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Abstract

The concept of style analysis is rapidly spreading in the money
management business. In addition to it’'s use in the areas of
benchmarking, portfolio structuring, risk control and performance
attribution, style analysis has also been shown to be a powerful tool for
identifying and evaluating the groupings and classification of

investment portfolios.

This study is based on an iterative application of William Sharpe’s
technique of returns-based style analysis. In essence the technique is
used to create purified unit trust style indices in order to verify the
existing classification of equity unit trusts. The technique is extended
for the purpose of confirming the returns-based misclassified funds
through testing the fit of combinations of style factor returns derived

from a composition-based factor model.

The results of the returns-based style analysis show that almost one
fifth of all equity unit trusts in existence for the four years to December
1998 were misclassified in terms of their existing category. The
misclassification of the majority of the these funds was confirmed

through a composition-based style analysis.

The study concludes that a style-based classification mechanism for
unit trusts is in great need and will enable more accurate peer
groupings. The effect of such a style based reclassification of unit trust

funds would reduce the likelihood that investors will be mislead by the

generalist nature of the current classification system.
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Chapter One
Introduction and Overview

1.1. Introduction and Overview.

The idea that investment styles existed amongst money managers
emerged when researchers began to notice a clustering of the
performance of investment portfolios (King, 1966; Farrell, 1975). Until
recently, analysts have relied on rather simple, judgmental and
subjective methods of identifying the style of investment managers
(Arnott and Bailey, 1986). Style can be said to be a reflection of a
portfolio manager’s guiding investment philosophy. It may be defined
as the characteristic orientation of an investment portfolio that arises

from process driven portfolio construction.

Style provides information to the investor about the particular area of
expertise of the investment manager (Tierney and Winston, 1990;
Troutman, 1991) and allows benchmarks to be constructed to represent
these specific areas (Cowhey and Rennie, 1990). In addition to
benchmarking, style has been used for performance measurement, risk
control and portfolio diversification (Barneby, Good and Hermansen,
1986). Style benchmarks are particularly important in multi-manager
portfolios where the ultimate goal is diversification across styles

(Bailey and Tierney, 1993; Sharpe, 1992).

Style analysis allows the asset allocation decision, the most critical of
all investment decisions (Beebower, Brinson and Hood, 1986;
Beebower, Brinson and Singer, 1991), to be extended though to a

deeper level. Although studies have linked the business cycle to the
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outperformance of certain investment styles (Klemkosky, 1977; Arnott
and Copeland, 1685), there is ongoing debate as to whether one style
outperforms another style over the long term (Capaul, Rowley and
Sharpe, 1993; Fama and French, 1993). Investors, pension fund
consultants, financial advisors and multi-managers should be aware of
the style orientation of the portfolio managers responsible for

managing their assets.

Style analysis, as a process, involves the classification of risky assets
based on some set of differentiating criteria. The BARRA Organisation,
the Frank Russell Company and Standard & Poors all monitor, publish
and maintain indices in the US that represent common investment
styles. The simplest technique involves interviewing the managers to
determine the orientation of their investment philosophies and then
grouping the managers according to their stated objectives.
Subsequently, more rigorous style identification techniques have been
developed that rely on return pattern analysis (Sharpe, 1988; 1992;
Brown and Goetzmann, 1997). Returns-based style analysis permits
quick and cost-effective analysis of large numbers of investment
managers and their portfolios. Another method of style analysis
involves examining the portfolio at the individual asset level in an
attempt to gain insight into the manager’s investment style. This is a
composition or portfolio-based approach to style analysis and usually
involves complex multiple factor models (Christopherson, 1995;

BARRA Organisation).
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In an efficient securities market, style management should not be more
profitable than investing in an arbitrary set of sub-stocks. Testing for
the presence of style under equilibrium conditions within the
framework of the Arbitrage Pricing Theory (Ross, 1976) has given rise
to specific multi-factor style models (Jones, 1990). Many models have
been built along these lines with the aim of predicting and explaining
the return of assets (Arnott, Kelso, Kiscadden, and Macedo, 1989;

Ferson and Harvey, 1991).

Investigations into the existence of style in US mutual funds have
involved the grouping of funds according to either their return (Tierney
and Winston, 1990; Brown and Goetzmann, 1997) or their risk (Connor
and Korajczyvk, 1986; Lehmann and Modest, 1987). The US financial
press has identified several cases of mutual funds misclassifving
themselves. There is also evidence to suggest that US mutual fund
managers may intentionally misclassify themselves in terms of their
style and related investinent objectives since it may work in their

favour.

Several studies have used style analysis to examine and verify the
accuracy of the mutual fund classification system (Brown and
Goetzmann, 1997; DiBartolomeo and Witkowski, 1997). In the US,
research into mutual fund style classifications has identified some less-
familiar investment styles not usually identified by traditional
objectives and has also been able to identify portfolio managers who

change their style. Style analysis has also been applied for the purpose
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of examining fund objectives (McDonald, 1974; Ang and Chua, 1982).
Other research conducted in the US has shown that some portfolio
managers window-dress their portfolios at period end, a practice that

could very possibly be exposed through style analysis.

In South Africa, the classification of unit trust funds by the Association
of Unit Trusts (AUT) is just one of the ways that investors and financial
advisors are guided in determining which investment is appropriate for
their needs. Classification of these investment portfolios should at least
give some insight in the investment orientation of the portfolio as well
as an indication of the risk profile of the fund. Correct and sensible
classification of unit trusts will enable investors and data vendors to
objectively rate and assess unit trust funds. An inaccurate classification
system can produce the wrong signals and may put money in the hands
of investment managers who are perhaps not ideally suited given their
investment styles and objectives. Thus, the reliability of any unit trust
classification system is of the utmost importance to financial advisors
and the investing public. It is perhaps too often the case that the return
of unit trusts are measured in relation to each other regardless of the

investment style of the fund.

Clearly any technique that is capable of seeing through the generalist
classification of unit trust funds is of considerable value to all
participants in the unit trust industry. This study, using style analysis,
investigates whether South African unit trust funds are misclassified

under the current industry classification system.
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1.2. Layout of this study.

The review of the literature in Chapter 2 covers the origins and
foundations of style and style analysis and discusses its use in portfolio
management particularly in the areas of benchmarking, risk control,
performance atiribution and fund classification. The various
approaches typically used for identifying style are reviewed and the
benefits and shortcomings of each are discussed. Evidence on the use
of style analysis and its effectiveness in identifying misclassified funds
is introduced along with discussions relating to prior research into the
problem amongst US mutual funds. The objectives of the study are
outlined and discussed in the light of the literature and previously

related work.

In Chapter 3 the data sets that were collected, which form the basis of
the empirical work, are introduced and described. Chapter 4 consists of
an outline and discussion of the methodology and techniques that are
followed in the empirical work. Chapter 5 contains an application of
these techniques and the results thereof. Chapters 6 and 7 follow with
summary discussions and conclusions respectively relating to the
implications of the findings for investors, financial advisors and
portfolio managers. Areas for further investigation that fall outside the
scope of this study but still within the area of style analysis and related
topics with a particular focus on unit trust funds are identified in

Chapter 8 together with suggested approaches and reference guides.
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The Appendices contain output data generated by the empirical work
as well as more detailed descriptions, that would otherwise be

cumbersome in the body text, relating in particular to the data sets.
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Chapter Two
Review of the Literature

2.1. Defining style.

The idea of the possibility of styles existing amongst equity portfolios
originated when the investment community began more actively
gathering and analysing data on investment managers. Although style
descriptions weren’t well defined at that stage, researchers (King, 1966;
Farrell, 1975) began to notice a clustering of the performance of
investment portfolios, the stocks of which had similar characteristics. A
clustering of portfolio returns was also found to occur amongst those
portfolios whose managers had similar investment philosophies about
the key determinants of stock price movements (LeClair, 1974). Style
might therefore be said to be a reflection of a portfolio manager’s
guiding investment philosophy and may be characterised by the
fundamental set of principles that he consistently applies in his
investment decision making process. To identify and differentiate
between investment manager styles, analysts and theorists had relied
on subjective judgement (Arnott and Bailey, 1986). Style by this
definition can be thought of as being synonymous with process driven

portfolio construction.

To constitute a style an investment philosophy should be held in
common by some group of investors. If an investment philosophy is
unique to a single portfolio manager or firm it may be termed rather an
investment ‘insight’ since it’s not broadly understood to be a theme

that exists within the market. Over time, different styles have evolved
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to mean different things to different groups of investors and it is
probably unlikely that there will ever be broad consensus on what exact

equity characteristics distinguishes one style from another.

2.2. Style benchmarking and multi-manager portfolios.

By identifying the investment style and objective of a portfolio manager
the investor is obtaining information about the manager’s area or niche
of expertise (Tierney and Winston, 1990; Troutman, 1991). If a style
has clear differentiating criteria then sensible benchmarks can be
constructed to represent the styles (Cowhey and Rennie, 1990). A
prerequisite for this is that the styles are observable by the portfolio
manager. In more advanced uses, Barneby, Good and Hermansen
(1986) claim that style management may facilitate performance
measurement, allow for better risk control and diversification, and
allow the investor, pension fund trustee or consultant to share the
controls and responsibilities of active management especially in the

case of multi-manager portfolios.

If a broad market index is used as a benchmark rather than a specific
style benchmark, it is implicitly assumed that the investment manager
does not have a style (Bailey and Tierney, 1993). There are differing
views regarding whether or not benchmarking investment managers to
a style index is fair from a performance perspective. Cowhey and
Rennie (1990) found that measuring a portfolio manager against a
benchmark that more closely resembles his investable universe of

assets provides greater insight into determining the skill of the

Chapter 2 - Page 11



portfolio manager. Style analysis is therefore a useful tool in selecting a
meaningful benchmark for an investment manager and, if
appropriately selected, specialist style benchmarks are a fairer

comparison than generic benchmarks (Christopherson, 1995).

In selecting the appropriate benchmark, Cowhey and Rennie (1990)
showed that it should comprise only assets which the investment
manager is mandated to invest in. Barneby, Good and Hermansen
(1986) found that specialised style orientated portfolios are more
appropriate benchmarks for assessing active investment strategies. By
implication, an active manager’s benchmark should be a passive
reflection of his investable universe of assets. Bailey and Tierney (1993)
found custom style benchmarks to be particularly important in a multi-
manager structure where the manager universe covers several
investment styles. In terms of a fund’s stated investment objectives,
Cowhey and Rennie (1990) demonstrated that by creating custom-
tailored style benchmarks it is possible to better evaluate the managers

in terms of these objectives.

Sharpe (1981) noted that diversification of style was one of the key
reasons for employing a multi-manager investment strategy. The
multi-manager approach may be thought of as attempting to replicate
opportunities in the market by investing in niche managers who are
experts in their respective areas. Unless the multi-manger is aware of
investment style, the aggregate portfolio may take on unintended risks

and produce, for better or worse, unexpected performance (Arnott and
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Bailey, 1986). Style management is a mechanism by which below
median and out of favour managers can be identified and controlled
and hence is of critical importance to the multi-manager. Peer group
benchmarks as a proxy for manager style indices are inadequate in
almost every respect since they can compare an out of favour manager
with an out of favour peer group style (Bailey, 1992). It is often the case
that many skilful investment managers are terminated because the
multi-manager is incapable of separating their style and their skill

(Troutman, 1991).

The ultimate success of a multi-manager depends largely on the ability
to efficiently allocate amongst the participating investment managers
(Tierney and Winston, 1990). The multi-manager therefore needs a
way to avoid making individual manager recommendations that
immediately go out of style. Style management may be able to capture
turning points in a particular style and identify those styles that are out
of favour. However, because of the cyclical nature of style (Bauman and
Miller, 1994), picking a significant number of style orientated
investment managers on a consistent basis may prove to be very
difficult. By being able to forecast style cycles, the multi-manager can
move more aggressively to reposition the aggregate portfolio
accordingly. By deliberately tilting the fund’s aggregate style mix, the
multi-manager may be able to create an opportunity for
outperformance. However, if the overall style mix of the asset

managers in a multi-manager structure is not correctly balanced, the
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aggregate portfolio may be exposed to unintended risks (Arnott and

Bailey, 1986).

If a multi-manager avoids style management, the burden of aggregate
fund return is placed on individual manager selection. Over time, a
lack of success in this area may push the multi-manager toward style
neutrality or passive style management. For the multi-manager, style
neutrality is neither active style management nor style rotation but
instead is designed to offset the obligation of having to manage the
aggregate style of several managers. One reason that style neutrality
may arise is because of the multi-manager’s desire to avoid style
forecasting. The skill of incorporating style forecasting into the style
management process is perhaps the highest form of skill for the multi-
manager. Multi-managers who neutralised portfolio style place the full

onus of aggregate fund return on individual manager selection.

While the benchmark portfolio can serve the role of identifying
manager style and evaluating individual manager performance, it is the
former that can be key in implementing the aggregate multi-manager
fund (Barneby, Good and Hermansen, 1986). In a diversified multi-
manager fund, no single type of analysis will give precise information
about each participating manager. To gain the most information on
each individual manager, the multi-manager must realise that different
types of benchmarks may be required for the different managers
(Bailey and Tierney, 1993). Comparing or assessing investment

managers relative to custom benchmarks that represent the way they
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invest makes it possible to identify the skill of a manager within a
particular style. This would allow the multi-manager to identify styles
that benefit from active manager skill as well as those styles that would

better be represented through passive investing.

