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Abstract

Recent attempts to empirically verify the Sharpe (1964), Lintner (1965), Mossin (1966), and
Black (1972) Capital Asset Pricing Model (CAPM) have identified numerous inconsistencies
with the model’s predictions. A number of variables have displayed evidence of the ability to
explain the cross-sectional variation in share returns beyond that explained by beta. These
anomalous effects have become known as “style effects” or “style characteristics”.

This thesis sets out to examine the existence and behaviour of these style-characteristics over
the period June 1994 to May 2004. A data set of 207 firm-specific attributes is created for all
Australian Stock Exchange (ASX) All Ordinaries stocks listed on 1 September 2004. The data
are adjusted for both thin trading and look-ahead bias. The study largely follows the tests of
van Rensburg and Robertson (2003) who adopt the characteristic-based approach of Fama
and Macbeth (1973). Attributes are tested for the ability to explain the cross-sectional
variation in ASX share returns beyond that explained by the CAPM and a principal-
components-derived APT model. Similar significant characteristics are found when
unadjusted and both risk-adjusted returns sets are examined. The set of significant
characteristics derived from the unadjusted returns test is then simplified using correlation
analysis and an agglomerative hierarchical clustering algorithm, resulting in a list of 27
variables that are not highly correlated with each other. These characteristics are divided into
nine interpretation groups or combinations thereof, namely: (1) Liquidity; (2) Momentum; (3)
Performance; (4) Size; (5) Value; (6) Change in Liquidity; (7) Change in Performance; (8)
Change in Size; and (9) Change in Value. While the existence of the anomalies found in prior
Australian literature (size, price-per-share, M/B, cashflow-to-price, and short- to medium-
term momentum) is confirmed, the P/E effect is not found to be significant in this study. As
these previously documented anomalies only cover five of the final 27 characteristics, this
paper identifies 22 new Australian anomalies.

Six style-timing models are evaluated for the ability to forecast the monthly payoffs to the 27
characteristics. A twelve-lag autoregressive model convincingly displays the best
performance against moving average and historic mean models. Parametric and
nonparametric tests find inconclusive evidence of seasonality in the monthly payoffs to the
attributes.

The 27 significant style characteristics are then used to construct a multifactor style-
characteristics model which comprises a set of factors that are significant when
simultaneously cross-sectionally regressed on share returns. The employed construction
method yields a five-factor style model for the ASX and comprises: (1) prior twelve-month
momentum; (2) book-to-market value; (3) two-year percentage change in dividends paid; (4)
cashflow-to-price; and (5) two-year percentage change in market-to-book value.

Finally, a stepwise procedure is performed using six style-timing models. Five dynamic
multifactor expected return models are created and contrast with a static multifactor expected
return model similar to that used in van Rensburg and Robertson (2003). The derived
expected return models have between three and thirteen factors. While all six models display
good forecasting ability, the dynamic (trailing moving average) models all perform better than
the static (historic mean) model. This is convincing evidence that the asset pricing
relationship follows a dynamic model.
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Introduction 1: 2

however specify the number or nature of the systematic factors and has thus made

empirical testing a rather difficult task.

Attempts to empirically verify the CAPM have identified numerous inconsistencies
with the model’s predictions. While the risk factor beta has often been found to be
unrelated to return, other variables have displayed evidence of the ability to predict
security returns beyond that explained by beta. Tests of asset pricing models are,
however, inseparably linked to evaluations of market efficiency, thus it is not possible
to know for certain what the empirical tests imply about the validity of asset pricing
models. Further, evidence against one model does necessarily validate the alternative

models.

Nevertheless, investigations into the relationships between returns and other variables
such as firm-specific attributes continue to shed new light on how pricing occurs in
the financial markets. King (1966) finds that investment portfolios consisting of
securities with similar attributes show a clustering of performance. Haugen (1995)
suggests that the theories of Modern Finance may in fact be outdated and that a “New
Finance” in which firm-specific variables are used to explain asset returns is more
appropriate. These anomalous effects have become known as “style effects” or “style
characteristics”. Robertson (2002) describes the link between the CAPM anomalies
and style effects as “an individual security displays a particular attribute, while a

portfolio of such securities displays a particular style”.

This paper follows the Johannesburg Stock Exchange tests of van Rensburg and
Robertson (2003) who adopt the characteristic-based approach supported by Daniel
and Titman (1997) and first used by Fama and Macbeth (1973). The aim is to uncover
the identity of the firm-specific attributes that demonstrate the ability to explain the
cross-sectional variation in Australian Stock Exchange (ASX) share returns beyond
that explained by the CAPM and the APT. Share returns are cross-sectionally
regressed over a particular period on various firm-specific attributes as observed at the
beginning of the period. As put by van Rensburg and Robertson (2003), “The time-
series of the slope coefficients estimated in this manner represent the ‘rewards’

accruing to each characteristic concerned.” All data are sourced from DataStream
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Prior research has shown that the payoffs to the firm-specific attributes do not always
remain consistent in direction or magnitude. Thus the third objective is to assess the
behaviour of the payoffs to the significant characteristics and examine whether the

payoffs can be predicted.

There has been a lot of evidence of a “seasonal effect” in Australian share returns.
These seasonal effects have been found to be related to the firm-specific attributes’
payoffs in many US studies while the Australian evidence is fairly silent on these
relations. The fourth objective is to explore these relations and thus provide additional

insight into the behaviour of the style-based effects.

The fifth objective is the derivation of a multi-attribute cross-sectional model for the
ASX, and an examination of whether the controlled payoffs of the constituent
characteristics can be predicted. The final objective is the creation of a multifactor

style-characteristics expected return model that is able to forecast share return.

1.3. Contribution

Fama (1991) classifies the tests of market efficiency into three categories: (1) tests for
return predictability (which include forecasting returns with firm-specific variables,
tests of asset-pricing models and the anomalies, and seasonality in returns); (2) event
studies which test the adjustment of prices to public announcements; and (3) tests for
private information which investigate whether specific investors have relevant

information not yet reflected in market prices.

This thesis adds to the work relating to the first category of market efficiency tests as
firm-specific variables are tested both for forecasting ability as well as for explanatory
value after returns have been adjusted for risk by the CAPM and APT asset-pricing
models. If the variables demonstrate significant explanatory value, the evidence either

points towards misspecification of the asset-pricing model, or inefficient markets, or
both.
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The list of characteristics tested represents the most comprehensive set of attributes
yet assembled for an Australian asset-pricing study and enhances the literature by
documenting previously unexamined relationships. In order to conduct the APT risk
adjustment, an APT model is derived using the methodology employed by van
Rensburg and Slaney (1997) that gives rise to observable factor proxies. This
methodology has not yet been used on the Australian market, and the APT has hardly
been used to risk adjust returns in the Australian anomalies studies. This thesis also
provides evidence on the areas of style seasonality and style timing for which little

Australian evidence exists.

The testing of an extensive set of characteristics may be subject to criticism on the
basis of data-snooping bias as sample-specific significant characteristics are bound to
be found if enough variables are tested (Lo and MacKinlay, 1990). Kennedy (2003)
suggests that if economic theory cannot defend the use of a variable as an explanatory
variable, it should not be included in the set of potential independent variables: “Such
theorizing should take place before any empirical testing of the appropriateness of
potential independent variables”. Grinold and Kahn (1995) agree and state that factors
should be selected intuitively without reference to the data. While this may preferable,
it suggests that interpretation of the anomalous factors found in prior research is
known. This is however not the case, and there are a number of differing explanations
as to their meaning. On discussing the size anomaly, Banz (1981) concludes: “To
summarise, the size effect exists but it is not at all clear why it exists.” Sometimes the
underlying explanations contradict each other in terms of predicting the direction of
the payoff to the anomalous factor. Further, while there are theories explaining why
an anomalous factor should payoff in a particular direction, some of these anomalies

have in fact reversed in direction for extended periods of time.

Ou and Penman (1989) examine an exhaustive set of financial statement items to
predict the direction in one-year-ahead earnings changes and do not attempt to
identify a priori conceptual arguments for studying any of their explanatory variables.
Merely testing anomalous factors that have been found to be significant in prior
research only adds to evidence on those factors and thus does not consider the

possibility of other attributes also having explanatory value.
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It is for these reasons that an extensive set of firm-specific attributes is examined in
this thesis. A collection of technical, momentum, market related, and fundamental
attributes are assembled. While the list of explanatory variables can be endless, the
fundamental variables selected are limited to those thought of to possibly contain
financial information analysed by market participants. Some variables are similar to
others, but are included for completeness as they may display greater value than the
other variables. The remedy for data-snooping issues lies in the ongoing observation

of the characteristics’ relationships with share returns.

The finding of significant persistent style characteristics has value beyond the mere
disproval of the CAPM. Fama and French (1992; 1993; 1995; 1996a; 1996b) argue
that the anomalous effects of firm size and M/B ratio are in fact proxies for a form of
(as yet) unobservable risk that is not captured by the CAPM. If the characteristics are
viewed as proxies for these risk factors, then following Fama and French (1993),
Carhart (1997) and Grinblatt and Titman (1988; 1989; 1994), they are to be included
in asset-pricing models. Fama and French (1993) note that: “In principle, our results
can be used in any application that requires estimates of expected stock returns. The
list includes (a) selecting portfolios, (b) evaluating portfolio performance, (c)
measuring abnormal returns in event studies, and (d) estimating the cost of

capital....The applications...do not require that we have identified the true factors.”
Finally, if a suitable multifactor style-characteristics expected return model is derived,

the model can be used to forecast share return and thus be a useful tool for active

portfolio management.

14. Thesis organisation

Chapter Two provides an overview of the investment theory that is relevant to the
research conducted in this thesis. The concepts of informational efficiency and the
Efficient Market Hypothesis are introduced, and then the theories of mean-variance

efficiency, the CAPM and the APT are discussed. The chapter also briefly presents
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some theoretical explanations for evidence inconsistent with the asset-pricing models

and clarifies the meaning of “style” in an asset-pricing context.

Chapter Three opens with a brief review of prior anomaly focussed research
performed on the US market and also presents evidence of the relation between the
January seasonal effect with the anomalous predictor variables. The chapter then
reviews the literature that has attempted to explain the documented anomalies and
seasonality effects. The review of Australian literature begins with the past
performance of the CAPM model and looks at whether the market displays evidence
of a multifactorial structure. Finally, the chapter turns its attention to Australian
anomalies studies, seasonality, and the relationship between the anomalies and the

seasonal effect in Australia.

Chapter Four introduces the stock returns and attribute data sets that are analysed in
Chapters Five, Six, and Nine, and from which the data sets used in Chapters Seven
and Eight are derived. The procedures used for sorting and manipulating the data are

discussed, and some descriptive statistics are presented.

Chapter Five conducts cluster and principal components analyses as part of an
exploratory analysis of the structure of the Australian market. The methodology of
van Rensburg and Slaney (1997) is applied to construct an APT model with
observable factor proxies. The chapter then compares the ability of the Single-index
model to explain the time-series variation in share returns to that of a Multi-index

model which uses the derived APT factor proxies as explanatory variables.

Chapter Six employs the cross-sectional technique of Fama and Macbeth (1973) to
identify which firm-specific attributes are significantly able to predict monthly stock
returns on the ASX. The attributes are tested for significance both before and after
adjustments are made to the share returns for CAPM- and APT-based risk. A
correlation matrix of the monthly payoffs is assessed to reduce the list of significant
factors by excluding the less significant characteristic in every highly correlated pair.
An examination on the consistency of the direction of the monthly payoffs of the

significant characteristics is also conducted.



Introduction 1: 9

Chapter Seven investigates whether the monthly payoffs to the simplified list of
significant characteristics can be predicted using autoregression and trailing mean
style-timing models. The models are tested and compared for forecasting ability using

three measures that include Theil’s (1958) Inequality Coefficient.

Chapter Eight uses a methodology based on that of Michaud (1999) to examine
whether the simplified list of significant attributes maintain their significance when
the seasonal effect is considered. The Kruskal-Wallis (1952) and Analysis of Variance
(ANOVA) methodologies are then employed to assess the monthly payoffs to the
characteristics for seasonality, and the Scheffé (1953) test is used to identify the

months responsible for the seasonality in payoffs.

Chapter Nine undertakes to construct a multifactor style-characteristics model in
which all the factors remain significant in the multivariate framework. The chapter
also examines the ability of an autoregressive model to predict the controlled monthly
payoffs to the multifactor model’s explanatory variables. The Haugen and Baker
(1996) methodology is then applied to the multifactor model to test its ability to
forecast share returns. Finally, the Haugen and Baker (1996) methodology is applied
in a stepwise framework with the aim of creating an expected return model that has

the ability to forecast share returns.

Chapter Ten provides a summary of the results from Chapters Five to Nine. The final
section concludes the thesis and suggests several areas for further research on the
ASX.
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Theoretical Overview

“...market efficiency per se is not testable. It must be tested jointly with some model of
equilibrium, an asset-pricing model”.

- Fama (1991)

2.1. Introduction

The valuation of securities and the predictability of returns on those securities have
been the main areas of focus for both practitioners and academics in the field of
investment finance. A great deal of research has been aimed at developing and testing
models that attempt to value securities as well as assess the performance of these
shares. Related to this is the idea of market efficiency — whether asset prices fully
reflect all available and relevant information and are thus correctly valued (Fama,
1970).

As the Fama (1991) quotation above indicates, examinations of market efficiency
cannot in fact be separated from the tests of asset-pricing models - if there is evidence
of incorrect valuation, the conclusion is merely a joint one: either the market is

inefficient or the asset-pricing model is misspecified.

This chapter provides an overview of informational efficiency and asset pricing
theory to contextualise the empirical investigations of later chapters. The remainder of
the chapter is set out as follows: Section 2.2 discusses informational efficiency and
the Efficient Market Hypothesis, Section 2.3 introduces the theory of asset pricing and
the CAPM, and Section 2.4 presents some theoretical explanations for evidence
inconsistent with the asset-pricing models. Section 2.5 examines the APT, Section 2.6
clarifies the meaning of “style” in an asset-pricing context, and finally Section 2.7

summarises and concludes.
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2.2, Informational efficiency and the EMH

An efficient capital market is one in which security prices adjust rapidly to the arrival
of new information and as such reflect all information relating to the security (Reilly
and Brown, 2000). While Bachelier (1900) proposed that “past, present and even
discounted future events are reflected in market prices”, the concept of the market
being “informationally efficient” was largely formalised by Fama (1970)'. An
important underlying assumption is that new information regarding securities comes
to the market in a random fashion. This assumption along with the theory of
informationally efficient markets implies that asset returns are serially independent.
Samuelson (1965) states that asset prices in an efficient market should fluctuate

randomly through time in response to the unanticipated component of news.

Fama (1970) presents the efficient market theory in terms of a “fair game” model.
First it should be noted that equilibrium models formulate prices in terms of rates of

return that are dependent on some definition of risk, and can be described as:

E(B,.1Q)=[1+EF,.,1Q)]P, @.1)
where:

E = expected value operator

P, =price of security j at time ¢

P, =price of security j attime f+1

1,1 = the one period percentage rate of return for security j during period r+1

Q, = the set of information that is assumed to be “fully reflected” in the security

price at time ¢

! English translation of Bachelier’s (1900) work can be found in Cootner (1964).
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The equation indicates that the expected price of security j (given the full set of

information available at time ) is determined from the current price and the expected

return (given the set of available information at time /) on that security.

Now let x, ,, equal the difference between the actual and expected price at time / +1

such that:
x_/’.l+l = P_/,l+] - E(P_/,r—l | QI) (22)

This represents the excess market value for security j. Fama’s (1970) fair game
model then postulates that markets reflect a “fair game” with respect to the

information set €, so that in an efficient market, the expected excess market value

for security j (given the information set at time ¢) is zero:

E(,,.,19,)=0 (2.3)

This implies that current prices fully reflect all available information and are
consistent with the risk involved. The economic rationale is based on the assumptions
that there are a large number of competing profit-maximising investors that
independently analyse and value securities, and these investors attempt to adjust
security prices rapidly to reflect the effect of new information belonging to the shared

information set Q, .

Fama (1970) divides his fair game model, also known as the Efficient Market
Hypothesis (EMH), into three forms: (1) weak-form; (2) semi-strong-form; and (3)
strong-form. The weak-form EMH assumes that current stock prices fully reflect all
security-market information such as historical sequences of price, rates of return,
trading volume data, and other market-generated information. This implies that past
rates of return and other market data should have no relationship with future rates of
return. The semi-strong-form EMH states that security prices adjust rapidly to the
release of all public information, which includes non-market information such as

price-to-earnings ratios, earnings and dividend announcements, and other accounting-
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based information and ratios. The strong-form EMH argues that stock prices fully
reflect all information from public and private sources, thus no group of investors
should be able to consistently derive above-average profits. Fama (1991) revises the
names of tests for these three forms of efficiency and calls them “tests for return
predictability”, “event studies”, and “tests for private information” respectively. In
generalising the weak-form category by referring to it as “return predictability”, his
revision implies that future rates of return should also not be predictable from firm-

specific variables and historical seasonal fluctuations in return.

Grossman and Stiglitz (1980) note that as information is not costless, investors are
only prepared to collect information until the marginal cost of acquiring it equals the
marginal benefit. This means that asset prices would not reflect all available
information, but instead reflect all information up to the point where no gains can be

made from the acquisition of additional information.

2.3. Asset pricing and the CAPM

The positive relationship between risk and return forms the basis of asset pricing.
While returns are observable and taken as the sum of capital appreciation and
dividend yield, risk has been difficult to quantify as well as define. There was no real
specific measure for risk until the introduction of the basic portfolio model, developed
by Markowitz (1952; 1959). The model assumes that investors (1) consider each
investment alternative as being represented by a probability distribution of expected
returns over some holding period; (2) maximise one-period expected utility and
experience diminishing marginal utility of wealth; (3) estimate the risk of the portfolio
on the basis of the variability of expected returns; (4) base decisions solely on
expected return and risk; and (5) prefer higher returns to lower returns for a given
level of risk (and prefer less risk to more risk for a given level of expected return).
Risk, as measured by the variance of expected returns, represents the dispersion of
returns around the expected mean — thus the greater the variance, the greater the risk
of not earning the expected return. The standard deviation of the expected return is the

square root of this variance and is as such also a measure of this risk. Under these
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assumptions, the Markowitz (1952; 1959) basic portfolio model states that a single
asset or portfolio of assets is mean-variance efficient if it offers the highest expected

return given its level of risk.

Markowitz (1959) shows that it is possible to earn higher return for the same level of
risk by creating portfolios of non-perfectly correlated assets. This diversification leads

EEN 13

to the creation of Markowitz’ “efficient frontier”, which represents that set of
portfolios that has the maximum rate of return for every given level of risk. Any
rational investor would thus choose to invest in one of the portfolios on the efficient

frontier — exactly where on the frontier depends on the investor’s appetite for risk.

The introduction of a risk-free asset into the theory lead to the development of the
CAPM which is generally attributed to Sharpe (1964) although similar theories were
developed independently around the same time by Lintner (1965) and Mossin (1966).
The model is thus often referred to as the Sharpe-Lintner-Mossin (SLM) CAPM.
Black’s (1972) model was similar to the SLM CAPM, but does not make use of a

risk-free rate.

