
produced a time series of 156 data points for each
style portfolio.

Table 1 displays the average style exposures of the
funds for each vyear created by the Sharpe
classification method. The R-squared measures the
part of the variance of returns explained by the style
factors or the extent of accuracy that the Sharpe model
replicates return exposures.2 There appeared to be an
improvement in R-squared values after 1997. We
interpret this to mean that fund returns could be more
accurately mirrored by style indices after 1997,
perhaps reflecting greater style awareness amongst
managers and perhaps the increasingly popularity of
style strategies. Table 1 also illustrates the dominance
of the growth and large caps style over the value and
small caps style. Over the period, fund managers were
more likely to include stocks with growth and large cap
orientations in their funds. While this implies fewer
managers were likely to take advantage of the value
and small cap anomalies, it could also be a more
practical reflection of lower liquidity.

Table 1: Aggregate style exposures on a year-by-
year basis

Year R-Sq Large Value Small Growth

Dec-89 0,429 68,9% 24,0% 31,1% 76,0%
Dec-90 0,503 57,0% 40,7% 43,0% 59,3%
Dec-91 0,649 61,5% 251% 38,5% 74,9%
Dec-92 0,541 63.4% 25,0% 36,6% 75,0%
Dec-93 0,533 66,5% 23,5% 33,5% 76,5%

Dec-94 0,530 49,5% 15,3% 50,5% 84,7%
Dec-95 0,673 58,8% 26,7% 41,2% 73,3%
Dec-96 0,636 78,0% 37,6% 22,0% 62,4%
Dec-97 0,581  79,5% 10,2% 20,5% 89,8%
Dec-98 0,781 55,8% 19,2% 44,2% 80,8%

Dec-99 0,810 67,6% 26,5% 32,4% 73,5%
Dec-00 0,779 56,3% 36,3% 43,7% 63,7%
Dec-01 0,802 43,7% 33,4% 56,3% 66,6%
Dec-02 0,653 48,0% 371% 52,0% 62,9%
AVERAGE 0,636  61.0% 27,0% 39,0% 73,0%

“The R-statistic for the Sharpe method is not calculated the
same way as a regular regression R-squared. But Sharpe (1992)
claims that empirical style analysis cases show that the R-
squared calculated results in values only marginally lower than
those obtained by conventional multiple regression.
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3.2.2 Portfolio formation

While the classification formed four style portfolios,
these portfolios could be spliced and diced to reflect
interaction effects. The sorting process was completed
on two levels: univariate and bivariate sorts.

The univariate process sorted all the size related funds
into quintiles, ranging from deepest small cap to
deepest large cap. Similarly the value/growth funds
were sorted into five groups ranging from deep value
to deep growth. Funds that were ailocated an 80% and
higher exposure to “value” as specified by the Sharpe
model, for example, would be allocated to the deep
value “silo” and labelled HML5. Conversely, a fund
with a dominant growth exposure was allocated to
HML1 (deep growth). The Fama and French (1993)
notation was used which meant that HML represented
value and SMB, smail cap. Deep small cap exposures
were allocated to SMB5 and large cap funds were
included in SMB1.

For bivariate sorts, the styles with the two highest
exposures would define the style of that fund. The
bivariate sorts were performed for the size/value
(HML/SMB) intersection, alpha/ size (alpha/SMB) and
alpha/value (alpha/HML) intersections. The bivariate
portfolios were divided on 2x2 basis giving us four new
portfolios. The size portfolios were either classified as
small cap (greater than 50% exposure to the small cap
factor) or large cap, while the value/growth portfolios
were classified as either value (greater than 50%
exposure to the value factor) or growth. For example a
fund with a 67% weight on the growth index and a 23%
weight on the small cap index would be labelled
“growth” for a univariate grouping and “small
cap/growth” for bivariate rankings. For the alpha sort,
the error term obtained from the Sharpe method was
viewed as an indication of performance. A positive
error term implied outperformance as this portion of
return could not be replicated by the returns of the
style factors and deemed to be attributable to manager
skill. A negative error term was interpreted as
underperformance. Equally weighted portfolios were
calculated for each month of 1990 and the portfolios
were reformed each year.

It should be noted that since a fund was only included
in a portfolio if its exposure was appropriate as
opposed to simply allocating 20% of funds to each
category, the data was not spread evenly though the
quintiles or quartiles. It becomes evident that funds are
seldom classified as deep value funds (HMLS5). The
Sharpe method was only able to identify funds as deep
value in 5 of the 13 years (60 data points) of the study.
Furthermore these 5 years were all post-1997. This
indicates that for most of the period of study, there
were no funds adequately classified as value. To a
lesser extent this could also be evidenced with small
cap funds. These effects can also be demonstrated by

referring to the number of “data points” recorded in
Tables 2 to 6.

4, MEASUREMENT MODEL

The next step after determining the style of a fund and
allocating them to “style portfolios” was to analyse the
returns of these newly formed portfolios and to
compare the returns against the returns of some
benchmark. Acknowledging the role of risk and
consistent with Quigley and Sinquefield (2000) and
Davis (2001) returns were compared with the style-
adjusted benchmark of Fama and French’s (1993)
three-factor model in order to evaluate performance.
The model adjusts for market, size and value risk. Both
market cap and book-to-market have proven
explanatory power in average returns (Fama and
French, 1992, Van Rensburg and Robertson, 2003).

Fama and French (1993) three-factor model!

The model is represented by the following equation:

R,-Ri;=a+b(R, —R)+sSMB, +hHML, +e, ... (3)

Where:

R, = the percentage return to fund (i) for month
(t)

R, = the three month treasury return for month
(t)

R = the return to the market proxy index for
month (t)

SMB, = "small minus big”; the realisation on the

capitalisation factor (small-cap minus large-
cap return) for month (t)
HML, = “high minus low”; the realisation on the

valuation factor (value return minus growth
return) for month (t)
e, = arandom error term

The model states that the expected return on a
portfolio in excess of the risk-free rate is explained by
the sensitivity of its returns to three factors: i) the
excess return on a broad portfolio ii) the difference
between the return on a portfolio of small stocks and
the return on a portfolio of large stocks (SMB
represents the size risk factor) and iii) the difference
between the return on a portfolio of high-book-to-
market stocks and the return on a portfolio of low-
book-to-market stocks (HML represents the value risk
factor).

The time series of equally-weighted returns for each of
the newly formed style portfolios were used in the
three-factor regression model. The excess returns
from the post-formation style portfolios were regressed
against the three-factor measurement model and the
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