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ABSTRACT

Conventional wisdom holds that the accrual basis is supetior to the cash basis
in the preparation of financial accounts. Accrual-based earnings are supposed to
be a better indicator of future cash flows because they smooth the sometimes-
sporadic inflow and outflow of cash. For this reason, it is argued that earnings,
rather than cash flows, have a greater capital market significance, reflected by
the stronger statistical relationship between the earnings and market-based
metrics of a company’s performance. This study explores the academic
literature behind this broad assumption and specifically examines the
relationship between earnings, cash flows, and abnormal returns across

industries on the JSE Securities Exchange during the period of 1988 to 2002.

After reviewing the historical development of the accrual basis, the theoretical
literature that debated the merits of the cash basis and a cash-flow based system
of accounting is reviewed. With the increased availability of statistical financial
data, the impetus for enquiry into this field then shifted to a more empirical
approach by mostly American researchers that examined the statistical
relationship between earnings, cash flows and both security returns, abnormal
security returns' and future cash flows. These studies are reviewed along
methodological lines as these range from simple studies of association, studies
of incremental information content and finally to contextual studies including
complex non-linear models of security returns specified by a varied mix of cash

flow and earnings variables. Lastly, since this study interests itself with the

1 Abnormal security returns equate to actual return less a specified measure of normal, or market, returns.



relationship between earnings, cash flows and abnormal returns on the JSE

Securities exchange, the combined South African literature is also reviewed.

Significant findings, both methodological and theotetical, are highlighted during
the review and have been used as the basis for the development of the research

design that is employed and the interpretation of tesults.

Using a stepwise multiple regression, levels of eatnings and cash flows, scaled
by beginning of period shatre price, ate regressed against monthly abnormal
returns cumulated over a 12-month petiod beginning 3 months after the
beginning of the financial year. This is done on a year-by-year basis from the
period 1988 to 2002 as well as individually for 11 predefined industry
classifications that could potentially have diffetrent cash flow implications. Both
winsotised and unwinsorised input data is used to control for the effect of
significantly large outliers. Furthermore, due to the significant sample size of
JSE Security Exchange listed companies, which historically suffer from thin
trading, the robustness of the results are tested for the effect of thin trading

using a metric that measures annual share turnover.

On the whole or ‘pooled basis’ the results confirm that earnings dominate cash
flows in predicting abnormal annual returns. This finding is robust to tests of
the effect of outliers and trading volumes. Cash flows do possess information
content both individually, and beyond that alteady contained in earnings
numbers, particulatly in certain industries. The industry specific results are not
always robust to the effect of trading volume and outliers and, for this reason, it
is difficult to draw specific conclusions, at an industry level, beyond the sample

set and sample period investigated.



On a year-by-year basis, the results are neither consistent nor conclusive, which
further limits the ability to draw general findings about this relationship beyond

the specific sample period.

Review of the descriptive statistics of the dependent variable, cumulative
abnormal annual returns, suggests that the CAPM, as specified by the economic

data used in this study, is a poot predictor of expected returns.

In addition, supplementary tests, including an analysis of variance, are
petformed to test the association between cumulative abnormal annual returns,
and as defined above are associated with the direction of unexpected’ earnings
and cash flows, both individually and when the direction of earnings and cash

flow sutptises are corroborative or contradictory.

The results of these supplementary tests show, although not always to a
statistically significant degree, that unexpected earnings are superior to
unexpected cash flows at specifying abnormal returns. Likewise, they confirm
that cases where unexpected earnings and cash flows are both positive and both
negative, that is to say, they ate corroborative, they are better able to specify
abnormal returns than in cases where the directions of these sutprises ate not

corroborative.

2 Unexpected earnings and unexpected cash flows are defined as the difference between actual current year
and expected earnings and cash flows and in this case, employing a naive assumption, expected earnings
and cash flows are expected to be equal to the prior year number.
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Chapter 1

INTRODUCTION

1.1 Objective of this study

Ample empirical research has been conducted into the relationship between earnings and the
value of the firm, with the relationship between cash flows and the firm being largely ignored
in the South African context. This study examines the role of cash flows and accrual-based
earnings, both individually and when combined, in predicting security returns of listed South
African equities in order to assess the comparative information content of these two
accounting vatiables. This will provide evidence in the debate over the supetiority of the
accrual versus the cash basis of accounting. The specific hypotheses and methodology
employed to investigate this relationship are stated later in this chapter and in chapter 4 and
5.

Over a number of years, there have been a numerous methodological improvements in
research design as well as evidence to suggest that this is a contextual relationship. Thete has
been limited South Aftican evidence into the incremental information content of earnings
and cash flows. A previous study by Ogle and Uliana in 1999 suggested that in a South
African context, such factors as industry and stage-in-life-cycle may play a role in the
contextual relationship between accrual-based earnings, cash flows, and security returns. An
industry effect is also suggested in a similar study performed by Lobo and Song in 1989.
Accordingly, this study investigates this relationship broadly as well as focussing on the role
industry classification plays in the differential market value relevance of earnings and cash

flows.



1.2 Historical Background

Merchants in Venice were amongst the first to grapple with the concept of performance
measurement or profit determination in the 14" Century AD. This aided them in achieving
supetior financial control and resource allocation to maximise wealth creation, and Venice
became the leading centre of trade and industry in medieval Europe. This success has been
attributed particularly to Venice’s supetior business organisation (Chatfield, 1974, p.33).
Intrepid sailors would enter short-term partnerships with wealthy investors who would
supply them with consignment stock. They would travel throughout the Mediterranean and
the Near East and trade these goods and, upon return, make a detailed account of their
transactions. Profit and loss was calculated individually for each voyage and the seafaring
trader usually received one quarter of the profit made. (Chatfield, 1974, p.36).

This method of accounting employed in Venice formed the basis of probably the most
influential accounting text ever written, Summa de Arithmetica, Geometria, Proportioni et
Proportionalita by Luca Pacioli in 1496 (Chatfield, 1974, p. 45). This eatly accounting manual

makes no mention of accruals.

Until the beginning of the 18" century the cash basis of accounting was the main system of
accounting (Winjun,1972). Until then, periodic income determination was viewed as a
process ancillary to the preparation of a statement of wealth; the profit and loss account was
used simply to close off the ledger accounts at the end of a period (Lee, 1981, p.64). Because
of the nature of business ventures at the time, usually taking the form of a family
partnership, accounts were only closed off when there was a change in partnership; the sole
motivation being the calculation of a partner’s share of the wealth of the business (Chatfield,
1974, p.38). In addition, taxes were exclusively levied on wealth rather than income, and this

left very little motivation for determining profit.

After the discovery of the Americas and the opening up of trade routes to the East, the
centre of international commerce and industry shifted from the Mediterranean to the
countties of the North Atantic. Similarly, the impetus for accounting evolution shifted.
England found itself in a very favourable geographical location and the resultant economic
prosperity caused a shift from subsistence manorial life to commerce and trading in a more
utbanised environment. Feudal England had been characterised by sporadic business
ventures with little need for calculating periodic profit and loss. Traditional single entry

accounting systems that were used for manorial accounting could no longer deal with the
2



new complexities of the accumulation of capital, credit arrangements, and agency
transactions. Soon accounting practice began to take on the same form as had been used

centuries eatlier in Italy.

The oldest surviving accounting text from England is Breffe Instruction by John Weddington,
which was published in 1567. It bortows substantial volumes from Luca Pacioli’s eatlier
work, but it is the first accounting text to illustrate accruals and deferrals (Chatfield, 1974, p.
56). Although appearing in accounting manuals, it was practised infrequently in England and

this was mainly a result of indifference towards calculating total income.

As business operations achieved new levels of continuity and industty, the motivation
behind the preparation of accounts was no longer the stewardship of manorial assets, but
rather shifted to the protection of corporate investots, income determination, and dividend

payment (Chatfield, 1974, p. 28).

The East India Company was the first joint stock company. It started in 1600 as a company
partaking in speculative expeditions in the trading of spices. For each separate voyage it
needed to raise capital and then, upon return, calculated profit and distributed it to investors.
As the number of voyages grew, it became increasingly difficult to keep accounts of separate
undertakings distinct from each other and it became obvious that permanent capital was
necessaty to fund this perpetual process. By 1657, the principle of permanent capital was
established and by 1661, the East India Company did away with the customary divisions of
profits and assets and announced that in future it would make dividend distributions
(Littleton, 1933, p. 210).

It came to pass that, by law, dividends could only be declated from current and accumulated
income (Littleton, 1933, p. 215). The main objective of the accountant or corporate steward
shifted from wealth determination to the determination of profit available for distribution to
shareholders as an annual dividend as well as taxes levied on annual basis (Chatfield, 1974,p.
82). This required a uniform doctrine that all firms could follow. This included, as part of the
standardised set of codes, the use of the accrual basis for financial statement preparation.

Thus, the accrual basis of accounting was formed.

According to Yamey, by the mid-19" century the abuse of accrual accounting was widely
prevalent (Yamey, 1963, p.38). Creative accounting, it would seem, is an age-old scourge.



1.3 Theotetical Background

Fundamental Finance theory holds that the present value of an income-generating asset can
be arrived at by discounting its future cash flows at the appropriate discount rate. When
valuing companies, earnings prepated on the accrual basis, rather than actual cash flows, is
often used as the basis for predicting future cash flows. Despite cash flow accounting being
the oldest form of monetary accounting, it is widely held that financial performance
measured on the accrual basis provides a better predictor of future cash flows (Winjun,
1972). The Financial Accounting Standards Board in FASB Concepts Statement No. 1,
Odgectives of Financial Reporting by Business Enterprises, patagraph 44, expressly articulates this

premise:

... information described by accrual accounting generally provides a better
indication of an organizations performance than does information about cash

. receipts and payments.

The operations of a firm that give rise to items of expense and income tends to be ongoing,
whereas the disbursement and receipt of cash can be rathet haphazard, particulatly as the
nature of the business environment and financing becomes more complex. Because accruals
are used to allocate items of expense and income to the period in which they are incurred or
earned, rather than when cash is disbursed or received, respectively; accrual-based income
tends to be less volatile. As the period over which performance is measured increases, these
timing differences will reverse and financial petformance measured on both the accrual and

cash basis should be mote comparable.

Because of the apparent superiority of the accrual basis, financial statements are prepared on
this basis and, since 1988, have been supplemented by a cash flow statement’. This
requirement indicates that the accounting standard setting authorities recognise the
significant usefulness of such information over and above that contained in an income

statement and balance sheet alone.

3 This was mandated worldwide at the following times: Canada (CICA) - 1985, USA(FASB) -1987, South Africa (SAICA) -
1988, UK(ASC) -1991, Australia(ASB) -1992, International(IAS)-1995. (Charitou et al, 1999)

4



The linkage between earnings and the value of the firm, in finance theory as described
above, provides the theoretical underpinning behind the use of Price Earnings (P/E)
multiples and Farnings Yields (E/Y) in contemporary equity valuation.