To get an accurate assessment of each participating investment
manager, it is necessary to assess the normal style of each manager by
a process of custom benchmarking (Cowhey and Rennie, 1990; Bailey
and Tierney, 1993). The decision to use some type of style benchmark
rests ultimately with the multi-manager. It may be the case that some
multi-managers have refused to hire a portfolio manager who was not
willing to participate in the construction of custom benchmark
portfolios and is not comfortable being compensated on the basis of
performance relative to this benchmark. This process requires manager
interaction and feedback since the manager must prove that his custom
benchmark is investable and a fair representation of his investment

approach.

2.3. Style returns and style diversification.

Consider a stock that is being examined by both a ‘value’” and a ‘growth’
portfolio manager. The growth manager may be interested in the
ability of the company to sustain strong earnings indicated, for
instance, by the price/earnings ratio. A value manager examining the
same stock, on the other hand, may be more concerned whether the
book-to-price ratio makes the stock too expensive or too cheap by some

comparison. While the relative profitability of either strategy can be
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argued and empirical work found to support it either way, there is
ongoing debate as to whether one style outperforms another style over
the long term (Fama and French, 1993; Capaul, Rowley and Sharpe,
1993). This aside, style analysis is still a useful tool in determining the
orientation of the portfolio manager, without which an investor may be
lured into picking a portfolio manager whose strong performance is

only a result of his style peaking or coming into a favourable cycle.

Research into such return cycles was done by Klemkosky (1977) who
found that the rankings of risk-adjusted performances of US mutual
funds were consistent for adjacent four-year periods. In addition,
Arnott and Copeland (1985) found there to be a direct link between the
business cycle and the outperformance of certain investment styles as
characterised by various stock selection disciplines. Bauman and Miller
(1994) attempted to predict mutual fund performance rankings when
the measurement period encompassed full stock market cycles. They
found that the correlations of portfolio performance rankings from one
market cycle to the next were positive and meaningful. Sharpe (1066)
found contradictory results in an earlier study, which showed
inconsistencies in the ranking of mutual funds between successive
periods. Extending this line of investigation into the area of style,
Bauman and Miller (1995) studied the behaviour of differential equity
style returns at various stages of stock market cycles from 1972 to 1991.
They found that when comparing portfolios based on different
investment styles, the spread in portfolio returns narrows considerably
when the time period used is extended to cover several market cycles.

They found that relative rankings of performance among portfolios
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within a style remained reasonably consistent over complete stock
market cycles. Brown and Goetzmann (1995) also found strong
evidence of performance persistence in mutual fund styles across
adjacent periods. Malkiel (1995) found mixed results of persistence of

performance.

Sharpe (1992) proposed that style plays a far greater role in the case of
a multi-manager portfolio than it does for an individual fund. The
cyclical nature of the market allows the manager of multiple portfolios
to make explicit decisions in respect of the style exposure of the
aggregate portfolio. By changing the manager composition of the
aggregate fund a multi-manager can manipulate the style exposure.
Diversification of an investor’s assets across various investment
management styles may ultimately have a significant impact on total
portfolio performance (Sharpe, 1992). A fund with a large exposure to a
wrong style at the wrong time may show disappointing results.
Investors should therefore be aware of the style orientation of the
portfolio managers responsible for managing their assets. Arnott and
Bailey (1986) show that in the period 1975 to 1984 a successful style
rotation approach between just value and growth styles could have“
added 247% to performance relative to the S&P 500. Similarly

incorrectly timing the styles would have resulted in a relative

underperformance of 82%.

Sharpe (1966), Klemkosky (1977) and Grinold and Rudd (1995) all
found that investors should not use past performance as an indicator of

the future. Harvey (1989) found that predicting future performance
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based on historical correlations between individual securities was
unreliable and unstable over time. Roll (1995) shows that predicting
the future performance of groups of stocks based on characteristic
styles is more reliable over time since the variables that are typically
used to identify style are more stable than those of individual
securities. In other work on the performance of characteristically
grouped securities Fama and French (1992) also found that risk and
return were inherently more stable for groups of assets than for
individual assets. Greater stability in the risk-return profile of assets,
or groups of assets, makes it possible to generate more reliable
forecasts. Furthermore, if correlations amongst styles are stable over
time it provides a greater opportunity to diversify the aggregate
portfolio across style than it does to diversify across individual
securities. Tierney and Winston (1990) applied this principle and
proposed that a fund can be style diversified by allocating money to
portfolio managers who are each selected on the basis of their unique
styles. In this way each fund ‘completes’ the aggregate fund in respect

of its overall style balance.

2.4. Style in asset allocation.

The most critical decision in any investment process is the asset
allocation decision. In a study by Beebower, Brinson and Hood (1986)
that covered 91 large US pension funds it was found that 93.6% of the
performance could be explained by the asset allocation decision. These
results were confirmed in a more recent and updated study by

Beebower, Brinson and Singer (1991) which again confirmed the
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overwhelming impact of asset allocation policy on portfolio returns.
Once the asset allocation decision has been made, performance can be
measured not only in absolute returns but also in returns relative to
benchmarks that define the investable assets. Style investing may be
thought of as the next level of detail down from asset allocation. Rather
than grouping all stocks together, they can be split into sub-groups
through style analysis. The allocation decision is then extended to a
deeper level which involves allocating across these sub-groups and can
be used to assess style managers through appropriate style

benchmarks.

2.5. Style in portfolio theory.

Modern portfolio theory began with a statement by Markowitz (1952)
that the portfolio selection problem was one of balancing risk against
expected return and stressed the role of diversification in reducing
portfolio risk. In terms of explaining return Sharpe (1964) proposed a
single factor model in the form of the Capital Asset Pricing Model
(CAPM) where sensitivity to the market was central in explaining
return. In an efficient securities market where the prices of the
securities are meant to reflect all relevant information, style
management should not be more profitable than investing in an
arbitrary set of sub-stocks. Any evidence to suggest that style
management earns a higher than expected risk-adjusted return is
evidence that either the security market is inefficient or that the risk-
adjusting technique is inaccurate. Despite this, style analysis continues

to be carried out in pursuit of outperformance.
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Perhaps the first question that a researcher on equity style will ask is
how do styles and the returns associated with such styles behave under
equilibrium pricing models such as the CAPM. Recall that under the
CAPM and the assumption of an efficient market, all stocks are driven
by the same single factor that is sensitivity, or beta, to the market. In
such an efficient market, no equity characteristic could theoretically
lead to differential return. It was this limitation of the CAPM that lead
to the development of multi-factor models to capture the differential

sensitivities of stocks to factors that influence their price.

These multi-factor models in the framework of the Arbitrage Pricing
Theory (Ross, 1976) have been widely mentioned and applied in
academic papers for predicting equity returns based on factors. Using
style factors within this framework, appropriately weighted, can
generate specific multi-factor style models (Jones, 1990) which are just
one of the many applications of the technique. The theory gives wide
scope for differing approaches to linear model building since it’s based
on the premise that return is some function of an unknown number of

unspecified factors.

Multi-factor models used in style analysis assume that the return of an
asset is a function of the asset’s sensitivity to some set of style factors
as determined by the style betas or coefficients in the model. Bauman
and Dowen (1986) applied a four factor model consisting of price-to-
earnings, level of systematic risk, market capitalisation and a ‘neglect’

factor. They concluded that a multi-factor model can show modest
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improvements in explaining the return of US mutual funds over the
single factor CAPM. Choosing the appropriate style factors and
combinations of factors can be critical to the outcome of the model
(Jones, 1990). Although the style factors between various models can
differ greatly there is the common constraint that all exposures to the
factors, also called the factor loadings, need to be determined at the

beginning of the period.

2.6. Style in practice.

On-going commercially published research on style orientated
investment managers was first produced by the US based Frank
Russell Company. They monitor four investment styles in the US
market namely value, growth, market-orientated and small
capitalisation and further differentiate these into sub-styles. Their
research shows that there were far fewer value managers in the early
1980’s and that a value style became a more common approach during
the latter half of the decade. They also found that a small-cap style of
equity investing appears to have not emerged as a separate style until

the early 1990’s.

The BARRA organisation together with Standard & Poors also
maintain a set of style indices in the US that have been widely referred
to in research papers. The techniques used in the BARRA / Standard &
Poors style index construction have however attracted some degree of
criticism primarily because they use book-to-price ratios when

determining whether a stock is a growth or value stock. The argument
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is that some companies may have distorted accounting ratios dues to
restructurings, acquisitions or changes in accounting rules which may
distort the true essence of the company. By implication if there are
problems at the stock level then the style measurement and assessment
of a portfolio manager based on a style index constructing in this way
may also be suspect. Issues like these have motivated researchers,
analysts and investigators to seek out and develop alternative

techniques for style index construction.

2.7. Style factors.

Grinold and Kahn (1994) identify three categories into which all factors
fall. Firstly, there are macro-factors which respond to external
influences such as exchange rates, inflation or bond yields. The
problem with macro-factors, they claim, is that there is usually a lag
that is non-stationary through time making reliable forecasting

difficult.

The second type of factors are cross-sectional factors which have no
link to the economy but rather compare the attributes of individual
stocks. These factors are more commonly used in composition-based
style analysis which is discussed in detail later. Cross-sectional factors
can usually be broken up into two categories, namely market related or
company fundamental factors. Market attributes may include factors
such as previous period volatility or share turnover while fundamental

factors may look at ratios such as dividend vield and earnings yield.

Chapter 2 - Page 22



Thirdly there are statistical factors which process large amounts of data
in an attempt to capture either factor exposures or identify the factors
themselves. These factors, unlike cross-sectional factors, are more
commonly used in returns-based style analysis which is discussed in
detail later. The difficulty with statistical factors is that they may be
difficult to interpret in the context of portfolio management and may
show spurious correlations that can be misleading by inferring obscure

relationships.

Arnott, Kelso, Kiscadden, and Macedo (1089) investigated whether the
factors that are commonly used to identify investment styles have some
degree of predictability in being able to generate meaningful return
forecasts. Arbel, Carvel and Strebel (1983) showed that a style of
investing in small capitalisation stocks with low price-to-earnings
ratios that have been neglected by institutional investors generated
persistently abnormally high returns. Fama and French (1996) found
that a simple three factor model based on such ratios was able to
explain most, if not all, of the return in a style portfolio. Ferson and
Harvey (1991) applied a four factor model and found that analysing the
change in style factor sensitivities over time adds greater predictive
power. The BARRA organisation uses 68 stock-specific factors in their
composition-based fundamental US equity risk model that has been
challenged in research done by Roll and Ross (1994) which suggests
that no more than five factors are relevant in explaining security
returns in the US market. A study by Baker and Haugen (1996) shows

that a stock possessing an exposure to a combination of style factors
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can become a ‘super’ stock with high levels of return and accompanying
low levels of risk. None of the above three studies however deal with

the issue of whether style management itself actually adds any value.

2.8. Identifying style.

Style analysis in all forms ultimately involves the grouping or
classification of assets based on some set of criteria. The first research
into the characteristic and returns-based grouping of stocks and
portfolios can be found in the work of King (1966). Farrell (1975) used
cluster amalysis to study the relationship between specific and
systematic risk and, like King (1966), was also able to identify natural
groupings of stocks and portfolios. Perhaps the most prominent study
on style was conducted by Sharpe (1988, 1992) who developed a
returns-based technique which relied on analysing covariances in
manager return patterns. He proposed that the basis of style analysis
was in determining a portfolio’s ‘effective asset mix’ in terms of a
predefined set of indices. Trzcinka (1995) challenged the empirical
soundness of this approach on the grounds of the stability of the model

parameters given the statistical assumptions made.

2.8.1. Identifying style by subjective evaluation.

Historically there have been rather simple approaches applied by
investors, financial advisors and pension fund consultants in
identifying style. An approach that is widely used to distinguish
between fund managers and their portfolios is to loosely categorise the

funds in terms of their stated objectives and self-declared styles
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(Arnott and Bailey, 1986). This technique involves simply interviewing
the managers to determine the orientation of their philosophies and if
there were enough managers with common purpose they would be
grouped together under a particular style. This judgmental approach is
easy and inexpensive to apply but its conclusions, although intuitive
and easy to understand, are often open to interpretation and may be

conflicting.

2,.8.2. Identifying style by composition-based analysis

The composition-based approach to style analysis carefully examines
the portfolio from the individual asset level to determine the style
orientation of the portfolio manager. The technique examines how the
portfolio manager actually fits individual securities together. Grinblatt
and Titman (1993) examined performance based on portfolio
composition and found that portfolio managers who followed an
aggressive growth style earned significantly positive risk-adjusted
returns. The principle argument in favour of this approach is that if
more information is considered in the evaluation process, provided
that it is complete and unbiased, it will on average produce a more

accurate guess of a portfolio manager’s true investment style (Trzcinka,

1995).

The composition-based approach to style analysis may also help refine
the term ‘house style’ within an asset management company if
common characteristics are found to be present across a range of its

investment portfolios. It has been argued that style analysis should be
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based on portfolio composition for the reason that the security
selection process may reveal far more about how the fund will be
managed in the future than by some process of examining fund returns
(Christopherson, 1995). Composition-based approaches also have the
added benefit of being able to evaluate each security individually
within a portfolio which may also give insight into levels of

diversification.

In the style analysis carried out by the Frank Russell Company,
mentioned previously, a composition-based method is applied to
capture changes in styles in which the latest and most up to date
portfolios are always examined. The multi-factor models that are often
used for composition-based style analysis are generally highly
sophisticated and are usually capable of decomposing portfolio risk
into systematic, style and stock selection components. A portfolio
manager’s style is expressed in terms of how he exposes his portfolio to
the style factors in the model. The BARRA organisation uses
fundamental multi-factor models to express style based on the
exposure or sensitivity of a portfolio’s assets to a predetermined set of

style factors.