As the CAPM stems from the work of Markowitz (1952), it requires the same
assumptions and further assumes that investors (1) are “Markowitz” efficient
investors who want to target points on the efficient frontier; (2) can borrow and lend
any amount of money at the nominal risk-free rate of return; (3) have homogenous
expectations; (4) have the same one-period time horizon; and (5) are not subject to
taxes or transaction costs relating to buying or selling assets. Also, it is assumed that
all investments are infinitely divisible, there is no inflation or change in interest rates

(or inflation is fully anticipated), and that capital markets are in equilibrium.

On a graph with expected return on the y -axis and expected standard deviation in

returns on the x -axis, a straight line drawn from the risk-free intercept to a point “P”
on Markowitz’s frontier of efficient portfolios represents the combination of portfolio
P and the risk-free asset in various ratios. Given this line, known as the Capital
Market Line (CML), all rational investors would maximise utility by combining the

risk-free asset with that portfolio “M” that lies on the efficient frontier at the point of
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tangency with the CML. Therefore, as everyone will want to invest part of their
money in portfolio in M (the rest being in the risk-free asset), this portfolio must
include all risky assets - exclusion of a risky asset would imply that it is not desired
and thus has no value. Further, all assets are included in this portfolio in proportion to

their market value.

As this portfolio contains all risky assets, it is also known as a completely diversified
portfolio where all firm-specific (“unsystematic”) risk has been eliminated. The
relevant risk measure of an asset is no longer its standard deviation, which still
contains the asset’s unsystematic risk, but rather that asset’s covariance with the

market portfolio ~ a measure of its systematic risk.

As all rational investors are expected to diversify, they are only “rewarded” for baring
systematic risk. The CAPM calculates what the expected return on a portfolio should
be for a certain level of systematic risk given the expected return and variation of
return on the market portfolio and the expected risk-free rate. This linear relationship

is represented by the Security Market Line (SML):

E(ri)=rf,r+ﬁi(rm,1—rf,1) (24)

Here E(r,) is the asset’s expected return, r,, is the risk-free rate, 7, , is the market

!
return, and S, represents the asset’s covariance with the market standardised by the

expected variance of the market portfolio’s returns:

p =" @3)

The covariance between the asset and the market is the product of the correlation
between the returns on the asset and the returns on the market, and the standard

deviations of the asset and market’s returns;

Covi,m = pi,mo-lo-m (2'6)
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In equilibrium, all assets and all portfolios should fall on the SML. Fama and French
(1996b) state, “...the main implication of the CAPM is that in a market equilibrium,
the value weighted market portfolio, M, is mean-variance efficient. The mean
variance efficiency of M, in turn, says that:

(1) [, the slope in the regression of security’s return on the market return, is

the only risk needed to explain return;

(i)  There is a positive expected premium for 4 risk.
Our main point is that evidence of (ii)...is only support for the CAPM if (i) also
holds.”

This states a most important implication of the CAPM: the only relevant thing that
should be taken into account when pricing an asset (given the expected market return,

return variance, and risk-free rate) is that asset’s covariance with the market.

The CAPM model is ultimately a statement about ex ante (expected) returns. In
practice, however, only ex post (realised) returns are directly observable. When
moving from expected to realised returns, the Single-index model is therefore

employed:

(r —(,',) =q, + ,B,(rw —rf,,)+s,. 2.7

The &, term represents the standard error of the equation. The CAPM states that the
expected value of ¢, is zero for all securities, while the Single-index model holds that
the realised value of «, should average out to zero for a sample of historical observed
returns. Further, the sample «, values should be independent from one sample period

to the next.

While some of the assumptions of the CAPM have been challenged, relaxation of the
assumptions has lead to minor adaptations of the model.? Further, Friedman (1953)

argues that theories should be judged on the validity of their predictions and not on

2See Reilly and Brown (2000).
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the basis of their assumptions. Of course, if a model fails to produce satisfactory

results, a re-examination of the assumptions may well be in order.

2.4. Efficient markets, the joint-hypothesis problem, and rationality

As noted earlier, an efficient market is defined as a market in which the expected
returns implicit in the current price of the security should reflect its risk (Reilly and
Brown, 2000). In order to examine efficiency, an asset-pricing model is needed to
specify the return-generating process. The CAPM is one such model and uses the
asset’s covariance with the market as a risk measure from which the expected return is

calculated.

This situation results in what is termed the “joint-hypothesis” problem - if there is
evidence of securities being incorrectly priced given their risk, the evidence either
indicates the market is inefficient or the asset-pricing model is misspecified (or both).
Explanations of finding significant explanatory variables other than those specified by
the pricing model are also subject to the joint-hypothesis problem. Reinganum
(1981b) however suggests that if abnormal returns are persistent, it is the model that is
misspecified, and these explanatory variables are at least proxies for risk factors

omitted from the model.

The existence of monthly seasonal effects is also inconsistent with the predictions of
both efficient markets and the conventional asset-pricing models as it provides
investors with the ability to predict the movement of share prices to some extent. Its
relationship with the anomalous explanatory variables, however, is an interesting
situation as neither are supposed to exist in efficient markets using the CAPM as the

risk-return model.

Another problem with results interpretation arises at the stage of empirical testing of
asset-pricing models: the models such as the CAPM require the use of proxies for the
independent variables. Evidence against efficiency and the CAPM may merely be

caused by the use of a poor and unrepresentative proxy, as noted by Basu (1983) and
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Roll (1977).2 Lastly, it may well be that the assumption of rationality (that underpins
much of economics and modern finance) may not be as steadfast as initially believed,

highlighted by the growing field of behavioural finance.

2.5. The APT

The APT, developed by Ross in the early 1970s and initially published in 1976, is a
less restrictive asset-pricing model as it requires fewer assumptions, namely: (1)
capital markets are perfectly competitive; (2) investors always prefer more wealth to
less wealth with certainty; and (3) the stochastic process generating asset returns can

be represented as a linear K -factor model of the form:

r,=E(r)+b,,0,+b,,6,+..+b, 0, +¢, (2.8)
where:
r, = realised return on asset i during a specified time period

E(r,) =expected return on asset i
b,, = a coefficient that measures the sensitivity of asset i’s returns to movements

in a common factor

5,  =the k™ common risk factor that influences the returns on all assets. All such
factors have an expected value of zero

g, = the normally distributed unexplained residual error unique to asset i’s

return. This has an expected value of zero, and is completely diversifiable in

large portfolios.

With this model, all securities are affected by the set of common factors, and the b,

terms indicate the direction and magnitude of this reaction.

3 In fact, Roll (1977) states that the CAPM is not testable unless the exact composition of the true
market portfolio is known and used in the tests, which by definition requires the inclusion of a//
individual assets in the sample.
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Here systematic risk is represented by the assets’ sensitivity to and the variation of the
common factors. Similar to the CAPM, the APT assumes the return on a zero-
investment portfolio with zero systematic risk is zero in equilibrium, as the firm-

specific effects are diversified away. This assumption allows the model to be restated

as:

E(r)=A,+A4b, +A4b,, +..+4 b, 2.9)
where:

Ay = the expected return on an asset with zero systematic risk

A, = the risk premium related to each of the common factors

b, = acoefficient that measures the sensitivity of asset i’s returns to movements

in a common factor

It is of course possible for some assets to be completely unaffected by some common
factors in which case the sensitivity coefficients of the asset would be zero for that

factor.

The APT itself does not however give any indication as to the number or identity of
the common factors. Further, it does not require the number and nature of the set of

factors to remain the same over time and across markets.

Faff (1988) breaks the areas of APT empirical investigation into three major sections.
The first deals with finding evidence of the existence and dimension of an underlying
factor structure in security return data. The second involves an examination of how
well the basic APT model deals with asset pricing compared to alternative models as
well as the determination of the number of priced factors. The final section attempts

to find the identity of the priced factors.

The factors are often determined through methods such as factor analysis and

principal components analysis that derive factors that are statistical constructs
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extracted from the covariance or correlation matrix of asset returns. McElroy and
Burmeister (1988) argue that the major weakness of factor analysis is that it gives rise
to unknown random factors that have no straightforward economic interpretations.
However, van Rensburg and Slaney (1997) use a factor analytic procedure on a
sample of South African shares and subindexes to give rise to an APT model with
economically interpretable and observable factors. They include subindexes in the
varimax rotation and then use subindexes with high loadings on the factors as proxies

for those factors.

The other method used to determine the factors is the pre-specified variable approach
where factors are pre-specified on the basis of underlying economic theory. Empirical
work thus usually makes use of macroeconomic variables as factors or at least as
proxies for the factors®. Robertson (2002) notes that as the theory does not specify the
relevant factor structure of the APT there will always be uncertainty over the general
empirical validity of the model. Fama (1991) states that “since multifactor models
offer at best vague predictions about the variables that are important in returns and
expected returns, there is the danger that measured relations between returns and
economic factors are spurious, the result of special features of a particular sample

(factor dredging).”

Similar to the CAPM, the APT model is a statement about ex ante (expected) returns.
When moving from expected to realised returns, the Multi-index model is therefore

employed:

(ri.l - r_/‘,l) = ar + ﬂ./'aclorl,i (rﬁzcmrl,l - rf,l) + lBﬁzcer,i (rfaclorZ,l - rf,l ) +..

+leacmrK J (rfaclorK e ’j/' J ) + 8i,l (2 10)

While the APT states that the expected value of «, is zero for all securities, the Multi-

index model holds that the realised value of «, should average out to zero for a

* The first such test was conducted by Chen, Roll, and Ross (1986) who propose a five-factor model
with maturity premium, expected inflation, unexpected inflation, industrial production growth and
default premium as the factors.
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sample of historical observed returns. Again, the sample «, values should be

independent from one sample period to the next.

Robertson (2002), on discussing the anomalous explanatory variables found in tests of
the CAPM, notes that “[for the APT], anomalies do not generally exist in the CAPM
sense. If an anomaly is detectable under the APT, an additional factor could simply be
added, or any unexplained variation can be rolled up in the residual of the model.
Consequently, the majority of empirical studies of the APT have been directed
towards the search for factors and the evaluation of the pricing accuracy of the

resulting model.”

2.6.  Style

As discussed in Chapter Three, numerous variables have been found to be related to
returns after adjusting for CAPM risk. These empirical contradictions of the CAPM
are termed “anomalies” or “anomalous variables”. Robertson (2002) notes that the
CAPM anomalies represent the first empirical evidence that securities with certain
attributes move together in a way that suggests the attribute has predictive power.
King (1966) finds that investment portfolios consisting of securities with similar
attributes show a clustering of performance. The attributes have become known as
“style effects” and the term “style” has subsequently been used to describe the

positioning of an equity portfolio towards stocks with similar attributes.

Robertson (2002) describes the link between the CAPM anomalies and style effects as
“an individual security displays a particular attribute, while a portfolio of such

securities displays a particular style”.

Using the framework of style, portfolios can be classified as large or small (based on
market capitalisation of the constituent stocks), or can be classified as value or growth
(based on a proportional measure of market valuation relative to some accounting

value). Growth stocks are also termed “glamour” stocks while value stocks don the
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title “out-of-favour” stocks, although these terms more specifically describe the past
performance of stocks where glamour indicates stocks that have performed well and
out-of-favour represents stocks that have not.

For the remainder of the thesis, the terms “anomalies”, “style characteristics” and
“firm-specific attributes™ are used interchangeably to describe these firm-specific

variables that may explain variation in stock returns.

2.7. Summary and conclusion

This chapter lays down the theoretical framework within which the empirical tests of
this thesis fall. An efficient capital market is defined as one in which security prices
adjust rapidly to the arrival of new information and as such reflect all information
relating to the security (Reilly and Brown, 2000). However, as capital market
efficiency can only be assessed with the use of an asset-pricing model which links the
information set with predictions of asset prices, evidence in contrast to efficiency may
merely be an indication that there are problems with the underlying asset-pricing
model. This lack of interpretability is known as the “joint-hypothesis” problem
because any test of efficiency is in fact a joint test of efficiency and the explanatory
ability of the underlying asset-pricing model. The underlying asset-pricing model may
be misspecified, or the assumptions may be invalid thus resulting in model

inadequacy.

Two asset-pricing models are discussed — the CAPM, and the more recent APT
model. It is noted that the problem with the APT is the fact that the theory does not
specify the number or nature of the explanatory factors. This means that empirical
statistical techniques have to be used to supplement the lack of theoretical

specification.

Some firm-specific attributes have been found to be able to explain the variation of
share returns over and above that explained by the CAPM, which is in direct

contradiction with either the CAPM or market efficiency. The predictive ability of
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these anomalous characteristics has earned them the title “style effects” when applied
to portfolio selection. This thesis aims to identify the anomalous style effects on the
Australian market as well as attempt to provide insight as to their behaviour over time
and assess whether they can be used in a multifactor framework to forecast share

returns. These tests are conducted in the empirical Chapters Six to Nine.
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Literature Review

3.1. Introduction and a brief review of US findings

The theoretical asset-pricing model CAPM discussed in the previous section has been
used to test market efficiency in various studies, and a number of early US studies
document anomalous effects in the context of the CAPM and efficient markets. Banz
(1981) and Reinganum (1981a; 1981b) find a small size effect; Basu (1977) finds an
earnings-to-price (P/E) effect and he later (Basu, 1983) also finds a size effect; and
Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) document a market-to-
book (M/B) effect. Litzenberger and Ramaswamy (1979), Blume (1980), and Keim
(1985) find a dividend yield effect, and Bhandari (1988) finds a debt-to-equity effect.

The renowned Fama and French (1992) study confirms the existence of size, P/E,
leverage, and M/B effects, and infamously finds market betas unable to explain the
cross-sectional variation in equity returns. Subsequent studies have revealed other
anomalies such as a one-year momentum effect (Jegadeesh and Titman, 1993) and a
trading volume effect (Campbell, Grossman, and Wang, 1993). As noted earlier, these

anomalies are also known as “style characteristics”.

An area of application of the style characteristics is that of mutual fund asset
allocation. Managers choose which shares to invest in based on the “style” of their
portfolio — “value” shares typically have relatively low M/B ratios, low P/E ratios and
high dividend yields when compared to “growth” shares (Reilly and Brown, 2000).
The behaviours of the style factors have not however been consistent. Brown,
Kleidon, and Marsh (1983) find the small firm effect to be unstable over time, while
Gompers and Metrick (1998), Dimson and Marsh (1999), and Gustafson and Miller
(1999) find a reversal in the direction of the size effect in recent years. Chan,

Karceski, and Lakonishok (2000) also find a reversal in the value effect’s direction
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over the period 1990 to 1998. Lucas, van Dijk, and Kloek (2001) find that the
relationships between future returns and firm-specific attributes can depart from the
documented patterns for extended periods. Thus the question of whether to “rotate”

the style strategy or follow a consistent strategy is raised.

Hall (2000) notes that there are two “deadly sins of style risk” that somewhat oppose
each other. The first deadly sin of style risk is that due to a changed market
environment not suitable to an investor’s investment process, the investor changes his
style and embarks on a new investment process in which he has little expertise or
experience. The new style may involve a valuation process with which the investor
has less experience, or may require the use of investment instruments of which the
investor has little knowledge. Hall (2000) notes that the investor is usually “very late
to the party” thus gets to the arena of the new style when the market environment
changes again. Or, the investor is not very good or experienced with the new
investment process. The second deadly sin is if the investor fails to adapt his
investment process in the midst of a changing market environment. While the market
environment may return to a state in line with the investor’s investment process, this

may take years to occur.

Kahn (1996) reports that most funds do not systematically follow a value or growth
style, but rather tend to shift between one and the other (or adopt a combination).
Levis and Liodakis (1999) note that style consistency is not necessarily an optimal
strategy, and there may be a need for style-rotation strategies. Kahn (1996) also finds
some funds move across portfolios of small and large stocks. Surprisingly Indro,
Jiang, Hu, and Lee (1998) observe that funds that change both their value/growth and
small/large capitalisation allocation strategies are the worst performing group of

actively managed funds.

In making the rotation decision, the real question is whether or not the style can be
“timed” such that additional profits can be made. Indeed the idea of market timing has

been around for a while, but has mainly focused on the asset allocation decision.’

3 Sharpe (1975) was the first to examine asset-allocation timing.
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While Macedo (1995) reports that recent style performance is a poor predictor of
future style performance, Wang (2003) finds that style-momentum and style-rotation
strategies generate abnormally high returns. His style momentum strategy ranks the
style portfolios in each month according to their returns over the previous month and
then buys the winner style and short-sells the loser style. Barberis and Shleifer (2003)
predict that style returns exhibit a rich pattern of own- and cross-autocorrelations.
Lucas, van Dijk, and Kloek (2001) find the forecasting power of firm’s attributes to
be partially predictable even after risk adjustment. They compare the forecasting
ability of purely statistical time-series models (such as pooling, averaging, and
autoregression) to models that use macroeconomic factors, and report that the
statistical models are less robust. In fact, the statistical techniques are not found to be

useful in predicting the future sign and magnitude of style payoffs.

Coggin (1998) concludes that style indexes cannot be predicted using only the time
series of returns as information variables but rather requires outside information such
as business cycles and interest rates. The forecasting ability of these macroeconomic

variables has been investigated in numerous papers.®

Some authors such as Haugen and Baker (1996) take the anomalies research a step
further by using firm-specific attributes to create expected return models which
forecast share return. The payoffs to the style characteristics are predicted using a
timing model, and the predicted payoffs are then combined with the attribute values to
produce a share return forecast. This area of research falls under active portfolio
management, and Haugen and Baker (1996) find that such strategies are indeed

beneficial.

The concept of style timing is relatively new and as such there appears to be no

published articles on this topic for the Australian market.

Another US anomaly associated with the CAPM is known as the “January effect,” and
is reported by both Rozeff and Kinney (1976) and Keim (1983). What is of particular

¢ See Bauman and Miller (1995); Jensen, Johnson, and Mercer (1998); Kao and Shumaker (1999); and
Chordia and Shivakumar (2002).
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interest is that this anomaly has been strongly associated with the style-based effects.’
The relationship between the size anomaly and the January effect was highlighted by
Keim (1983), who reports that “the relation between abnormal returns and [firm] size
is always negative and more pronounced in January than in any other months - even
in years when, on average, large firms earn larger risk-adjusted returns than small
firms.” He finds that on average, 50% of the size effect is attributable to the abnormal
January returns, and more than 26% of this “January premium” is due large abnormal
returns during the first week of January thus leading Keim (1983) to suspect the size
effect may be unstable between months. He finds that while the relation between size
and abnormal returns is steep and negative in January, all the other months display
only a slight negative slope, with percentage abnormal return clustered around zero

across the market-value-sorted deciles.

Keim (1985) examines the empirical relation between stock returns and long-run
dividend yields. While he finds a nonlinear relation, Keim (1985) notes that the effect
occurs predominantly in January, and the yield-return relation ceases to be significant
when January observations are excluded. He further finds the January-dividend-yield

relation still persists after controlling for firm size.

In the Rosenberg, Reid, and Lanstein (1985) study of the M/B effect, they find that
both the mean and the standard deviation of the book/price return are much higher in
January than in any other month over the period 1973 to 1984, with a downward trend

in the monthly mean over the course of the year.

These relations bring a new dimension to the assessment and interpretation of the
style-based effects. Some of the earliest influential studies reporting monthly seasonal
anomalies were in fact focused on the Australian market (Officer, 1975; Brown,
Keim, Kleidon, and Marsh, 1983). However, little evidence has been found linking

the style-based effects with the monthly seasonal effects in that market.