Net income, prepated on the accrual basis, can also be regarded as the increase or
diminution in historical cost value of the undetlying value of a firm over a given period. This
mechanism is expressed by Ball and Kothari in the following excerpt from Financial Statement

Anabsis - Ball and Kothari (1994, p.2):
Earnings literally is 'the bottom line Over the lifetime of a corporation,
essentially all of the events influencing the value created in it are ultimately
captured in its earnings. This is because, as a matter of law, over the
corporation's lifetime all the distributions it makes to its stockholders either are
dividends paid out of earnings or ate capital disttibutions (.e., returns of
contributed capital). Essentially all the added value, over and above the
contributed capital by stockholders, is therefore reflected in lifetime earnings,
by construction. Thus in the long term, there is a fundamental linkage in law
between earnings, dividends, returns to stockholders, and the performance of

the corporation and its managers.

Cash flows however, are real events and are relatively clean of accounting manipulation; cash
flows are not dependent on arbitrary accounting policies and are not susceptible to income
smoothing. To a degree however, it is important to remember that cash based performance
can be manipulated by delaying capital expenditure or managing working capital by delaying
payments to creditors or factoring debtors. Likewise, the creative accountant can cloud the
distinction between operating, financing and investing cash flows and their separate
disclosute. An example of this would be the incorrect classification of an operating lease as a
financing arrangement or vice versa. However, the ability and motivation of management to
manipulate cash flows rather than accrual-based earnings is rather limited as there is both
less scope to do this and cash flows are perceived to be less important. For this reason, one

might suggest that they provide a less tainted view of the real performance of an entity and



accotdingly provide decision useful information not necessarily captured in favoured accrual

income numbers. This study explores this premise.

Further, the accrual process ignores the timing of cash flows and the consequences of this
are twofold; firstly, this ignores the futurity or time value of money and secondly it ignores
the risk that accruals might not crystallise into cash flows. Based on the premise that income
accruals exceed expense accrual, which, all else being equal, is the situation one expects in a
profitable company (or on a macro perspective, in a growing economy), this implies that a
Rand of cash based earnings is worth more than a Rand of accrual income (Dechow et al,
1996, p.26).

This view is at odds with the construction outlined by Ball and Kothari above. They take a
long-term view of the corporation, assuming that all items of income, expense, and
distributions of economic value over the lifetime of the corpotation occur at the same
historical cost. Put more specifically, they ignore the time value of money and the limitations

of historic cost accounting during inflation.

Thete are a number of companies that report ‘paper profits’. However, the reality is that
they cannot crystallise accrual-based profits into real cash flows in order to meet their
obligations and to pay dividends. This suggests that, in the longer term, a firm's value should
be dependent on its ability to generate cash flows and not simply reporting positive accrual-
based earnings numbers. Dramatic evidence of this has been provided by such business
failures as Laker Airways (Lee, 1982) and WT Grant company (Bruno, 1987, p. 32). Despite
both reporting profits for a number of consecutive years, they were forced into bankruptcy

aftet experiencing significant cash outflows from operations for a number of these years.



1.4 Research problem and design

This research hopes to determine whether, as measured by the markets reaction to price
sensitive information, there is information in cash flow disclosures that is not already
contained in earnings disclosures. This is expressed in more detail in Chapter 4. This is done
by examining the differential ability of accrual-based earnings as measured by EPS and cash
flows from operations (CFO) to model abnormal returns of JSE Securities Exchange listed
shares both on a pooled basis and across a range of industry classifications for the period

extending from January 1988 to December 2002

Using the stepwise regression model specified below, the two explanatory variables scaled

EPS and CFPS were used to explain a firm’s Cumulative Annual Abnormal returns.

CAR!‘J = ﬂo+ﬂ1CFi,j+ ﬂzEPS!}j‘F 8:‘,1'

CAR;j = cumulative abnormal return for firm jin peroid i

Bo= yintercept

B~ regression coefficient for cash flow variable

B,= regression coefficient for earnings variable

£ij= residual term

uCFi j= cash flow per share scaled by beginning of period share price for firm jin period i
uEPS, j =earnings per share scaled by beginning of period share price for firm jin period i

Equation 1.1

This stepwise regression identifies the individual variable that is the most statistically
significant explanatory variable by measuring how significantly different the coefficient of
determination is from zero. In the next step, the second less significant variable, either EPS
or CFPS, is then added as a further explanatory varable to identify whether or not it adds
explanatory power to the regression model, which would be evidenced by an increase in the
Adjusted Coefficient of determination. An increase in Adjusted R-squared confirms that the
second explanatory variable also possesses the ability to increase the explanatory power of

the prediction model and therefore must contain incremental information content.
The null hypothesis is expressed thus:

Hy Adj. R’; = Adj. R?, = Multiple R*=0  versus  H,: Adj. R?, # Adj. R?, # Multiple R?# 0

7



A number of additional tests are also performed to test the robustness of the findings and
to deepen the understanding of this relationship. These included winsorising to control for
the effect of these outliers and also developing a method to identify the impact of the thin-

trading phenomenon anticipated on the JSE Securities exchange.

The pooled data is also analysed by industry to test whether the importance of earnings and
cash flows varies across industries as suggested by Barth et al. (1999) and Ogle and Uliana
(1999). Further, a year-on-year, as well as a pooled, analysis was performed for all the tests
detaﬂcd above. This was done in order to test the persistence of findings across time and to

possibly provide evidence to support general conclusions beyond the specific sample period.

Further supplementary tests of association between the direction of cash flow and earnings
sutprises and cumulative abnormal returns are also performed to test if capital markets are
discerning and reward quality earnings that crystallise into cash flows. If this were the case
on the JSE Securities Exchange then one would expect companies with positive earnings
and cash flow surprises to achieve abnormal retums greater than those with only positive
earnings surprises. The statistical significance of this is tested in the form of an analysis of
variance which allows one to infer about the different strength of association of abnormal

returns with accrual-based earnings and cash flows.

Expressed as a formal hypothesis thus:

Hyu=0 versus H:u#0

for each of the 4 combinations of signals from eamings and cash flow surprises as

documented in the methodology in Chapter 5.



Chapter 2

CONCEPTUAL FRAMEWORK

2.1 Introduction

This chapter explores the Efficient Market Hypothesis (EMH) and the mechanism
responsible for price revisions relating to the dissemination of price sensitive information. It
goes on to develop the notion of incremental information content, specifically as it relates to
accrual based earnings and cash flows. This chapter also broadly outlines the development of
the conceptual models employed to investigate the incremental information content of cash
flows and accrual based earnings numbers. The details of this development is further
outlined in the review of relevant literature presented in chapter 3 and is later expressed in

the specific methodology used in this research in chapter 5.



2.2 The Efficient Market Hypothesis

In 1953, Maurice Kendall first examined stock market prices over time in order to establish
patterns that would aid in predicting future economic cycles (Bodie et al., 1996, p. 336). The
results that he published, which characterised share prices as being totally random,
astounded fellow academics. This initially distutbed financial economists but a different
interpretation soon allayed fears that the stock market was dominated by ‘animal spirits'
(Bodie et al., 1996, p. 336). It soon became clear that this seemingly erratic movement of
share prices was characteristic of an efficient, rather than an inefficient, market. Matket
participants reacted in a timely manner to news that affected share prices, and since the
release of price sensitive information is haphazard, the market mechanism would result in

seemingly random price revisions.

This is the fundamental premise on which the Efficient Market Hypothesis (EMH) and
Modern portfolio theoty is based.

The EMH has been classified into three distinct forms: weak form, semi-strong form and

strong form efficient:

® The weak form hypothesis holds that share prices reflect all information available
from matket sources. This implies that past anomalies or price movements cannot be

used to make a profit.

¢ The semi-strong form efficiency assetts that share prices have all publicly available
price sensitive information impounded into the share price and hence the only

profitable strategy would involve utilising inside information.

e The strong form efficiency holds that all available information, both public and
ptivate, is captured in share prices and that the only profits that are made by traders
can be attributable to chance. This is an extreme version that is not very widely

supported. (Fama, 1976)

Matket participants ate bombarded with price sensitive information that telates to the wider

economy as well as firm specific information. Firm specific information can take on the

form of external information, ot internal communications. The single most deliberate and

explicit disclosure of firm specific information is the publication of the annual financial

statements. This exptess communication with its shareholders about a company's historic
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petformance and financial position, along with other information in the notes to financial
statements, assists users in predicting the enterprise’s future cash flows and in particular the
timing and certainty of the generation of cash and cash equivalents. (AC101 — 1998 Revised:

Presentation of Financial Statements, SAICA)

In a semi strong-form efficient market, the publication of the annual financial results should
result in timely share price revisions if the information contained in the annual financial
statements results in revisions of prior expectations. Alternatively, ignoring the effect of
general market-wide information, if no unanticipated price sensitive information is contained
in the annual financial statements, and there are no other coinciding price sensitive

disclosures, one would expect no revision of the share prices.

The annual financial statements can be disaggregated into various components that affect
share prices. This study concerns itself with an investigation into stock market performance
and the quality of earnings. That is to say, whether accrual-based profits per se, affect shate
prices or rather whether the investing public is discerning enough to look through the
accrual-based income numbers and assess whether reported income is supported by real cash
flows from operations. As discussed eatlier, in the long run a company unable to generate

cash cannot pay its creditors and shareholders dividends.

Specifically, this study examines the role of cash flows and accrual-based earnings, both
individually and together, in predicting secutity returns of listed South African equities in
ordet to assess the information content of these two accounting variables. By examining the
relevant information content of earnings per share and cash flow from operations per share
of a number of JSE Secutity Exchange listed equities, classified into broad industry
classifications, over the period 1988-2002, evidence is provided about the relative
importance of these two variables to the users of financial statements. This also provides

evidence in the debate of the merits of the accrual basis in income determination.
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2.3 locremenial infarmufion content

The concept of incremental informatinn coatent is illustrated in the Venn diagrams below:

Figure 2.1

Universe of price
sonsitive information

Cash flow

Eamings

Figure 2.1 illusteates coonventiomal thinking; although evidencing some  incrernental
information beyond earmings, cash flows are infenior at expluning share returns. Earnings

however, have supenor explanatory power 1o predicting segutity returns
Figure 2.2
Earmings

Cash Mow

Universe of price
st ve mioemmation

Figure 2.2 depicts a situation where cash flows exhibit no incremental informanon beyoad
that exhnbited by carnings,

Figure 2.3 below, illusteates o simatgon whete both cash flows and accroal carnings are
individually important in explaimng share price movements but neither possesses any

significant incremental information content beyond that of the other.



Figure 2.3

Cash flows

Umiverse of price
sensilive mifvrmation

Earnings

Fypre 24 below, depicts a scenane where cash flows have information content that is
incremental to that of camings and there is no evidence of multicollineatity X berween the
two aceounting vamables. This scenato is highly volikely given the close long-run association

berween ¢ash flows from operations and camings.

Fipnre 2.4

Cash [lows
BEarnings

Universe of price
semsitive information

4 Mulusllmeanty exiss when wooar ooee independent sanahles ae comelated. 1F two or mans vadabks are highly
coreclaned, theie wdght be wm ovetlap of mformwnce mhesent in thuse o explunabory sarables anel this nesules moshe
phetonctcs Eocest 2z naulieol incan oy,
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2.4 The Earnings/Cash Flow- Return Model used for evaluating information
content
The methodology used to assess the relative information content of accrual-based earnings
and cash flow from operations is discussed in detail in chapter 5: Methodology. Briefly, in
the generic model used in this type of study, earnings and cash flows, as the explanatory or
independent variables, are regressed against a measure of capital market performance after
controlling for market-wide factors. Information content is evidenced by significant
response coeffictents in the explanatory variable or alternatively, in later refinements, by

statistically significant coefficients of determination for the explanatory variables.