The weakness of the composition-based approach to style analysis is
that the analyst may have certain biases which influence the
information taken into consideration or may systematically
misevaluate this information. It is also not easy to accurately

determine whether the evaluation process itself has been complete in
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being able to identify and capture all the styles that are present.
Furthermore, composition and characteristic-based approaches to
identifying style typically require enormous amounts of data and the

resulting models can be costly and time consuming to implement.

2.8.3. Identifying styvle by returns-based analysis.

Returns-based style analysis uses statistical relationships between
returns of investment portfolios to define the style of the portfolio
under examination. This technique assigns style on the basis of return
pattern analysis with the fundamental assumption that return patterns
imply a certain style. Returns-based style analysis and classification
methods are parsimonious with the underlying data. All that is needed
is a sufficiently long series of returns whereas characteristic-based style

analysis may require costly and complex data.

The statistical technique of cluster analysis is one type of returns-based
technique that has been used to identify groupings of managers in
order to infer that they have similar styles (Arnott and Bailey, 1986).
Cluster analysis retains the simplicity of a qualitative approach yet uses
rigorous quantitative techniques in its application. One drawback of
this approach is that it is based on the assumption that a manager does
not change his style. Cluster analysis is therefore not a suitable tool if a
manager changes his style over the analysis period or deliberately

periodically shifts the focus of the portfolio (Brown and Goetzmann,

1997).
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The constrained coefficients in the above equation, or style factor
weights, were estimated using the Goldfarb-Idnani Dual Method
(1983) which is a stable least-squares technique for solving convex
quadratic functions. The weights of the style factors of each unit trust
was compared against each of the initial and final category style

indices.

In this study, a unit trust fund was considered incorrectly classified in

terms of its category if :

1) The iterative returns-based style analysis, after convergence,
resulted in the fund being moved to a category that was different
from its initial category and, its combined weighting in the style
factors was less than 75 percent in the same style factors which
describe the initial category style index under which the fund was

initially classified, or

Chapter 4 — Page 55



2) It’s combined weighting in the style factors was greater than 75
percent in the same style factors which describe a category style
index that is different to that of the funds initial category style

index.
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Chapter Five
Empirical Results

After the first constrained regression it initially appeared that more
than half of the General Equity unit trusts were misclassified. Of the 24
seneral Equity funds in the sample 13 had a predominant weighting,
as indicated by the coefficients from the regression, in a category style
index other than that of General Equity funds. The results of the first
constrained regression on the General Equity funds is in Appendix B.
Table 5A shows the 13 General Equity funds which appeared

misclassified.

Table 5A — Constrained Regression Coefficients of Apparently
Misclassified Unit Trust Funds after the First Iteration

Category Styvle Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resouree Equity
ABSA General 0.467 0.000 0.533% 0.000  0.000 0.000
Fedsure General Equity 0.254 0.000 0.000 0.342 0.015 0.389"
Guardbank Growth 0.000 0.741% 0.000 0.235 0.024 0.000
Guardbank Prosperity 0.000 0.584% 0.168  0.249 0.000 0.000
Marriott Equity 0.000 0.480*% 0.050 0.322  0.000 0.147

NIB Syfrets Prime Select  0.000 0.000 0.119 0.218  0.030 0.633%
NIB Syfrets Selected Opp’s 0.000 0.000 0.907%  0.000 0.000 0.093
Old Mutual Growth 0.230 0.000 0.770%  0.000 0.000 0.000
Old Mutual Investors 0.276 0.338 0.386* 0.000 0.000 0.000
Old Mutual Top Company 0.236 0.171  0.593*  0.000 0.000 0.000
Sage Financial Services 0.000 0.000 0.581%  0.000 0.000 0.419
Sage Fund 0.000 0.532%  0.000 0.364 0.000 0.103
Standard Bank Growth 0.213 0.430% 0.281  0.000 0.000 0.076
Standard Bank Mutual 0.000 0.464 0.000 0.520% 0.000 0.007

* Denotes those funds which received a predominant weight in an category style index that is different
to their current industry classification.

As discussed in the methodology in the previous Chapter, if the
predominant weighting is less than 75 percent in a category other than
its own then a second test is performed to confirm whether the fund is

indeed misclassified. The R2 of a univariate regression of the
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apparently misclassified funds’ returns on each of the style category
indices individually was calculated. The Sage Financial Services fund
was the only case where a non General Equity fund had initially
appeared misclassified. The results are shown in Appendix E. Of the
General Equity unit trusts apparently misclassified after the first
constrained linear regression in Table 5A, it was found that after
applying the second test, only six of these funds were truly
misclassified as shown in Table 5B. After applying the univariate test,

this fund was found not to be misclassified.

Table 5B — Univariate Rz of Misclassified Unit Trust Funds
After The First Iteration

Category Style Index
General Index IndustrialManaged Mining Specific
Equity Fund Prudent Resource Equity
Guardbank Growth 0.887 0.948* 0.816 0.872 0.433 0.816

NIB Syfrets Prime Select 0.912 0811 0892 0.882 0.251 0.915%
NIB Syfrets Selected Opp’'s 0.896  0.754 0.915* 0.862 0.142 0.868
Old Mutual Growth 0.957 0.834 0.962*% 0.942 0.217 0.882
Sage Fund 0.929 0.940% 0874 0.897 0.343 0.86¢
Standard Bank Mutual 0.909 0.914* 0.882 0.900 0.328 0.851

* Denotes those funds where the univariate R? is greater for a category style index that is different to
their current industry classification such that they will be reclassified.

After the first iteration involving the constrained linear regression and
reclassification of the equity unit trusts, it was found that the six funds
in Table 5B were indeed all misclassified. Just less than half of the
funds that originally appeared misclassified were able to be confirmed
misclassified by the univariate test. This represents one quarter of the
General Equity unit trusts that were in existence over the period
January 1995 to December 1998. These six funds were more

appropriately suited to other categories as shown in Table 5C.
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Table 5C — Reclassified Unit Trust Funds After
The First Iteration

Existing Classification Suggested Classification

Guardbank Growth General Equity Index Fund
NIB Syfrets Prime Select General Equity Specific Equity
NIB Syfrets Selected Opp’s General Equity Industrial
Old Mutual Growth General Equity Industrial
Sage Fund General Equity Index Fund
Standard Bank Mutual General Equity Index Fund

The six unit trust portfolios in Table 5C were moved to their
appropriate categories as suggested by their reclassification. The
category style indices were recalculated to incorporate the new
portfolios and the constrained linear regression, or optimisation, was
repeated for each unit trust fund. Since the iterative process converges
to a point where all funds are correctly classified, it was expected that
fewer funds appeared misclassified in terms of their predominant

coefficient after the second iteration.

Table 5D — Constrained Regression Coefficients of Apparently
Misclassified Unit Trust Funds after the Second Iteration

Category Style Index
General Index IndustrialManaged Mining Specific
Equity Fund Prudent Resource Equity
ABSA General* 0.398 0.000 0.602*¥ 0.000 0.000 0.000
Fedsure General Equity* 0.155 0.000 0.056 0.208 0.024 0.468%
Guardbank Prosperity* 0.177 0.738% 0.080 0.005 0.000 0.000
Marriott Equity* 0.000 0.611% 0.070 0.149 0.000 0.171

Standard Bank Growth* 0.304 0.464* 0.201 0.000 0.000 0.032

* Denotes those funds which received a predominant weight in an category style index that is
different to their current industry classification.

The five unit trust portfolios that initially appeared to be misclassified
after the second iteration are shown in Table 5D. None of these funds

were amongst those that appeared to be misclassified after the first
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iteration. The reason is that they would have already been moved, after
the univariate test, to their appropriate categories as shown in Table
5C. Also, since the category style indices were recalculated after the
first iteration, the funds in Table 5D now appear misclassified in terms
of the revised category style indices. The funds in Table 5D were each
subjected to a second test to determine their univariate R2 in relation

to these revised categories. The results of this test is in Appendix F.

Table 5E — Univariate R2 of Misclassified Unit Trust Funds
After The Second Iteration

Category Style Index
General Index Industrial Managed Mining Specific
Eeguity Fund Prudent Resource Equity

Fedsure General Equity  0.946 0.858 0.921  0.943 0.273 0.947*
Guardbank Prosperity 0.944 0.971* 0.888 0.941 0.371  0.888
Marriott Equity 0.952 0.957% 0.907 0.629 0.340 0.907

* Denotes those funds where the univariate R2 is greater for a category style index that is different to
their current industry classification such that they will be reclassified.

Since the iterative process is convergent the result is that only three
funds, shown in Table 5E, were reclassified after confirmation by the
second test in the second iteration. This is half the number of funds
that were reclassified after the first iteration. Once again, all the funds
that are misclassified are general equity funds. The new categories of ~

the funds that have been reclassified after the second iteration are in

Table 5F.
Table 5F — Reclassified Unit Trust Funds After
The Second Iteration
Existing Classification Suggested Classification
Fedsure General Equity General Equity Specific Equity
Guardbank Prosperity General Equity Index Fund
Marriott Equity General Equity Index Fund
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The funds in Table 5F were moved to their new categories as suggested
by the second test and the style category indices were once again
recalculated to incorporate the new funds in each category. The process

of constrained regression was repeated for a third time.

The results of the third iteration are shown in Table 5G. Initially two
unit trusts appeared misclassified since their predominant weight, as
identified by the coefficients of the constrained regression, was in a

category other than their original category.

Table 5G — Constrained Regression Coefficients of Apparently
Misclassified Unit Trust Funds after the Third Iteration

Category Style Index
General Index IndustrialManaged Mining Specific
Equity Fund Prudent Resoure Equity

Old Mutual Top Company* 0.332 0.219 0.450* 0.000 0.000 0.000
Standard Bank Growth* 0.340 0.495% 0.145 0.000 0.000 0.019

¥ Denotes those fands which received a predominant weight in an category style index that is
different to their current industry classification.

As before, the second test of a univariate regression was carried out to
confirm the apparent misclassification, the results of which are in
Appendix G. The second test failed to confirm that the two funds in
Table 5G were misclassified. The second iteration seemed to have
moved the last of the misclassified funds into their appropriate

categories.

The repetitive process above converged after three iterations at which

point the unit trusts funds were all correctly classified. The results

show that the original general equity fund category had the most
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instances of misclassified funds. The first iteration caused six unit trust
funds to migrate from this category into other categories. The second
iteration saw a further three funds leaving the general equity fund
category for other categories. By the time the process was stopped, five
of the general equity funds had landed up in the index fund category,
two in the specific equity fund category and two in the industrial fund
category. No funds were moved to the managed prudential or mining

and resource category.

Of the 24 unit trust funds originally classified as general equity, 9 of
these funds had left the general equity fund category by the time the
iterative process converged. In total 38% of the general equity unit
funds in the sample were shown to be misclassified. DiBartolomeo and
Witkowski (1997), in a similar study on US mutual funds, found that
40% of the total 748 mutual funds in their sample landed up in a
category other than the one declared in their investment prospectus.
Table 5H shows the number of funds in the initial and finals categories

and the movements.

Table 5H — Initial and Final Number of Unit Trusts Per Category

Category Initial Number of +/- Change Final Number of
Funds Funds

General Equity 24 -9 15
Index Funds 2 +5 7
Industrial 4 +2 6
Managed Prudential 8 - 8
Mining & Resources 9 - 9
Specific Equity 4 +2 6
Total 51 0 51
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Table 51 presents the average mean-squared error for the reclassified
funds relative to their initial and final category style indices. As
expected, the average mean-squared error is notably reduced when a
fund is moved from the category in which it was originally classified to
its new one. DiBartolomeo and Witkowski (1997) also found this to be
the case for US mutual funds which were reclassified. There were not
enough reclassified funds in this study to determine to what extend the
differences in the mean-squared error were longitudinally statistically

significant.

Table 51 — Average Mean Squared Error of the Residual
for Misclassified Unit Trust Funds

From Initial Class  To Final Class Mean Square Mean Sqguare Percent

Error Error Final Change
Initial Class Class

General Equity  Index Funds 2.656 1.075 -147

General Equity  Industrial 5.978 4.104 -9.09

General Equity  Specific Equity 2.464 1.555 -5.85

Total Funds O Average percentage change -9.88

It is worthwhile to investigate how the category style indices
themselves changed in terms of their risk and return profile as a result
of the misclassified funds being moved to their appropriate categories.
Table 5J shows the change in average monthly return and the change
in risk measured by standard deviation. It’s not surprising that the risk
of the general equity fund category increased after the nine funds had
been moved to more appropriate categories, since five of the funds

which moved were actually index funds.
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Table 5J — Standard Deviation and Average Monthly Return for
Initial and Final Category Style Indices

Initial Category Style Final Category Style
Index Index

Sid, Average Std. Average

Deviation Return Deviation Return
General Equity 6.449 0.707 6.716 0.721
Index Funds 6.449 0.127 5.993 0.321
Industrial 6.894 0.851 7.019 0.856
Managed Prudential 5.364 1.008 5.364 1.008
Mining & Resources 6.997 0.001 6.997 0.001
Specific Equity 5.939 1.057 5.862 1.108

The average monthly return for the final general equity fund category
was, however, almost the same as under the initial classification
scheme. The difference between the risk of the index fund category and
the risk of the general equity fund category is more pronounced under
the final classification than it was under the initial classification. While
the average monthly return increased substantially in the index fund
category, the risk was lowered. Industrial funds showed an increase in
risk under the new classification but little change in the average

monthly return.

To determine the extent to which the above results from the returns-
based style analysis can be validated by a composition-based style
analysis, the constrained regression technique was extended for
analysing the residual unit trust returns in relation to the style factor
returns. While the category style indices represent the mean of the unit
trust funds in the category, they do not give any insight into the actual

characteristics of the indices themselves.
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The results of a constrained linear regression of initial and final
residual category style index returns on the 11 style factor returns is
shown in Table 5K. Four style factors were found to be influential in
the initial mining and resource fund category, five in the specific equity
fund category, six in the general equity and industrial fund categories

and seven in the index fund category.