The remainder of this chapter is organised as follows: Section 3.2 outlines the various

explanations that have developed to explain the anomalous style effects, and Section

7 See Hawawini and Keim (2000) for a full discussion and review of recent evidence.
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3.3 provides explanations for the January-seasonal effect. Section 3.4 examines the
performance of the CAPM in past studies, and also looks at whether evidence has
been found to suggest that the variation of share returns on the Australian market
should in fact be explained by a multifactor model. Section 3.5 documents the prior
research on style anomalies in Australia, Section 3.6 reviews literature on seasonality
of Australian returns and its relationship with the style anomalies, and Section 3.7
summarises and concludes. The chapter does not contain Australian literature on style

timing as no prior research could be found.

3.2 Explanations for the CAPM style-based anomalies

Van Rensburg (2001) classifies the arguments that have developed in attempting to
explain the anomalies into three groups, namely: (1) investor irrationality; (2) investor

rationality; and (3) methodological bias.

3.2.1. Arguments for investor irrationality

Michaud (1999) separates the investor irrationality arguments into two sub-groups:
(1) ephemeral inefficiencies; and (2) irrational behavioural hypothesis. In discussing
ephemeral inefficiencies, he states that anomalous factors in a market may simply
indicate capital markets are episodically informationally inefficient, an interpretation
favoured by some early researchers. While this theory suggests that once such a factor
is identified its related payoff should be eroded away during the return to efficiency,
there is evidence of anomalous factor persistence over relatively long periods

(Reinganum, 1981b).

Studies in the relatively new area of behavioural finance discuss and examine investor
psychology and find evidence of irrational behaviour. This is of course in direct

conflict with the rationality assumption made by modern finance and the CAPM.

Basu (1977) discusses the “price-ratio” hypothesis to explain the P/E effect. Basically,

investors become excessively pessimistic after a series of bad earnings
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announcements and other bad news resulting in the under-valuation of these
companies (and hence low P/E ratios). But once future earnings turn out to be better
than the overly gloomy forecasts, the price adjusts. Similarly, companies experiencing
a string of good news and thus having high P/E ratios are considered overvalued until
the price predictably falls to correct the mispricing. De Bondt and Thaler (1985) take
this argument in a slightly different direction and state that if stock prices
systematically overshoot, their reversal should be predictable from past return data
alone (with no use of any accounting data such as earnings). They find portfolios of
companies that performed poorly over the previous three-to-five-year period
(“losers”) significantly outperform the prior “winners” in the next three to five years,
evidence consistent with their overreaction hypothesis. De Bondt and Thaler (1987)

further find that this overreaction effect is not due to firm size.

Lakonishock, Schleifer, and Vishny (1994) examine a contrarian model in which
overpriced “glamour” stocks are those that have performed well in the past and are
expected to perform well in the future. Similarly, the underpriced “out-of-favour” or
“value” stocks are those that have performed poorly in the past and are expected to
continue to perform poorly. The model asserts that value strategies that bet against
investors who extrapolate past performance too far into the future produce superior
returns. Lakonishock, Schleifer, and Vishny (1994) use information on past growth in
sales, earnings, and cash flow to measure past performance and find that investors
buying out-of-favour value stocks have outperformed glamour strategies. They
conclude, “Market participants appear to have consistently overestimated future
growth rates of glamour stocks relative to value stocks”. Haugen (1995) contends that
investors’ projections of future earnings growth underestimates the influence of future

competition in the underlying goods and services markets.

Lakonishock, Schleifer, and Vishny (1994) argue that their results stem from the
preference of both individual and institutional investors for glamour stocks over value
stocks and offer several reasons for this preference. First, individuals tend to place
excessive weight on recent past history and may as such extrapolate past growth rates
of glamour stocks when such growth rates -are unlikely to persist in the future. Or,

individuals might confuse a “good firm” with a “good investment”, and may as a
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result end up buying overpriced shares of “good firms”. Shefrin and Statman (1995)
in fact find that Fortune magazine survey respondents rank stocks as if they believe
good stocks are stocks of good companies. Further, they find respondents tend to rank
large companies with low book-to-market ratios (the inverse of the M/B ratio, and
thus labelled B/M for the remainder of the thesis) as good companies. The two sets of
evidence show that the respondents favour stocks of large companies with low B/M
ratios while the anomalies studies in fact show that the stocks that tend to outperform

are those of small companies with high B/M ratios.

Shefrin and Statman (1995) divide the investor base into two groups: (1) “information
traders” who know the relationship between characteristics of companies and the
return distributions of the stocks of these companies and thus do not suffer from the
cognitive error; and (2) “noise traders” who make the mistake of believing that good
companies are good stocks. The noise traders are the ones who make systematic errors
in assessing the relationship between characteristics of companies and the return
distributions of their stocks and are as a result not mean-variance efficient. Shefrin
and Statman (1995) note that while no risk-free arbitrage is possible to take advantage
of this situation, information traders appear to be in the minority thus preventing
sufficient arbitrage eliminating the pervasive abnormal returns. And if the information
traders act as brokers to the noise traders hence increasing the size of the investments
made under their direction, they would in fact choose to invest in the stocks that
appear to be “safe” in the eyes of their clients (noise traders). They do this to protect
themselves against the situation that arises if the stock does badly — if the clients
believed the stock to be risky, they would blame the broker — but if they believed it to
be “safe”, they would simply write the loss off as an “Act of God”. Thus the
irrationality of the noise traders allows the abnormal returns of small firms and firms

with high B/M ratios to persist.

Lakonishock, Schleifer, and Vishny (1994) echo this and state that institutional
investors might prefer glamour stocks because they are easier to justify to sponsors.
They also note that most investors have shorter time horizons than are required for
value strategies to consistently pay off. Further, as institutional investors cannot

afford to underperform the index or their peers for even short periods of time (as
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sponsors will then withdraw their investments), they often have even shorter time

horizons than individuals.

3.2.2. Arguments for investor rationality

Two sets of rationality arguments offer explanations of the anomalies. Fama and
French (1992; 1993; 1995; 1996a; 1996b) claim their findings are consistent with
efficient markets and rational investors. They argue that the return-generating model
is merely misspecified and that the size and M/B effects are just proxies for
unobserved risk factors. This implies the anomalies reflect systematic risks not
captured by the CAPM. Their argument echoes that of Ball (1978) who observes that
empirical contradictions of the CAPM such as the existence of the style anomalies are
more likely to be caused by inadequately specified asset-pricing models than by
market inefficiency. The persistence of the higher returns associated with these
anomalies further supports the rationality assertion by discounting arguments of

temporary inefficiencies.

The Fama and French (1992; 1993; 1995; 1996a; 1996b) argument implies that using
the CAPM as a benchmark model will lead to bias in favour of small firms and firms
with low M/B ratios. Fama and French (1993) thus construct a three-factor mode] that
uses market return, size, and the M/B ratio as factors. Carhart (1997) expands this
model to include a one-year momentum factor. Grinblatt and Titman (1988) develop
and use (Grinblatt and Titman, 1989; 1994) an eight-portfolio benchmark arguing that
the firm characteristics are factor proxies. The benchmark comprises four size-based

portfolios, three dividend-yield based portfolios, and one past-returns-based portfolio.

Daniel and Titman (1997) attempt to test whether the effects can be explained as risk
premia. After first classifying firms according to size and M/B ratio, they further
subdivide portfolios based on the sensitivity (represented by betas) of each stock to
size and M/B factors. They find that the betas on these factors do not explain
additional variation in share returns once size and M/B ratio are held constant and
thus conclude that the characteristics themselves influence returns and not the betas

on those characteristics. This evidence, while being inconsistent with the Fama and
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French (1992; 1993; 1995; 1996a; 1996b) argument, does not necessarily imply
irrational markets. These characteristics may themselves measure a form of

systematic risk.

A problem with the Fama and French (1992; 1993; 1995; 1996a; 1996b) line of
argument is pointed out by Lakonishock, Schleifer, and Vishny (1994), who state,
“one can never reject the ‘metaphysical’ version of the story, in which securities that

earn higher returns must by definition be fundamentally riskier”.

The second rationality argument was developed in an attempt to explain the size
effect and consists of the liquidity and neglected-firm effects. Amihud and Mendelson
(1986; 1991) argue that investors will demand a return premium to invest in less
liquid shares that entail higher trading costs. They show that the least liquid shares
have a strong tendency to earn abnormally high risk-adjusted return. Roll (1981)
suggests the stocks of small firms are traded less frequently than the stocks of larger
firms, but however concludes that the bias in risk estimates due to nonsynchronous
trading cannot explain the magnitude of the risk average returns found by Reinganum
(1981b). The liquidity effect may therefore be at least partially responsible for the

abnormal returns to small firms.

Banz (1981) suggests the small firm effect is due to the relatively limited information
available about smaller firms. Arbel and Strebel (1982; 1983) note that the cause of
the limited information is the small firms being neglected by large institutional

traders.

Klein and Bawa (1977) show that a risk-averse investor will limit his portfolio to
investment in the high information securities because with insufficient information,
the estimation risk of a portfolio containing the low information securities will be
arbitrarily large and the portfolio’s predictive variance will be infinite. Arbel (1985)
measures the information deficiency of firms using the coefficient of variation of
analysts’ forecasts of earnings and finds the correlation between the coefficient of
variation and total return to be quite high and statistically significant. As a share with

limited information is seen as a riskier investment, it follows that smaller firms are
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such riskier investments requiring higher returns. However, Reinganum and Smith
(1983) point out that if the effects of limited information on security risk
characteristics are diversifiable, researchers should not expect to observe any effects
of limited information on average security returns. However, Barry and Brown (1984)
use period of listing as a crude measure of differential information and find it to be
associated with the firm size anomaly. Their results do not fully account for the size

effect, and they suggest a more satisfactory measure of information is required.

These rationality arguments only explain the size effect. However, they can be
understood in the Fama and French (1992; 1993; 1995; 1996a; 1996b) context where
the size effect proxies for the previously unobserved information risk effect, and the

risk factor that is proxied by the M/B effect has yet to be identified.

3.2.3. Arguments for methodological bias

The third type of argument is based on biases in the data and methodologies used in
the anomalies studies. Banz and Breen (1986) discuss and examine look-ahead bias.
The construction of explanatory variables such as the P/E ratio involves matching a
market-based figure (price) to an accounting figure (earnings) on a particular date.
The period-end accounts data are only released a while after the end of the period.
Matching the period-end earnings of year ¢ with price at the end of period ¢ thus
assumes investors knew the earnings figure before it was released. Or, as put by Banz
and Breen (1986), it implies that investors have the ability “to forecast future reported
earnings without error.” Apart from the construction error, the bias also occurs when
using accounting figures such as the current ratio to explain the variation of returns
even when that accounting information was not available to the public at the time of

the returns. This dating problem is known as look-ahead bias.

Kothari, Shanken, and Sloan (1995) raise the issue of survivorship bias, which arises
when the data set examined excludes shares that have been delisted before the end of
the examined period. They attempt to mitigate this by using a more complete data set

to that used by Fama and French (1992). While they find the M/B effect much weaker
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than that found by Fama and French (1992), its persistence is nevertheless still

evidence against the CAPM.

Davis (1994) collects and tests a new set of data free of both look-ahead and
survivorship bias on returns of large firms over the previously unexamined 1940-to-
1963 period. He finds significant cross-sectional B/M, P/E, and cash-flow to price
ratio effects while both the CAPM beta and firm size were unable to explain the
portfolio returns. Davis (1994) concludes that his results offer support to the findings
of Fama and French (1992).

Chan, Jegadeesh, and Lakonishok (1995) find the primary reasons for delisting from
the COMPUSTAT database used by Fama and French (1992) are surprisingly entirely
unrelated to financial distress. Rather, delisting occurs due to mergers, nonstandard
accounting information, listed closed end investment funds, and other such

proceedings.

While van Rensburg (2001) argues that the Davis (1994) and Chan, Jegadeesh, and
Lakonishok (1995) evidence suggests survivorship bias is unlikely to have a major
distorting influence on studies examining large non-thinly traded firms, the Australian
market is dominated by small firms, a large proportion of which are thinly traded.

Further, many of the large firms are small relative to those in the US.

Data-snooping (Lo and MacKinlay, 1990; Black, 1993; MacKinlay, 1995), also
known as “data-mining”, describes the problem that arises with intensive study of a
database. Spurious (sample-specific) relationships between returns and “factors” are
likely to be found. Further, if these alleged factors are used to construct an asset-
pricing model that is tested on the same database, the results will be biased in favour

of the model.

The finding of similar significant style factors in a wide range of foreign markets
indicates that many of these factors are not sample-specific (Chan, Hamao, and
Lakonishok, 1991; Fama and French, 1998; Hawawini and Keim, 2000; van

Rensburg, 2001; see also Chapter Three Section 3.5 for Australian evidence).
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However, significant style factors may differ between markets for reasons other than
data-snooping bias, such as differences in capital structure, accounting systems,

reporting policies, and homogeneity of the universe (Becker and Ochman, 2004).

Many empirical studies use the returns of attribute-sorted portfolios to assess asset-
pricing models and identify risk factors despite Litzenberger and Ramaswamy (1979)
commenting that the sorting procedure results in a loss of information. Michaud
(1999) states that a long-short portfolio framework tends to magnify portfolio returns
without changing underlying factor-return relationships®: “For example, factor returns
may be associated with a long equal-weighted portfolio of top-decile stocks and from
some stock universe ranked according to some stock attribute. This long-short equity
strategy framework leverages index-relative returns and generally substantially
increases residual risk....In the case of numerous market anomaly long-short
framework studies, portfolio residual risk levels are often substantially greater than

what would be acceptable for most institutional investors.”

In Berk’s (1995) critique of size-related anomalies he shows that even if a firm’s
operational size is unrelated to expected return, its market capitalisation is likely to
have a negative relationship with average return in cross-sectional regressions. The
underlying intuition is illustrated with a thought experiment where Berk (1995)
considers a one-period economy in which all investors evaluate assets on the basis of
risk and return. Assuming that all the firms in the economy have the exact same
operational size and all firms have the same end-of-period cashflow, the riskier firms
will have lower market values and so by construction have higher expected returns.
Berk (1995) concludes that if market value is used as the measure of size, it will
predict return. Van Rensburg and Robertson (2003) note that while this can also be
extended to financial ratios that use market prices in their construction, the problem

can be avoided if the financial ratios are lagged with respect to share returns. Of the

¥ See also Michaud (1993).

? Berk (2000) further shows that when asset pricing tests are run within groups (as opposed to between
groups), the empirical procedure biases the results in favour of rejecting the asset pricing mode! even if
the model is economically correct. He also demonstrates that by simply sorting the shares into enough
portfolios, it is possible to reduce the explanatory power of all asset-pricing models (even if
economically correct) to zero. While this may not be directly related to anomalies, it may explain why
some studies have found beta to be insignificantly related to the variation of share returns.
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24 variables tested on the South African market, van Rensburg and Robertson (2003)
find that when the lagging is used, five variables (including the logarithm of market
capitalisation) are significant both before and after CAPM-risk adjustment, and a sixth

is only significant before CAPM-risk adjustment.'0

Finally, Basu (1983) suggests there may be deficiencies in the empirical
implementation of the model such as the use of an “incomplete version of the market
portfolio”. The error thus enters at the stage of practical execution of the model. Roll
(1977) criticises previous tests of the CAPM and states that the theory is not testable
unless the exact composition of the true market portfolio is known and used in the
tests — this requires the inclusion of all individual assets in the sample. Finding the
market proxy to be inefficient implies nothing about the true market portfolio’s
efficiency. In fact, Roll (1977) also states that if the market proxy is found to be
mean-variance efficient, the true market portfolio may not and does not have to be
efficient.!’ Results may thus be tainted from the use of an unsuitable market proxy,

and the CAPM model may very well correctly describe the risk-return relationship.

3.3. Explanations for the January seasonal effect

As previously mentioned, numerous US studies have found that shares have
abnormally high returns in January. This is known as the “January effect”. However,
Miller (1990) calls this the “turn-of-the-year effect” because it coincides with the
change in the US tax year.

Several hypotheses have been developed in an attempt to explain the January seasonal
effect (see Miller (1990) for a full discussion), the most prominent being the tax-loss
selling hypothesis and the information hypothesis. Wachtel (1942) and Branch (1977)
hypothesise that many people sell stocks that have declined in price during the

previous months (“losers”™) to realise their capital losses before the end of the tax year.

1% Interestingly, apart from the momentum variables tested, the six significant variables were the only
variables that use the share price in their construction.
! See also Roll and Ross (1994) and Kandel and Stambaugh (1995).
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The second major argument is the information hypothesis applied in general to the
January effect by Rozeff and Kinney (1976) and more specifically to the January-size
effect by Keim (1983). Rozeff and Kinney (1976) note that “January marks the
beginning and ending of several potentially important financial and informational
events...January is the start of the tax year for investors, the beginning of the tax and
accounting years for most firms and the period during which preliminary (and in
many cases final) announcements of the previous calendar (fiscal) year’s accounting
earnings are made. It is possible that seasonality is in some way associated with these
accounting events”. Keim (1983) explains that for at least those firms with year-end
fiscal closings, the month of January marks a period of increased uncertainty due to
the impending release of relevant information. Keim (1983) then suggests that the
gradual diffusion of this information may have a greater impact on the prices of
smaller firms for which the process of gathering and processing information is more
costly. He does however note that the annual recurrence of the effect is inconsistent

with a rational-expectations equilibrium in the market.

The two arguments presented above were developed to explain the turn-of-the-year
effect while other arguments have been developed to explain the January effect not
necessarily associated with the turn of the year. The arguments are controversial and
further do not explain why there may be similar seasonal effects in months other than
those of January and the first month of the tax year. These calendar effects thus

remain an anomaly.

3.4. The CAPM, the APT, and the Australian market

Tests have revealed the CAPM to be controversial in an Australian context. Ball,
Brown, and Officer (1976) examine the industrial equity market over the period 1958
to 1970. They find a positive linear relationship between the expected values of rates
of return on shares and their covariances with the rate of return on a portfolio that
consists of all the shares in the sample and thus conclude: “The model appears to

describe the data quite well....”
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Faff (1992) tests a five-factor and ten-factor APT model against the CAPM. He
concludes that “While the APT [five-factor] appears to perform better than the
CAPM, neither model can adequately explain [monthly] seasonal mispricing in

Australian equities.”

Brooks, Faff, and Josev (2001) compare the market model, the quadratic market
model, and a two-factor APT model (which uses the quadratic market model
framework) using daily, weekly, and monthly return intervals over the period January
1988 to October 1996. They conclude that while the correlation coefficients are very
high across all models and return intervals, the APT model describes the return

generating process the best. These findings are robust to the return intervals used.

Faff’'s (2001b) paper indicates the Australian market is characterised by the
substantial influence of the resource sector while still having an equally strong
industrial sector. He comments on studies indicating the relative underperformance of
the mining and resource sector in comparison to the industrial sector (Ball and Brown,
1980; Ball, 1986; Dolan, 1997; and Ord, 1998), stating that in the context of the Dual-
Beta CAPM, “this differential performance can mean that the resources and the
industrial sector stocks respond differently to changes in market conditions.” This

implies that a multifactor asset-pricing model is more appropriate for this market.

Faff and Mittoo (1999) define global industries as “those sectors that are largely
influenced by global (common) factors which include oil, mining, and financial
firms,” and local and regional industries as “those industries that are largely
influenced by local and regional factors such as firms in consumer and service
industries.” Using Merton’s (1987) model which predicts that expected returns
decrease with the relative size of the investor base, they argue that differential pricing
for global and regional industry shares exists as a result of differences in the degree of
information asymmetry between foreigners and locals: “...firms in global industries
would have more information publicly available and therefore have a larger investor
base relative to their counterparts in regional or local industries.” This also implies a
two-factor asset-pricing approach. Wood (1991) refers to evidence in Wood (1990)

and suggests “foreign investors may be the dominant investors in high capitalisation
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resource sector stocks while domestic investors are dominant in the other sectors of

the market”.