Incremental information content is evidenced by controlling or conditioning for the other
explanatory variable by wusing various statistical techniques known as statistical
orthogonolisation. This includes the use of stepwise regression, which uses a second
explanatory variable to explain the variation in residuals of a univariate model using the
primary explanatory variable. In some rare instances, non-statistical methods are also used to

condition for other explanatory variable when testing for /neremental information content.

This type of study use a number of independent or explanatory variable to model a variety of
measures of capital market performance® depending on the objective of the specific study
and the level of methodological refinement. There has been much refinement in the measure
of cash flow varable, which, initially had to be reconstructed, as historically it was not
published in the Annual financial statements. The review of the literature traces this

refinement as well as detailing many variations of cash flow explanatory varable used.

During the evolution of this research framework, both absolute levels of explanatory
variable as well as the level of revision in the explanatory variable are used to model the
value of a firm or the change in firm value over time. To calculate the level of change in an
explanatory variable, an expectation model is developed; the most simple being a random
walk model that anticipates in the cutrent period, the same value as was reported in the prior
petiod. The change in earnings in a given year, for instance, would be used to model the
change in firm value over that same year. Alternatively, the absolute value of earnings might
be used to model the change in firm value over that same year. Some more detailed studies

use very complex expectation models for cash flow variables. Recently, there has been a shift

5 In some cases, capital market performance is not used, but rather other dependant variables such as accounting rates of return
or more specifically, future period cash flows. Refer to Chapter 3: Review of relevant literature for a detailed discussion.
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back to using absolute levels®, which has reduced the complexity of the generic research

framework.

Likewise, there are numerous choices or variations of dependant vatiable used to assess the
relative usefulness of earnings and cash flows. Broadly, these dependant vatables can be

classified into the following groups:
e Equity returns,

® Abnormal equity returns using the Capital Asset Pricing Model as an expectation

model for normal returns,

¢ Abnormal equity returns using a multifactor expectation model such as the APT

(Arbitrage Pricing Theory) model as an expectation model for normal returns,

¢ Abnormal equity returns using the return of the market as an expectation model for

normal returns’,
e Future period cash flows,

¢ Accounting based rates of return.

Mote contextual models have developed which, to a large extent are some varation of the
model discussed above but include dummy coefficients for the choice of explanatory
vatiable that toggle between 1 and O based on the state of the various contextual conditions
being examined. This effectively results in separate estimates of the regression coefficients

under the vatious contexts being examined.

6 Scaled by beginning of period price to mitigate the effects of general price increases and reduce serial autocorrelation.
7 This refinement has been added due to the perceived deficiencies of the CAPM.
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Chapter 3

REVIEW OF THE RELEVANT LITERATURE

3.1 Introduction

This chapter reviews the academic literature which adds to the normative debate over the
metits of accrual versus cash based accounting measures that has primarily been dtiven by a
limited number of researchers from the United Kingdom before moving onto reviewing
almost 4 decades of empirical evidence, driven primarily from researchers in the United
States. The empirical evidence is presented based on similarities in methodological
framework rather than in a chronological order. Further, the South African evidence, which
is far less rich, is presented together despite a great deal of vanation in research problem and
design. Certain South African and Emerging market literature investigating the valuation of
firms and market efficiency, not related specifically to the information content of cash flows
and accrual based earnings, but which has relevance to the application of the contemporary
research framework in a South African context, is also included in the last section of this

chapter.
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3.2 The merits of cash flow information: The Normative debate

The accrual basis went unquestioned in academic literature until the 1960s when a number
of academics began to argue for the use of a Cash Flow Accounting; a system of financial
reporting that describes performance in cash terms. They argued that the accrual basis is
fraught with arbitrary allocations and is dependent on the subjective judgement of
accounting practitioners (Eggington, 1984). The views of these proponents of Cash Flow

accounting are briefly outlined below:

Coughlan (1960, 1962, 1964) recommended that past and expected cash flows should be
used to produce discounted cash flow balance sheets from which income could then be
determined. This approach was aimed primarily at internal reporting and was never taken
any further by Coughlan.

Lee (1972a) examined the relevance of accounting information based on the qualitative
characteristics that constitute decision useful accounting information, rather than an
empirical investigation. Lee also discussed the view atticulated by a fellow academic in 1970,
Professor Gerald Lawson of Manchester Business School. Lawson believed that all financial
statements should be scrapped and replaced with 15 years of cash flow information. Lee
(1972b) made an argument for cash flow accounting because it is free from accounting

manipulation.

Lawson and Lee became the two main proponents behind the adoption of an all-
encompassing cash flow system of accounting. This framework called for past and future
cash flow forecasts, a statement of explanations of vatiances of actual from forecasts, a list
of the assumptions that the forecasts are based on, an audit opinion and an explanation of
non-cash transactions (Lee, 1981, p.65). Based on the quantity of academic literature, it is
clear that this system of cash flow accounting gained a large degtee of acceptance amongst
academics in the United Kingdom in the 1970’s.

Briston and Fawthrop (1971), however, were the first to advocate an audited statement of
vatiances between actual and forecast cash flows. Jones (1975) agreed with the adoption of
this cash flow accounting system as a basis to overcome the problem of discretionary accrual

allocations. Climo (1976) supported the merits of this framework and further suggested that
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cash flows should be reported separately for distinct segments and should be split between
recurring and non-recurring cash flows (Lee, 1981, p.67).

The US literature on cash flows and financial reporting takes on 2 less structured view than

the UK literature, which is in contrast to the outpouring of empirical research from the US.

Thomas (1969) advocated the abandonment of accrual-based income in favour of the
concept of funds® because of the arbitrary allocations inherent in accruals. Thomas (1974)

went on to recommend the inclusion of a statement of monetary and non-monetary assets

(Lee, 1981, p.65).

Ijiri (1977, 1979, 1979) called for the use of accounts based on cash flows rather than
historical cost allocations in order to appraise management. Management, he argued, base
their investment decisions on generating future cash flows. Accordingly, their petformance

should be measured on this basis (Lee, 1981, p.66).

Heath (1978), in an attempt to provide more relevant financial information to users of
financial statements, proposed a new statement of cash receipts and payments. He did not
however question the current basis of preparation of accounting information, but rather felt
that this new statement would have provided new information about firm solvency and

liquidity not already captured in historical cost accrual-based eatnings (Lee, 1981, p.66).

8 Thomas (1969) defines funds as cash plus debtors less creditors.
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3.3 Cash flows and Accrual-based income numbers: The Empirical Evidence

The association between security returns and accounting earnings is a well-researched and
documented relationship. This relationship, although intuitive to modern valuation theory,
was first empirically tested by Ball and Brown (1968) in their seminal paper entitled: ‘An
empirical evaluation of accounting income numbers’. Not only did they document the
relationship between the direction of earnings surprises and abnormal security returns, but
they also noted the timeliness of market reaction to such surprises. Although it is not well
reported, Ball and Brown (1968) show more substantial evidence in favour of earnings
having more information content than a cash flow surrogate does. This paper marked the
first of many to investigate the perceived utility that capital markets place on accounting

disclosures based on the market’s consensus reaction to such information.

The usefulness of cash flow information has been tested empirically in a capital market
context extensively over the last 35 years. Albeit the most popular arena in which to test the
decision relevance of cash flows, it is not the only one. Other contexts in which the
usefulness of cash flows have been assessed include their ability to predict future cash flows,

dividends and corporate failure.

The basic research framework followed in these capital market studies involves using
earnings and cash flows as explanatory variables in modelling the concurrent revisions in
stock prices. Strictly speaking, this says little about the usefulness of earnings or cash flow
data. Rather, in the absence of a strong causal link, it only illustrates an association between
these accounting vatiables and stock returns. The implication however, is that they have
information utility if they are used by the investing public, and their use is reflected by

simultaneous stock market revisions.

Although the literature on this subject makes incremental steps over a period of more than
35 years, some conttibutions establish newfound benchmarks and result in significant
improvements in the contemporary research framework. Thus, rather than trace the
development of this literature in a strictly chronological manner, the relevant literature has

been teviewed along broad methodological classifications. These include:

1. Eatly studies of association of eatnings, cash flows and security returns (exploring
vatious vanants of correlation statistics, both parametric and non parametric,

without any examination of causality),
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Earnings and cash flow’s ability to predict future cash flows (directly examining the
premise that earnings, rather than cash flows, are a better predictor of future cash

flows),

Incremental information content studies (studies that examine the ability of earnings
ot cash flows as an explanatory vatiable, beyond the other, to explain the vatiation in

equity returns),

Contextual studies of the information content of earnings and cash flows (studies
that explote this relationship in different contexts in order to identify pervasive
factors that, along with earnings and cash flows, explain the variation in equity

returns).

Lastly, since this study investigates the relationship between earnings, cash flows and
security returns in the South African context, the combined South African evidence

is also reviewed.

These are summarised in the table below:

Table 3.1
Summary of empirical studies reviewed
Auth Year Classificati Event Window
Ball and Brown 1968 Study of Association Long term
Beaver and Dukes 1972 Study of Association Long term
Belkaoui 1983 Study of Association Long term
Bowen, Burgstahler and Daley 1986 Prediction of Future Cash flows Long term
Greenberg, Johnson and Ramesh 1986 Prediction of Future Cash flows Long term
Dechow, Kothari and Watts 1998 Prediction of Future Cash flows Long term
Barth, Cram and Nelson 1998 Prediction of Future Cash flows Long term
Beaver, Griffin and Landsman 1982 Incremental information content study Long term
Schaefer and Kennelly 1986 Incremental information content study Long term
Wilson 1987 Incremental information content study Short term
Wilson 1986 Incremental information content study Short term
Raybum 1987 Incremental information content study Shott term
Bowen, Burgstahler and Daley 1987 Incremental information content study Long term
Board and Day 1989 Incremental information content study Long term
Bernard and Stober 1989 Contextual Study Short term
Lobo and Song 1989 Contextual Study Short term
Livnat and Zarowin 1990 Contextual Study Long term
Kinnunen and Niskanen 1993 Contextual Study Long term (36 weeks)
Dechow 1994 Contextual Study Long term
Ashiq Ali 1994 Contextual Study Long term
Ashiq Ali and Pope 1994 Contextual Study Long term
Cheng, Liu and Schaeffer 1996 Contextual Study Long term
Garrod and Hadi 1998 Contextual Study Long term
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Quirin and O'Bryan 1999 Contextual Study Long term

Charitou and Clubb 1999 Contextual Study Long term
Hodgson and Stevenson-Clarke 2000 Contextual Study Long term
Graham and Knight 2000 Contextual Study Long term
Barth, Beaver, Hand and Landsman 2000 Contextual Study Long term
Marita van Niekerk 1992 South African evidence: Incremental information content study Long term
Fourie 1992 South African evidence: Study of Association Long term
Pryce 1993 South African evidence: Prediction of Future Cash flows Long term
Wessels, Smith and Gevers 1993 South African evidence: Contextual Study Other®
Kobus 1995 South African evidence: Contextual Study Long term
Wapenaar 1996 South African evidence: Study of Association Long term
De Jager 1997 South African evidence: Contextual Study Other!®
Ogle and Uliana Unpublis! South African evidence: Contextual Study Long term

There are numerous empirical studies into the relationship between various measurements of
income and the value of the firm although this review primarily focuses on those studies that
compare the differential information content of cash and accrual-based accounting
measurements in explaining returns, abnormal returns and future cash flows. One particular
study that also warrants particular attention is a review by Baruch Lev in 1989 entitled ‘Oz zbe
Usefulness of Earnings and Earnings research: Lessons from 2 decades of empirical research’. This study
looked at the various variations of the generic earnings'/return model and asked the
question, ‘How useful is earnings at explaining returns and have methodological
improvements over two decades increased our understanding of this relationship?”’ To
explore this question he looked at the explanatoty power of various models as measured by
the coefficient of determination. This is of particular interest at this is the measure later used
in this study to compare the differential information content of accrual-based earnings and
cash flows when used to explain security returns. The results documented in Lev (1989) are
reproduced in Table 3.2 below.