Table 5K — Coefficients from Constrained Multiple Linear
Regressions of Initial and Final Residual Category Style Index
Returns on Style Factor Returns

Style Factor Index
Varin Success Size Market Value Yield
Markets Sensitivity
General Equity Funds
- Initial category index 0.000 0.000 0.231 0.000 0.246 0.121
- Final category index 0.000 0.000 0.251 0.000 0.334 0.180
Index Funds
- Initial category index 0.124 0.196 0.000 0.000 0.135 0.000
- Final category index 0.216  0.085 0.000 0.087 0.002 0.000
Industrial Equity Funds
- Initial category index 0.000 0.000 0.342 0.000 0.020 0.118
- Final category index 0.000 0.000 0.376 0.000 0.039 0.091
Managed Prudent Funds
- Initial category index 0.000 0.000 0.295 0.042 0.297 0.000
- Final category index 0.000 0.000 0.295 0.042 0.207 0.000
Mining & Resource Funds
- Initial category index 0.003 0.506 0.479 0.012 0.000 0©.000
- Final category index 0.003 0.506 0479 0.012 0.000 0.000
Specific Equity Funds
- Initial category index 0.000 0.000 0.333 0.306 0.000 0.000
- Final category index 0.000 0.000 0.374 0.277 0.000 0.000
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Table 5K Continued. — Coefficients from Constrained Multiple
Linear Regressions of Initial and Final Residual Category Style Index
Returns on Style Factor Returns

Style Factor Index
Earnings Financial Foreign Labour Liguidity Total
Variable Leverage Exposure Intensity

General Equity Funds

- Initial category index 0.000 0.000 0.259 0.030 0.114 1000
- Final category index 0.000 0.000 0.144 0.034 0.056 1.000
Index Funds

- Initial category index 0.000 0.330 0.097 0.118 0.000 1000
- Final category index 0.000 0.145 0.354 0.062 0.049 1.000

Industrial Equity Funds

- Initial category index 0.000 0.000 0.145 0.086 0.28¢0 1.000
- Final category index 0.000 0.000 0.153 0.012 0.328 1..000
Managed Prudential Funds

- Initial category index 0.000 0.000 0,305 0.000 0.061 1.000
- Final category index 0.000 0.000 0.305 0.000 0.061 1.000

Mining and Resource Funds
- Initial category index 0.000 0.000 0.000 0.000 0.000 1.000
- Final category index 0.000 0.000 0.000 0.000 0.000 1.000

Specific Equity Funds
- Initial category index 0.000 0.000 0.328 0.012 0.022 1.000
- Final category index 0.000 0.000 0326 0.007 0.016 1..000

With the exception of the general and industrial fund category style
indices, none of the other categories were influenced by the same
combination of style factors. The earnings variability style factor did
not receive a weighting in any of the category style indices. The change
in style factor weightings between the initial and final category style
indices were small and zero in those categories where there was no
reclassification of funds. The largest changes in style factor weightings
occurred in the index fund category which had the highest proportional

movement of new funds reclassified into the category.
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The results of another constrained multiple linear regression
performed on the residual returns of each of the unit trust funds in the
sample in respect of the style factor returns appears in Appendix H. It
was found that certain funds had a combined weighting of greater than
75 percent in style factors that were different to those which defined
the initial category style index in which the fund was originally
classified. Six general equity unit trusts, shown in Table 5L, were found
to be influenced by a combination of style factor returns that were

different to that of the initial general equity fund category style index.

Table 5L — Style Factor Coefficients of the Returns-Based
Misclassified General Equity Funds and the Initial General Equity
Style Index Category

Style Factor Weighting
Size Value Vield Foreign Labour Liguid Total
Exposure Intensity

Initial category index  0.231 0.246 0.121  0.259  0.030 0.114 1.000

Guardbank Growth 0.000 0.000 0.000 0.206 0.000 0.000 0.206
NIB Syfrets Prime Sel 0.521 0.000 0.000 ©0.000 0.013 0©.185 0.719
Sage Fund 0.036 0.000 0.250 0.174 0.000 0.130 0.591

Standard Bank Mut'l  0.045 0.000 0.000 0.042 0.032 0.414 0.534
Guardbank Prosperity 0.059 0.000 0.000 0.536 0.007 0.000 0.602
Marriott Equity 0.133 0.000 0.000 0.162 0.190 0.040 0.525

In each case, the sum of the style factor weights in Table 5L of the
general equity funds were less than 75 percent suggesting that the
funds are misclassified and that a different combination of style
factors, other than those defining the general equity fund category,
better fit the residual return pattern of these funds. None of these
apparently misclassified general equity funds had any weighting
towards the value style factor. The Sage fund was the only apparently

misclassified general fund to have a weighting in the yield style factor.
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Each of the six funds in Table 5L were also found to be misclassified in
terms of the previous returns-based style analysis. The absence of the
Guardbank Growth fund, NIB Syfrets Selected Opportunity fund and
Fedsure General Equity fund from Table 5L shows that the
composition-based style analysis failed to support the returns-based

findings that these funds are not general equity funds.

Two general equity funds which were identified by the returns-based
style analysis as being industrial funds were not found to be
misclassified by the composition-based style analysis. The initial and
final general equity and industrial fund category style indices of these
funds are defined by the same set of style factors. Four of the five
general equity funds, shown in Table 5M, that were reclassified as
index funds under the returns-based style analysis were found to have
style factor weightings comparable to that which defined the final

index fund style category index.

Table 5M — Style Factor Coefficients of Funds Reclassified as Index
Funds and the Final Index Fund Style Index Category

Style Factor Weighting
Varin Sueccess  Market Value  Financial
Markets Sensitivity Leverage
Final category index 0.216 0.085 0.087 0.002 0.145
Guardbank Growth* 0.420 0.089 0.141 0.000 0.144
Sage Fund 0.154 0.000 0.255 0.000 0.000
Standard Bank Mutual® 0.196 0.065 0.008 0.000 0.197
Guardbank Prosperity* 0.217 0.027  0.125 0.000 0.029
Marriott Equity* 0.125 0.000 0.038 0.000 0.312

* Denotes those Index funds where the returns-based misclassification is confirmed by the
composition-based misclassification.
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Table 5M Continued.— Style Factor Coefficients of Funds Reclassified
as Index Funds and the Final Index Fund Style Index Category

Style Factor Weighting
Foreign Labour Liquidity Total
Exposure  Intensity
Final category index 0.354 0.062 0.049 1.000
Guardbank Growth* 0.354 0.062 0.049 1.000
Sage Fund 0.174 0.000 0.130 0.714
Standard Bank Mutual* 0.042 0.032 0.415 0.955
Guardbank Prosperity* 0.536 0.007 0.000 0.941
Marriott Equity™ 0.162 0.190 0.040 0.867

* Denotes those Index funds where the returns-based misclassification is confirmed by the
composition-based misclassification.

This supports the evidence that funds were indeed index funds both in
terms of their performance in respect of the initial and final index fund
category style indices and in terms of the combination of style factors
which define their residual return. The Sage Fund was the only
instance where the returns-based reclassification of the fund as an
index fund was not supported by the composition-based findings with
the total combined weighting in the style factors summing to less than
75 percent. The fund also did not show a style factor weighting pattern
akin to any of the categories in this study suggesting that the fund is

aligned to a category not yet defined.

Table 5N shows the unit trusts funds which were reclassified by the
returns-based findings but were not supported by the composition-
based analysis. As mentioned above, the set of style factors defining the
general and industrial fund categories are the same and may be

responsible for the inability of the constrained regression to accurately
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differentiate between the general and industrial fund category style

indices.

Table 5N — Misclassified Unit Trusts Determined By Returns-Based
Analysis But Not Confirmed By Composition-Based Analysis

Initial Category Returns-Based Composition-
Style Index Classification Based
Classification

NIB Syfrets Selected Opp General Equity  Industrial Fund -
Old Mutual Growth General Equity  Industrial Fund -
Fedsure General General Equity  Specific Equity -

No evidence was found in the composition-based style analysis to
suggest that the Fedsure General Equity fund was a specific equity
fund. The results of the composition-based analysis identified one
managed prudential unit trust, shown in Table 50, that was found to
have a weighting in the style factors which define the index fund
category style index suggesting that that fund is misclassified. This
result was not supported by the returns-based style analysis in which
all managed prudential unit trusts appeared correctly classified after
convergence of the third iteration with no funds joining or leaving the

category.

Table 50 — Misclassified Unit Trusts Determined By Composition-
Based Analysis But Not Confirmed By Returns-Based Analysis

Initial Category Returns Composition
Style Index Based Based
Classification Classification
Guardbank Stability = Managed Prudential - Index Fund

Sufficient evidence was found during the composition-based style

analysis to support the reclassification scheme of the majority of unit
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trusts funds identified as being misclassified in the returns-based
analysis. Table 5P shows the funds where the reclassification is
supported and verified by both the returns-based approach and the

composition-based approach.

Table 5P — Misclassified Unit Trusts Verified By Both
Returns-Based and Composition-Based Analysis

Initial Category Returns-Based  Composition-Based
Styie Index Classification Classification

Guardbank Growth General Equity  Index Fund Index Fund
NIB Syfrets Prime Select General Equity  Specific Equity Specific Equity
Standard Bank Mutual  General Equity  Index Fund Index Fund
Guardbank Prosperity ~ General Equity  Index Fund Index Fund
Marriott Equity General Equity  Index Fund Index Fund
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Chapter Six
Summary and Discussion of Results

The South African unit trust industry has shown phenomenal growth
in recent years. Over the time period that this study covers from
January 1995 tc December 1999 the number of unit trust funds
increased by 200% and assets under management grew from R26.3
billion to Ry1.7 billion:. Competition amongst unit trust management
companies for new funds has become fierce, asset management and
service fees have come under scrutiny and the financial press play an

ever increasing role in the reporting and evaluation of these funds.

It has become increasingly difficult for investors and financial advisors
to evaluate, assess and monitor this ever increasing range of unit
trusts. With the move away from defined benefit pension plans towards
defined contribution plans, enabling investors to select their own
underlying investments, the need for more thorough and rigorous
analysis into the nature of the funds beyond what the performance
league tables show is more important than ever. Investors pay higher
management fees for active management yet there is no clear way to
distinguish between the nature of unit trusts other than the category in
which they are classified. Any technique that is capable of seeing
through the generalist classification of unit trusts under the current
system is of considerable value to investors and financial planners.
DiBartolomeo and Witkowski (1997) found that categorical

misclassification of US mutual funds lead to investors unknowingly

* Hugo Lambrechts, University of Pretoria Unit Trust Survey.,
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taking on additional risk which, they found, could have had grave
economic impact particularly in a bear market. No study, until now,
had yet been conducted on the appropriateness or accuracy of the

current South African unit trust classification system.

With the aforementioned issues in mind, the South African unit trust
regulatory authority, the Financial Services Board, has ordered the
reclassification of all unit trust funds. The new classification system,
not yet in existence at the time of this study, is intended to differentiate
unit trusts along the lines of value, growth, large and small
capitalisation and industry focus styles. To date, only very broad
guidelines have been released on what will constitute a particular style

and no classification techniques or methodology has been proposed.

This study introduces and defines the concept of investment style and
discusses the implications for investors and investment management.
The review of the literature identifies and examines the techniques
used in identifying style and shows the benefits of style analysis for
manager and fund classification. Further evidence is presented on the
use of style analysis for risk estimation, portfolio construction and
performance measurement and attribution. Also it is shown that the
use of style analysis is a meaningful, intuitive and rigorous way to

validate the current unit trust classification system.

A well established technique of returns based-style analysis to identify

and correct for misclassified unit trusts within the current industry
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classification system is used. The returns-based technique is then
extended for the purpose of confirming the misclassification through
composition-based style analysis using style factor returns from a well
established, tested and professionally built multiple factor model. The
results are pertinent, not self obvious and show, as was found in
similar studies in the US, that South African unit trusts are

misclassified in terms of their category by the industry.

The constrained regression technique used in the iterative returns-
based style analysis shows that of the 51 unit trusts in the test sample,
9 were misclassified in so far as their return patterns more closely
resembled the return patterns of categories other than their own. After
the first iteration it initially appeared that 13 of the 51 unit trusts were
misclassified. A univariate regression showed that of the 13 unit trusts
only six were truly misclassified. After moving the six confirmed
misclassified funds to their appropriate categories the second iteration
of the process revealed a further five funds that appeared misclassified.
Another univariate regression showed that three of these funds were
truly misclassified. Two funds appeared misclassified after the third
iteration but neither could be confirmed as being misclassified by the
subsequent univariate test. The DiBartolomeo and Witkowski (1997)
study had convergence of the iterative process after five cycles but due
to the smaller sample size, the iterative process in this study converged
after the third cycle at which time all funds had been moved to their

more appropriate categories.
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All the misclassified funds were from the general equity fund category
which accounted for 38% of all general equity funds in the sample. Five
of the misclassified general equity funds moved to the index fund
category, two moved to the industrial fund category and two funds
moved to the specific equity fund category. After correcting for the
misclassified funds, the average monthly return of all the revised fund
categories had increased. The standard deviation of monthly returns of
the revised fund categories increased in the general equity and specific
equity fund categories but decreased in the index and industrial fund
categories. Similar to the DiBartolomeo and Witkowski (1997) study
the average mean-squared error of the residual fund returns for
reclassified funds dropped by an average of 10% once all funds had

been moved to their new categories.