Wood (1991) investigates the mean-variance efficiency of the Centre for Research in
Finance’s (CRIF) value weighted index using a multivariate cross-sectional regression
approach over the sample period January 1974 to December 1988. Both the Sharpe-
Lintner-Mossin (SLM) and Black (1972) versions of the CAPM are used. In the test
of the simple CAPM he finds that resource sector shares had mean returns lower than
expected, while industrial sector assets displayed returns higher than that expected.
He is also unable to reject the null hypothesis that the CRIF value weighted index is
mean-variance efficient when the Black (1972) CAPM model is used and the pricing
portfolios are formed on the basis of industry classification. Wood (1991) concludes
that the dominant investor in resource and industrial sector shares are indeed different.
Faff and Mittoo’s (1999) study tests the different-dominant-investor theory across
Australia, Canada, and the US over the period 1983 to 1992. They find evidence in
support of the theory, concluding: “...regional industry stocks are priced in segmented
markets in both subperiods while global industry stocks are priced largely in

integrated capital markets.”

Using the CAPM model, Faff, Brooks, and Tan (1999) find resources industries more
risky than industrials, with the average resources share beta being 1.1876 and the
average industrials share beta being 0.7666. Faff (2001a) states “An area of concern
when applying the CAPM and asset-pricing models generally in an Australian setting

is the apparent overpricing of mining and resources stocks.”

In an attempt to modify the CAPM by introducing an additional variable, Chan and
Faff (1998) investigate the possibility of a gold price factor that explains returns
beyond that of market returns over the period 1975 to 1994. They find industry equity
returns are indeed sensitive to a gold price factor - positively for resource and mining
sectors and negatively for the industrials sector. Given that the gold price is usually
quoted in US$ and thus a gold price factor would be coupled with an exchange rate
factor, separation of the effects reveals the gold price itself is the dominant effect.

While their paper shows that a modification of the CAPM model is beneficial, the
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evidence also points towards another multifactor structure involving the resources and
industrials sectors. While gold is often thought of as a hedge against market risk, the
large resources sector disallows such an unqualified statement in the Australian

context.

With respect to the Fama and French (1993) three-factor model, Faff (2004) conducts
a visual inspection of the results of unrestricted regressions for various subsectors.
Faff (2004) states that “if any pattern exists at all, it appears that there may be a
tendency for mining and resources to produce negative ‘risk-adjusted performance’ in
terms of the Fama and French alpha, whereas industrials tend towards positive
alphas.” Further, Faff (2004) finds the largest positive exposure to both the size and
M/B factors comes from the gold-industry portfolio, while the largest negative

exposure is recorded by the media-industry portfolio for both factors.

3.5. Australian style anomalies

In one of the first anomalies tests on the Australian market, Brown, Keim, Kleidon,
and Marsh (1983) document a size effect, and the monthly premium of 4% of the
smallest portfolio over the next smallest portfolio appears to be unaffected by

seasonal effects.

Beedles, Dodd, and Officer (1988) examine the period January 1974 to December
1984 and report small shares provide much larger returns than large firms. This size
effect persists after adjustment is made for systematic risk for both value weighted
and equal weighted common market factors. As there may be a greater propensity for
small firms to leave the database as a result of bankruptcy, they note that if the last
price is unreliable, the final month negative return may be understated. However,
even when a terminal rate of return of -100% is assigned to all firms leaving the

database there is still clear evidence of a size effect.

The existence of the size effect is also found to be robust to both changing the

assumption of a monthly holdings revision on the basis of size to a yearly revision as
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well as adjusting for total risk (given that some investors specialise in shares of a
particular size category). However, given their findings of differences in volume of
information and liquidity between small and large shares, they note that these may

affect investors’ risk perceptions and thus be causing the size effect.

Beedles, Dodd, and Officer (1988) refer to Stoll and Whaley (1983) who point out
that transaction charges in the US are inversely related to the per-share values of the
securities in question. Further, Stoll and Whaley (1983) find that total equity
capitalisation and average per-share value are highly collinear, which may indicate
that the size effect exists merely as a result of transaction costs. Given the similar
transaction costs structure in Australia and the finding that size and per-share price are
also collinear in Australia, Beedles, Dodd, and Officer (1988) attempt to separate
these effects. They find both a distinct size effect independent of a price-per-share

effect and a price-per-share effect independent of the size effect.

Aitken and Ferris (1991) state that the Beedles, Dodd, and Officer (1988) tests of the
impact of transaction costs are weak and indirect. They instead adjust the CAPM for
actual transaction costs and examine the period January 1965 to December 1985.
They find that while the size effect exists when using investment horizons of twelve,
six, and four months, it is largely reduced with a horizon of three months and
disappears altogether using investment horizons of one and two months. Aitken and
Ferris (1991) show that the difference in transaction costs between large and small
shares can be severe: the average proportional transaction costs'> for a round trip
transaction in Australia over the period was 6.02% for large firms and 13.35% for
small firms. While transaction costs play an important role in practical application,
empirical research is hampered by the lack of sufficiently detailed transaction costs

databases.

Anderson, Lynch, and Mathiou (1990) test for M/B, P/E, and size effects on a sample
of shares from the Australian Graduate School of Management (AGSM) Annual
Report File over the ten-year period January 1975 to December 1984. They also

conduct multicollinearity tests between M/B, P/E, and size. They find a strong size

" Transaction costs comprise both brokerage fees and the bid-ask spread.
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3.7. Summary and conclusion

There have been numerous US studies that document anomalous effects in the context
of the CAPM and efficient markets. Several explanations have subsequently been
developed, yet there is still no consensus as to the true meaning of these anomalies.
Some of these argue for investor rationality and thus misspecification of the
underlying asset-pricing model, others argue for investor irrationality and inefficient
markets, and some arguments blame methodological issues. With regards to the size
effect, Schwert (1983) states that: “In sum, several papers have attempted to explain
the anomalous results of Banz (1981) and Reinganum (1981b) by showing that risk
estimates are biased downward or average return estimates are biased upward for
small firms’ stocks. While it is true that the magnitude of the ‘size effect’ is affected
by these statistical issues, none of these appears to have been able to completely

59

explain the evidence on the ‘size effect’”.

The chapter introduces the anomalies by briefly mentioning some of the first US
studies to find a particular anomaly and then discusses more recent literature on
timing these anomalies. While there is a lot of evidentiary support for the existence of
these significant characteristics, evidence on the benefits of timing the effects is rather
mixed. The well-documented January effect has been found to be related to a number
of these style characteristics in the US, which as a result brings a new dimension to

the assessment and interpretation of the style-based effects.

The literature has revealed the CAPM to be controversial in an Australian context,
with evidence for and against mean-variance efficiency being documented.
Comparisons between the CAPM and APT models have as yet yielded conclusive
evidence that one is better than the other. There have, however, been numerous
arguments, supported with evidence, that the Australian market is dichotomous in
nature where industrial shares are priced differently to resources shares. Wood (1991)
suggests that the dominant investors in resource shares are foreign investors while the
dominant investors in the remaining shares are domestic investors. This argument also

points towards a dichotomous market structure.
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Ordinaries Index. Of course, not all of the companies listed at the end of the period
were around at the beginning. Thus the number of shares in the sample at the
beginning of the testing period is much smaller and then grows as time progresses.
Given that the starting point of company selection was the ASX All Ordinaries

constituents at the end of the period, the study is subject to survivorship bias.

4.2.1. Stock returns data

Monthly total returns and trading volume data for the 484 companies were collected
for the period 1 July 1992 to 30 June 2004. Total returns comprise both dividend yield
and capital gains. While the empirical tests are only performed using the period 1
June 1994 to 31 May 2004, previous returns data are needed to construct the

momentum style characteristics.

Preference shares are removed from the sample (four), and two shares are removed
due to lack of total returns data. Appendix A.1 shows the cumulative size of the
remaining 478 companies as a percentage of the total market capitalisation of the
share sample as at 31 May 2004. The largest 50 companies represent 75% of the total
market capitalisation. On 31 May 2004, the market capitalisation of these 478 shares
totals AUS$ 797 867 million, which is fairly comparable with the market
capitalisation of the All Ordinaries Index (AUS$ 799 078 million)."

Three shares are removed for insufficient total returns observations required for the
CAPM- and APT-risk adjustments required in Chapter Six, leaving 475 shares in the
set. Two further shares are removed for insufficient total returns observations required

for the tests in Chapter Five, resulting in a 473-share data set thus far for that chapter.

4.2.2. Adjustments to the stock returns data

As total returns comprise dividend yield and capital gains, they are dependant on the

periodic movements in price. As the price is determined when the share trades,

" Figures are from DataStream International.
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DataStream International sources its company accounts data from the Quoted
Published Accounts of the companies: the published Profit and Loss, Balance Sheet,
and Cash Flow (Sources and Uses) Statements. To enable comparability between the
companies’ financial statements, DataStream International adjusts, rearranges and
repositions the company accounts data thus providing consistent treatment of each
item. However, this is somewhat restricted by different accounting policies and
valuation methods (DataStream International does not adjust for valuation
differences). DataStream International's normal policy is to analyse consolidated
accounts. If consolidated accounts are not available, parent accounts are used. Interim
accounts data are not as a rule used. If the interim data are used, this is noted in the

definition of the item (see Appendix A.6).

The characteristics chosen for this thesis cover some of the characteristics previously
found to have a relation with stock returns, but this is by no means a constraint or

requirement.

If a firm lacked data on a style characteristic in a particular month, it is excluded from
the data set for that month for that style characteristic’s test in Chapters Six and Nine.
Together with the fact that some companies were not listed throughout the period, the
number of observations for each characteristic in each month does not total 367.
Appendix A.7 shows the number of observations for each characteristic in July 1994,
the first month of the examined sample. This month contains the fewest number of
observations for returns and characteristics data. Appendix A.8 shows the average
number of observations for each characteristic for each month over the entire sample.
Both appendices are sorted in ascending order of number of observations. Appendix
A.2 shows the number of observations for each characteristic in the sample for the

first month (July) of each twelve-month period.

As mentioned earlier, DataStream International only updates information once it
becomes known to the public. The study is thus free from look-ahead bias. The

attribute data set used in this study holds more than 4.85 million data points, which



Data and Descriptive Statistics 4:17

makes it the most comprehensive collection of financial ratios, line items, and

technical indicators yet assembled for an Australian asset-pricing study.

Two of the included factors need special mention. The size effect is tested using the
market value of the companies. Given the non-normal distribution of company size
across the market (there are a few large firms and many small firms as shown in
Appendix A.4), the natural log of market value has been used. It should be noted
though that the analyses in Chapters Six and Nine do not require the attribute data to

be normally distributed.

The factor of earnings growth causes problems when the earnings are negative and
later turn positive, as this yields a negative figure of percentage change in earnings
when in fact the growth in earnings is positive. The issue is dealt with through the
inclusion of a new factor — change in earnings expressed over price, where the

numerator is simply the difference in earnings.

4.2.4. Adjustments to the firm-specific attribute data

Deakin (1976) examines eleven financial ratios over the period 1954 to 1972 and
finds that none of them are normally distributed even after applying a logarithm to the
data. So (1987) reports that outliers are responsible for the non-normality in the
distribution of financial ratios. Frecka and Hopwood (1983) suggest removing outliers
completely from the population while Foster (1986) lists several approaches such as
deleting true outliers, winsorising outliers to less extreme values, and trimming the
tails of the distribution. Fama and French (1992) trim the tails of the data points of the
attribute data set by setting the largest and smallest half-percent of the data points in
each month to the values of the 99.5™ and 0.5 percentiles respectively. While
distributional normality is not required for the tests in this thesis, the attribute outliers
still need to be dealt with as they may represent extremely abnormal events or may

simply be erroneous.

A similar winsorisation method to that used on the returns data is performed for the

attribute data set, except that here the monthly mean and standard deviation across the









Data and Descriptive Statistics 4:20

Table 4.3. Descriptive Statistics of the Firm-specific Attributes

- continued
Mean of

Mean of Mean of Monthly

Monthly Monthiy Standard Maximum Minimum
Characteristic Means Medians Deviations  Monthly Mean Monthly Mean
WC_6M 0.21 0.00 2.18 1.15 -0.02
WC_1YR 0.41 0.01 3.64 1.65 0.01
WC_2YR 0.71 0.00 6.66 3.08 0.04
VO 15075.57 3256.80 36455.01 28079.73 6725.33
MVTRADE 80151.11 5468.60 265385.00 145490.93 28075.21
MVTRADE_tM 0.70 0.01 4.41 7.84 -0.33
MVTRADE_3M 0.98 0.05 5.50 5.58 -0.12
MVTRADE_6M 1.47 0.10 8.72 7.97 -0.19
MVTRADE_1YR 273 0.22 17.32 30.73 043
MVTRADE_2YR 11.98 0.52 120.63 223.58 0.45
MVTRADEMV 37.69 26.06 59.03 99.06 16.59
MVTRADEMV_1M 063 0.00 4.10 8.06 -0.31
MVTRADEMV_3M 0.73 0.01 3.84 5.20 -0.18
MVTRADEMV_6M 0.87 0.03 4.75 3.56 -0.14
MVTRADEMV_1YR 1.34 0.06 8.94 16.63 -0.33
MVTRADEMV_2YR 1.95 0.15 12.86 12.87 0.09
TV 0.00 0.00 0.00 0.01 0.00
TV_1M 0.59 0.01 3.80 10.50 -0.20
TV_3M 0.66 0.02 3.29 7.13 -0.13
TV_6M 0.76 0.04 3.63 3.15 -0.29
TV_1YR 1.26 0.08 7.63 10.88 -0.37
TV_2YR 1.76 0.19 10.79 15.37 0.14
AVEM_TV 0.00 0.00 0.00 0.00 0.00
QUICK 264 0.94 10.69 4.83 1.26
QUICK_6M 0.24 0.00 2.3 1.15 -0.03
QUICK_1YR 048 0.00 3.91 1.50 0.01
QUICK_2YR 0.83 0.01 7.52 3.01 0.15
NS 375903.20 143844.76 818981.60 440770.16 334529.43
CEPS 0.36 0.24 0.57 0.48 0.28
CEPS_6M -0.16 0.00 4.64 0.81 -2.20
CEPS_1YR -0.31 0.04 7.97 0.86 -2.35
CEPS_2YR -0.54 0.09 12.95 1.06 -3.00
INTANMV 166.13 20.33 411.66 265.96 111.49
INTANMV_6M 4.09 -0.03 40.85 24.95 0.17
INTANMV_1YR 6.33 -0.04 53.34 26.26 -0.17
INTANMV_2YR 12.83 -0.02 104.20 204.28 0.17
NPMTP -139.63 2.17 1687.81 31.32 -1179.04
NPMTP_6M 193 -0.05 37.94 53.78 -0.82
NPMTP_1YR 5.62 -0.10 108.06 102.80 -1.27
NPMTP_2YR -0.40 -0.20 17.98 5.50 -4.64
OPMTP -117.37 3.03 1320.39 9.59 -770.92
OPMTP_6M 0.00 -0.05 3.99 1.56 0.7
OPMTP_1YR 0.00 -0.11 8.25 2.53 -1.59
OPMTP_2YR 0.10 -0.18 22.82 17.50 -7.91
CFMTP -79.89 4.23 1042.71 3243 -587.13
CFMTP_6M 0.01 -0.04 5.09 1.84 -1.52
CFMTP_1YR -0.02 -0.08 9.20 2.19 -2.11
CFMTP_2YR -2.02 -0.16 33.40 2.97 -23.91
Div 62297.65 8784.82 209862.00 78469.56 43221.72
DIvV_6M 0.97 0.04 12.72 9.12 0.02
DIV_1YR 1.97 0.15 25.11 9.99 0.25
DIV_2YR 294 033 25.06 16.89 0.57
DPS 0.13 0.07 0.32 0.20 0.10
DPS_6M 0.12 0.00 0.82 1.74 -0.01
DPS_1YR 0.20 0.04 1.00 1.74 0.03
DPS_2YR 0.32 0.13 1.03 0.66 0.14
BVPS 1.99 1.40 2.01 2.24 1.83
BVPS_E6M 0.06 0.01 0.47 0.19 0.00
BVPS_1YR 0.12 0.05 0.69 0.22 0.06
BVPS_2YR 0.29 0.11 1.47 0.69 0.12
CF 210547.70 29417.99 689881.26 268910.69 171462.24
CF_6M -0.02 0.01 6.46 1.62 -1.80
CF_1YR -0.06 0.10 11.81 212 -1.93
CF_2YR -1.34 0.20 23.04 3.47 -13.76
TDTTA 0.21 0.20 0.18 0.22 0.19
TDTTA_6M 2.14 0.00 22.45 33.52 -0.04
TDTTA_1YR 4.34 -0.01 43.79 34.09 020
TDTTA_2YR 3073 -0.01 31539 259.51 0.48
TLTTA 0.16 0.14 0.15 0.18 0.15
TLTTA_EM 213 0.00 2564 18.05 -0.04
TLTTA_1IYR 4.314 -0.02 4B8.11 20.70 0.18
TLTTA_2YR 5.91 -0.01 55.95 26.47 0.38
CFTTL 10.87 0.44 80.91 31.00 1.51
CFTTL_6M 0.49 0.00 18.62 14.01 EY R R
CFTTL_1YR 0.12 -0.02 44.23 21.02 -82.08
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Table 4.3. Descriptive Statistics of the Firm-specific Attributes