9 Cash flow/Earnings beta's ability to explain market risk
10 Factor analysis on cash flow and eamings as factors in the prediction of corporate failure

1t Eamnis ing used in a wide sense incorporating accrual earnings, cash based earnings, constant purchasing power i
ngs rporating ArnUngs, p power earmings,
historical earnings and various other accounting based measures of period income.
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Table 3.2
Comparable Coefficient of desermination of other carningsreturn studses

Author/ Reference ‘ear Independent variable R’

Bowen et al. 1987  Annual Earnings and Cash flow components 0.02-0.05
Freeman 1983 EPS 0.07-0.10
Jacobson 1987  Residual ROI 0.05
Lustgarten 1982  Eamnings and Replacement cost and Sales 0.02-0.09
Beaver et al 1982  Net income and cash flows or inflationary gains 0.14-0.15
Lipe 1986  EPS and 6 earning components 0.15
Rayburn 1986  Components of earnings and cash flow 0.000-0.28
Beaver et al 1982  Net income and inflationary gains 0.03-0.30
Sepe 1982  Various ratios: risk and inflation adjusted measures 0.30
Magliolo 1986  Reserve recognition for oil and gas companies 0.10-0.062
Ogle et al. 1999  Components of earnings and cash flow 0.013-0.0145
Global range 0.00-0.30

Range for this study 0.013-0.115

3.3.1 Eatly Studies of Association

The liquidity crisis of the Iate 1970s and calls from the proponents of the notmative debate
regarding the usefulness of cash flows spurred accounting researchets to use what had
become a generic earnings-return research methodology to appraise the merits of cash flow
disclosures (Lev, 1989). At first researchers were forced to construct a rather crude cash flow

proxy because accounting bodies did not mandate the disclosure of cash flow information.

As mentioned earlier, Ball and Brown (1968), although providing the basis for the
methodological framework that was revisited by numerous researchers, did some
supplementary work into the usefulness of cash flows. Their study was one of association
rather than one into the information content of cash flows. In addition, the measure they
tetmed a ‘cash flow measure’ was simply accrual-based earnings plus depteciation and
amottization (Neill, Schaeffer, Bahnson and Bradbury, 1991). They found this measure less
successful in explaining the sign of the abnormal performance index (API) around earnings
announcement dates. These findings were rendered almost anecdotal given the numerous

subsequent refinements made in determining actual cash flows.
Beaver and Dukes (1972) extend the study of Ball and Brown in three respects:

1. to examine alternative accounting methods of measuring earnings, specifically with

respect to the issue of inter-period tax allocations,

2. to examine a broader class of expectation models, and

22



3. to examine a broader class of earnings vanable.

It is this last extension that has cash flow significance. Beaver and Dukes (1972) used three
measures namely current earnings, earnings before deferrals and lastly cash flows, to model
returns. Their chosen measure of cash flow was calculated by adding depreciation, depletion
and amortization to earnings before deferrals. They motivated the inclusion of cash flow by
stressing that ‘many contend that changes in cash flow are a better indication of wealth changes, since cash
Slow is not obscured by attempts by the accountant to measure depreciation and tax charge’ (Beaver and
Dukes, 1972, p.324). Of the three chosen accounting measures, the measure of cash flows
petformed worst in a test of association with the abnormal petformance index (API) and the
authors concluded that cash flows are the least consistent with the information set used to

ptice secutities.

Ahmed Belkaoui performed a similar study of association, which is documented in his 1983
paper ‘Accrual Accounting and Cash Accounting: Relative Mernts of Derived Accounting
indicator numbers’. He reviewed the descriptive statistics of cash flow per share (CFP),
earnings per share (EPS) and common equity pet share (CEP) of 66 companies all scaled by
share ptrice and market returns over the petriod 1959-1977. These semi-accounting index
rates of teturn are scaled in this manner to take into account accounting based petformance
and matket based numbers. ‘The rationale is that the varables that show the greatest
association to security returns are those that the market perceives to have the most
information used in setting equilibrium price’ (Belkaoui, 1983, p. 300). Thus, the variables
that show the least variability and greatest persistence are those that are most meaningful to
the market.

Belkaoui had used the most refined measute of cash flow to date. He adjusted net income
for any non-cash credits and for any changes in cutrent accounts, excluding cash. This
variable represented a cash-accounting based semi-accounting rate of return. The common
equity per share was an accrual-based semi-accounting rate of return with a balance sheet

focus unlike the earnings per shate, which had an income statement focus.

EPS exhibited greater varability than both CFP and CEP. Common equity showed the most
petsistence, followed by cash flow and earnings faired significantly worse. The author
suggests that the lack of association between earnings and security retutrns was the deviation

of true income determined in the market because of management discretion and %ncome
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smoothing inberent in the very definition of accounting income’. Another interesting implication
highlighted in the light of the superiority of the balance sheet accrual measure is that the
fundamental earnings measurement process should be the measurement of assets/liabilities

rather than ICVCIIUC/ €xpenses.

3.3.2 Studies Predicting Future Cash Flows

Bowen, Burgstahler and Daley (1986) made a departure from the contemporary research
framework in assessing the usefulness of cash flow information; rather than assessing
unexpected earnings and cash flows ability to effect market revisions of security prices, they
looked at the ability of these measutes to predict future cash flows. This type of study
examined the assertion that earnings, rather than cash flows, ate a better predictor of future
cash flows, in a more direct manner. This type of study is not a capital market based study
into the usefulness of cash flows but the similarities it shares with contemporaneous research

warrants its inclusion in this teview.

This study uses five measures of cash flow: The naive net income plus depreciation and
amortisation (NIDPR), working capital from operations (WCFO) and three new measures of
cash flow, namely cash from operating activities (CFO), cash flow after investments (CFAI)

and change in cash (CC). These are defined as follows:
NIDPR = NIBEI + DPR
Equation 3.1

WCFO =NIDPR + adjustments for other elements of NIBEI not affecting working capital.
Equation 3.2

CFO = WCFO % Anon-cash working capital.
Equation 3.3

CEAI = CFO + proceeds from sale of PPE + proceeds from sale of Investments + APPE + Alnvestments
Equation 3.4

CC = Abalance of cash and cash equivalents.
Equation 3.5

Where:
NIBEI is Net income before extraordinary items,

DPR is Depreciation and amortization charges, and

24



PPE is property, plant and equipment.

Bowen et al. (1986) couched this research problem as an attempt to answer the following

three questions:

1. Are the new definitions of cash flow (CFO, CFAI, CC) different from those used in
previous research?

2. Are accrual and cash flow measures highly correlated?

3. Do earnings or cash flows best predict future cash flows?

The answer to the first two questions had implications for the findings of all prior research
employing the now supetseded traditional measures of cash flows. The coefficients of
determination (R?) between either NIDPR and WCFO in relation to CFO(CFAI) wete
calculated for the first differences and percentage changes for each of the 324 firms over the
11-year period 1971-1981. A large number of statistically significant R”s were quite low. This
suggests that the traditional cash flow measures used in prior research were poor proxies for

the alternative measures introduced for the first time in this paper.

Bowen et al. (1986) showed that traditional measures of cash flow were much closer to net
income before extraordinary items whereas the more refined measures of cash flow
evidenced significant departutes from the accrual-based earnings number. In the past,
research using traditional cash flow measures exhibited very high correlations between cash
flows and earnings. This made it very difficult for cash flow information to provide any
useful information that was not already captured in earnings numbers. The tendency in these
cases would then have been to underestimate the information content of cash flows. The
findings of prior research may have been biased against making a case for the usefulness of
cash flows because of the shortcomings of their measurement of cash flows, rather than the

lack of information content in cash flows.

The answer to question three provided a basis on which to criticise the assertion that
accrual-based earnings are superior to historic cash flows in predicting future cash flows. It
also provided insight into factors that might be used in creating an expectation model for
cash flow variables in future tesearch. Earnings had been shown to follow a random walk
pattern but the feasibility of such models for cash flows had yet to be explored. The form of

this test is a simple linear model specified as follows:
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Y'r+1 =}<i,z

X

Equation 3.6

Where:
Y, .; = the forecast for the cash flow variable for firm i in period t+1, and

X

4

. = the value of the predictor variable for firm i in period 1.

Where X and Y are the same variable, this corresponds to a random walk model. The
prediction errots of these models were analysed to determine which variables best predicted
1 and 2-year hence cash flows (as measured by the 5 specified measurers of cash flows). The
authors qualified their results because of the simplicity of the models employed and the
short sample period. They concluded that the forecast models do not support the view that
earnings ate supedor to cash flows in predicting future cash flows. They also concluded that
the random walk models were as good as models based on other flow variables with the

exception of CFO. This variable was best explained by WCFO and NIDPR.

Three other researchers from Washington University, Greenberg, Johnson and Ramesh,
were simultaneously testing the assertion by the Financial Accounting Standards Board in
FASB Concepts Statement No. 1, Objectives of Financial Reporting by Business
Enterprises, patagraph 44, that:

Information about enterprise eamings based on accrual accounting generally
provides a better indication of an enterprise’s present and continued ability to
generate favorable cash flows than information limited to the financial effects

of cash receipts and payments.

Their study differed from Bowen et al. (1986) in a number of ways. The authors elected to
make a trade off with respect to the quality of cash flow measures in order to extend the
sample period. Bowen et al. (1986) had chosen a sample period from 1971 to 1981 because
pdor to 1971 no wotking capital from operations data was available on Compustat tapes.
Greenberg et al. extended their sample period by calculating cash flow from operation, their
only cash flow variable, using the indirect method. This was done by adjusting eamings for
all non-cash items and for any changes in curtent assets and liabilities excluding all cash

items. This enabled an extension in the sample period from 1963 to 1982
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Earnings and the reconstructed cash flow variable were used separately in a univariate
ordinary least squared regression to explain cash flows for the subsequent 5 years. The
superiotity of earnings or cash flow to predict future cash flows was appraised by inspecting

the coefficient of determination for all the OLS models for the 157 firms included in the

sample.

The results showed that earnings were statistically significantly superior at explaining future
cash flows. All firms that exhibited autocorrelation were removed and earnings were still
shown to be far superior at predicting future cash flows than cash flows. Further analysis
used two and three period earnings and cash flows in a multivariate model to predict future
petiod cash flows. This once again confirmed the superior explanatory power of accrual-
based earnings. A similar study in South Africa produced contradictory results (Pryce, 1993).