The constrained regression technique was extended to identify which
combination of style factor returns, derived from a composition-based
multiple factor model, best mimicked the performance of the initial
and final residual category returns. With the exception of the general
and industrial fund categories, the performance of which were related
to the same style factors, all other final and initial fund categories were
related to differing combinations of style factors. To determine the
extent to which the findings of the returns-based style analysis could be
verified by a composition-based style analysis, the residual returns of
all unit trust funds were regressed on the style factor returns by
applying the same technique that was used in the returns-based

analysis.
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Of the nine general equity funds identified as being misclassified by the
returns-based style analysis, five were confirmed misclassified by the
composition-based style analysis. The true categories suggested by the
composition-based style analysis of the five misclassified funds were
consistent with the final categories to which the same funds had been
moved to in the returns-based style analysis. Of the nine unit trusts
identified as being misclassified by the returns-based style analysis,
three could not be confirmed misclassified by the composition-based
style analysis. One fund which appeared misclassified under the
composition-based style analysis did not show a residual return
pattern similar to any of the final category style indices and could not
be reclassified. One fund in the managed prudential category was
found to be misclassified by the composition-based style analysis, but
did not feature in the returns-based style analysis which found all

funds in this category to be correctly classified.
A discussion on the conclusions drawn from this study and the

implications for investors, portfolio managers and the industry follows

in Chapter Seven.
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Chapter Seven
Conclusions and Implications

=~.1. Conclusions.

As was found to be the case in the US, the misclassification of South
African equity unit trust funds is a real phenomenon and the empirical
results of this study support the anecdotal suspicions. The results of
this study were similar to those obtained by Kim, Shukla and Tomas
(1995) and DiBartolmeo and Witkowski (1997) in their respective

studies on the classification of US mutual funds.

Returns-based and composition-based style analysis is capable of
identifying incorrectly classified unit trusts. The two techniques of style
analysis yield largely similar results and, as in this study, can easily be
used simultaneously to confirm truly misclassified funds. The
technique has intuitive appeal and the results indicate that the
observed misclassifications were not due to random noise in the
market since incorrectly classified funds were moved to categories

which were both more and less aggressive than their original category.

Incorrectly classified funds alter the risk-return characteristics of their
categories and may send inaccurate signals to industry participants
trying to make informed decisions based on these characteristics. The
mean-squared error of the residual return of reclassified funds
strengthens the case in support of their misclassification. Returning

the misclassified funds to their appropriate categories can create pure
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category fund style indices for reporting, benchmarking and analysis

purposes.

=~.2. Implications of the findings.

The findings from this study into the misclassification of equity unit
trusts based on style analysis have differing implications for the
various participants in the investment industry. A sensible and
rigorous style analysis technique such as the one applied in this study

goes some way in addressing the issues discussed below.

7.2.1. The unit trust industry.

Unit trust data vendors such as Micropal, MoneyMate and Hugo
Lambrechts’” University of Pretoria Unit Trust Survey regularly
calculate and publish figures calculated on the basis of the current fund
classification system. The empirical results of this study show the
categorical misclassification of equity unit trusts under the current
scheme and hence, by implication, any calculations based on the
current classification of unit trusts such as category average return and
volatility are questionable. Investors, portfolio managers and financial
advisors frequently look to such publications and information for
guidance in their investment decisions. Without conducting a sensible
test to verify the existing fund classification the reliability and accuracy

of the data is compromised.

The South African unit trust regulatory authorities are increasingly

aware of the potential hazards associated with incorrectly classified
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funds. The process of revising the unit trust classification system is in
progress. Assuming, perhaps optimistically, that all funds will be
correctly classified under the new system, the absence of an ongoing
analysis technique such as style analysis may lead to the same problem

arising in the future within a different set of fund categories.

=~.2.1. Investors and financial advisors.

An investor or financial advisor needing a unit trust fund that complies
with the Prudent Investment Guidelines in Regulation 28 of the
Pensions Fund Act will look towards the managed prudential unit trust
category. Other than the name of the category, the investor or financial
advisor has no information on the nature of the funds in the managed
prudential fund category other than the quarterly portfolio holdings
released by the management companies. If it was the case that some of
the funds in the category were misclassified and not truly managed
prudential funds then not only has the investor been mislead, but he

has also been potentially exposed to risks different to what he believed.

An investor attempting to assemble a selection of unit trusts that is
diversified across the various unit trust categories may ultimately land
up holding a misclassified fund in an incorrect category. In this case
the investor may compound his risk by duplicating his exposure
instead of diversifying across the categories. Without the benefit of
style analysis the investor may be inhibited from properly diversifying

across various styles and categories.
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-.2.3. Portfolio managers.

Portfolio managers involved in managing unit trust funds are
frequently evaluated and rewarded on the basis of performance relative
to their peer group. A peer group or fund category containing funds
that are misclassified will have distorted performance and volatility
figures. Competing investment managers within a category may be
induced to assume additional risk to achieve top quartile performance.
In this case the average manager is the benchmark and misclassified
funds, not corrected for through a verification technique such as style

analysis, may result in unrealistic benchmarks.

Portfolio managers who manage unit trust fund-of-funds and wrap
funds where the investable universe consists entirely of other unit
trusts may be faced with similar problems to that of individual
investors and financial advisors. While multi-managers such at these
may be considerably more sophisticated than investors or financial
advisors, misclassified unit trusts in their investable manager universe

may be potentially hazardous.

An attempt by a multi-manager to invest in a misclassified specific
equity unit trust in pursuit of a particular market theme may be
unsuccessful if the fund is actually, for instance, a closet index or
general equity fund. The absence of style analysis, such as the one in
this study, may inhibit the construction of meaningful style orientated
manager universes and increase the likelihood that unsuitable funds

will find their way into the investable manager universe.
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Chapter Eight
Areas for Further Study

8.1. Style coefficients.

The style analysis technique applied in the study is a form of
constrained linear regression that uses the weighted combination of
indices to replicate, as closely as possible, the historical return pattern
of an investment portfolio. The resulting coefficients, called Sharpe
style weights, are used to form inferences about the portfolios’
behaviour and composition. It would be useful to determine whether
differences in style weights for the same portfolio across several time
periods are statistically significant. Practitioners may use changes in
style weights over time as an indication that a portfolio manager has
meaningfully shifted his strategy. Without explicit confidence intervals
for these style weights, apparent shifts in portfolio manager strategy
may simply be the results of the level of imprecision in the data and the

technique.

The clustering of unit trusts into categories based on the analysis of
style weights is a technique that has already been used in several
studies including this one. Although it is possible to use the R=2 statistic
as a indicator of goodness of fit, no measures for the quality of the fit
for individual style weights were calculated in this study. DiBartolmeo
and Lobosco (1997) propose an approximation for the confidence
intervals of these style weights by using Monte Carlo simulation. The
estimation of these confidence intervals may assist practitioners in

assessing the statistical significance of their results and help them to

Chapter 8 - Page 81



determine which indices to include in their analysis. The availability of
explicit confidence intervals on the style weights should also improve

the robustness of future studies.

8.2. Returns to style.

Many academic studies regarding investment styles, such as Fama and
French (1992), have focused on long run return differences between
investment styles and robustness of these factors for explaining equity
pricing. Few studies have examined what actually drives cyclical style
return differences or whether and how tactical style allocation can be
effectively achieved. Kao and Schumaker (1999) found that most equity
style timers contend that outperformance of the value or growth styles,
for instance, can be traced to certain economic fundamentals, business
cycles, or trends in corporate earnings. They also discuss techniques to
exploit tactical style allocation and methods of implementation for
investment practitioners and pension funds. Kao and Schumaker
(1999) also showed that the majority of style timers tended to
incorporate popular macroeconomic factors in their forecasting
models. This is a promising area for further research as outlined in the
work of Arnott, Kelso, Kiscadden & Macedo (1989) who found that any
discipline that can forecast the performance of an investment style

offers the potential for impressive returns.

An investigation into the relative consistency of performance based on

investment management style is beyond this scope of this study, yet

opens an interesting avenue for further study. Bauman and Miller
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(1995) found that portfolio performance characteristics are closely
associated with different types of investment management structures
and different types of investment styles. They showed that the ranking
of the performance of investment funds was relatively consistent over
time for the general equity and growth style portfolios. In terms of the
pattern of returns, Bauman and Miller (1995) also found that the
performance ranking amongst investment portfolios is relatively more
predictable when the time period considered covers a complete stock
market cycle, rather than being confined to calendar years. Beyond the
scope of this study, there is potential for such an investigation into
whether the average returns for different style portfolio groups, or final
category style indices as calculated in this study, cluster together when
the time period covers several stock market cycles. In a South African
study of this nature, however, the history of unit trust return data is
perhaps too short to cover several market cycles although pension

funds should have sufficient data.

Another application of the returns-based style analysis technique can
be found in a study by Kahn and Rudd (1995) who used Sharpe's style
analysis, a derivative of which is used in this study, to examine the
persistence of performance amongst US equity and fixed income
mutual funds. Their technique developed a method for testing whether
above median funds remained above median and extracted both asset
selection returns and risk-adjusted returns. Their technique also
differentiated between the persistence of the fund managers

themselves and a persistence of their funds. They found no evidence of
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the persistence of equity fund performance yet did find some evidence
of the persistence amongst fixed income mutual funds. Contradictory
studies by Lehmann and Modest (1987) and Goetzmann and Ibbotson
(1994) found that performance does persist amongst mutual funds. No
South African study has yet been conducted, using style analysis, to
determine the extent to which the performance of South African unit

trust funds persists over time.

8.3. Style in multi-manager funds.

Multi-manager unit trusts notwithstanding, most large South African
pension funds are not managed by one fund manager simply because
they are too large and for this reason it’s often the case that part of the
fund management function is outsourced to external fund managers.
Since one of the objectives of multi-manager funds is to diversify
across manager style in pursuit of superior risk-adjusted performance,
the effect of the presence of multiple styles within such a portfolio has

yet be determined in a South African study.
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Appendix A

Equity Unit Trusts, January 1995 — December 1998

Fund name

ABSA General

BOE Growth

Commercial Union Growth
Community Growth
Fedsure General Equity
Fedsure Growth
Guardbank Growth
Guardbank Prosperity
Investec Equity

Marriott Equity
Metropolitan General Equity
NIB Syfrets Growth

NIB Syfrets Prime Select
NIB Syfrets Selected Opps
0Old Mutual Growth

Old Mutual Investors

0Old Mutual Top Companies
RMB Equity

Sage Fund

Sanlam General

Sanlam Prime Growth
Southern Equity
Standard Bank Growth
Standard Bank Mutual
Investec Index

Standard Bank Index
Guardbank Industrial
Old Mutual Industrial
Sanlam Industrial
Standard Bank Industrial
ABSA Balanced

BOE Managed
Guardbank Stability
Investec Managed

NIB Syfrets Balanced

0Old Mutual Sentinel
RMB Balanced

Sanlam Provider
Guardbank Res

Investec Commodity

NIB Syfrets Mining & Res
Old Mutual Gold

Old Mutual Mining

Sage Resources

Sanlam Mining & Res
Southern Mining
Standard Bank Gold

Classification
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
General Equity
Index

Index
Industrial
Industrial
Industrial
Industrial

Managed Prudential
Managed Prudential
Managed Prudential
Managed Prudential
Managed Prudential
Managed Prudential
Managed Prudential
Managed Prudential
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources
Mining and Resources

Data points
48
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| Investec Emerging Co. Specific Equity 47
| NIB Syfrets Value Specific Equity 47
Sage Financial Services Specific Equity 48
Southern Pure Specialist Specific Equity 48
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Appendix B

First Iteration Coefficients of Constrained Multiple
Linear Regression of Funds on Style Categories

B.1. General Equity Unit Trusts

Table B.1.

ABSA General*

BOE Growth

Commercial Union Growth
Community Growth

Fedsure General Equity*
Fedsure Growth

Guardbank Growth*
Guardbank Prosperity*
Investec Equity

Marriott Equity*
Metropolitan General Equity
NIB Syfrets Growth

NIB Syfrets Prime Select*
NIB Syfrets Selected Opp’s*
0Old Mutual Growth*

0Old Mutual Investors*

Old Mutual Top Companies
RMB Equity

Sage Fund*

Sanlam General

Sanlam Prime Growth
Southern Equity

Standard Bank Growth*
Standard Bank Mutual*

*

other than General Equity.

General
Equity

0.467
0.730
0.439
0.561
0.254
0.728
0.000
0.000
0.817
0.000
0.906
0.580
0.000
0.000
0.230
0.276
0.236
0.558
0.000
0.775
0.705
0.701
0.213
0.000

Category Style Index

Industrial Managed

index
Fund

0.000
0.000
0.000
0.000
0.000
0.055

0.741%

0.584*
0.000

0.480%
0.000
0.338
0.000
0.000
0.000
0.338

0.171
0.077

0.532%
0.179
0.000
0.231

0.430%
0.464

0.533%
0.000

0.000
0.341
0.000
0.217
0.000
0.168
0.136
0.050
0.000
0.000
0.119
0.907*
0.770%
0.386%
0.593*
0.315
0.000
0.015
0.261
0.062
0.281
0.000

Prudent

0.000
0.148
0.262
0.000
0.342
0.000
0.235

0.249
0.000

0.322
0.000
0.000
0.218
0.000
0.000
0.000
0.000
0.050
0.364
0.000
0.000
0.000
0.000
0.529*

Mining Specific
Resource Equity

0.000 0.000
0.000 0.122
0.010 0.289
0.000 0.098
0.015 0.38¢9*
0.000 0.000
0.024 0.000
0.000 0.000
0.000 0.047
0.000 0.147
0.000 0.094
0.000 0.073
0.030 0.633%
0.000 0.093
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.103
0.030 0.000
0.006 0.027
0.005 0.000
0.000 0.076
0.000 0.007

* Denotes those General Equity funds which received a predominant weight in an category style index

B.2. Index Fund Unit Trusts

Table B.=.