- continued
Mean of
Mean of Mean of Monthly
Monthly Monthily Standard Maximum Minimum
Characteristic Means Medians Deviations  Monthly Mean Monthly Mean
CFTTL_2YR -0.93 -0.08 48.39 15.82 -10.35
CFTTD 63.88 0.37 608.59 336.93 1.28
CFTTD_6M -0.07 0.00 7.51 272 -3.23
CFTTD_1YR -0.24 ~0.02 14.34 5.36 -8.59
CFTTD_2YR -1.77 -0.08 39.84 9.41 -241.20
ROCE 9.46 8.56 27.48 14.87 3.43
ROCE_6M -0.02 0.00 6.75 3.05 -2.38
ROCE_1YR -0.04 -0.03 12.62 3.17 -2.53
ROCE_2YR 0.26 -0.08 8.10 1.47 -1.37
ECANDRES 988290.50 189018.30 2652293.51 1160082.56 863567.05
ECANDRES_6M 0.18 0.02 1.57 0.96 0.01
ECANDRES_1YR 0.36 0.09 247 0.99 0.06
ECANDRES_2YR 0.78 0.20 437 1.90 0.27
ICBT 226.78 443 3060.66 871.51 -1.81
ICBT_1YR 1.26 -0.04 22.98 6.97 -0.76
ICBT_2YR 4.02 -0.10 44.59 22.50 -2.86
CFTBORRREP 249.62 246 2122.11 706.63 30.06
CFTBORRREP_6M 12.89 0.00 131.29 88.73 -2.65
CFTBORRREP_1YR 26.72 -0.05 247.20 101.38 -0.56
CFTBORRREP_2YR 28.57 -0.08 629.54 1275.47 -223.67
CFTBORRREPDIV 6.25 133 98.22 29.88 -38.15
CFTBORRREPDIV_6M 1.76 -0.01 28.84 26.11 -3.93
CFTBORRREPDIV_1YR 3.83 -0.08 57.18 30.71 -3.99
CFTBORRREPDIV_2YR -6.58 -0.12 242.39 1084.24 -197.71
GROW 363.12 341.56 440988 1323.64 -450.94
GROW_sM 1.05 0.00 21.53 17.89 -1.86
GROW_1YR 2.25 -0.07 42.82 19.38 221
GROW_2YR 1.75 -0.20 31.10 29.63 -2.22
MOM_1M 0.02 0.01 0.14 0.11 -0.11
MOM_3M 0.06 0.03 0.30 0.26 -0.10
MOM_6M 0.12 0.06 0.55 0.42 -0.12
MOM_12M 0.27 0.11 1.10 0.75 -0.13
MOM_18M 0.46 0.17 2.09 1.86 -0.06
MOM_24M 0.66 0.26 2.82 1.50 0.15
CROSS1_MOM1M -0.81 -0.98 15.27 12.85 -10.32
CROSS3_MOM1M -0.83 -0.95 12.28 7.68 -8.92
CROSS1_MOM3M -0.52 -0.30 12.85 229 -11.56
CROSS3_MOM12M -0.31 -0.19 17.25 6.05 -18.26
CROSS6_MOM12M ~0.39 -0.42 20.16 6.85 -12.54
CROSS1_MOM18M 0.05 -0.03 6.34 5.91 -5.43
CROSS3_MOM18M 0.23 -0.11 13.71 14.50 -6.81
OBOS_3MMA 0.01 0.00 0.08 0.08 -0.07
OBOS_sMMA 0.02 0.01 0.15 0.13 -0.10
INV_6M_CH 0.22 0.01 1.55 1.03 -0.03
INV_1YR_CH 0.45 0.06 2.76 1.1 0.06
INV_2YR_CH 1.02 0.14 5.45 274 0.27
ACCREC_6M_CH 3.49 0.02 38.91 28.61 -0.01
ACCREC_1YR_CH 7.00 0.12 73.66 32.99 0.13
ACCREC_2YR_CH 15.85 0.25 144.53 66.04 0.33
CHSALE_LES_CHIN 1.66 0.02 25.23 10.03 -0.89
CHSALE_LES_CHACRE -1.14 0.00 50.40 8.83 -21.89
SALESTP 1.41 0.65 2.50 212 0.92
SALESTP_&M 0.90 0.00 11.78 7.87 -0.35
SALESTP_1YR 1.78 0.01 22.32 10.37 -0.49
SALESTP_2YR 467 -0.01 51.01 28.55 -0.15
EPS_2YRAV 0.20 0.13 0.26 0.24 0.17
EPS_2YRAV_6M 0.15 0.02 1.07 0.61 -0.01
EPS_2YRAV_1YR 0.25 0.07 1.35 0.70 0.01
EPS_2YRAV_2YR 0.63 0.15 3.01 1.90 0.11
SALEPEMPLOY 487.47 276.81 988.83 796.17 255.32
SALEPEMPLOY_1YR 0.16 0.05 0.76 0.46 0.03
SALEPEMPLOY_2YR 0.41 0.10 1.94 1.95 0.04
A_TURN 0.88 0.55 1.18 1.10 077
A_TURN_6M 0.86 0.00 11.76 6.89 -0.01
A_TURN_1YR 172 0.01 22.92 7.26 0.02
A_TURN_2YR 2.68 0.00 32.59 13.88 0.01
ACCRU -0.05 -0.03 0.30 0.01 -0.14
ACCRU_6M ~3.57 -0.21 36.62 0.84 -25.45
ACCRU_1YR ~7.60 -0.88 62.06 2.16 -40.54
FOUR_YREARNGROWG 1.93 0.46 11.29 9.28 0.086
FOUR_YREARNGROWA 0.44 0.20 1.31 1.06 0.10
EPSCH_P_6M 0.00 0.00 0.08 0.04 -0.02
EPSCH_P_12M 0.01 0.00 0.12 0.07 -0.02
EPSCH_P_24M 0.02 0.01 0.16 0.07 -0.01
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analysis, while the latter only uses the variability in an item that is common to the
other items (Statsoft Inc. Electronic Textbook). The methods yield similar results in

maost cases.

Multicollinearity and singularity are issues that arise when the correlations between
the variables are high. Multicollinearity is when variables are highly correlated, and
singularity is when the variables are perfectly correlated. Multicollinearity and
singularity expose the redundancy of variables and the need to remove variables from
the analysis. A correlation matrix of the indexes is thus assessed before conducting
the principal components analysis. The correlation statistic used is the Pearson (1896)
product moment correlation statistic (referred to as “correlation” for the remainder of

the chapter) and is calculated as:

S U, - )k, ~ k)

S - k-’

t=|

6.1

rj’k

where j, and k, are the total monthly returns for the indexes in month ¢ for any two

indexes, j and k are the mean monthly returns of those indexes, and » is the

number of months. Where two indexes are highly (or even perfectly) correlated with
each other, the index lower down in the hierarchical classification is excluded. Where
two variables are on the same level, an arbitrary decision is made in choosing the one

to be excluded.

The eigenvalues for each factor are then cumulatively plotted on a graph. A scree test
is performed to determine the number of factors extracted. The idea is that factors are
extracted to the point where the extraction of an additional factor does not
significantly increase the total variation in the model. Van Rensburg and Slaney
(1997) refer to two possible cut-off points: the factor at which the scree plot first starts
to flatten out (Hair, Anderson, Tathom, and Black, 1999); or the factor before the
scree plot flattens out (Cattell and Jaspars, 1967). Van Rensburg and Slaney (1997)

point out that the factor extraction decision is essentially a trade-off between the
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(al + gi,ml) = }’O,Hl + }’I,H»IAI + el,l+| (69)

Again, ¢,,,, is estimated from the time-series regressions, while e, ,, is the residual

error in this regression. The means of the resulting time-series of slope coefficients

are again tested for significance.

As the CAPM and APT betas are derived from the data set that the style tests are
performed on, the CAPM and APT risk-adjusted tests are less likely to reveal style
effects. This results in the tests being biased against identifying significant
characteristics and thus strengthens the importance of any significant characteristics

found.

6.2.4. Comparison between unadjusted and risk-adjusted results

The t-statistics for the slopes of the characteristics derived using unadjusted returns
are visually compared to those derived using the CAPM- and APT-risk adjusted

returns.

Further, the monthly payoffs of the significant characteristics are clustered (complete
linkage), thus enabling division of the list of significant characteristics into clusters or
groups. The nature of the clusters is then compared between the unadjusted and risk

adjusted results.

6.2.5. Simplification of significant characteristics list

The full list of characteristics tested is meant to be a comprehensive list thus naturally
resulting in similarity between various characteristics. This makes interpretation of
the results a rather daunting task. The results can however be somewhat simplified

through the use of cluster analysis and correlation matrix examination.

The extraction of clusters serves as the first level of division. The process of cluster
analysis indicates whether a characteristic is similar to another by clustering them

together. However, this is only in the context of the other characteristics included in
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Appendix E: 7

E.4. Correlations between the Means and Variances of Payoffs in Calendar Months
Univariate cross-sectional regressions of standardised firm-specific attobutes on unadjusted total monthly
returns data over the perdod July 1994 to May 2004 are performed and give rise to a time-series of regression
slope coefficients for each charactenistic. The data were extracted from DataStream International. The payoffs
to attributes are divided into calendar months, and the mean and varance of the payoffs for each calendar
month is calculated. The Pearson (1896) correlation coefficients between the means and varances of the
calendar months are calculated for each attribute. The attributes are displayed in descending order of absolute
correlation, and correlation coefficients above 0.7 and below —0.7 are displayed in bold. Refer to Table 4.2 in
Chapter Four for the definitions of the firm-specific attributes.

Characteristic Correlation
LNP -0.850
ACCRU -0.754
TV_2YR 0.727
DPS_6M 0.712
MVTRADEMV_2YR 0.653
CFTBORRREPDIV -0.645
TV 0.592
TV_6M 0.570
BTMV -0.476
TV_3M 0.460
ROCE_6M -0.449
MTBV_2YR 0.444
RETEN_2YR -0.418
CFTBORRREPDIV_2YR 0.402
DIV_2YR 0.387
EPS_6M 0.385
MVTRADEMV_1M 0.363
CFTP -0.356
RETEN_1YR 0.328
DPS_1YR -0.313
MVTRADE_3M 0.307
LNMV_1YR -0.295
MOM_12M -0.289
MVTRADEMV_1YR 0.188
MOM_3M -0.172
MVTRADE -0.159
LNMV_2YR -0.055
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F.2. Expected Return Model Created from a 1-Month Moving Average Timing Model

The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
return models using nonstandardised attributes. The procedure starts by applying the Haugen and Baker
(1996) methodology using one explanatory variable. A one-month trailing moving average model is used to
predict the slopes of the vanables. The forecasting ability of the varable is tested using the Information
Coefficient (IC) of Grinold (1989), and the variable that displays the highest IC is taken to the next step where
the above procedure is repeated using two varables, the first being that from the first step. The second
attribute to remain in the model is that which combines with the first attribute to produce the highest IC. The
stepwise procedure continues undl the multifactor expected retumn model denved at a stage displays an IC
lower than that of the previous stage’s model. The Information Ratio (IR) calculated is that of Qian and Hua
(2004) and is the mean monthly IC divided by the standard deviation of the IC over the months. The mean
IC and IR statistic of the multifactor models tested at each step in the procedute are displayed. The statistics
refer to the multifactor model consisting of the vadables that remained in the expected return model from
previous steps and the variable next to which the statistic is displayed. Varables that remain in the model are
displayed in white on a black background, and the mean IC and IR of the model with that vaniable’s addition
are similarly displayed. In the last step of the procedure, the vanable that combines with those that remained
in the model from previous steps to give the highest mean IC is displayed in bold on a grey background, as
this model is infedor that created at the previous step. The vadables ate listed in descending order of the
univarately calculated mean IC statistic (in other wotds, the mean IC statistic calculated at the first step in the
stepwise procedure). The data were extracted from DataStream International. Refer to Table 4.2 in Chapter
Four for the definitions of the firm-specific attributes.

1 Variable 2 Variablas 3 Variables 4 Variables 5 Variables

Attributes MEANIC IR |[MEANIC |R |[MEANIC IR |[MEANIC R |MEANIC R
MOM_12M 0.041 0.247

MOM_6M 0037 0226 | 0037 0239 0057 0344 | 0096 0580 | 0102 0595
LNMV 0036 0256 | 0.056 0345 | 0076 0464 | 0099 0574 | 0103 0599
BVPS 0.036 0.364 0.053 0.316 0.084 0.523 | 0.102 0.615 0.108 0.635

0034 0214 | 0055 0311 0096 0570 QAKEKIEKTT
MOM_18M 0033 0238 | 0.054 0358 0080 0519 | 0102 0626 | 0109 0649
DPS 0.031 0349 | 0047 0308 | 0076 0484 | 0106 0646 | 011 0.671
P_1YR 0.031 0.181 0053 0349 | 0077 0463 | 0100 0597 | 0099 0592
MVTRADE_1YR 0.029  0.261 0.041 0.275 0.069 0463 | 0080 0560 | 009 0606
DIV_2YR 0029 0210 | 0053 0300 | 005 0317 | 0075 0399 | 0070  0.380
P_6M 0028 0169 | 0033 0208 | 005 0328 | 0091 0513 | 0098 0554
SALEPEMPLOY_1YR 0.028  0.145 | 0.043 0.180 0.028 0.122 0.064  0.304 0.063 0.297
P_3M 0.027 0164 | 0033 0200 [ 0068 0406 | 0096 0532 | 0104 0579
LNP 0027 0197 | 0056 0356 | 0075 049 | 0.103 0616 | 0.108  0.650
DPS_6M 0026 0.196 | 0078 0.483 0.054 0327 | 0079 0449 | 0085  0.487
OBOS _6MMA 0.025 0.141 0.035 0.192 0.055 0319 | 0089 0482 0.097 0.528
*mﬂ_ Y7 R RT 0.081  0.489
NS 0.023 0302 | 0057 0322 0.081 0494 | 0100 058 | 0105 0608
ECANDRES 0023 0293 | 0058 0332 0083 0502 | 0102 0600 | 0107 08618
LNMV_1YR 0.022 0140 | 0.039 0.245 0.077 0.448 | 0104 0585 | 0103 0.626
MOM_3M 0.022 0127 0.028 0.168 0.068 0.406 0.096  0.537 0.105 0.584
ECANDRES_1YR 0022 0183 | 0053 0282 0069 0448 | 0089 0.558 | 0089 0564
P 0022 0234 | 0043 0299 | 0068 0442 | 0096 0582 | 0102 0617
ROCE_1YR 0.021 0.134 | 0035 0.197 0.048 0.260 | 0.075  0.410 0073 0399
LNMV_2YR 0.021 0.157 | 0.037  0.238 0.082 0474 | 0100 0552 | 0103 0575
P_2YR 0.021 0.154 | 0.035 0.233 0.082 0.514 0.096  0.547 0.101 0.590
DIiv 0.021 0.304 | 0054  0.297 0.080 0486 | 0.101 0.586 | 01068 0612
MOM_24M 0.021 0.159 | 0039 0270 | 0083 0509 { 0094 0534 | 0.101 0.583
0.020 0158 | 0049 (B3R 0.108 0633

DY_1YR 0019 04172 | 0057 0397 | 0059 0399 | 0088 0557 | 0092 0579
MVTRADE_2YR 0.019 0.154 0.027 0.179 0.070 0.438 0.083 0.497 0.095 0.569
EPS_2YRAV 0019 0213 | 0042 0286 | 0079 0525 | 0104 0631 0.110  0.665
MTBV 0.018 0.149 0.049 0.287 0.081 0.503 0.098  0.590 0.104 0623
ACCRU 0.018  0.124 | 0057 0280 | 0.064 0380 | 0.089  0.501 0.091 0.512
ACCREC_1YR_CH 0018 0110 | 0059  0.308 0.061 035 | 0090  0.511 0092 0546
EPS 0018 0205 | 0044 0287 | 0077 0502 | 0106 0647 | 0112 0674
MVTRADEMV_2YR 0.017 0.177 0.032 0.214 0.073 0.460 0.087 0519 | 009 0.580
P_1M 0.017 0.109 | 0041 0245 | 0075 0457 | 0098 0571 0103 0582
LNMV_6M 0016 0108 | 0027 0.161 0058 0343 | 0086 0477 | 0093 0512
MTBV_2YR 0015 0094 | 0058  0.304 0.060 0336 | 0074 0402 | 0075 0415
ICBT_2YR 0.015 0.104 0.042 0.235 0.050 0.274 0.071 0.394 0.072 0.407
BTMV 0015 0099 | 0054 0303 | 009 0584 | 0105 0609 | 0112 0656




Appendix F:

F.2. Expected Return Model Created from a 1-Month Moving Average Timing Model

- continued
1 Variable 2 Variables 3 Varlabtes 4 Variables 5 Varlables

Attributes MEANIC R |MEANIC IR [MEANIC IR {MEANIC |R [MEANIC IR

CEPS 0014 0146 0048 0279 | 0.082 0.503 0.101 0608 | 0107 0640
CHSALE_LES_CHACRE 0.013  0.120 0.048 0314 | 0058 0.324 0.086 0.470 | 0.086 0488
CFTBORRREPDIV 0.013 0073 0.047 0248 | 0069 0.424 0.087 0.520 | 0.094 0550
DIV_6M 0.012 0.131 0076 0471 0.074 0.448 0080 0486 | 0079 0483
TV_1YR 0.012 0.096 0.045 0249 | 0.067 0415 | 0083 0498 | 0086 0514
LNMV_3M 0.012 0.069 0034 0202 0.079 0.452 0.104 0540 | 0.108  0.559
CEPS_6M 0.011 0.137 0050 0299 | 0.077 0.451 0.099  0.571 0.098 0562
MVTRADEMV 0.011 0085 | 0028 0172 0.065 0.393 0.094 0.560 | 0099  0.587
TLTTA 0010  0.105 0.046 0264 | 0080 0.480 0.098 0.592 0.106 0632
MVTRADE_3M 0009  0.100 0.035  0.231 0.076 0.491 0.097 0.601 0.101 0.621
OBOS_3MMA 0009 0053 | 0034 0204 | 0.063 0.358 0.093 0513 | 0.101 0.545
INTANMV_1YR 0.008 0.070 0.047 0263 | 0.041 0.230 0.066 0380 | 0068  0.390
SALEPEMPLOY_2YR 0.008 0.044 0.030 0.123 | 0008 0.033 0.038 0.163 | 0040 0175
MVTRADEMV_1M 0.008 0.097 0032 0217 | 0074 0.491 0.103 0650 | 0.107 0664
A_TURN 0.008 0.095 0.051 0.288 | 0.083 0.506 0.101 0599 | 0106 0622
MVTRADE 0.007 0.116 0.041 0.263 | 0.086 0.420 0.096 0.570 | 0.101 0.595
RETEN_1YR 0.007 0.105 0.046 0277 0.072 0.487 0.094 0610 | 0086  0.567
GROW_2YR 0.007 0.054 0008 0045 | 0033 0.177 0.059 0324 | 0058 0325
CFTBORRREP_6M 0.007  0.058 0.055 0308 0.073 0.408 0.095 0.525 | 0.080 0518
MTBV_6M 0.007  0.040 0049 0273 | 0076 0.453 0.095 0533 | 0102 0570
MVTRADEMV_1YR 0.006  0.061 0.031 0.211 0.077 0.489 0.098 0.585 | 0.105 0618
ROCE_6M 0.006  0.041 0.052  0.262 0.055 0.308 0.073 0.421 0.071 0413
CROSS3_MOM12M 0.006 0093 0.044 0301 0.061 0.391 0.090 0.558 | 0.091 0.560
MVTRADEMV_3M 0.006 0.077 0.031 0204 | 0072 0.470 0.098 0605 | 0.103 0632
EPSCH_P_6M 0.006 0.057 0.032 0204 | 0065 0.425 0.102 0595 | 0.106 0615
INTANMV_6M 0.006 0.044 0.044  0.247 0.072 0.372 0.092 0496 | 0088  0.472
DPS_1YR 0.005 0053 0.053  0.401 0.057 0.414 0.082 0539 | 0084 0547
LNP_2YR 0.005 0.049 0.031 0220 | 0.081 0.533 0.099 0614 | 0106  0.652
MVTRADE_6M 0.004 0.038 0029 0.190 | 0070 0.454 0.100 0620 | 0.101 0.620
SALESTP_2YR 0.004 0.028 0.035  0.196 0.040 0.197 0.067 0.342 0.067 0353
MVTRADE_1M 0.004 0.047 0.031 0207 | 0.074 0.493 0.101 0.639 | 0.104  0.650
v ’ 0.004 0.029 0039  0.207 | 0.066 0.375 0.090 0.512 0.096 0544
NPMTP 0.004 0020 | 0032 0.165 | 0072 0.432 0.087 0.527 | 0.094 0576
CFTBORRREPDIV_1YR 0.004 0.024 0.042 0238 0.060 0.374 0.078 0466 | 0082  0.495
CF_1YR 0.003 0.021 0042 0245 | 0.062 0.401 0.081 0.505 | 0.082  0.502
CFTTL_6M 0.002 0.016 0.046  0.290 0.047 0.292 0.060 0.350 | 0.057 0.327
WC_1YR 0.002 0.017 0057 0324 0.053 0.310 0.079 0.451 0.080 0473
RETEN_2YR 0.001 0.019 0.044  0.240 0.050 0.297 0.074 0426 | 0072  0.408
TV_2YR 0.000 0.003 0.032 0.210 | 0.026 0.166 0.055 0.335 | 0056  0.347
CROSS1_MOM3M 0.000 0.004 0035  0.236 0.077 0.509 0.101 0.631 0.106 0658
CFTBORRREPDIV_6M 0.000 0.002 0050  0.287 0.072 0.438 0.094 0.537 | 0.100  0.567
EPS_6M 0.000 0.000 0028  0.168 0.059 0.375 0.087 0.521 0.089 0551
BORROW -0.001  -0.011 0.037  0.203 0.086 0.486 0.101 0.562 0.106  0.580
TV_1M -0.002 -0.017 | 0035 0214 0.077 0.430 0.098 0615 | 0106  0.649
ECANDRES_2YR -0.002 -0.018 | 0015  0.091 0.050 0.296 0.072 0.416 0.071 0.421
ICBT -0.003 -0030 | 0.054 0313 0.085 0.513 0.101 0599 | 0107 0615
OPMTP -0.003  -0.022 | 0041 0.226 0.065 0.386 0.084 0.497 0.091 0.538
MVTRADEMV_6M -0.004 -0.044 | 0033 0222 0.075 0.500 0.100 0613 | 0104 0639
BORROW_1YR -0.005 -0.047 { 0030 0.190 0.048 0.309 0.070 0.424 0.075  0.450
SALESTP -0.007 -0.050 | 0043  0.235 0.073 0.427 0.087 0510 | 0095  0.565
wC -0.007 -0053 | 0055  0.281 0.081 0.447 0110 0640 | 0.112 0658
EPSCH_P_12M -0.007 -0.072 | 0032 0222 0.073 0.489 0.097 0577 0.105 0621
BTMV_2YR -0.007 -0.046 | 0042 0.256 0.063 0.346 0.078 0446 | 0.082  0.468
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Appendix F: 8