'This is discussed later in the combined South African evidence.

In 1998 Dechow, Kothari, and Watts tested earnings versus cash flow in their respective
ability to predict future cash flows. They borrowed insight from Dechow (1994) that showed
that, as the length of a firm’s operating cycle increases, accruals increase the association
between eatnings and returns. This research study hypothesized that, as the operating cycle
increases, accruals play an increased role in adjusting cash flows for matching and timing
problems and therefore increase earnings ability to predict future cash flows. This was tested

on financial data from 1337 firms over a sample period extending form 1963-1992.

This paper created a theoretical model for cash flows and accruals constructed primarily
from changes in accounts receivables, accounts payable and inventory. Dechow also
reported that both earnings and cash flows do have incremental information content beyond

each other, despite earnings superiority.

Barth, Cram, and Nelson (1998) extended the wotk of Dechow et al(1998). By
disaggregating earnings into cash flow and its vatious components of accruals, the different
accrual components were shown to reflect different information relating to future cash
flows. This further enhanced the superiority of accrual-based earnings to cash flows as a

predictor of subsequent period cash flows.

A similar methodology to Dechow et al. (1998) was employed, but it was expanded to

include depreciation, amortization and other accruals in explaining future cash flows. These

variables were shown to be statistically significant and were better at predicting future cash
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flows than models based on several lagged earnings variables. This disaggregation showed
that the components of earnings, namely various curtent and long-term accruals and cash

flows, individually contained information content that was lost when aggregated into
earnings.
3.3.3 Early Incremental Information Content Studies

As described eatlier in chapter 2, the concept of incremental information content of an
explanatory variable implies that, after conditioning for other explanatory variables, further
explanatory variables are still associated with returns. This concept is illustrated in the Venn

diagrams Figure 2.1 to 2.4.

The inflationary conditions that prevailed in the 1970’s lead many to speculate about the
usefulness of historic cost accounting. Hawkins (1977) asserted that security returns
responded more to cash flows than to historical cost earnings because the latter was
meaningless in an inflationaty economic environment. Consequently, Beaver, Griffin and
Landsman (1982) chose to empitically test this assertion by including 2 cash flow variable as
one of their four explanatoty ‘earnings’ variables in an investigation into the information
content of replacement cost earnings. They measured cash flows as historical cost net
income prior to adjustments for depletion, depreciation and amortization. This was identical

to the variable used by Beaver and Dukes (1972).

For the purpose of inter-study comparability, the basic research design employed in this
study was based on Easman, Falken, Stein and Morse (1979). It involved conducting a cross
sectional regression with security returns as the dependant variable and one or more of the
‘earnings’ variables as the explanatory variables. Information content was evidenced by
statistically significant regression coefficients of explanatory variables. Incremental
information content was evidenced by continued statistically significant regression
coefficients when further explanatory variables were introduced in a two-stage regression.
Percentage changes from previous year levels were used as the explanatory variables, which
assumed they followed 2 random walk pattern. Returns were calculated over a 12-month
holding period from 1 Jan to 31 December and included cash dividends and any capital gains
ot losses divided by start-of-period share price. A cross-sectional regression was motivated
as the authors felt that maximum varation in explanatory variables is desirable and this was
achieved cross-sectionally rather than in a time series regression. The sample period was a 2-

year petiod, 1977-1978, and thus insufficient data would have been provided for a time
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series regression. The sample included data from 313 firms. The cash flow variable used was
net income pror to deductions for depreciation, depletion and amortization. Beaver et al.
(1982) alluded to the inadequacy of this as a measure of cash flow by adding that this

earnings variable was labelled ‘cash flow’ for ‘convenience’.

In their preliminary findings, Beaver et al. (1982), showed that the correlation coefficients of
percentage changes in historical cost earnings and cash flow was 0.55 (0.73) in 1977 (1978).
Historical cost earnings had a mean percentage change of 13.4 (14.2) and standatrd deviation
of 21.6 (29.1) in 1977 (1978). Cash flow however had a mean of 13.5 (14.1) and standard
deviation of 18.3 (20.1). The cash flow measure was, thetefore, less volatile over the sample
petiod selected. Beaver et al. (1982) found that cash flows had information content beyond
earnings only in a pooled regression. The authots found the lack of year on year consistency
between performance measured on a cash and accrual basis disturbing and they concluded
that “performance [measurement by earnings and cash flows] is still an open issue”(Beaver et

al, 1982, p. 39)

A number of changes were made to this research design in order to test the robustness of
their findings. Residual returns were used as the independent variable in a time seties
expectation model with a sample period of 60 months of historical teturn data from the
period December 1976. An alternative 12-month holding petiod for the accumulation of
returns is also used. This is the petiod 1 April to 31 March. Under both these modifications,
Beaver et al. (1982) reported that all the initial findings persist.

Schaefer and Kennelly (1986) wete also amongst the first to investigate the incremental
information content of cash flows after conditioning for earnings using statistical
orthogonolisation (Neill, Schaeffer, Bahnson and Bradbury, 1991). This study used three

cash flow vanables:

1. The same crude measure used by Beaver and Dukes (1972): Net income plus

depreciation plus depletion and amortization.
2. The second varable included adjustments for both current and long-term accruals.

3. Lastly, the most refined varable simply excluded cutrent maturities of long-term

debt from the second variable.
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Cross-sectional regression models were run for each of the three-year sample period, using
market model residual returns as the dependent variable and the percentage change in
accrual earnings for the corresponding 12-month period as the independent vatiable. The
cash flow measure was the second independent variable after controlling for earnings. The
resulting cash flow response coefficient estimated the incremental effect of each cash flow
variable beyond earnings. Because of the high correlation between explanatory variables, the
authors observed high levels of multicollinearity.

These findings showed that accrual earnings dominated cash flow in explaining abnormal
returns and, even mote surprisingly, the crude measure of cash flow exhibited as much
incremental information content as the two more refined measures (Neill, Schaeffer,

Bahnson and Bradbury, 1991).

Wilson made significant contributions to the study of the information content of cash flows
in two papers: “The Relative Information Content of Accruals and Cash Flows: Combined
evidence at the Earnings Announcement date and Annual Report Release Date’, published
in the Journal of Accounting Research in 1986 and The incremental information content of
the accrual and funds components of earnings after controlling for earnings’ which first
appeated in The Accounting Review, Apnl 1987. Despite Wilson (1986) predating Wilson
(1987), the former is an extension of the work presented in the latter (Neill, Schaeffer,
Bahnson and Bradbury, 1991). Therefore, for ease of discussion, these two papers are not

reviewed in chronological order.

Wilson (1987) made a radical departure from the conventional methodological framework
that resulted in him being awarded the 1986 competitive manusctipt award by The
Accounting Review. Wilson identified a peculiasity in the financial reporting environment
that provides the opportunity to control for earnings without statistical conditioning.
Earnings are announced in the Wall Street Joutnal (WSJ) ptor to the annual report release
date or SEC filing. The disaggregation of earnings into both its cash and accrual components
can only be made at this later date. Other authors have treated these two events as one and
employed 12-month event windows. Wilson used daily abnormal returns around the event
signalled by the WSJ publication to measure the market response to earnings. Assuming a
semi strong form efficient market, any subsequent revisions at annual report release date are
induced by the information that allows investors to disaggregate earnings into its cash and

accrual components respectively. Although this methodology provided evidence of
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incremental information content, it could not be attributed specifically to the accrual or cash
components of eamings. The only conclusion that could be drawn was that disaggregation
into these components provided more information than was contained in earnings alone.
Wilson (1986) addressed this and separately measured the relative information content of

these two components.

This exacting methodology created its own new problems; the precise date of information
dissemination into the market was difficult to determine as some firms released abridged
results after earnings announcements but ptior to the filing of Annual Financial Statements

with the SEC. These companies were removed from the sample.

Prior studies employing annual holding periods used either random walk or time series
models as expectation models for cash flows. This was previously considered to be
acceptable since the abnormal returns were measured over the holding period coinciding
with the market revisions of these variables. However, when utilising a short event window,
one needed to isolate the short-term explanatory variable revisions that prompted the market
to revise share prices. Thus, more accurate expectation models were required for the
explanatory variables. Wilson (1987) employed a cross-sectional regression model for 15
current and lagged accounting variables for all the firms in the sample. Encouragingly this
expectation model reported a very high R? of 47.2%. It is interesting to note that earnings,
learnt some weeks before, only contributed 1.2% to the coefficient of determination in the

cash flow expectation model.

The regression of these residuals against abnormal retutns over a 9-day holding period
around SEC filing date provided statistically significant evidence that the disaggregation of
earnings into the two components, cash flow and accruals, has information content beyond
earnings. Since this study was conducted only over the fourth quarters of the 2-year period
1981-1982, it was suggested that these results might have been a function of
contemporaneous macroeconomic conditions. A severe economic downturn during the
sample period may have created a matket mentality that rewarded companies that decreased
inventoties and receivables and converted them into cash. This implied that these results
wetre pethaps period specific, rather than providing evidence of the information content of

cash flow and accruals per se.

31



Wilson (1986) followed up on Wilson (1987), which provided evidence that the market
relevance of earnings, disaggregated into cash flows and accruals was different to the
aggregated earnings figure. The aim of this subsequent study was to conclude which had
greater information content. Wilson (1987) could not conclude which had more since the
methodology failed to distinguish the market response from the accrual component from its
complement, cash flow. Since earnings were already known at the SEC filing date,
knowledge of the cash flow component of earnings implied the immediate knowledge of the

accrual component as well.

A two-return model was used where abnormal retutns are aggregated at two diffetent points
in time: earnings announcement date and annual financial statement release date. The
combined market response associated with cash flows and accruals at these two dates was
used, in conjunction with the restriction of a number of parameters in the model, to
determine the information content of cash flows beyond earnings, and accruals beyond cash
flows (Neill et al., 1991). The sampling restrictions and expectation models were virtually
identical to Wilson (1987).

The findings of Wilson (1986) confirmed that non-curtent accruals (total accruals) and its
complements, working capital from operations (cash flow) had inctemental information
beyond earnings. They further illustrated that accruals had incremental information beyond
funds whete accruals are represented by non-current accruals and funds represented by cash
flows from operations. The study failed to find evidence that non-current accruals or
working capital from operations possess incremental information content beyond each
other. This suggested that prior studies, that simply specified cash flows as wotking capital
from operations or other such crude cash flow measures, might have misconstrued the

importance of true cash flows when compared with accrual earnings (Neill et al,, 1991).

Judy Rayburn, in her 1986 paper entitled The Association of Operating cash flow and Accruals with
Security returns, extended the Wilson (1986) study to a 20 year period: 1963-1982 and uses an
operating cash flow vatable. This extension tested the persistence of the results of Wilson
(1986) which Wilson himself hinted might have been period specific.

Two cross-sectional regressions were estimated for each of the sample years. The first
assessed the incremental information content of total accruals beyond operating cash flow

and the second model tested the incremental information content of depreciation, deferted
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tax, and the working capital adjustments of the accrual component of earnings (Neill et al.,
1991).