Investec Index
Standard Bank Index

than Index Fund.

Genera
I Equity

0.000
0.000

Category Style Index

Index Industrial Manage

Fund

0.970
0.982

Prudent

Mining  Specific
Resource Equity

0.013 0.000 0.017 0.000
0.000 0.000 0.000 0.018

* Denotes those Index Funds which received a predominant weight in an category style index other
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B.3. Industrial Unit Trusts

Table B.3. Category Style Index
General Index Industrial Managed Mining  Specific
Equity Fund Prudent Resource Equity
- Guardbank Industrial 0.000 0.137 | 0.583 | 0.073 0©0.000 0.208
Old Mutual Industrial 0.000 0.000 | 1.000 | 0.000 0.000 0.000
Sanlam Industrial 0.000 0.000 | 0.892 | 0.000 0.015 0.093
Standard Bank Industrial 0.000 0.000| 1.000 | 0.000 0.000 0.000
* Denotes those Industrial funds which received a predominant weight in an category style index
other than Industrial.

B.4. Managed Prudential Unit Trusts

Table B.4. Category Style Index

General Index Industrial Managed  Mining Specific

Equity Fund Prudent Resource Equity
ABSA Balanced 0.332  0.000 0.000 | 0.668 | 0.000 0.000
BOE Managed 0.000 0.000 0.000 | 1.000 | 0.000 0.000
Guardbank Stability 0.000 0.090 0.000 | 0.819 0.091  0.000
Investec Managed 0.000 0.000 0.000| 0.673 0.054 0.273
NIB Syfrets Balanced 0.000 0.000 0.000 | 0.816 0.077  0.108
0Old Mutual Sentinel 0.000 0.088 0.000 | 0.853 | 0.059 0.000
RMB Balanced 0.000 0.000 0.166 | 0.834 | 0.000 0.000
Sanlam Provider 0.000 0.000 0.373 | 0.627 | 0.000 0.000
* Denotes those Managed Prudential funds which received a predominant weight in a category style

index other than Managed Prudential.

B.5. Mining and Resources Unit Trusts

Table B.5. Category Style Index

General Index Industrial Managed Mining  Specific

Equity Fund Prudent Resource Equity
Guardbank Res 0.000 0.000 0.000 0.208 | 0.792 | 0.000
Investec Commodity 0.000 0.000 0.000 0.335, 0.665 | 0.000
NIB Syfrets Mining & Res  0.000 0.000 0.000 0.166 | 0.834 | 0.000
0Old Mutual Gold 0.000 0.000 0.000 0.000 | 1..000 | 0.000
0Old Mutual Mining 0.000 0.000 0.000 0.156 | 0.844 | 0.000
Sage Resources 0.000 0.000 0.000 0.200 | 0.791 0.000
Sanlam Mining & Res 0.000 0.061 0.000 0.149 | 0.790 | 0.000
Southern Mining 0.000 0.000 0.000 0.256 | 0.744 | 0.000
Standard Bank Gold 0.000 0.000 0.000 0.000| 1.000 | 0.000
* Denotes those Mining and Resources funds which received a predominant weight in a category style

index other than Mining and Resources.
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B.6. Specific Equity Unit Trusts

Table B.6.

Investec Emerging Co.
NIB Syfrets Value

Sage Financial Services
Southern Pure Specialist

other than Specific Equity.

General
Equity

0.000
0.000
0.000
0.000

Category Style Index
Index Industrial Managed  Mining
Fund Prudent Resource
0.000 0.000 0.314  0.000
0.000 0.000 0.360 0.128
0.000 0.581* 0.000 0.000
0.000 0.000 0.000 0.157

Specific
Equity

0.686
0.511
0.419
0.843

* Denotes those Specific Equity funds which received a predominant weight in a category style index
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Appendix C

Second Iteration Coefficients of Constrained Multiple
Linear Regression of Funds on Style Categories

C.1. General Equity Unit Trusts

Table C.1.

ABSA General*

BOE Growth

Commercial Union Growth
Community Growth

Fedsure General Equity*
Fedsure Growth

Guardbank Prosperity*
Investec Equity

Marriott Equity*
Metropolitan General Equity
NIB Syfrets Growth

Old Mutual Investors

Old Mutual Top Companies®
RMB Equity

Sanlam General

Sanlam Prime Growth
Southern Equity

Standard Bank Growth*

other than General Equity.

General
Equity

0.398
0.674
0.487
0.607
0.155
0.680
0.177
0.837
0.000
0.812
0.584
1.000
0.208
0.446
0.809
0.576
0.952

“ategory Style Index
Industrial Managed Mining
Prudent Resource

Index
Fund

0.000
0.000
0.000
0.000
0.000
0.000

0.738*
0.000

0.611%
0.000
0.416
0.000
0.245
0.190
0.146
0.000
0.000

0.464*

0.602*
0.000
0.000
0.346
0.056
0.266
0.080
0.099
0.070
0.107
0.000
0.000

0.546%
0.311
0.000
0.395
0.000
0.201

0.000
0.166

0.217

0.033
0.298
0.000
0.005
0.000
0.149

0.000
0.000
0.000
0.000
0.053
0.000
0.000
0.000
0.000

0.000
0.000
0.010
0.000
0.024
0.023
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.045
0.029
0.048
0.000

Specific
Equity

0.000
0.160
0.286
0.014

0.468%
0.000
0.000
0.064
0.171
0.081
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.032

* Denotes those General Equity funds which received a predominant weight in an category style index

C.2. Index Fund Unit Trusts

Table C.2.

Investec Index
Standard Bank Index
Guardbank Growth
Standard Bank Mutual
Sage Fund

than Index Fund.

General
Equity

0.240
0.161
0.000
0.000
0.000

Category Style Index
Index Industrial Managed Mining
Prudent Resource

Fund

0.651
0.771
0.984
0.78%
0.764

0.000
0.0600
0.000
0.600

0.000

0.000
0.000
0.000
0.110
0.236

0.108
0.069
0.016
0.000
0.000

Specifie
Equity

0.000
0.000
0.000
0.107
0.000

* Denotes those Index Funds which received a predominant weight in an category style index other
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C.3. Industrial Unit Trusts

Table C.3. Category Style Index

General Index Industrial Managed Mining Specific

Eguity Fund Prudent Resource Equity
Guardbank Industrial 0.000 0.271 | 0.521 | 0.060 0.000 0.148
0Old Mutual Industrial 0.000 0.000 | 1.000 | 0.000 0.000 0.000
Sanlam Industrial 0.000 0.033 | 0.764 | 0.134 0.000 0.069
Standard Bank Industrial 0.000 0.000 | 1.000 | 0.000 0.000 0.000
NIB Syfrets Selected Opps 0.000 0.000 | 1.000 | 0.000 0.000 0.000
Old Mutual Growth 0.000 0.000 | 0.985 | 0.000 0.015 0.000

* Denotes those Industrial funds which received a predominant weight in an category style index
other than Industrial.

C.4. Managed Prudential Unit Trusts

Table C.4. Category Style Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resource Equity
ABSA Balanced 0.422 0.000 0.000 | 0.578 | 0.000 0.000
BOE Managed 0.000 0.000 0.000 | 0.962 | 0.000 0.038
Guardbank Stability 0.000 0.390 0.000 | 0.566 | 0.044 0.000
Investec Managed 0.000 0.000 0.000 | 0.660 | 0.053 0.287
NIB Syfrets Balanced 0.000 0.127 0.000 | 0.758 | 0.054 0.061
0Old Mutual Sentinel 0.000 0.198 0.000 | 0.755 | 0.048 0.000
RMB Balanced 0.000 0.059 0.165 | 0.775 | 0.000 0.000
Sanlam Provider 0.000 0.000 0.428 | 0.572 | 0.000 0.000

* Denotes those Managed Prudential funds which received a predominant weight in a category style
index other than Managed Prudential.

C.5. Mining and Resources Unit Trusts

Table C.5. Category Style Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resource Equity
Guardbank Res 0.000 0.127 0.000 0.057 | 0.816 | 0.000
Investec Commodity 0.000 0.343 0.000 0.006 | 0.650 | 0.000
NIB Syfrets Mining & Res 0.000 0.000 0.000 0.119 | 0.881 | 0.000
Old Mutual Gold 0.000 0.000 0.000 0.000 | 1.000 | 0.000
Old Mutual Mining 0.106 0.000 0.000 0.011 | 0.883 | 0.000
Sage Resources 0.000 0.000 0.000 0.071 | 0.836 | 0.094
Sanlam Mining & Res 0.000 0.208 0.000 0.000 | 0.792 | 0.000
Southern Mining 0.000 0.000 0.000 0.000 | 0.785 | 0.215
Standard Bank Gold 0.000 0.000 0.000 0.000 | 1.000 | 0.000
* Denotes those Mining and Resources funds which received a predominant weight in a category style

index other than Mining and Resources.
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C.6. Specific Equity Unit Trusts

Table C.6.

Investec Emerging Co.
NIB Syfrets Value

Sage Financial Services
Southern Pure Specialist
NIB Syfrets Prime Select

other than Specific Equity.

Category Style Index

General Index Industrial Managed Mining

Eguity Fund

0.000 0.000
0.000 0.401
0.413  0.000
0.000 0,000
0.000 0.000

Prudent Resource

G.000 0.000
0.000 0.000
0.000 0.000
G000 0.000
.10 0.005

0.000
0.082
0.000
0.180
0.028

Specific
Equity

1.000
0.517

0.587
0.820
0.857

* Denotes those Specific Equity funds which received a predominant weight in a category style index
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Appendix D

Third Iteration Coefficients of Constrained Multiple
Linear Regression of Funds on Style Categories

D.1. General Equity Unit Trusts

Table D.1.

ABSA General

BOE Growth

Commercial Union Growth
Community Growth

Fedsure Growth

Investec Equity
Metropolitan General Equity
NIB Syfrets Growth

0Old Mutual Investors

Old Mutual Top Companies*
RMB Equity

Sanlam General

Sanlam Prime Growth
Southern Equity

Standard Bank Growth*

other than General Equity.

General
Equity

0.529
0.656
0.407
0.644
0.821
0.895
0.901
0.500
0.982
0.332
0.505
0.743
0.677
0.936
0.340

Category Style Index
Industrial Managed Mining

Index
Fund

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.500
0.018
0.219
0.191
0.206
0.000
0.000

0.495*

0.471
0.000
0.000
0.277
0.164
0.000
0.000
0.000
0.000
0.450%
0.238
0.000
0.274
0.000

0.145

Prudent

0.000
0.221
0.196
0.044
0.000
0.000
0.000
0.000
0.000
0.000
0.065
0.000
0.000
0.000
0.000

Resource

0.000
0.000
0.015
0.000
0.016
0.000
0.000
0.000
0.000
0.000
0.000
0.051
0.020
0.064
0.000

Specific
Equity

0.000
0.123
0.382
0.034
0.000
0.105
0.099
0.000
0.000
0.000
0.000
0.000
0.029
0.000
0.019

* Denotes those General Equity funds which received a predominant weight in an category style index

D.2. Index Fund Unit Trusts

Table D.=2.

Investec Index
Standard Bank Index
Guardbank Growth
Standard Bank Mutual
Sage Fund

Guardbank Prosperity
Marriott Equity

than Index Fund.

General
Equity

0.222
0.146
0.000
0.000
0.000
0.003
0.000

Category Style Index
Index Industrial Managed Mining

Fund

0.655
0.769
0.964
0.817
0.826
0.877
0.698

0.000
0.000
0.000
0.000
0.000
0.120

0.042

Prudent Resource

0.000
0.000
0.000
0.183
0.097
0.000
0.098

0.123
0.086
0.036
0.000
0.000
0.000
0.000

Specific
Equity

0.000
0.000
0.000
0.000
0.077
0.000
0.162

* Denotes those Index Funds which received a predominant weight in an category style index other
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D.3. Industrial Unit Trusts

Table D.3. Category Style Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resowrce Egquity
Guardbank Industrial 0.000 0.319 | 0.505 | 0.022 0.000 0.154
Old Mutual Industrial 0.009 0.000 | 0.991 | 0.000 0.000 0.000
Sanlam Industrial 0.000 0.034 | 0.764 | 0.133 0.000 0.069
Standard Bank Industrial 0.000 0.034 | 0.764 | 0.133 0.000 0.069
NIB Syfrets Selected Opps 0.000 0.000 | 1.000 | 0.000 0.000 0.000
Old Mutual Growth 0.066 0.000 | 0.928 | 0.000 0.006 0.000

* Denotes those Industrial funds which received a predominant weight in an category style index
other than Industrial.

D.4. Managed Prudential Unit Trusts

Table D.4. Category Style Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resource Equity
ABSA Balanced 0.393 0.000 0.000 | 0.569 | 0.000 0.037
BOE Managed 0.000 0.000 0.000 | 0.996 | 0.000 0.004
Guardbank Stability 0.000 0.404 0.000 | 0.547 | 0.050 0.000
Investec Managed 0.000 0.000 0.000 ]| 0.659 | 0.052 0.289
NIB Syfrets Balanced 0.000 0.116 0.000 | 0.798 | 0.058 0.028
0ld Mutual Sentinel 0.000 0.183 0.000 | 0.763 | 0.054 0.000
RMB Balanced 0.091 0.021 0.112 | 0.777 | 0.000 0.000
Sanlam Provider 0.000 0.000 0.428 | 0.572 | 0.000 0.000

* Denotes those Managed Prudential funds which received a predominant weight in a category style
index other than Managed Prudential.