F.4. Expected Return Model Created from a 12-Month Moving Average Timing Model

The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
return models using nonstandardised attrbutes. The procedure starts by applying the Haugen and Baker
(1996) methodology using one explanatory varable. A twelve-month trailing moving average model is used to
predict the slopes of the varables. The forecasting ability of the varable is tested using the Information
Coefficient (1C) of Grinold (1989), and the vadable that displays the highest IC is taken to the next step where
the above procedure is repeated using two varables, the first being that from the first step. The second
attribute to remain in the model is that which combines with the first attribute to produce the highest IC. The
stepwise procedure continues until the multifactor expected retum model derived at a stage displays an 1C
lower than that of the previous stage’s model. The Information Ratio (IR) calculated is that of Qian and Hua
(2004) and is the mean monthly IC divided by the standard deviation of the IC over the months. The mean
IC and IR statistic of the multifactor models tested at each step in the procedure are displayed. The statistics
refer to the multifactor model consisting of the varables that remained in the expected return model from
previous steps and the varable next to which the statistic is displayed. Varables that remain in the model are
displayed in white on a black background, and the mean IC and IR of the model with that varable’s addition
are similarly displayed. In the last step of the procedure, the variable that combines with those that remained
in the model from previous steps to give the highest mean IC is displayed in bold on a grey background, as
this model is inferior that created at the previous step. The vadables are listed in descending order of the
univariately calculated mean IC statistic (in other words, the mean IC statistic calculated at the first step in the
stepwise procedure). The data were extracted from DataStream Intemational. Refer to Table 4.2 in Chapter
Four for the definitions of the firm-specific attributes.

1 Variable 2 Variables 3 Variables 4 Variables §Variables ¢ Variables 7 Variables
Attributes MEANIC R |MEANIC 1R |[MEANIKC IR MEANIC (R |MEANIC (R |MEANIC IR |MEANIC IR
O 0.074 0.468
P_1YR 0066 0407 | 0084 0409 | 0094 0570 | 0126 0618 | 0145 0669 | 0162 0668 | 0068 0256
MOM_3M 0.061 0.381 0.082 0.389 0.103 08617 0117 0589 | 0133 0608 | 0.151 0.613 0.133 0.558
P_6M 0058 0358 | 0.089 0.445 0.097 0.590 0.122 0597 | 0138 0628 | 0.154 0.634 0.124 0.475
P_3M 0058 0352 | 0062 0398 | 0103 0618 | 0117 0568 | 0134 0608 | 0.150 0608 | 0.134  0.560
0BOS_6MMA 0057 0323 | 0059 0358 | 0096 0553 | 0115 0538 | 0.131 0577 | 0.149 0501 0.142  0.589
LNP 0056 0431 | 0084 0541 | 0108 0837 | 0124 0602 | 0141 0625 | 0.158 0612 | 0049  0.192
MOM_6M 005t 0310 | 0.070 0458 | 0097 0587 | 0120 0587 | 0.135 0624 | 0.153 0832 | 0125  0.483
LNMV 0044 0313 | 0073 0448 | 0102 0572 | 0128 0610 | 0144 0833 | 0.160 0612 | 0014 0058
BVPS 0042 0438 | 0083 0481 | 0108 0629 | 0125 0630 | 0140 0643 | 0.158 0633 | 0023 0119
TV_1YR 0040 0333 | 0092 0539 | 0118 0895 | 0123 0602 | 0132 0576 | 0.151 0646 | 0037  0.475
MVTRADEMV_1YR 0039 0407 | 0084 0476 | 0097 0679 | 0112 0582 | 0123 0566 | 0.152 0657 | 0044 0215
0037 0293 JRIZIIEXZE
MOM_18M 0035 0249 | 0056 0.395 0.092 0.584 0129 0870 | 0.147 0682 | 0.155 0.665 0.101 0.414
LNMV_3M 0032 0194 | 0067 0428 | 0098 0584 | 0128 0588 { 0137 0638 | 0.157 0628 | 0.155 0609
MVTRADE_1YR 0032 0285 | 0063 0422 | 0098 0643 | 0112 055 | 0128 0577 | 0.157 0859 | 0030  0.158
GROW 2YR 0031 0253 | 0058 0334 { 0078 0488 | 0103 0501 | 0120 0584 | 0.120 0535 | 0013 0068
0029 0243 | 0079 0483 | 0100 0620 QRELIENTT]
DPS_6M 0028 0200 | 0.098 0.683 0.122 0.858 0.128 0628 | 0141 0888 | 0.152 0619 0.100 0.459
INTANMY_6M 0027 0225 | 0.085 0568 | 0.107 0.757 0095 0508 | 0.11% 0574 | 0.4%7 0515 0.007 0.033
DIV_2YR 0027  0.187 | 0.084 0.443 0.119 0.685 0.138 0.587 0.134 0528 | 0.133 0.474 0.030 0.122
ICBT 0026 0276 | 0077 0449 | 0101 0606 | 0123 0548 | 0129 0549 | 0.134 0508 | 0025  0.092
LNMV_6M 0025 0165 | 0073 0481 | 0100 0610 | 0132 0608 | 0138 0817 | 0.157 0596 | 0156 0598
MVTRADE_2YR 0025 0202 | 0057 0382 | 0106 0696 | 0113 0580 | 0133 0630 | 0137 0587 | 0036 0239
INTANMV_1YR 0024 0204 | 0085 0503 | 0.114  0.711 0.121 0569 | 0143 0708 [ 0.131 0528 | 0004  0.020
P 0024 0256 | 0072 0489 | 0102 0619 | 0122 0608 | 0138 0628 | 0.153 0617 | -0001 -0.004
CFTBORRREPDIV 0023  0.t41 0.085 0.444 0.t07 0.569 0.120 0.837 0.140 0.681 0.152 0.881 0019 0.075
MVTRADEMV_6M 0023 0265 | 0061 0404 | 0.101 0.661 0120 0602 | 0132 0815 [ 0.160 0884 | 0056 0286
v 0023 0172 | 0073 0391 | 0104 0590 [ 0119 0626 { 0133 0829 | 0.158 0659 | 0.163  0.651
SALESTP_2YR 0022 0151 0063  0.33t 0080 0461 0097 0489 | 0124 0641 0.141 0839 | 0.081 0.320
FOUR_YREARNGROWA 0022 0197 | 0.054 0.203 0.090 0.501 0.080 0.350 0073 0308 | 0.087 0339 0.022 0.100
CHSALE_LES_CHACRE 0022 0208 | 0072 0529 | 0090 0674 0098 0459 | 0138 0598 | 0.145 0600 | 0039  0.162
EPS_2YRAV 0021 0245 | 0058 0386 | 0097 0627 | 0116 0560 | 0.137 0635 | 015 0629 | 0104 0450
SALEPEMPLOY_2YR 0021 0122 | 0.082 0.278 0.101 0.468 0121 0.547 0.142 0658 | 0.15¢ 0638 | 0082 0.343
EPS 0020 0232 | 0063 0402 | 0095 0567 | 0119 0605 | 0139 0648 | 015 0634 | 0103 0463
0019 0103 | 0080  0.301

TV_6M 0019 0190 | 0062 0380 | 0105 06858 | 0114 059 | 0131 0612 | 015 0852 | 0052 0274
ICBT_2YR 0018  0.924 0.083 0.381 0.091 0.582 0112 0588 0.134 0652 | 0.141 0575 | 0029  .0.125
RETEN 0.017 0.106 0.070 0371 0.099 0.558 0.124 0.547 0143 0632 | 0.182 0.630 0.003 0.012
MVTRADEMV_2YR 0,017 0.192 0.070 0.477 0.105 0.857 0.115 0.608 0.135 0660 | 0.148 0.852 0.038 0.261
EPS_6M 0017 0.154 | 0.084 0.458 0.108 0.821 0.128 0.667 0137 0876 | 0.154 0.658 0.040 0.198
DPS 0016 0170 | 0080 0372 | 0095 0570 | 0124 0633 | 0140 0661 | 0.160 0655 | 0109 0500
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F.4. Expected Return Model Created from a 12-Month Moving Average Timing Model

- continued
1 Variable 2 Variables 3 Variables 4 Variables $ Varisbles 6 Variables 7 Variables
Attributes MEANIC IR [MEANIC IR [MEANIC IR [MEANIC 1R |[MEANIC 1R |MEANIC R [MEANIC IR
CEPS 0016 0163 | 0085 0485 | 0105 0628 | 0127 0631 | 0142 0851 | 0158 0629 | 0082 0392
0018 0160 | 0066 0426 | 009 0575 | 0135 0869 | 0147 0881
MVTRADE_6M 0016 0133 [ 0056 0375 | 0094 0614 | 0115 0593 | 0130 0620 | 0.158 0655 | 0040 0229
DY_1YR 0.016 0137 | 0082 0548 | 0109 0748 | 0.15 0552 | 0126 0577 | 0.151 0629 [ 0035  0.141
WC_1YR 0015 0141 | 0086 0472 | 0115 0661 | 0.116 0577 | 0148 0645 | 0.154 0657 | 0093 0433
CFTBORRREPDIV_2YR 0.015 0129 | 0.053 0299 | 0083 0.496 0.088 0.480 0.121 0834 0.131 0810 | 0022 0.100
RETEN_1YR 0015 0220 | 0078 0463 | 0106 0670 | 0116 0579 | 0433 0639 | 0146 0604 | 0038  0.191
MVTRADEMV_1M 0015 0188 | 0083 0442 | 0.103 08651 | 0111 0591 | 0124 0604 | 0.150 0647 | 0041 0222
DPS_1YR 0014 0152 | 0088 0589 | 0.110 0751 | 0125 0613 | 0.137 0642 | 0185 0694 | 0094 0451
MVTRADE 0014 0222 | 0087 0431 0.104 0643 | 0128 0634 | 0142 0644 0.158 0642 | 0013 0102
QUICK 0.013 010t | 0072 0389 | 0098 0525 | 0128 0631 | 0.159 0691 | 0.163 0860 | 0045  0.197
CF_1YR 0013 0102 | 0081 0446 | 0100 0567 | 0093 0490 | 0.114 053 | 0120 0509 | 0044  0.181
MVTRADE_1M 0012 0148 | 0063 0416 | 0102 0835 | 0109 0577 | 0.123 0604 | 0.151 0848 | 0037 0217
SALESTP_6M 0012 0082 | 0055 0383 | 0076 0533 | 0112 0480 | 0138 0601 [ 0151 0593 | 0045  0.165
ECANDRES 0.012 0154 | 0.075 0427 | 0.100 0564 | 0.t27 08651 0.145 0658 | 0.159 0634 | 0020 0137
TV_2YR 0011 0113 | 0054 0345 | 0.078 0482 | 0105 0532 | 0130 0623 | 0.452 0650 | 0040  0.240
LNMV_1YR 0.011 0.088 | 0051 0.324 0.098 0811 0.412 0.508 0.138 0823 0.15t 0605 | 0153 0645
ROCE_1YR 001 0.072 0048 0259 | 0.084 0356 | 0079 0.318 0.103 0438 | 0.117 0452 | 0005 -0.021
MVTRADE_3M 0.011 0.123 | 0.081 0409 | 0.100 0627 | 0119 0625 [ 0135 0638 | 0163 0893 | 0035  0.212
NS 0011 0145 | 0075 0427 | 0.101 0589 [ 0123 0628 | 0141 0641 | 059 0834 | 0005 -0.040
CFTBORRREPDIV_6M 0.011 0074 | 0067 0374 | 0097 0580 | 0.123 0599 | 0.141 0664 | 0134 0552 | 0054 0224
DIv 0011 0155 | 0077 0441 | 0102 0597 | 01268 0640 | 0.143 0652 | 0.158 0623 | 0010 0071
ACCREC_1YR_CH 0011 0087 | 0077 0395 | 0113 0628 | 0090 0429 | 0123 0548 | 0127 0508 | 0092 0403
BORROW 0.009 0076 | 0075  0.40t 0.098 0.541 0.128 0649 | 0145 0673 | 0146 0608 | 0008 -0.0M4
WC 0003 0072 | 0072 0388 | 0098 0522 | 0127 0614 | 0157 0679 | 0.157 0653 | 0027 0.115
BTMV_2YR 0009 0058 | 0068 0388 | 0.094 0563 | 0120 0557 | 0.141 0693 | 0165 0743 | 0077  0.290
BORROW_1YR 0.009  0.081 0060  0.401 0.084 0574 | 0120 0612 | 0137 0690 | 0138 0859 | 0029  0.124
TV_3M 0008 0087 | 0074 0441 | 0099 0815 | 0112 0579 | 0130 0591 | 0.162 0873 [ 0031 0175
MTBV_2YR 0008 0050 | 0088 0388 | 0097 0507 | 0117 0577 | 0132 0646 | 0.134 0589 | 0015 0055
EPSCH_P_12M 0008 00383 | 0057 0386 | 0087 0564 | 0115 0589 | 0137 0638 | 0154 0633 | 0149 0612
MVTRADEMV 0008 0057 | 0087 0408 | 0103 08616 | 0120 0622 | 0136 0641 | 0157 0651 | 0005  0.029
ECANDRES_1YR 0007 0062 | 0088 0497 | 0.109 0628 | 0.119  0.571 0120 0585 | 0.132 0574 | 0098 0402
OBOS_3MMA 0007 0040 | 00S8 0374 | 0085 0491 | 0099 0513 | 0116 0510 | 0129 0498 | 0141  0.580
SALESTP 0008 0050 { 0070 0381 | 0093 0524 | 0121 0538 | 0136 0604 | 0151 0598 | 0055 0220
P_2YR 0005 0030 | 0052 0330 | 0098 0569 | 0113 0557 | 0431 0610 | 0.141 0611 | 0082 0394
ROCE_6M 0005 0034 | 0065 0425 | 0095 0473 | 0099 0429 | 0110 0492 | 0.123 0482 | 0.021 0.081
CFTTL_6M 0005 0033 | 0056 0358 | 0.092 0537 | 0.104 0482 | 0115 0550 | 0140 0584 | 0053 0223
V_1M 0005 0048 | 0077 0456 | 0105 0633 [ 0109 0579 | 0124 0600 | 0.150 0643 | 0042 0230
MVTRADEMV_3M 0004 0048 | 0062 0412 | 0.09 0608 | 0.114 0586 | 0130 0595 | 0162 0676 | 0034 0.189
CFTBORRREPDIV_1YR 0003 0022 | 0045 0257 [ 0083 0513 | 0096 0459 | 04133 0604 | 0136 0575 | 0012 0044
MOM_24M 0003 0021 | 0047 030t [ 0080 0530 [ 0112 0559 | 0131 0612 | 0140 0609 | 0083 0305
CROSS3_MOM12M 0003 004t | 0085 0433 | 0093 0562 { 0120 0680 | 0.137 0654 | 0148 0629 | 0021 0136
CROSS1_MOM3M 0003 0045 | 0086 0438 | 0100 0629 | 0112 0593 | 01425 0588 | 0141 0572 | 0003  0.024
CEPS_6M 0002 0030 | 0.087 0414 0.099 0648 | 0.121 0812 0.138 0622 | 0.124 0522 | 0037 0.149
MTBV 0002 0020 | 0088 0574 [ 0096 0590 { 0118 0576 | 0.438 059 | 0120 0434 | 0018 0072
GEAR_6M 0002 0022 | 0080 0460 | 0.107 064t | 0096 0510 | 0115 0573 | 0.127  0.547 | 0058  0.247
CFTBORRREP _6M 0002 0017 | 0052 0301 0083 0487 | 0089t 0488 | 0111 0564 { 0113 0521 | 00s8 0277
000t 0010 | 0097 0484 | 0117 0595 | 0131 0572 FERTCEIROKTF]

A_TURN 0001 0019 | 0075 0434 | 0102 0604 | 0126 0650 | 0143 0640 | 0164 0671 | 0078 0.4S3
RETEN_2YR 0001 0013 | 0048 0258 | 0095 0508 | 0416 0572 | 0136 0637 | 0.158 0639 | 0034 02268
NPMTP 000t 0004 | 0026 0144 [ 0074 0440 | 0.102 0415 | 0423 0510 | 0.t41 0539 | 0028 0093
LNMV_2YR 0000 0002 | 0058 0379 0095 0594 | 0128 0637 | 0148 0723 | 0163 0728 | 0111 0488
MTBV_6M 0000 0001 | 0087 0532 ( 0103 0629 | 0086 0421 | 0099 0432 | 0129 0481 | 0063  0.250
CROSS6_MOM12M 0000 0004 | 0056 0379 0097 0593 | 0110 0567 | 0129 0609 | 0.153 0636 | 0015  0.102
TLTTA 000t 0014 | 0077 0459 | 0100 0602 | 0128 0620 | 0144 0660 | 0182 0683 | 0112 0479
DiV_6M 000t -0.014 | 0.080 0496 | 0.101 0699 | 0.108 0.518 0.115 0533 { 0.137 0523 | 0085 0271
ECANDRES_2YR 0004 0032 | 0024 0148 [ 0055 0334 | 0108 0533 | 0127 0638 | 0121 0539 | 0035 0.143
CF_6M 0007 005 | 0050 0281 | 0074 0431 | 0423 0613 | 0134 0641 | 0152 0636 | 0088 0272
LNP_2YR 20009 0097 | 0055 0388 | o0.091 0.563 | 0.110 0.543 0.121 0559 | 0.132 0.567 0028 0128
P_1M 0012 0077 | 0055 0349 | 0083 0477 | 0096 0485 | 0117 0507 | 0138 0526 | 0134 0515
ACCREC_6M_CH 0013 0112 | 0072 0422 | 0093 0548 | 0098 0487 | 0137 0594 | 0141 0580 | 0100 0438
DY_6M 0013 0089 | 0097 0643 | 0120 0889 | 0428 0599 | 0141 0655 | 0150 0604 | 0030 0378
OPMTP 0025 0167 | 0029 0159 | 0063 0366 | 0108 0479 | 0.129 0558 | 0.150 0577 | 0010 0043
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F.5. Expected Return Model Created from an 18-Month Moving Average Timing Model
The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
return models using nonstandardised attrbutes. The procedure starts by applying the Haugen and Baker
(1996) methodology using one explanatory varable. An eighteen-month trailing moving average model is
used to predict the slopes of the vanables. The forecasting ability of the vanable ts tested using the
Information Coefficient (IC) of Grinold (1989), and the variable that displays the highest IC is taken to the
next step where the above procedure is repeated using two vanables, the first being that from the first step.
The second attribute to remain in the model is that which combines with the first attribute to produce the
highest IC. The stepwise procedure continues until the multifactor expected return model derived at a stage
displays an IC lower than that of the previous stage’s model. The Information Ratio (IR) calculated is that of
Qian and Hua (2004) and is the mean monthly IC divided by the standard deviation of the IC over the
months. The mean IC and IR statistic of the multifactor models tested at each step in the procedure are
displayed. The statistics refer to the multifactor model consisting of the vanables that remained in the
expected return model from previous steps and the variable next to which the statistic is displayed. Variables
that remain in the model are displayed in white on a black background, and the mean IC and IR of the model
with that varable’s addition are similarly displayed. In the last step of the procedure, the varable that
combines with those that remained in the model from previous steps to give the highest mean IC is displayed
in bold on a grey background, as this model is inferior that created at the previous step. The variables are
listed in descending order of the univanately calculated mean IC statistic (in other words, the mean IC statistic
calculated at the first step in the stepwise procedure). The data were extracted from DataStream International.
Refer to Table 4.2 in Chapter Four for the definitions of the firm-specific attributes.