In each model, the dependant vatiable was the market model annual abnormal return based
on 60-months historic returns, while the explanatory variables were the residuals of two firm
specific-time series expectation models. Firstly, a simple random walk model was used and
secondly, a holdout regression model including post event data was used. This model used
all available data from the sample period for the financial statement vatiable being predicted
excluding the cutrent year’s value.

Interestingly, the random walk model appeared to give more significant results: both
aggregate accruals and operating cash flow were associated with abnormal returns. Less
flattering results were achieved for the disaggregation of the components of accruals. With
the holdout model, only CFO and changes in WC were significant which agreed with the
findings of Wilson (1986) that only current accruals, and not non-current accruals, provide
information content. However, all components of accruals were significant under the

random walk hypothesis.

Bowen, Burgstahler and Daley (1987) built on their 1986 paper that examined the ability of
cash flows versus earnings ability to predict future period cash flows by examining the
incremental market value-relevance of cash flows and accruals. They tested two hypotheses,
which they labelled the ‘institutional’ perspective and the ‘primitive’ perspective. The former
held that earnings dominate cash flows in terms of market relevance but cash flows do
provide some additional information. The latter suggested that, with the cash basis predating
the accrual basis, eatnings are calculated after accrual adjustment is made to cash flows. This

construction tested the information content of these accrual adjustments.

Bowen et al. (1987) listed five reasons why ptior studies failed to show incremental
information content in cash flows. These authors set out to improve their research design to

overcome these possible reasons. These wete:
1. Poorly measuted cash flow variables.

2. Pootly specified cash flow expectation models that lead to poorly measured unexpected

cash flows.

3. Pooily measured abnormal returns.
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4. A pootly specified holding period for the cumulation of returns while information

disseminates into the market.

5. Lastly, the reality that cash flow information did not possess any incremental

information content.

They used cash flow measures defined in Bowen, Burgstahler, and Daley (1986) because
these had eatlier been shown to be pootly correlated with earnings. This reduced the
problem of multicollinearity as discussed in Christie (1984).

The specifications of the expectation models differed in format for the various explanatory
vatiables. For operating flows (accrual-based earnings), it was suggested that these measures
follow a random walk process meaning that a subsequent year’s expectation was consistent
with the prior year’s observed value. The two accrual flows, unexpected earnings (UE) and
unexpected working capital from operations (UWCFO), were calculated as the percentage
change from the prior year’s net income before extraordinary items (NIBEI) and working
capital from operations (WCFO) thus below:

_NIBEI,- NIBEI,"
|NIBEL|

UE,

Equation 3.7

UWCFO. - ‘WC‘;‘V’ o O

Equation 3.8

Based on Bowen et al. (1986), the expectation models for cash flows were not necessarily
random walk models as specified for the accrual-based vatiables. WCFO appeared to be a
better predictor of cash flow from operations (CFO) than CFO itself but cash flow after
investment (CFAI) was best modelled using a random walk model. Thus, the unexpected

cash flows wete calculated as follows:

(CFQ.-WCFO.»)
WCFo. |

UCFO.=

Equation 3.9
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_(CFAL-CFAL.>»
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Equation 3.10

The relationship between cash flows and cumulative abnormal returns (CAR) was based on a
pooled cross-sectional and time series regtession approach. The return window was a 12-
month period running to 4 months after the year-end as all financial statements are mailed
by this date. Expected returns were calculated using a standard matket model using returns

from 60 months prior to the start of the event window.

This study found significant incremental information content for cash flow varables beyond
earnings (particularly for CFO) from an institutional perspective. There was, however, little
evidence for WCFO having incremental information content beyond earnings. The
conclusion that can be drawn from this is that non-current accruals possess little information
content. From the so-called primitive perspective, results confirmed that earnings do have
significant information content after controlling for cash flows. Thus, the expensive accrual
process petformed by accountants to convert cash flow information into accrual-based
earnings numbers has its merits. The overall findings were that, ‘in every form of the
analysis’ earnings have superior information content to the cash flow variables considered.
The cross-sectional results were inferior to those produced by the pooled time series
analysis. The above analysis was also petformed on explanatory varables that were
winsorised to 100% in otdet to control for outliers. The findings still supported the same
conclusions, but the results for the cash flow variables wete less compelling and the authors
felt that more extreme results may be of particular interest to market participants. This
observation was later given further credit by mote contextual models based on nonlinear
models suggesting that earnings response coefficients ate dependant on the permanence of
changes in earnings (Ashiq Ali, 1994).

Board and Day (1989) were also motivated by the onset of inflation and the accounting
professions attempt to grapple with changing price levels within a very limited historical cost
framework, The relationship between historical cost earnings was re-examined with the
addition of two cash flow measures to investigate their information content over the period
1961-1977 on a sample of UK companies. The methodology was rather backward given the

level of refinement found in contemporary American studies. The authors’ methodology did
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not differ significantly from that of Ball and Brown (1968). The independent variables in this

unexpected earnings/ cash flow - retun regression were

ROI = Net Income/ Net Book Value
Equation 3.11

Working Capital from Operations (WCAP) = (INet Income + Depreciation + Deferred Taxation)/ Net
Book value
Equation 3.12

NETQ (INet quick assets) = WCAP+ (Change in Stock and Work in progress)/ Net Book value
Equation 3.13

These variables were scaled by book value rather than market value as suggested by Christie
(1987). Their expected values for explanatory variables were generated by three models: a
random walk model, an average of the preceding six years, and a time seties ordinary least
squared (OLS) regression model. The latter two, however, were found to be inferior in a
related study: Board, Day and Walker (1989). The unexpected residual was calculated as the

first difference in the expected values.

The information content of each variable was evaluated by examining the coefficient of
determination (R?) of each variable from the regression of it against abnormal share returns.
Cumulative abnormal returns (CAR) were based on the market model using the monthly

returns from the preceding six years.

The incremental information content was examined by stepwise regression. That is to say,
CAR residuals from the initial univariate unexpected earnings/cash flow -- CAR regression
were regressed against the unexpected portion of subsequent explanatory variables. Since the
first explanatory variable had been controlled for, evidence of a further association with the
additional explanatory vatiable, would suggest that it had incremental information content.
This study also investigated the permanence of the established relationship between the
value-relevance of historical cost earnings in times of inflation. The results of this particular

analysis had no significant cash flow implications.

The univariate regressions showed that earnings and WCAP had information content, but
not NETQ. No conclusions were drawn about the incremental information content of any

of these accounting rates of returns.

This mixed evidence on incremental information content of cash flows and accrual-based

earnings, their inability to provide meaningful conclusions beyond the specified sample
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period, and the apparent complexity of the relationship between earnings, cash flows, and

secutity returns lead to the development of more contextual studies being developed.

3.3.4 Contextual studies

In 1989, Bernard and Stober replicated and extended the work of Wilson (1987) in two ways.
They conducted the same test over 32 quarters to test the pervasiveness of his findings and
to test if they were not simply a result of contemporaneous macroeconomic conditions as
Wilson (1986) had suggested. The second extension involved examining more contextual
models of the implications of cash flows and accruals. The authors gave three alternative
explanations for capital markets valuing earnings and its disaggregated cash and accrual

components differently.

The first was tetmed the ‘quality of earnings’ explanation. This explanation surmised that
cash flows are mote valuable than accruals because accruals are either subjected to
management manipulation or represent indirect links to future cash flows. This explanation
would be confirmed by a statistically significantly greater slope coefficient for cash flows
than for accruals.

The second alternative explanation was first suggested by Wilson (1987) and was tetmed the
‘macroeconomic conditions’ explanation. It was based on the premise that under certain
macroeconomic conditions the market prefers cash flows to accruals. The period 1977-1982
was split into three economic tegimes: the eleven quarters with the worst economic
indicators, the eleven best quarters, and ten others. A test for the validity of this explanation
involved comparing the relative magnitude of the slope coefficients of cash flows and

accruals under the three different economic regimes.

The last explanation put forward by these authors was the ‘mix of components of
unexpected current accruals’ explanation. This explanation suggested that the market
implication of cash flows versus accruals is generally indistinguishable. These two
components of earnings were further decomposed. For instance, cutrent accruals could be
decomposed into changes in inventoties, receivables and payables. The first two
explanations assumed that these sub components were similarly associated with abnormal
returns; put more technically, they would have the same slope coefficients. This was not
necessatily the case as the matket may have rewarded an increase in accounts receivables

more generously as this might indicate future sales growth. This was tested by further
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decomposing cash flows and accruals and testing to see if their slope coefficients were

statistically different from each other.

As alluded to above, the findings were inconsistent with Wilson (1987). The decomposition
of earnings into its accrual and cash components did not seem to possess information
content beyond earnings alone. The three contextual models provided no further insight into
the information content of cash flows. The authors suggested that capital markets reactions
to this information might be “so highly contextual that this analysis does not lend itself to
patsimonious modelling” or alternatively any uncertainties about these variables may have
been tesolved before their publication. This suggestion, which was inconsistent with Wilson
(1987), was levelled because of the low R® of 3% which does not seem to be that low for a
short event window study in the light of the discussion by Baruch Lev in his paper, ‘On the
Usefulness of Earnings and Earnings research: Lessons from 2 decades of empirical

research’.

Bernard and Stober felt that further research into this area is needed with mote focus in the

following specific areas:
® A better understanding of economic contexts.

e More information on the process of information dissemination from firms to the

investing public.
e A better understanding of the market pricing mechanism.

In 1989, Gerald Lobo and In-Man Song added to this body of tesearch in a related study
investigating the incremental information content of new income disclosures mandated by
SFAS No. 33 over historical cost income and its cash and accrual components. SFAS No. 33
was issued in 1979 in response to the onset of inflation and the limitations of historical cost
income in measuring true economic income. The income disclosures in SFAS No. 33 were

current cost and constant dollar operating income.

This study used a vetry similar methodology to Wilson’s (1987). It exploited the delay
between the release of the annual report or 10-k report and the variables used to measure

price-change adjusted income.
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These authors found that cash flow had incrtemental information content over all six
measures of ptice-change adjusted income. No comment was delivered on the information
content of cash flow beyond ordinary earnings or accruals, as this was not an objective of
this study. It was noted that the response coefficients of earnings and cash flow varables
wete negative in a number of the industries studied. The interpretation given for this was
that these variables might only have information content in certain industries. This further
highlighted the highly contextual nature of this relationship and motivates the industry effect

testing in this study.

“The Incremental Information Content of Cash Flow Components’, by Livnat and Zarowin
(1990) focused on the components of cash flows rather than cash flow from operations and
other more primitive cash flow measures. FAS 95 (1988) defined cash flows from operations
(CFO), cash flow from investments (CFI), and cash flow from financing activities (CFFA).
Consequently, these measures were not available for the sample period, 1974-1986. The
authors estimated these from balance sheets, income statements, and statements of changes

in financial position using the indirect method (Livnat and Sondhi, 1989).

This paper framed this research problem in terms of some rather interesting economic

theoty:
1. Financing cash flows

e It tests the Modigliani-Miller indifference of capital structure theory that financing

cash flows have response coefficients of zero.

e It tests signalling theoty of financing flows:

O An increase in debt is good because management, being insiders, have
superior information and are leveraging their returns by taking on further
debt (Ross, 1977). This would be evidenced by a positive response

coefficient for financing flows

o The issuance of common stock signals that managers believe the cutrent
share price is inflated and this represent an opportunity to raise cheap capital
(Smith, 1986). An increase in financing flow, as a result of common stock

issues, would result in a negative response coefficient.
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o Miller and Rock (1985) speculate that an increased dividend signals greater

future cash flows, which would be associated with positive abnormal returns.