D.5. Mining and Resources Unit Trusts

Table D.5. Category Style Index

General Index Industrial Managed Mining Specific

Equity Fund Prudent Resource Eguity
Guardbank Res 0.000 0.111 0.000 0.068 | 0.821 | 0.000
Investec Commodity 0.000 0.343 0.000 0.000 | 0.657 | 0.000
NIB Syfrets Mining & Res 0.000 0.000 0.000 0.119 | 0.881 | 0.000
Old Mutual Gold 0.000 0.000 0.000 0.000 | 1.000 | 0.000
0Old Mutual Mining 0.107 0.000 0.000 0.009 | 0.884 | 0.000
Sage Resources 0.000 0.000 0.000 0.064  0.836 | 0.100
Sanlam Mining & Res 0.000 0.200 0.000 0.000  0.800 | 0.000
Southern Mining 0.000 0.000 0.000 0.000 | 0.782 | 0.218
Standard Bank Gold 0.000 0.000 0.000 0.000 | 1.000 | 0.000
* Denotes those Mining and Resources funds which received a predominant weight in a category style

index other than Mining and Resources.
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D.6. Specific Equity Unit Trusts

Table 1.6,

Investec Emerging Co.
NIB Syfrets Value

Sage Financial Services
Southern Pure Specialist
NIB Syfrets Prime Select
Fedsure General Equity

Category Style Index
General Index Industrial Managed Mining

Equity Fund

0.000 0.000
0.000 0.434
0.491 0.000
0.000 0.000
0.000 0.000
0.024 0.000

0.000
0.000
0.000
0.000
0.062
0.091

Prudent Resource

0.000 0.000
0.000 0.083
0.000 0.000
0.000 0.174
0.000 0.017
0.226  0.029

Specific
Equity

1.000
0.483
0.509
0.826
0.922
0.629

* Denotes those Specific Equity funds which received a predominant weight in a category style index

other than Specific Equity.
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Appendix E

Univariate Rz of Apparently Misclassified Funds on
Style Category Indices After the First Iteration

Eguity Fund

ABSA General 0.935 0.809
Fedsure General Equity 0.947 0.849
Guardbank Growth* 0.887 0.948*
Guardbank Prosperity 0.949 0.944
Marriott Equity 0.956  0.948
NIB Syfrets Prime Select” 0.912 0.811
NIB Syfrets Selected Opp’s* 0.866 0.754
0Old Mutual Growth* 0.957 0.834
Old Mutual Investors 0.972  0.930
Old Mutual Top Companies 0.970 0.897
Sage Fund” 0.929 0.940%
Standard Bank Growth 0.958 0.931
Standard Bank Mutual® 0.909 0.914%

0.926
0.914
0.816
0.902
0.915
0.892

0.915%
0.962*

0.937
0.962
0.874
0.923
0.882

Category Style Index
General  Index Industrial Managed Mining
Prudent Resource

0.924
0.943
0.872
0.941
0.929
0.882
0.862
0.942
0.954
0.956
0.897

0.934
0.900

0.218
0.273
0.433
0.371
0.240
0.251
0.142
0.217
0.320
0.248
0.343
0.323
0.328

Table E.1. — Univariate R2 of Apparently Misclassified General
Equity Funds on Category Style Indices after the First Iteration

Specific
Eqguity

0.847
0.935
0.816
0.887
0.901
0.915%
0.868
0.882
0.868
0.891
0.86¢
0.901
0.851

* Denotes those funds where the univariate R? is greater for a style index category that is not the
original index category under the current industry classification scheme.
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Appendix F

Univariate R2 of Apparently Misclassified Funds on

Style Category Indices After the Second Iteration

Equity Fund

ABSA General 0.940 0.812
Fedsure General Equity 0.946 0.858
Guardbank Prosperity 0.944 0.971*
Marriott Equity 0.952 0.957*
0Old Mutual Top Companies 0.967 0.919
Standard Bank Growth 0.954 0.942

0.937
0.921
0.888
0.907
0.957
0.917

Category Style Index
General  Index Industrial Managed Mining
Prudent Resource

0.924
0.943
0.941
0.929
0.056
0.934

0.218
0.273
0.371
0.340
0.248
0.323

Table F.1. — Univariate Rz of Apparently Misclassified General
Equity Funds on Category Style Indices after the Second Iteration

Specific
Equity

0.858
0.947%
0.888
0.907
0.500
0.910

* Denotes those funds where the univariate R? is greater for a style index category that is not the
original index category under the current industry classification scheme.
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Appendix G
Univariate Rz of Apparently Misclassified Funds on
Style Category Indices After the Third Iteration

Table G.1. — Univariate Rz of Apparently Misclassified General
Equity on Each Category Style Index after the Second Iteration
Category Style Index

General Index Industrial Managed Mining Specific
Equity Fund Prudent Resource Eguity

0Old Mutual Top Companies 0.967 0.928 0.957 0.9506 0.248 0.904
Standard Bank Growth 0.951 0.947 0.917 0.934 0.323 0.914

* Denotes those funds where the univariate R2 is greater for a style index category that is not the
original index category under the current industry classification scheme.
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Appendix H

Coefficients from a Constrained Multiple Linear
Regression of Residual Unit Trust Returns on Style

H.1. General Equity Unit Trusts.

Table H.1.

ABSA General

BOE Growth

Commercial Union Growth
Community Growth
Fedsure General Equity
Fedsure Growth
Guardbank Growth*
Guardbank Prosperity*
Investec Equity

Marriott Equity*
Metropolitan General Equity
NIB Syfrets Growth

NIB Syfrets Prime Select”
NIB Syfrets Selected Opp’s
0Old Mutual Growth

Old Mutual Investors

Old Mutual Top Companies
RMB Equity

Sage Fund*®

Sanlam General

Sanlam Prime Growth
Southern Equity

Standard Bank Growth
Standard Bank Mutual*

Varin
Market:

0.000
0.000
0.000
0.000
0.000
0.000
0.420
0.217
0.000
0.125
0.000
0.000
0.000
0.000
0.000
0.015
0.000
0.000
0.154
0.000
0.000
0.000
0.000
0.196

Style Factor Index
Success Size Market  Value
Sensitivit
0.000 0.522 0.000 0.431
0.000 0.370 0.075 0.184
0.000 0.388 0.245 0.000
0.000 0.618 0.000 0.172
0.000 0.483 0.130 0.008
0.000 0.153 0.000 0.306
0.089 0.000 0.141 0.000
0.027 0.059 0.125 0.000
0.000 0.328 0.022 0.185
0.000 0.133 0.038 0.000
0.000 0.314 0.055 0.302
0.000 0.125 0.040 04185
0.000 0.521 0.281 0.000
0.000 0.504 0.000 0.000
0.000 0.476 0.000 0.223
0.000 0.222 0.000 0.425
0.000 0.266 0.000 0.268
0.000 0.167 0.000 0.157
0.000 0.036 0.255 0.000
0.000 0.162 0.000 0.263
0.000 0.401 0.000 0.104
0.000 0.192 0.000 0.040
0.000 0.088 0.163 0.082
0.065 0.045 0.008 0.000

Yield

0.047
0.224
0.367
0.000
0.000
0.074
0.000
0.000
0.030
0.000
0.133
0.138
0.000
0.000
0.101
0.031
0.101
0.231
0.250
0.326
0.178
0.000
0.195
0.000

* Denotes those General Equity funds which received a combined weighting of less than 75% in the
style factors which define the General Equity fund category style index,
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Table H.1. Continued. Style Factor Index
Earning Financia Foreign Labour Liguidity Total
Variabl Leverage Exposurc Intensity

ABSA General 0.000 0.000 0.000 0.000 0.000 1.000
BOE Growth 0.000 0.000 0.000 0.000 0.147 1000
Commercial Union Growth 0.000 0.000 0.000 0.000 0.000 1.000
Community Growth 0.000 0.000 0.000 0.127 0.083 1.000
Fedsure General Equity 0.000 0.000 0.378 0.000 0.000 1000
Fedsure Growth 0.000 0.000 0.132 0.000 0.336 1.000
Guardbank Growth 0.000 0.144 0.206 0.000 0.000 1.000
Guardbank Prosperity 0.000 0.029 0.536 0.007 0.000 1.000
Investec Equity 0.000 0.000 0.000 0.435 0.000 1.000
Marriott Equity 0.000 0.312 0.162 0.190 0.040 1.000
Metropolitan General Equity 0.000 0.000 0.118 0.079 0.000 1.000
NIB Syfrets Growth 0.000 0.000 0.205 0.000 0.217 1000
NIB Syfrets Prime Select 0.000 0.000 0.000 0.013 0.185 1.000
NIB Syfrets Selected Opp’s 0.000 0.000 0.000 0.000 0.496 1.000
Old Mutual Growth 0.000 0.000 0.000 0.043 0.157 1000
Old Mutual Investors 0.000 0.000 0.000 0.285 0.022 1.000
Old Mutual Top Companies  0.000 0.000 0.000 0.164 0.201 1.000
RMB Equity 0.000 0.000 0.066 0.039 0.340 1.000
Sage Fund 0.000 0.000 0.174 0.000 0.130 1.000
Sanlam General 0.000 0.000 0.148 0.000 0.102 1.000
Sanlam Prime Growth 0.000 0.000 0.266 0.051 0.000 1.000
Southern Equity 0.000 0.133 0.390 0.244 0.000 1.000
Standard Bank Growth 0.000 0.000 0.000 0.000 0.472 1000
Standard Bank Mutual 0.000 0.197 0.042 0.032 0.415 1.000

* Denotes those General Equity funds which received a combined weighting of less than 75% in the
style factors which define the General Equity fund category style index,

H.2. Index Fund Unit Trusts.

Table H.z. Style Factor Index
Var in Success Size Market  Value Yield
Markets Sensitivit
Investec Index 0.098 0.175 0.000 0.025 0.032 0.000
Standard Bank Index 0.149 0.168 0.000 0.000 0.165 0.000

* Denotes those Index funds which received a combined weighting of less than 75% in the style factors
which define the Index fund category style index.

Table H.2. Continued. Style Factor Index
Earnings Financial Foreign Labour Liguidity Total
Variable Leverage Exposurc Intensity

Investec Index 0.101  0.230 0.058 0.280 0.000 1.000
Standard Bank Index 0.000 0.416 0.072 0.000 0.031 1000

* Denotes those Index funds which received a combined weighting of less than 73% in the style factors
which define the Index fund category style index,
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H.3. Industrial Unit Trusts,

Table H.3. Styvle Factor Index
Varin Success Size Market Value Yield
Markets Sensitivit
Guardbank Industrial 0.000 0.000 0.248 0.037 0.000 0.000
Old Mutual Industrial 0.000 0.000 0.465 0.000 0.123 0.221
Sanlam Industrial 0.000 0.000 0.340 0.000 0.011 0.165
Standard Bank Industrial 0.000 0.000 0.372 0.000 0.000 0.000

* Denotes those Industrial funds which received a combined weighting of less than 75% in the style
factors which define the Industrial fund category style index,

Table H.3. Continued. Style Factor Index
) Earnings Financia Foreign Labour Ligquidity Total
Variable Leversge Exposurd Intensih

Guardbank Industrial 0.000 0.000 0.432 0.000 0.282 1.000
0Old Mutual Industrial 0.000 0.000 0.000 0.150 0.041 1.000
Sanlam Industrial 0.000 0.000 0.094 0.000 0.390 1.000
Standard Bank Industrial 0.000 0.000 0.000 0.120 0.508 1.000

* Denotes those Industrial funds which received a combined weighting of less than 75% in the style
factors which define the Industrial fund category style index,

H.4. Managed Prudential Unit Trusts.

Table H.4. Style Factor Index
Varin BSuccess Size Market Value Yield
Markets Sensitivit

ABSA Balanced 0.000 0.000 0.730 0.104 0.166 0.000
BOE Managed 0.000 0.000 0.628 0.108 0.000 0.000
Guardbank Stability* 0.201 0.000 0.041 0.043 0.000 0.000
Investec Managed 0.000 0.000 0.302 0.289 0.000 0.000
NIB Syfrets Balanced 0.000 0.000 0.241 0.240 0.309 0.000
Old Mutual Sentinel 0.000 0.005 0.135 0.009 0.378 0.000
RMB Balanced 0.000 0.000 0.198 0.000 0.417 0.025
Sanlam Provider 0.000 0.000 0.403 0.000 0.002 0.000

* Denotes those Managed Prudential funds which received a combined weighting of less than 75% in
the stvle factors which define the Managed Prudential fund category style index,
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Table H.4. Continued. Style Factor Index
Earnings Financia. Foreign Labour Liquidity Total
Variable Leverage Exposurd Intensity

ABSA Balanced 0.000 0.000 0.000 0.000 0.000 1.000
BOE Managed 0.000 0.000 0.000 0.024 0.240 1.000
Guardbank Stability 0.000 0.000 0.373 0.000 0.252 1.000
Investec Managed 0.000 0.000 0.314 0.095 0.000 1.000
NIB Syfrets Balanced 0.000 0.000 0.049 0.000 0.160 1.000
0ld Mutual Sentinel 0.000 0.018 0.151 0.151 0.152 1.000
RMB Balanced 0.000 ©.000 0.000 0.041 0.319 1000
Sanlam Provider 0.000 0.000 0.173 0.007 0.416 1.000

* Dlenotes those Managed Prudential funds which received a combined weighting of less than 75% in
the stvle factors which define the Managed Prudential fund category style index.

H.5. Mining and Resources Unit Trusts.