1 Variabie 2 Variabies 3 Variables 4 Variables § Variables § Variables 7 Varisbles 8 Veriablss 9 Varlables.
Attributes MEANIC IR |MEANIKC IR |MEANIC IR _|MEANIC |R |MEANIC IR IMEANIC IR IMEANIC IR _[MEANIC IR [MEANIC m
MOM_12M 0.078 0.505
P_1YR oort 0441 0080 02390 0094 0.468 0112 as51 0148 o579 0.184 oes? 0172 079 0173 0.797 0185 0843

0060 0454 | 0052 0608 | 0120 0607 | 013 0648 | 0146 0580 | 0167 0691 | 0173 0718 | 0470 0768 | 0.479 0817
0051 0422 | 0107 0668 | 0124 0665 | 0128 061 | 0161 066 | 0173 077 | 0176 074 | 0162 0811 | 0182 086
0051 034 | 0072 oaea | 0114 055 | 012 o065 | 0158 05w | 0177 oms [ 0ws o074 | o187 o772 | om0
0050 01 | 007t 0442 | 0108 0524 | D13t 0600 | 0147 0581 | 0168 084 | 0178 075 | 0188 0813 | 0196 086
0050 020 | 0069 0424 | 0108 0509 | 0130 059 | 0147 O05@2 | 0169 067 | 0179 070 | 0189 0817 | 0187 08K
0046 0255 | 0071 0422 | 0108 051 | 0128 0583 | 0148 O0S/3 | 0163 080 | 0473 0706 | 0186 070 | 0191 0811
0046 0324 | 0081 0520 | 0113 0569 [ 0132 0628 | 0147 0S5 | 0171 0732 | 0174 0718 | 0181 0799 | o187 o0&
0045 0268 | 0073 0446 | 0115 0557 [ 01X 0616 | 015 0591 | 0178 0717 | 0186 0746 | 0186 0767 | 0188 0791
0042 0408 | 0073 0501 | 0411 05/ | 01m 0645 | 0164 08w | 0160 0680 | 0153 06z | 0177 07w | 0188  084s
0040 022 | 0065 047 [ 0109 0364 | 0177 o6 | 0158 o064 | 0183 o772
0036 0379 | 0088 0498 | 0106 0575 | 017 0647 | 0162 06m | 016 06 | 01% 062 | 0473 0748 | D2 0796
oo o034 | 0096 0579 | 0106 058 | 012 0623 | 0184 068 | 0154 069 | 0159 062 | 0175 0742 | 0184 079
oms o211 | 008 0427 | 0080 0413 | 0118 o574 | 0158 0S8 | 0170 o6 | o1 07 | ot o747 | eam  oem
oo4 0257 | 0087 0509 | 0037 054 | 0141 0680 | 0147 04 | 013 0541 | 0147 05 | ove 0575 | 0150 o5
003 029 | 0101 0731 | 0008 0591 f 013 0797 | 0.154 0S5 | 0140 0473 | 0120 0430 | 012 0460 | 0425 047
000 0277 | 0083 0509
0029 020 [ 0085 0498 | 0111 O0SG3 | 013t 0620 | 0146 0584 | 0173 0714 | 0183 078 | 0182 0600 | 0189 o0&
0029 018 | 0078 0491 | 0100 0487 | 0120 ©0S73 | 0146 OSM | 0164 Oese | 0160 064t | 0170 06w | 0178 0750
0028 0268 | 0086 0s1t | 0112 0545 | 01 o064 | 0157 o0& | 0165 0682 | 0178 o071 | 0180 0748 | 0182 o073
0025 0165 | 0076 0495 | 0089 043 | 0117 0543 | 0149 0SB | 016 0614 | 0158 0613 | 0158 0675 | 0178 0748

SALEPEMPLOY_1YR 0024 0137 { 0095 0418 | 0108 040 | 0152 0562 [ 015 0600 | 0172 0724 | 0180 073 | 0181 0785 | 0188 0828
MVTRADEMV_6M 004 0283 | 0073 0434 | 0112 0583 | 0130 0652 [ 0150 0619 | 0158 065 | 0168 0680 | 0174 0724 | 0177 0742
INTANMV_1YR 0024 0205 | 0087 0514 | 0088 0499 | 0116 0614 [ 0122 0568 | 0134 0551 | 0134 0581 | 0142 0646 | 0151 o063

4 0023 0253 | 0077 0533 | 0114 0582 | 092 0631 | 0148 0583 | 0170 0711 | 0179 0741 | 0184 08N | 0191 0847
CHSALE LES_ CHACRE | 0022 0214 | 00685 0464 | 0071 0443 | 0105 0612 | 0142 0580 | 0185 0692 | 0167 ©O705 | 0167 0708 | 0474 o743
™v 0022 0174 | 0077 0435 | 0112 0558 | 0129 0611 | 01e@ o©O6m | 0161 0655 | 0163 0623 | 0177 0780 | 0479 o074

MVTRADE_2YR 002 0173 | 0057 0367 | 0076 0419 | 0110 0597 | 0O4a ©05% | 0169 0720 | 0179 0740 | 0178 o783 | 0477 oO7BY
SALESTP_6M 0021 0145 | 0056 0374 | 0031 0507 | 0125 065 | 01® 054 | 0159 065 | 0161 0645 | 0167 0685 | 0165 07W
GROW_2YR 0020 0161 | 0070 0416 | 0088 0470 | 0125 06 | 0122 0515 | 013t 0535 | 0128 0480 | 0140 0562 | 015« o0ese
MVTRADEMV_2YR 0020 024 | 0073 0477 | 0075 0405 | 0110 0582 | 0158 ©06® | 0176 0734 | 0173 0743 | 0184 080« | 0188 oO8n
MVTRADE_3M 0020 029 [ 0074 0483 | 0109 0565 | 0177 062 | 01 0610 | 0150 0613 | 0158 0610 | 0185 a709 | 0176 0780
INTANMV_6M 0020 0157 [ 0074 0434 | 0079 0444 | 0110 058 | 01 058 | 013 052 | 0126 050 | 0124 0517 | 04m 057
0019 0143
Icet 0019 020 | 0085 0513 | 0100 053 | 0124 0603 | DO% 0349 | 0117 0419 | 0135 0493 | 0173 0687 | 014 o
ICBT_2YR 0019 013 | 0074 0455 | 0080 0409 | 0115 063t | 0115 04X | 0147 058 | 0148 0534 | 0159 0561 | 019 o052
QUICK 0019 0157 | 0076 0437 | 0099 0497 | 0117 0552 | 0146 0566 | 0168 0704 | 0173 0700 | 018t 0801 | 0184 OB8
EPS_2YRAV o0t 021 | 0072 0528 | 0092 0562 | 0177 0728 | 0146 0574 | 0170 0718 | 0176 0730 | 0178 o784 | 0186 o0&
SALESTP_2YR 0018 013 | 0074 0448 | 0081 0440 | 0112 0591 | 0145 0602 | 0152 0572 | 0136 0495 | 0128 0494 | 0149 0580
MVTRADE_6M 0018 0150 | 0059 0397 | 0108 05% | 0128 0620 | 013 0621 | 0159 0655 | 0156 0604 | 0168 0707 | 0177 0742

MVTRADEMV_1IM 0017 021 | 0067 0479 | 0108 055 | 0126 0612 | 0120 058 | 0148 0630 | 0159 0660 | 0173 073 | 0168 0731
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F.5. Expected Return Model Created from an 18-Month Moving Average Timing Model

- continued

1 Variable 2 Variables 3 Varabies 4 Variables B Vartatdes ® Varisbies 7 Vananies 8 Variables 9 Variables

Attributes MEANIC 1R |MEANIC IR _|MEANIC (R_IMEANIC IR _|MEANIC IR _IMEANIC IR _{MEANIC IR |MEANIC IR [MEANIC i
wC 0077 0141 | 0075 0443 | 0101 0509 | 0119 0564 | 0143 0572 | 0170 0741 | 0175 0742 | 0185 0623 | 0191 0847
EPS_6M 0017 0154 | 0087 0465 | 0105 0555 | 0136 072 | 0143 0549 | 0125 0458 | 0113 0429 | 012 0487 | 0124 0485
DPS_1YR 0016 0182 | 0030 0625 | 0030 0S50 | 0143 0814 | 0162 0570 | 0154 0560 | 0147 0548 | 0145 0586 | 0153 058
EPS o0t6 0185 | 0075 0510 { 0103 0S5 | 012 0618 | O141 058 | 0168 o071y | 0177 07 [ 0178 0792 | 0185 0820
NPMTP 0016 0105 0448 | 0084 0454 | 0121 0636 | 0130 040 | 0155 07 | 0156 0S6) | 0150 056 | 0156 0618
EPSCH_P_6M 0016 0171 0476 | 0099 0505 | 0124 0630 | 0149 0586 | D164 0701 | 0154 062 | 0162 0683 | 0174 0724
RETEN_1YR 065 0233 0499 | 0109 0570 | 0131 0626 | 0142 0643 | 0168 0743 | 017t 07¥ [ 0172 0797 | 0177 0805
TV_IM ome 0150 0500 [ 0108 0555 | 0126 06%1 | 0151 ©06I5 | 0154 063 | 0160 0625 { 0168 0710 | 0175 0745
CFTBORRREP_6M o014 0124 0311 | 0o8s 0428 | 0111 0566 | 0057 0413 | 0S8 03B | 0119 0453 | 0120 0491 | 0119 Odga
oo 0108 | 0073 0445 | 0111 0552 | 0129 0613 | 0148 0602 | 0162 0651 | 0164 067 | 0174 0745 | 0178 0745

_ o013 0034 | 0062 0398 | 0090 Osm2 | 0121 0614 | 0165 06x
FOUR_YREARNGROWA | 0013 0114 | 0064 0342 | 0076 0448 | 0114 0585 | 0070 0260 { 0072 0259 | 0066 02W | 0048 0176 | 0046 0155
MOM_24M 0012 0084 | 0062 0412 | 0083 0453 [ 0118 0647 | 0149 050 | 0176 0759 | 0183 O7M | 0180 O771 | 0184 0809
o2 0162 0082 0.43%0 om 05N on 062 0154 0605 [ 31 077 0182 0745 0.185 0TS 0.189 0802
0012 oo 0058 0355 0088 045 o1 0588 0114 0451 Rk 0527 0.134 0558 0117 0.50 0.124 0573
o002 0178 0.085 0508 0.110 0562 0130 0150 05 0175 0728 0181 074 0178 0.796 0.183 0817

SALEPEMPLOY_2YR oo 0085 | 0073 0328 | 014 040

ACCREC_1YR_CH oot 0075 | 0087 0480 | 0105 0552 | 0122 0568 | 0121 049t | 0144 0572 | Ot4a 0568 | 015t 0598 | 0158 o6
WC_1YR 000 0095 | 0101 0561 { 0099 052t | 0117 0584 | 0152 061t | 01B2 0762 | Ot81 0758 | 0170 0742 [ 0179 Q@03
MVTRADE_1M 009 0105 | 0068 0472 | 0107 0558 | 012 0615 | 010 0528 | 0148 0625 | 0162 0680 [ 0174 0740 | Q168 0734
RETEN 008 0051 | 0073 0417 | 0107 0506 | 0125 O5™ | 0148 0547 | 0165 0672 | 0172 0693 | 0173 0718 | 0181 0752
CFTBORRREPDIV_2YR 00 0069 | 0079 0471 | 0075 0424 } 0117 0611 | 0149 0616 | 0118 0454 | 0113 0423 | 012 0477 | 0123 0475
CFTBORRREPDIV_8M D08 005 | 0066 045 | 0107 0503 | 01X 0727 | 0128 043 | 0112 0407 | O1ta 0408 | 0142 0544 | 0148 0572
ROCE_1YR 008 005« | 0060 0351 | 0083 0358 | 0100 0537 | 013® 051 | 0157 0619 | 0141 0561 | 0150 0609 | 0168 0694
ECANDRES 0W7 0089 | 0084 0500 | 0111 0574 | 0131 06M | 0151 0596 | 0176 0740 | 0163 0764 | 0181 0801 | 0183 0814
P_2YR 0W? 0047 | 0066 0457 | 0093 053 | 0124 0679 | 0150 0593 [ 0178 0760 | 0179 0708 | 0178 0781 | 0.180 0802
0OBOS_3MMA ow6 0037 | 0069 0455 | 0105 0501 | 0125 058 | 0141 0565 | 0161 0684 | 0166 0712 | 0175 0786 | 0176 0776
oPS 08 0061 | 0069 0448 | 0109 0540 | 0129 0607 | 0148 0585 | 0170 0702 | 0479 0745 | 0180 0791 | 0188 0824
SALESTP 008 0049 | 0086 0498 | 0114 0S87 | 0128 0611 | Of41 0558 | 0180 0674 | 0165 0634 { 0170 0738 | 0477 07
MVTRADE 0006 0088 [ 0077 0509 | 0112 0577 | 0131 0630 | 0154 061t [ 0171 0710 | 0179 0741 | 0177 o7et | 0479 07
MVTRADEMV_3M 0008 0074 | 0074 0479 [ 0110 05682 | 017 0618 | 0150 0617 | 0154 0634 | 0161 0631 | 0168 0717 | 0175 O7™4
DiV_6M 005 0084 | 0090 0543 | 0086 0433 | 0125 0678 | 0118 0413 | 0131 0470 | 0112 0420 | 0098 0370 { 0.108 0428
CEPS_6M 005 0057 | 0079 0479 | 0092 0486 | 0116 055 | 013 052 | 0137 0SS5 | 0147 0628 | 0154 0630 | 0162 OJ2!
TV_2YR 005 0045 | 0063 0376 | 0083 045 [ 0120 0600 [ 010 0640 | 0174 0725 | 0184 06 | 0179 o77A { Ot 0774
CF_8M o005 0039 | 0069 0429 | 009t 047 | 0111 0552 | 0132 0487 | 0146 0521 | 0150 0544 | 0150 0615 | 0.153 o608
DY_1YR OoM 003 | 0088 0%91 | 0088 O05M { 0143 0620 | 0145 0517 | 0.1 0S04 | 0141 0519 | 0141  OS71 | 0.8 0S80
A _TURN 00M 0061 | 0083 0504 | 0111 0568 | 03130 0619 | 0155 0600 | 0173 0728 | 018t 0180 0804 | 0187 084

004 0044 | 0067 0449 | 0089 054 | 012 0740 | 015 062 | 0181 0760 | 0187 0.193  0.847

TV_IM OoM 0039 | 0077 0463 | 0107 0555 | 0125 0606 | 013t 05X | 0150 0632 | 0160 0174 0737 | 0170 073
CEPS 0oy 0028 | 0082 0471 | 0110 0546 | 0128 0599 | 0141 058 | 0183 0719 | 0179 0178 0810 | 0183 0&8
CROSS1_MOM3M oo 0024 | o071 0478 | 0105 0562 | 0125 0811 | 0137 052 | 0152 0653 | 0158 0160 0737 | 0169 0772
ROCE_6M oot 0010 | 0102 0561 | 0089 0427 | 0105 0439 | 0145 0542 | 0145 0572 | 0147 0114 04531 | 0114 Qu8
CROSS3_MOMI2M 00 0006 | 0070 0468 | 0105 0550 | 014 0618 | 0132 0SS | 0162 0708 | 0167 0172 0801 | 0160  O&1S
RETEN_2YR oon 0009 | 0055 0273 | o057 032 | 016 056 | 012 o060t | 0177 o727 | 0178 o710 | o1es 0795 | 010 0797
P_1M 00N 0004 | 0068 0444 | 0097 0489 | 05 0S5 | 0143 0509 | 018 0714 | 0176 0740 | 0977 o079 | 0176 oO7E
MTBV 0OR 0013 | 0034 0603 | 012 0657 | 0132 06% | D157 0591 | 0120 0424 | 0122 0451 | 0124 0462 | 016 0516
oPMTP 00R 0010 | 0059 0326 | 0068 OXR | 0117 057 | 0170 0681 | 0153 0576 | 0147 0544 { 0166 068 | 0167 0673
TLTTA 0OM 0051 | 0083 0487 | 0109 0557 | 0128 0617 | 0150 0602 | 0172 072 | D176 0747 | 0180 0813 | 0187 o080
CFTBORRREPDI oos 00M | 0050 o3¢ | ooz o3 | o1 0w