This suggested that Livnat and Sondhi (1989) believed the response coefficients of the
components of cash flows from financing activities were not all similarly associated with
security returns. Hence, their signs and magnitude were compared to provide evidence

in favour of the economic theories expounded above.

2. Investing cash flows

e Although increased investment is associated with higher future cash flows, it is
incorrect to assume that this will result in increased abnormal returns as capital
investment is usually planned and anticipated. The authors suggested that financing
flows should have a zero slope coefficient because of the irtelevance of investing

cash flows.
3. Operating cash flows

e Most valuation models suggest that abnormal returns should be generated by
positive unexpected operating cash flows. Thus, the components of operating cash
flow should be positively associated with security returns and the response

coefficient of CFO was tested to see if it is significantly greater than zero.

At least 345 firms per year were used in the cross-sectional regression model employed. Cash
flow expectations were primarily modelled using a random walk model but alternative
expectation models to test the robustness of the findings were also used. The explanatory
variable, unexpected cash flows, was scaled by a measure of size to minimise
heteroskedasticity (Christie 1987). The authors chose to use the market value of equity at the
beginning of the year as this deflator.

This study used a twelve-month event window from Aptil of one year to March of the
following year, which allowed three months for the release of annual reports and the
dissemination of information into the market. Cumulative abnormal returns were estimated
using the standard market model with 60 months of historical data unless fewer data points
wete available. Firms were rejected from the sample if less than 30 months of historic

returns wete available.



By using Pearson’s rank correlation, this investigation found that net income, followed by
operating cash flow and lastly accruals had the strongest association with the cumulative
abnormal returns. The response coefficients (student’s t-test statistic) of the cash flow
components were as follows: CFO=0.217(5.86), CFFA = 0.041(1.64), CFI = -0.048(-2.4).
The coefficient of determination was 11.6%. The interptetation given to this was that
operating cash flows were positively associated with excess returns and investors were
indifferent to investment and financing flows. In a regression that tested the association of
the cash and accrual components of earings with abnormal returns, the following response
coefficients were observed: CFO = 0.168(4.23), ACCR=0.159(3.7), R* = 8.5%. The similar
coefficients implied that there was little additional value in disaggregating returns into these
components. These response coefficients were not significantly dissimilar over the 13-year

period based on the observations and an analysis of variance.
The robustness of these results was tested in the following respects:
e The accumulation period for abnormal returns and non risk-adjusted returns.
* Size.
¢ Outliers.
¢ Expected returns based on prior returns.

e Expectation models for explanatory variables based on prior yeat components.

In all cases, the results were found to be insensitive to these methodological refinements. For

this reason, the authors went on to conclude that their research design is very robust.

Kinnunen and Niskanen (1993) from the Helsinki School of Economics in Finland first
documented the association between earnings and cash flows with share returns outside of
the United States and the United Kingdom. Their research study was performed on data
from three non-consecutive years (1976, 1979, 1982) for 35 firms listed on the Helsinki
Stock Exchange (HeSE). They controlled for other explanatory variables by measuring at
earnings announcement date and financial statement release date, which were about six
weeks apart. This now familiar methodology borrowed significantly from the research
framewotk set out in Wilson (1987), which removed the need for statistical
orthogonolisation.
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The authors used an event window running from 30 weeks prior to announcement date
until two weeks thereafter. Three different expectation models were utilised for the
‘expected’ earnings or cash flow level: a random walk with drift model (RWWD),
exponentially weighted moving average (EWMA) and an index model using gross domestic
product (INDEX). Many prior studies motivated the use of a random walk expectation
model for cash flow simply because earnings had previously been shown to follow a random
walk process. The authors noted that in a Finnish context cash flow variables do not follow
a random walk process, as their first differences are negatively autocorrelated. This
watranted the use of further expectation models with respect to the cash flow explanatory
variables. The superiority of these expectation models is illustrated in figure 4.4 reproduced
below. This cleatly indicates that the EWMA and INDEX models were superior to the
RWWD model at predicting the sign of the market reaction to unexpected cash flows. This

same trend was not evident with accrual-based eatnings variables.

Figure 3.1

APICs) - APIC-)

-~ PWWD o EWMA ., INDEX

Difference in the API around Financial Statement Releases between the Portfolios of Positive versus
Negative Unexpected Cash-based Operating Income (Kinnunen, J. and Niskanen, J., 1983)

Firstly, single regression models were run on each of the variables at their respective events
to test for significant response coefficients and the presence of information content.
Secondly, multiple regressions wete run to test for incremental information content of the

cash flow variable beyond the accrual-based earnings variable.

The choice of cash and accrual-based performance measures were
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e Cash based operating income (COI), which is very close to CFO,
¢ Cash based net income(CNI)
¢ Accrual operating income (AOI), and
e Accrual net income (ANI).
Whetre:

CNI = COI + other (non-operating) revenues — other (non-operating) expenses - interest excpense - direct laxes

I any other changes in accruals and deferrals relating to other revenues and expenses, interest and taxes - net
investment in fixed assets (this equates to Net Cash flow examined by Bowen et al. [1987]),
Equation 3.14

These were tested against their logical counterparts thereby testing ‘apples with apples’
which many other studies have failed to do.

Another noteworthy refinement in this particular study was the use of weekly returns rather
than monthly. Adjustments were made to nominal cash flow and accrual time seties in order
to account for inflation. This removed some of the non-stationarity of the data. Outliers

were identified graphically and winsorised to their 95% confidence limits.

In the univariate regressions, all earnings variables (unexpected accrual-based earnings
calculated using the RWWD, EWMA and INDEX expectation model for earnings) were
statistically significant at a level of at least 5% at the earnings announcement date. The cash
flow explanatory variables were also significant at a 5% significance level at the financial
statement release date except when the RWWD expectation model was used. In the
multivatiate regression, both cash flow variables had incremental information content over
their accrual counterpart using the EWMA expectation model. Only cash based net income
had incremental information content over accrual-based net income when the INDEX
expectation model was used, and cash flows exhibited no incremental information content
when the RWWD expectation model was used. The coefficients of determination ranged
from 9% to 32.3% for these regression models, thus showing a relatively high degree of
explanatory power. The authors felt that these results may be sample specific and
recommended further research in other markets, particularly into the failure of the random

walk model in cash-flow prediction.
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Patricia Dechow (1994) from the University of Pennsylvania examined the role of accruals
by measuting their usefulness beyond cash flows in three different contexts. Implicit in her
research design is the ‘primitive perspective’ articulated by Bowen et al. (1986) that the
accrual process adds to usefulness of the more primitive measurement of cash flows. The
importance of accruals was hypothesized to increase the relative explanatory power of
earnings when the performance measurement interval was short, the absolute magnitude of

accruals large, and the operating cycle long.

Dechow (1994) made a number of departutes from previous researchers in this field. Rather
than attempting to explain abnormal returns by revisions in expected earnings and cash
flows, she used actual earnings excluding extraordinary items and discontinued operations,
cash flow from operations and net change in cash to explain the contemporaneous stock
return minus a value weighted market index. This was presumably in response to Ohlson
(1991) who proposes that earnings, rather than unexpected earnings, ought to serve as an
explanatory variable for returns. Easton and Harris (1991) who found that earnings
dominated unexpected earnings as an explanatory variable for annual return windows

supported this viewpoint.

This significant departure from contemporary research design raised a number of questions
about the market pricing mechanism and information dissemination. The traditional research
design as outlined earlier, attributed abnormal returns to revisions of ptior expectations of
earnings or cash flow variables because market patticipants re-evaluated consensus future
cash flows. Thus, the unexpected portion of these explanatory variables was regressed

against abnormal returns in order to test the association with returns.

Simplified somewhat, under certainty, Ohlson (1991) illustrated that the value of a savings
account (P) increases by the interest (ie., earnings) it eatned in a given year. The return it
generated, the tisk free rate (R), was equal to its earnings deflated by beginning of petiod

value:



P.=Pxi+R,)

Equation 3.15

Therefore,

[Pm P,J_lzR’

Equation 3.16

Extending this to the valuation of a firm with uncertainty, value should have increased by
the excess of its production of resources over its consumption thereof. A firm that had no
income in any given yeat, had consumed as much of its resources as it had generated and
should neither have increased nor diminished in value in real terms. Thus, positive earnings
would give rise to positive shareholder returns. Therefore, the level of earnings should be

used as the explanatory variable for raw returns.

Dechow (1994) used this methodological refinement and also added that scaling these
explanatory variables by beginning of period price also avoids spurious correlations due to
general price increases and reduces problems associated with heteroskedasticity. Rather than
assessing the role of accruals and cash flows by testing the statistical significance of their
response coefficients, Dechow (1994) tested the significance of the coefficients of
determination (R) of the univariate regression models. These tests wete of the explanatory
power of these variables rather than the strength of their relative association with returns
and were advocated by Patel (1989).

To test whether the process of raising accruals improved earnings ability to measure
petformance over shorter intervals, Dechow (1994) observed whether the explanatory power
of cash based models increased relative to accrual-based ones as the period increased from 1

quarter to 4 years. The results are summarised below in table 3.3.
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Table 3.3
Explanatory Power of Earnings, CFO and NCF over different return windows
(Dechow, 1994)
Earnings CFO NCF

Quarterly  .A4. Rsgrd 3.24% 0.01% 0.01%
% of earnings R-sqrd N/A 0.30% 0.30%

Annual Adj. R-sqrd 16.20% 3.18% 2.47%
% of earnings R-sqrd N/A  20.00% 15.00%

Fout-yeatly A4. R-sqrd 40.30% 10.90% 6.12%
% of eamings R-sqrd N/A  27.00% 15.00%

Based on the premise that cash flows have little explanatoty power over the short term as it
only measures the flow cash rather than the accumulation of value, the process of making
accruals to this primitive number was expected to result in a more meaningful earnings
number (also called the ‘primitive perspective’ by Bowen et al. [1987]). These statistics
categorically confirmed that accruals increased the explanatory power of earnings relative to
CFO and NCF as the period over which performance was measured decreased. It also
illustrated the superiotity of earnings over cash flow from operations and cash flow over net

cash flow as explanatory variables for security returns.

An unlikely alternative argument not suggested by Dechow et al. (1998) is that the
insignificant explanatory power of CFO and NCF over short return windows might be the
ability of management to manipulate cash flows, and particularly working capital, over

shorter periods, resulting in a lack of explanatory power in these variables.

To test whether accrual-based earmings superseded net cash flow when the absolute
magnitude of accruals was large, firms were arranged into quintiles based on the absolute
magnitude of their accruals. Excerpts of these regression statistics are presented in 3.4 and

interpreted below.
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Table 3.4

Explanatory Power of Earnings and NCF as the magnitude of Accruals
increases (Dechow, 1994)

Adjusted R-squared
Net cash flows FEarnings
Quintile 1 16.20% 16.84%
Quintile 2 12.23% 15.44%
Ohnintile 3 8.76% 14.49%
Onintile 4 6.51% 14.82%
Quintile 5 0.24% 21.98%

As the magnitude of the absolute value of accruals increased from quintile one through to
five, the explanatory power of net cash flow decreased and accrual-based earnings improved
in their ability to explain performance. The permanence of response coefficients conditional
on the magnitude of changes in explanatory variables was repeatedly tested in a number of
subsequent studies. The best results were achieved with the use of nonlinear earning-return

models.