Table H.5. Style Factor Index
Var in Success Size Market Value Yield
Markets Sensitivit
Guardbank Res 0.110 0.517 0.290 0.082 0.000 0.000
Investec Commodity 0.309 0.463 0.229 0.000 0.000 0.000
NIB Syfrets Mining & Res 0.000 0.445 0.555 0.000 0.000 0.000
Old Mutual Gold 0.080 0.144 0.774 0.000 0.000 0.000
Old Mutual Mining 0.000 0.529 0.471 0.000 0.000 0.000
Sage Resources 0.000 0.246 0.421 0.333 0.000 0.000
Sanlam Mining & Res 0.191 0.364 0.205 0.240 0.000 0.000
Southern Mining 0.000 0.270 0.401 0.328 0.000 0©.000
Standard Bank Gold 0.055 0.221 0.723 0.000 0.000 0.000

* Denotes those Mining & Resources funds which received a combined weighting of less than 75% in
the style factors which define the Mining & Resources fund category style index.

Table H.5. Continued. Style Factor Index
Earnings Finapcia' Foreign Labour Liguidity Total
Variable Leverage Exposurc Intensity

Guardbank Res 0.000 0.000 0.000 0.000 0.000 1.000
Investec Commodity 0.000 0.000 0.000 0.000 0.000 1.000
NIB Syfrets Mining & Res 0.000 0.000 0.000 0.000 0.000 1000
Old Mutual Gold 0.000 0.000 0.000 0.000 0.002 1.000
Old Mutual Mining 0.000 0.000 0.000 0.000 0.000 1.000
Sage Resources 0.000 0.000 0.000 0.000 0.000 1.000
Sanlam Mining & Res 0.000 0.000 0.000 0.000 0.000 1.000
Southern Mining 0.000 0.000 0.000 0.000 0.000 1000
Standard Bank Gold 0.000 ©0.000 0.000 0.000 0.000 1.000

* Denotes those Mining & Resource funds which received a combined weighting of less than 75% in
the stvie factors which define the Mining & Resource fund category stvle index.
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H.6. Specific Equity Unit Trusts.

Table H.6.

Investec Emerging Co.
NIB Syfrets Value

Sage Financial Services
Southern Pure Specialist

Varin Success
Markets

0.0006 0.000
0.000 0.000
0.600 0.000
0.000 0.000

Style Factor Index
Size Market  Value
Sensitivit
0.795 0.205 0.000
0.126  0.529 0.000
0.332 0.025 0.000
0.482 0.216 0.000

Yield

0.000
0.000
0.060
0.000

* Denotes those Specific Equity funds which received a combined weighting of less than 75% in the
style factors which define the Specific Equity fund category style index.

Table H.6. Continued.

Investec Emerging Co.
NIB Syfrets Value

Sage Financial Services
Southern Pure Specialist*

Style Factor Index

Earnings Financia Foreign Labour Liquidity
Variable Leverage Exposure

0.000 0.000 0.000
0.000 0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.303 0.000 0.000

Intensity

0.000 0.000

0.000 0.345
0.643

0.000

Total

1.000
1.000
1.000
1.000

* Denotes those Specific Equity funds which received a combined weighting of less than 73% in the
style factors which define the Specific Equity fund category style index.
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Appendix I
Style Factors and their Constituent Descriptors
in the BARRA South African Equity Risk Model

I.1. A growth factor.

Growth stocks, generally speaking, are those companies which are in a
growth phase. They may have shown recent outperformance or have
high earnings estimates. Many South African unit trusts have indeed
included the words ‘Growth Fund’ in their name. A portfolio manager
who pursues growth stocks when assembling his portfolio may be said
to be following a growth style. Each of the measures listed below are
typically those indicators which equity analysts might typically use to

identify growth stocks.

- A relative strength measure.

By measuring the return of a stock relative to risk-free cash over the
past 12 months, it is possible to derive and rank stocks in terms of their
level of performance. Stocks which have shown strong performance
over the past year may well indicate that they are growth stocks. The
natural logarithm of return is used to counteract extremely high
performance. The normalisation of the descriptor converts this to a
relative strength measure which is commonly used in the industry to
identify growth stocks.

0
t=-11

Where, r, = excess assel return over month £ .
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- Historical alpha.

By regressing the monthly excess performance of stocks on the return
of the market it is possible to identify the intercept term for each stock.
This ‘historical alpha’ gives an indication of the relative

outperformance of the stock over the equity market as a whole.
e = & +ﬁ Py

Where, re = excess asset return over month f.

o = intercept of the regression.

/£ = betato market.

rmt — excess market return in time t.

- Return on capital employed.

This is a common accounting measure used to determine the earnings
of a company in relation to the value of the common stock. It measures
the earnings attributable to ordinary shareholders. A high return on

capital may indicate that a company is in a growth phase.

(Earnings — Preferred Dividend )

Common Equity

- Earnings per share growth rate.

This descriptor measures the extent to which a company has shown
increased earnings per share in recent times. For this purpose the
earnings growth rate is equal to the annual trend in earnings divided

by average earnings for the last five years.
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Regression coefficient of X on t
IX|

Where, X = earnings per share, adjusted for capital transactions.
t = vearly index; t = 1,2,3.4,5, and the sums are over the

last five years, or over vears for which all data exist.

- Return on assets.

An accounting ratio commonly used to measure the reward for
employing assets in the ordinary course of business. For growing
companies the asset base may be relatively small while earnings may
be high. Hence growth companies might be expected to have a larger
return on assets.

(Earnings before interest and taxes )

Total assets

I.2. A size factor.

A portfolio manager who favours larger rather than smaller companies
may be said to show a large capitalisation bias or style. It may be the
case at certain times of a market cycle that large companies behave
differently to small companies. To identify the extent to which a
portfolio manager favours larger or smaller companies the stocks are

assessed in terms of two descriptors.

- Market capitalisation.
As an indicator of relative market capitalisation the natural logarithm

of the market value of common equity for each listed company is

.
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examined. In this way the extent to which a stock is larger or smaller in

terms of the market value of it’s issued share capital is determined.

In [ (number of shares outstanding) - (price per share) |

- Total assets.

The total assets as reflected in a company’s balance sheet may give an
indication of the size of the company. The natural logarithm of total
assets is taken.

In [ Total assets]

1.3. An earnings stability factor.

The attractiveness of a stock might be determined by how profitable
the company is. Analysts may use a company’s historical earnings to
estimate it’s future earnings and thereby forecast the future growth in
it’s share price. It may be easier to forecast the earnings of a company if
it’s earnings have been more stable through time. If earnings can be
forecasted then earnings estimates are more reliable. To determine the
extent to which a portfolio manager favours companies with
historically smooth or variable earnings the following measures on the

stocks in his portfolio are calculated.

- Variability of annual earnings.

To determine the relative variability in a company’s annual earnings,
the square root of the residual mean square from a regression of
adjusted EPS against time, normalised by absolute mean adjusted

earnings per share is calculated.
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Where, T number of data points available.

it

e
i

= earnings per share, adjusted for capital transactions.
t = yearly index.

e; = residual in a regression of adj-EPS against time in year ¢.

- Variability of cash flow.

To determine the variability in operating cash flow the square root of
the residual mean square is taken from a regression of adjusted cash
flow per share against time, normalised by absoclute mean adjusted

‘ash flow per share.

|1 52
!f_ t?!
VT-2 &=
X
Where, T = number of data points available.

X = cash flow per share adjusted for capital transactions.
t = yearlyindex.
¢; = residual in a regression of adj-EPS against time in year t.

1.4. A value factor.
A portfolio manager may invest in stocks which have been neglected by
the market or are mispriced. A portfolio manager who is a wvalue

manager seeks to generate return by finding stocks that are
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undervalued or cheap in relation to their true value. Performance
comes when the market realises their value and revised their prices
upwards. To identify the relative value in a stock several commonly

used accounting ratios are used.

- Book to price.

The book-to-price ratio of a firm is a common accounting measure of
the ratio in which the value of the common stock is reflected by the
market capitalisation of the company.

Common Equity

Market Capitalisation
Where, Market capitalisation = (shares in issue} - (price per share).

Price is the latest monthly closing price.

- Earnings to price.
A common accounting measure to capture the ratio of income in

relation to the market capitalisation of ordinary stock.

Income Before Extraordinary Items

Market Capitalisation

Where, Market capitalisation = (shares in issue) - (price per share).

Price is the latest monthly closing price.

- Cash flow to price.
To determine the descriptor of cash-flow-to-price the following is
calculated for all stocks.

Earnings + Depreciation

Market Capitalisation
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- Sales to price.

Strong sales may be an indication of future profit. High earnings may
suggest greater dividends in the future. The sales-to-price ratio
measures the extent to which strong sales are rewarded by a high stock
price. A value manager may use this simple accounting measure to

assess whether a stock is mispriced.

Sales per Ordinary Share

Price per Ordinary Share

I.5. A leverage factor.

In time of high interest rates firms with large amounts of interest
bearing debt may suffer large interest bills and consequently lower
profits. Since lower profits may result in a lower stock price
determining the degree to which a portfolio is invested in geared
companies may show the propensity of the manager to hold these

companies or his style in this regard.

- Total debt to assets.

A frequently used accounting measure to determine the extent to which
a firm'’s debt is met with its assets is the debt-to-asset ratio. Companies |
which are highly geared will have high debt-to-assets ratios and is an

indication of financial leverage.

Total Debt
Total Assets

- Interest cover.
To determine the extent to which a company is able to service its

interest bearing debt the ratio of it’s earnings before servicing interest
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and tax to the interest bill paid is calculated. The higher this ratio the
more geared the company is in relation to it’s earnings available to

cover interest payments.

Earnings before Interest and Taxes

Interest Paid

I.6. A liquidity factor.

A portfolio manager may place great importance on the tradability of
the stocks in his portfolio. Holding stocks that cannot be sold may
jeopardise the funds performance in a down market or when the stock
performs poorly. A measure of liquidity or share turnover indicates the
extent to which a share can be bought or sold. This style factor
measures the propensity of a portfolio manager to invest in stocks with
high or low turnover. It is calculated by measuring the turnover of a

firm’s shares on an annual, quarterly and monthly basis.

Annualised percentage of total market

Stock capitalisation traded.

I.7. A vield factor.

Portfolio managers may follow a process of investing in stocks with a
certain yield. A manager may be comfortable within a certain yield
level or may use the yield to ensure a certain level of income for a fund.
A vyield style classifies portfolio managers in terms of those who's styles
favour a higher or lower yield from the stocks in their portfolios. To

assess the degree with which a manager invests in stocks with a certain
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vield the size of the current yield and the propensity of the company to

pay out it’s earnings as dividends is measured.

- Current vield.
The current yield is a commonly quoted ratio and simply measures the
current dividend vield of a stock.

Latest dividend

Most Recent Price

- Normal dividend pay-out.
This measures the normal dividend pay-out in the last five years. It
sums the common dividends over the last five years and divides by the

sum of earnings available for ordinary shareholders over the last five

years.
0
Z div,
om '
Zﬁcom t
t=4
Where, Both pieces of data must be available.

Before any one year is included.

1.8. A foreign exposure factor.

A foreign exposure style factor determines the sensitivity of a stock or
portfolio to a weakening local currency and also identifies the
orientation of a portfolio manager in respect of holding companies

whose behavior is related to a weakening local currency.
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- Sterling sensitivity.
The Sterling exchange rate sensitivity measure captures the response of a
firm’s equity to sterling exchange rate by regressing excess stock returns

on the sterling return and market return.

re = a+ (% (Sterling return ;) + /#(Market,) +&

Where, A% = Sterling sensitivity.

- Dollar sensitivity.
The US Dollar exchange rate sensitivity measure captures the response of
a firms equity to the US Dollar exchange rate by regressing excess stock

returns on the US Dollar return and local market return.

re = a+ f& (Dollar return o) + F(Markets) +&

Where, yz

i

Dollar sensitivity.

1.9. A labour intensity factor.

A labour intensity factor identifies stocks that are exposed to a large
labour force in relation to the company size. In times of a volatile labour
market portfolio managers may find it necessary to tilt their portfolios
away from such companies and a labour intensity factor will identify
managers with such orientations. The calculation relates a firm'’s labour

share to the number of employees as a proportion of total assets.
L]

No. of employees

Total assets
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I.10. A market sensitivity factor.

A market sensitivity factor measures the historical market sensitivity of a
stock. A positive exposure to this style factor indicates a stock with a beta
of greater than one, suggesting the stock is more sensitive to market

movements,

- Historical beta.
Historical beta is the regression coefficient in a regression of monthly

stock returns on monthly returns for the market.

rt= &+ Pmt

Where, r, = excess asset return over month t.
a = regression coefficient.
£ = Dbetato market.
r_. = excess market return in month t.

mt

- Product of beta and sigma.
Square root of the product of beta and sigma, the cumulative range of

stock return over the previous year.

+/(historical beta) - (historical sigma)

- Historical beta squared.
The square of the historical beta indicator used above in calculating the

exposure of a stock to the market sensitivity factor

(HBETA)?
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I.11. A variability in markets factor.

A wvariability in market’s style factor predicts a company’s volatility
based on it’s historical price behavior. The factor captures stocks which
have been historically volatile and identifies portfolio managers who

have exposed their portfolios to such stocks.

- Cumulative range.
Calculates the cumulative range or a stock’s share price, adjusted for

capital transactions, and dividends over last the 12 months in logarithms.

{ max price}

In | ——
min price
Where, Max price = the maximum price over the last 12 months.
Min price = the minimum price over the last 12 months.

- Relative price momentum.
Measures the relative price momentum of a stock by combining the
residual return from the previous one month, two months and three

months.
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