BORROW 008 0043 | 0070 0370 | 0080 0335 | 0102 0476 | 0124 0493 | 0137 0524 | 0133 0509 | 0143 0606 | 0151 0649
LNP_2YR 008 0062 [ 0058 0405 | 0072 0378 | 019 057 | 014 054t | 016¢ 0678 | 0172 0699 | 0163 0720 | 0168 o7E
GEAR_6M 008 0100 [ 0092 0554 | 014 0521 | 0125 0584 | 0112 043 | 0134 0509 | 0141 0541 | 0143 055 | 0145 0
CROSS6_MOM12M 00® 0163 | 007t 0464 | 0097 0502 | 0121 0S5 | 0150 060 | 0174 0749 | ot80 0763 | 0189 0827 | 0v9t o087
BTMV_2YR 00M 0066 | 0073 0439 | 0036 052 | 010 07% | 0157 0673 | 0178 0606 } 0151 0607 | O1a4 0838 | 0141  o0an
MTBY_6M 0013 0076 | 0081 0476 | 0085 043 | 07 0525 | 0122 0440 | 0I 0430 | 0122 0429 | 0128 0463 | 041 0499
DY_6M 003 0069 | 0100 0673 | 0102 0614 | 011 079 [ 0151 0510 | 013 0457 | o117 0411 | 0119 0427 | 0120 oazs
ACCREC_8M_CH 0o 0132 0079 0493 | 0096 0538 | 0120 0623 | 0137 0567 | 0146 0611 | 0145 O0S67 | 0159 0688 | 0163 Oeve
CF_1YR 004 0120 | 0095 053 | 0105 050 | 0126 0596 | 0129 0507 | 0158 0634 | 0156 0680 | 0152 067 | 0149 O0ess
CFTBORRREPDIV 0015 009 | 0083 0469 | 0094 0474 | 0122z 058t | 0189 0671 | 0170 069 | 0170 0853 | 0179 0717 | 0184 078
BORROW_1YR 007 0157 | 0073 0504 | 007C 0433 | 0102 0617 ; 0128 0521 | 0104 0281 0104 0383 | 0112 0444 | 0128 0514
ECANDRES_1YR 008 0173 | 0095 0SX | 0106 0513 | 017 0592 | 0137 0533 | 0141 0547 | 0141 0530 | 0154 0621 | 0153 o068
ECANDRES_2YR ooz 0179 | 0039 O0x8 | 0059 0303 | 009 0481 | 013 0525 | 0163 0674 | 0166 0688 | 0165 0739 | 018 0780

MTBV_2YR 00M 0207 | 0059 0326 | 0084 0449 | 0109 0553 | 0129 0513 | 0114 0417 | 0114 0423 | 0097 0362 ! 0110 o047
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F.6. Expected Return Model Created from an Historic Mean Timing Model

The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
return models using nonstandardised attributes. The procedure starts by applying the Haugen and Baker
(1996) methodology using one explanatory varable. An historic trailing mean model is used to predict the
slopes of the vanables. The forecasting ability of the variable is tested using the Information Coefficient (IC)
of Grnold (1989), and the vanable that displays the highest IC is taken to the next step where the above
procedure is repeated using two vanables, the first being that from the first step. The second attrbute to
remain in the model is that which combines with the first attribute to produce the highest IC. The stepwise
procedure continues until the multifactor expected return model derived at a stage displays an IC lower than
that of the previous stage’s model. The Information Ratio (IR) calculated is that of Qian and Hua (2004) and
1s the mean monthly IC divided by the standard deviation of the IC over the months. The mean IC and IR
statistic of the multifactor models tested at each step in the procedure are displayed. The statistics refer to the
multifactor model consisting of the vanables that remained in the expected return model from previous steps
and the variable next to which the statistic is displayed. Varables that remain in the model are displayed in
white on a black background, and the mean IC and IR of the model with that variable’s addition are similarly
displayed. In the last step of the procedure, the vanable that combines with those that remained in the model
from previous steps to give the highest mean IC is displayed in bold on a grey background, as this model is
inferior that created at the previous step. The varables are listed in descending order of the univarately
calculated mean IC statistic (in other words, the mean IC statistic calculated at the first step in the stepwise
procedure). The data were extracted from DataStream International. Refer to Table 4.2 in Chapter Four for
the definitions of the firm-specific attributes.

1 Variable 2 Variables 3 Varlables 4 Varlables

Attributes MEAN IC iR MEAN IC IR MEAN IC R MEAN IC IR
MOM_12M 0.072 0.463
MOM_6M 0066  0.415 0.071 0.481 0068 0510 | 0067 0383
LNMV 0.062  0.396 0.063 0400 | 0077 0520 | 0085 0457
BVPS 0062 0372 | 0063 0400 | 0076 0503 | 0083 0433
RETEN 0059  0.467 0.085 0585 | 0085 0609 | 0093 0545
MOM_18M 0.059  0.371 0.063 0412 | 0073 0508 | 0073 0388
DPS 0056  0.349 | 0.064 0423 | 0072 0506 | 0072 0383
P_1YR 0.052  0.301 0.063 0406 | 0.074 0477 | 0078 0398
MVTRADE_1YR 0048 0314 0.071 0466 | 0068 0483 | 0069 0381
DIV_2YR 0.047 0.292 0.074 0.453 | 0066 043 | 0068  0.362
P_6M 0.042  0.308 0.057 0410 | 0060 0429 | 0066 0366
SALEPEMPLOY_1YR 0.041 0.340 0.088 0546 | 0082 0483 | 0083 049
P_3M 0.040  0.295 0079 0452 | 0090 0571 0086 0568
LNP 0.039 0.272 0.086 0.504 | 0089 0506 | 0089 0469
DPS_BM 0.038  0.268 0.073 0.470 | 0076 0533 | 0080 0469
OBOS_6MMA 0.036  0.361 0.078 0466 | 0074 0415 | 0074 0419
DY_6M 0.034 0240 0.071 0454 | 0069 0475 | 0063 0341
NS 0034 035 0066 0470 | 0068 0526 | 0069 0450
0034 0259 | 0095 0652
LNMV_1YR 0.034 0.273 0.081 0.531 0072 0445 | 0093 0645
MOM_3M 0.034 0.307 0.062 0.413 | 0063 0462 | 0071 0.421
ECANDRES_1YR 0.031 0.261 0.047 0332 | 0058 0383 | 0065  0.400
P 0.031 0.338 0.069 0496 | 0074 0544 | 0057 0391
ROCE_1YR 0.031 0.270 0.064 0420 | 0071 0.512 0.066  0.487
LNMV_2YR 0.030 0307 0.083 0.538 | 0077 0479 | 0074 0444
P_2YR 0.030 0.248 0.058 0.391 0060 0416 | 0075 0467
DIV 0028 0310 0.071 0506 | 0073 0548 | 0059  0.387
MOM_24M 0028 015 0.048 0225 | 0049 025 | 0078 0453
CFTP 0.027 0312 0.072 0.470 | 0068  0.500 0050  0.259
DY_1YR 0.025 0.147 0.069 0.355 0.077 0.398 0.068 0416
MVTRADE_2YR 0.025 0212 0.050 0.321 0049 0310 | 0076 0403
EPS_2YRAV 0.024 0.257 0.073 0.430 0.066 0.389 0.047 0.308
MTBV 0.024 0.195 0.084 0578 | 0085 0549 | 0066  0.363
ACCRU 0.023 0.260 0.067 0.448 0.07M 0.535 0.085 0.512
ACCREC_1YR_CH 0023 0283 0.071 0490 | 0071 0518 | 0071 0.427
EPS 0.023 0.195 0.053 0300 [ 0060 0347 | 0075  0.460
MVTRADEMV_2YR 0.023 0173 0.062 0.411 0066 0468 0.055 0.327

0.023 0.160 0.104 0.540
LNMV_6M 0.023 0.300 0.072 0509 | 0096 0482 | 0062 0364
MTBV_2YR 0.022 0.168 0.066 0.362 0.070 0.519 0.098  0.486
ICBT_2YR 0.021 0.194 0.041 0327 | 0069 0371 0.074 0.449
BTMV 0020 0213 0.081 0562 | 0043 0316 | 0068  0.366
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F.6. Expected Return Model Created from an Historic Mean Timing Model

- continued
1 Variable 2 Variables 3 Variables 4 Variables

Attributes MEANIC R |MEANIC |R |MEANIC R |MEANIC IR

CEPS 0019  0.118 0.072 0516 009 0771 0.043 0.316
CHSALE_LES_CHACRE 0.018 0.138 0.066 0412 0069 0471 0.083 0.564
CFTBORRREPDIV 0016  0.103 0.051 0.303 0.072 0.491 0.068 0.389
DIV_6M 0016  0.167 0.071 0.428 0.068 0421 0.070 0.380
TV_1YR 0016  0.141 0.079 0.472 0066 0393 | 0067 0425
LNMV_3M 0015 0123 0.056 0.360 0.071 0405 | 0066 0398
CEPS_6M 0015  0.204 0.074 0477 0060 0372 0.071 0.405
MVTRADEMV 0015  0.149 0.057  0.391 0.068 0.496 0057 0360
TLTTA 0015 0089 | 0080 0468 0062 0468 0.067 0.400
MVTRADE_3M 0.015 0.113 0.067 0.392 0.076 0446 | 0075 0.452
OBOS_3MMA 0014 0135 | 0073 0417 | 0064 0362 | 0076  0.446
INTANMV_1YR 0013 0131 0.072 0420 0088 0559 | 0.061 0.357
SALEPEMPLOY_2YR 0013  0.082 0.024 0.149 | 0.074 0443 0076 0463
MVTRADEMV_1M 0013  0.111 0.086  0.595 0.023 0139 | 0072 0.430
A_TURN 0012  0.135 0.063 0.423 0.103 0806 0.022 0.137
MVTRADE 0012  0.118 0.057 0.402 0.068 0.521 0.086 0.599
RETEN_1YR 0.011 0.088 0055 0305 0059 0454 0.064 0.3%
GROW_2YR 0011 0.086 0.080 0423 0.051 0.291 0.063 0.378
CFTBORRREP_6M 0011 0.082 0055 0313 0075 0403 | 0052 0.298
MTBV_6M 0.011 0071 0.013 0.082 0.051 0288 | 0072 0.396
MVTRADEMV_1YR 0010  0.113 0069 0452 0019  0.114 0052 0295
ROCE_6M 0008  0.113 0.072 0.406 0069 0488 | 0017  0.106
CROSS3_MOM12M 0007  0.056 0.066  0.428 0076 0431 0072 0416
MVTRADEMV_3M 0007 0086 | 0055 0349 0.069 0485 0.074 0.425
EPSCH_P_6M 0007 0057 | 0039  0.221 0054 0322 | 0063 0.384
INTANMV_6M 0007 0059 | 0036 0236 | 0048 0295 | 0056 0.341
DPS_1YR 0.006 0.067 0.074 0.406 0.045 0.266 0.047 0.295
LNP_2YR 0006  0.040 0.072 0.515 0.074 0.39% 0.042 0.249
MVTRADE_6M 0006  0.083 0.078 0.438 0073 0400 | 0072 0.399
SALESTP_2YR 0006  0.040 0055 0348 0.061 0383 | 0072 0402
MVTRADE_1M 0005 0067 | 0078 0.450 0072 0391 0.060 0.376
v 0005 0058 | 0078 0441 0073 0402 0073 0407
NPMTP 0005  0.034 0036 0227 | 0052 0312 | 0049 0.303
CFTBORRREPDIV_1YR 0.004 0030 0046 0269 | 0059 0363 | 0057 0359
CF_1YR 0004 0024 0.061 0.314 0045 0238 | 0046 0.248
CFTTL_6M 0003 0032 0068 0433 0065 0465 | 0070 0.403
WC_1YR 0003 0031 0.062 0.406 0062 0447 | 0064 0.388
RETEN_2YR 0003 0024 0067 0366 0077 0404 | 0079 0.422
TV_2YR 0003 0019 | 0068 0.450 0072 0516 | 0068 0.416
CROSS1_MOM3M 0003  0.021 0085 0486 0082 0462 | 0082 0.464
CFTBORRREPDIV_6M 0002 0026 0076 0454 | 009 0685 | 0.092 0.654
EPS_6M 0002 0015 0.078 0433 | 0074 0429 | 0072 0.422
BORROW 0.001 0.020 0.075 0481 0074 0520 | 0074 0420
TV_1M 0000 -0.003 | 0.074 0493 | 0073 0532 0069 0422
ECANDRES_2YR 0000 -0001 | 0.086 0371 0069 0330 | 0068 0324
ICBT -0001 -0005 | 0.077 0.428 0073 0399 | 0073 0.399
OPMTP -0001  -0.020 | 0.068 0447 | 0064 0448 0.067 0.396
MVTRADEMV_6M -0002 -0020 | 0.043 0219 | 0080 0440 0.078 0.433
BORROW_1YR -0003 -0021 | 0.064 0.371 0.067  0.408 0.066 0.369
SALESTP -0004 -0040 | 0073 0417 | 0069 0395 | 0067 0.3%0
wcC -0.004 -0029 | 0.078 0.382 0073 0394 0.054 0.288
EPSCH_P_12M -0.005 -0.043 | 0.050 0.313 0.061 0.364 0.058 0.357
BTMV_2YR -0005 -0033 | 0053 0298 0076 0475 | 0076 0.473
TV_3M -0.005 -0.067 | 0.076 0.412 0.072 0398 | 0070 0.394
CFTBORRREPDIV_2YR -0006 -0082 | 0.028 0.138 0050 0279 | 0051 0.289
CROSS6_MOM12M -0008 -0.049 | 0.053 0.313 0.084  0.498 0.086  0.507
GEAR_6M -0009 -0.064 | 0.096 0.660 0.108 0837 | 0092 0648
FOUR_YREARNGROWA -0011  -0.196 | 0.071 0.466 0.068 0478 | 0059 0361
TV_6M -0012  -0076 | 0.003 0.018 0009  0.047 | 0008 0.044
QUICK -0019  -0.147 | 0.045 0.267 0.046 0253 | 0.048 0.263
CF_6M -0022 -0172 | 0.049 0.300 0065 0419 | 0063 0.417
ACCREC_6M_CH -0025 -0.174 | 0.039 0.235 0046  0.256 | 0.044 0.252
SALESTP_6M 0052 0286 | 0.045 0225 0.060  0.298 0.059 0.297
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F.7. Expected Return Model Created from a Twelve-lag Autoregressive Timing Model

The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
retum models using nonstandardised attributes. The procedure starts by applying the Haugen and Baker
(1996) methodology using one explanatory variable. A twelve-lag autoregressive model is used to predict the
slopes of the varables. The autoregressive model calculates an intercept and lag coefficients for the lagged
varables by running Ordinary Least Squares twelve-lag autoregressions only on the controlled monthly
payoffs data before that month. (This is known as an “expanding window”, which results in 24 observations
being used for the autoregression for month 25’s payoff, and 118 observations being used for the last month’s
payoff.) The forecasting ability of the vanable is tested using the Information Coefficient (IC) of Grinold
(1989), and the varable that displays the highest IC is taken to the next step where the above procedure is
repeated using two variables, the first being that from the first step. The second attribute to remain in the
model is that which combines with the first attribute to produce the highest IC. The stepwise procedure
continues until the multifactor expected return model derived at a stage displays an IC lower than that of the
previous stage’s model. The Information Ratio (IR) calculated is that of Qian and Hua (2004) and is the mean
monthly IC divided by the standard deviation of the IC over the months. The mean IC and IR statistic of the
multifactor models tested at each step in the procedure are displayed. The statistics refer to the multifactor
model consisting of the variables that remained in the expected return model from previous steps and the
variable next to which the statistic is displayed. Varables that remain in the model are displayed in white on a
black background, and the mean IC and IR of the model with that vanable’s addition are similarly displayed.
In the last step of the procedure, the vanable that combines with those that remained in the model from
previous steps to give the highest mean IC is displayed in bold on a grey background, as this model is inferior
that created at the previous step. The varables are listed in descending order of the univariately calculated
mean IC statistic (in other words, the mean IC statistic calculated at the first step in the stepwise procedure).
The data were extracted from DataStream International. Refer to Table 4.2 in Chapter Four for the
definitions of the firm-specific attrbutes.
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Attributes MEAN IC R MEAN IC R MEAN IC IR MEAN IC L] MEAN IC L] MEAN IC m MEANIC IR MEAN IC R MEANIC L3
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F.7. Expected Return Model Created from a Twelve-lag Autoregressive Timing Model

- connnued
t Variable 2Voriables 3 Variadies 4 Variables 3 Variables € Vartables 7 Variaties 0 Variables  Varabies
Attributes MEARIC IR |MEANIKC 1R {MEANIC 1R [MEANIC 1R |MEANIKC (R _[MEANIC IR _(MEANIC IR _|MEANKC IR _[MEANKC IR
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0138 | 0021 0158 | 0045 0360 | 0044 0304 [ 0059 030 | 0067 0491 6 0475 0509
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CFTBORRREP_6M 00 0038 | 0024 0209 | 0042 0341 | 004 0306 | 0063 0410 | 0065 0416 | 0063 0412 | 0073 0S50 | 0062 0386
FOUR_YREARNGROWA | oo 00% | 0005 0033 | 002¢ 0135 | 0042 025 | 0083 0407 | 0049 0280 | 00S6 0315 | 004t 0202 | 004 0195
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LNMV_2YR 0001 0004 | 0037 0262 | 0027 0192 | 0049 029 | 0070 0420 | 0O7S 0464 | 0064 0395 | 0084 0383 | 0058 0369
EPSCH_P_12M 0000 0004 | D041 0350 | 0047 035 | 0061 0402 | 0072 0439 | OB 053 | 0063 0553 | 0088 054 | 0052 0570
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F.8. Derived Expected Return Models: Excluding Attributes with Too Few Observations
The Haugen and Baker (1996) forecasting methodology is applied in a stepwise procedure to derive expected
retum models. The procedure starts by applying the Haugen and Baker (1996) methodology using one
nonstandardised explanatory variable. Instead of only using the twelve-month trailing moving average to
predict slopes of the variables as in Haugen and Baker (1996), six iming models are used for slope prediction,
namely one-month, six-month, twelve-month, and eighteen month trailing moving average models, an
historic trailing mean model, and a twelve-lag autoregressive model, which calculates an intercept and lag
coefficients for the lagged variables by running Ordinary Least Squares twelve-lag autoregressions only on the
controlled monthly payoffs data before that month. (This is known as an “expanding window”, which results
in 24 observations being used for the autoregression for month 25’s payoff, and 118 observations being used
for the last month’s payoff.) The forecasting ability of the vadable under each model is tested using the
Information Coefficient (IC) of Grinold (1989). The varable for each timing model that displays the highest
IC is taken to the next step where the above procedure is repeated using two varables, the first being that
from the first step. The second attribute to remain in the model is that which combines with the first attnibute
to produce the highest IC. The stepwise procedure continues until the multifactor expected return model
derived at a stage displays an IC lower than that of the previous stage’s model. Characteristics with fewer than
100 average monthly observations are then screened out of the models. The Information Ratio’s (IR)
calculated are those of Qian and Hua (2004), which is the mean monthly IC divided by the standard deviation
of the IC over the months, and Grnold (1989), which is the monthly IC muluplied by the number of
forecasts made that month. The mean IC and IR statistic of the expected return models created at each step
of the stepwise procedure are displayed for each of the six timing models. The attabutes added as explanatory
factors are shown for each model. The timing models are displayed in ascending order of the mean IC
statistic of the final expected return model that they give rise to. The data were extracted from DataStream
International. Refer to Table 4.2 in Chapter Four for the definitions of the firm-specific attributes.

IR IR
Mean ([{Qian and
Style-timing Monthly | Hua, | (Grnold,
Model Ic 2004) | 1989) iabl
AR12 0.108 0.768 1.526 LNP BTMV LNMV_1YR TV_6M
CFTP BORROW_1YR TLTTA MOM_6M
Hist M 0.109 0.821 1.059 MOM_12M ECANDRES P_1M
™ 0.113 0.659 1.373 MOM_12M RETEN DY_6M CFTP
M 0.149 0.837 1.552 LNMV MOM_12M ECANDRES_1YR A_TURN
LNMV_3M MVTRADEMV_1YR P
CFTBORRREPDIV_6M CFTP RETEN
TV ACCRU TV_1M
12M 0.126 0.626 1.427 MOM_12M BTMV CFTP EPSCH_P_6M
ACCRU
18M 0.101 0.633 1.082 MOM_12M MOM_18M CFTP ACCRU
LNMV_2YR EPSCH_P_12M CFTBORRREPDIV_1YR