A similar process to the one employed above was used to assess the increased usefulness of
accruals when the operating cycle was long. It showed that changes in working capital
become more volatile as the operating cycle increased. Firms were then ranked according to
the magnitude of their changes in working capital and placed in quintiles. Quintile 1 had
those firms with the smallest changes in working capital (shorter operating cycle) and
quintile 5 had the largest changes in working capital (longer operating cycle). The results for

the annual return window are presented below in table 3.5.
Table 3.5

Explanatory Power of Earnings and CFO as the magnitude of changes in
working capital increases (Dechow, 1994)

Adjusted R-squared
Cash flow from
operations Eamings
QOwuintile 1 7.72% 14.24%
Quintile 2 8.69% 15.73%
Quintile 3 8.24% 16.54%
Qsintile 4 7.34% 19.08%
DOuintile 5 0.79% 18.19%
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It is self evident that accrual-based earnings were more useful where the magnitude of
changes in working capital were large, which is typical of firms that have longer operating
cycles.

This research paper made a number of significant new contributions. Apart from breaking
new methodological ground, it also contextualised vatious scenarios where the accrual
process adds significant information content to cash flows. These significant results,
suppotting a number of theoretical underpinnings in favour of accruals, made this probably
the single most conclusive literature to date supporting the conventional wisdom that

accrual-based earnings are superior to operating cash flows.

Ashiq Ali (1994) concluded that prior studies into the incremental information content of
working capital and cash flow from operations had provided inconclusive information.
Based on the nonlinear relationship between unexpected earnings and abnormal returns
documented by Freeman and Tse (1992), Ali hypothesized that the cash flow relationship
might similarly be characterised by a nonlinear relationship whete response coefficients

decline as the magnitude of the unexpected variable increases.

This research paper used raw returns as the dependant variable and used the same
explanatory variables as Bowen et al. (1987), all deflated by beginning-of-period share price.
These vatiables were net income before extraordinary items and discontinued operations (E),
working capital from operations (WCFO) and cash flow from operations (CFO). The
sample period extended from 1974 to 1988 and resulted in a pooled sample of 8820 firm

years.

Ali (1994) estimated the regression coefficients for the following linear regression equation

for each of the 15 years as well as a pooled sample:

RET.=aw+*ouE.* 0., WCFO.+a,, CFO,* v,

Equation 3.17

A summary of the results is presented below in table 3.6.
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Table 3.6

Mean Regression Coefficients of Linear Model (Ak, 1994)
Intercgpt  AE, AWCFO, ACFO, A4 R*° N

Cross sectional Regressions

Mean 0.09 0.26 01 001 8.01 588

-Statistic 1.95 5.24 3.39 0.7 N/A N/A
Pooled Cross sectional time series regressions

-003 006 0.09 0 2,58 8820

r-Statistic -9.31  6.89 7.52 0.54 N/A N/A

Further, the same process was followed using a nonlinear model as detailed below:

RET.=a* @ E.* 0t DEXE,
+@.WCFO, * 0t DWCFO,XWCFO,
+a.CFO,+a., DCFO*CFO,+y,

Equation 3.18

In this nonlinear model, DE, (DWCFO, ,DCFO,) were dummy variables that toggled
between zero and one depending on the magnitude of the change in E (WCFO, CFO). Thus
the response coefficients for changes in magnitude of explanatory variables that were
relatively large (DE, , DWCFO, , DCFO, = 1) were separately estimated from those that
were considered small (DE, , DWCFO, , DCFO, = 0). The results are presented in the table

3.7 below.
Table 3.7
Mean Regression Coefficients of Nonlinear Mode! (A, 1994)
o, AE, ADE, AWCF ADWCFO, ACFO, ADCFO, Ad.
xAE, O, XAWCFO, xAcro, K
Cross sectional Regressions
Mean 0.08 263 -238 090 -.80 024 -0.23 9.72
+-Satistic 1.70 633 -556  2.62 -2.26 237 -2.25 N/A
Pooled Cross sectional time seties regressions
-0.04 235 -229 085 -0.77 027 -0.27 4.00
t-Statistic -1240 817 -7.96  3.94 -3.54 2.84 -2.83 N/A

Inspection of these regression coefficients and their test statistics showed that:
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¢ The nonlinear model better specified the relationship between these explanatory

varables and returns.

e Itillustrated that there was a stronger association between returns and earnings than

any of the other explanatory variables.

e It supported the evidence in Freeman and Tse (1992) that as the magnitude of

earnings increased its response coefficient declined.

¢ In an entirely new finding, Ali’s (1994) research showed that as the magnitude of
changes in WCFO and CFO increased, returns became less persistent. He suggested
that this new insight into the cash flow - security return relationship should be used

in further research into the incremental information content of cash flows.

Ashiq Ali (1994) followed his very own advice and, sensing that this topic may have been
exhausted in the United States, undertook, in collaboration with Peter F. Pope (1995), to
investigate the incremental information content of earnings, fund flows, and cash flow in the
United Kingdom. Not only did the refinements include linear as well as nonlinear
specifications of the earnings/cash flow-teturn models, but the paper also used both actual
and changes in explanatory variables (deflated by beginning-of-period market value), based
on the evidence presented by Easton and Harris (1991) and Ohlson (1991). The assumption
of constant response coefficients was relaxed in one variation of the explanatory model, and

the parameters were allowed to vary over time.

They used precisely the same performance measurement variables as Bowen et al. (1987) and
Ali (1994) used. These were earnings (E), working capital from operations (WCFO) and cash
flow from operations (CFO). As noted above, these were deflated by beginning-of-period
market value of equity. Returns were adjusted as in Dechow (1994), but a simple average
rather than value weighted market return was used. This study utilised a 12-month event
window. The sample contained 247 firms over a 7-year period from 1984-1990. Examination

of the sample showed no clear industry bias.

Ali and Pope (1995) reported the following results. All actual as well as unexpected
petformance measures had significant positive response coefficients. The results further
illustrated that each variable had incremental information content beyond the others. The

results ate mote conclusive when actual, rather than unexpected, explanatory variables were
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used. The most conclusive results were achieved when the relationship was specified by a

nonlinear model that allowed for time varying patameters.

Cheng, Liu and Schaeffer (1996) investigated whether the incremental information content
of cash flows was conditional on the permanence of earnings. They hypothesized that when
earnings were transitory, the value relevance of cash flows would increase. The authors
stated that transitory elements are introduced into earnings by accruals such as losses on
restructuring, once-off changes in accounting policies and perhaps even by self-serving
managets attempting to manipulate earnings. The presence of transitory items was tested by
observing the relative magnitude of both changes in earnings relative to beginning-of-petriod
price (lAE/,/ P, l) and earnings relative to price (|E/,/ P, l ).

A nonlinear model similar to Ali (1994) was specified as set out below:

ARi’=¢Dl+¢nAE1'+¢21ACF!'+¢J:E1"+¢MCF!"
+¢s,AEj:xDi:+¢6,ACFj:xDi:+¢7,-EﬂxDﬂ+¢s,-CFﬂxDﬁ+wﬂ

Equation 3.19

AR, was the annual abnormal return for firm j from the 4™ month of year / to the end of the
third month of year /+1. AE, represented the change in current year earnings and similarly
ACF, tepresented the change in current year cash flow. Current year levels of earnings and
cash were also used to characterise this relationship which were represented by E, and CF,
respectively. This followed the methodology set out by Ohlson and Shroff (1992) and Ali
and Zarowin (1992).

D, was a dummy variable; when earnings were transitory (permanent), as evidenced by

| A4E,/P,, lbeing greater (less) than the median sample value, D, = 1 (0).

The same equation was estimated where the measure of earnings permanence was E,/P, and
a nonlinear equation was estimated assuming no increase in the incremental information
content of cash flows when earnings were transitory. This acted as a benchmark and is

specified below:
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ARI'I = ¢0: + ¢11 AE/" + ¢21 ACF/'I + ¢31 Ei’ + ¢41 CF!” + wﬂ

Equation 3.20

The sample included 1479 NYSE and ASE listed companies and extended from 1988 to
1992. This generated some 5120 firm-years in the pooled regressions

A summary of some of the finding are presented in table 3.8 below.

Table 3.8
Regression coefficients for standard and contexcual models of the i  information content of earningsand cash flow from operations
AR=Q,*Q.AE,*9,ACF,*9,E,*9.CF,*9,AE~D,*9,ACF,*D,*@,E*D.*@,CF*D.*,
AR=Q,*QAE+QACF+Q.E+@.CF*a)

Coefficients (1-statistics)

merept AE,  ACF, E, CF, AN-D X'PD E»D, CF*D,A4R-

squared

Information content of cash flows conditioned on the permanence of earnings measured by the maginiude of (change in
mean -0.07 432 -0.11 -0.16 0.34 -3.64 0.09 -0.03 0.08 0.13
(-7.02)  (6.76) (-3.05) (-1.36) (9.31) (-5.49) (2.60) (-0.19) (2.15) N/A
pooled -0.07 4.21 -0.1  -0.15 032 -3.54 0.08 -0.03 0.11 0.12
(-8.98) (7.03) (-1.30) (-1.21) (5.15) (-5.90) (0.98) (-0.24) (1.61) N/A
Information content of cash flows conditioned on the permanence of earnings measured by the magintude of Ejt/ Dt
mean -0.12 1.11 0.11 1.30 0.07 -0.49 -0.17 -158 0.42 0.15
(-7.35) (7.55) (1.75) (29.78) (0.57) (-2.59) (1.97) (-14.77) (4.15) N/A
pooled -0.12 1.05 0.12 1.23 007 -043 -0.18 -1.51 0.41 0.14
(-14.15) (12.18) (2.01) (8.78) (1.29) (-4.60) (2.70) (-10.22) (6.41) N/A
Information content of cash flow - a control

mean 0.07 069 -002 -018 039 0.12
(-4.29) (15.01) (-2.31) (-249) (7.16)
pooled  -0.07 0.68 -0.02 -0.18 04 0.12

(9.64) (20.57) (-0.76) (-5.24) (12.63)

From these results, the authors concluded that the transitory earnings were shown to have
smaller marginal response coefficients to abnormal returns and the incremental information

content of cash flows increased as earnings became less permanent.

Garrod and Hadi (1998) again tested the value relevance of cash flow information in a
British context. This study focused mainly on the information relevance of cash flow
disclosures mandated by FRS1 (Accounting Standards Board, 1991), namely cash inflow
from operations (OCF), net cash outflow from return of investment in servicing of finance
(RIF), cash outflow from taxation (TCF), net cash outflow from investments (ICF), net cash

inflow from financing (FCF) and net cash increase in cash (CC). This research was primarily

52



a critique of the usefulness of this new piece of teporting legislation. It also looked at the
information content of cash flow per share, a metric whose disclosure was expressly
prohibited by US reporting regulation (FASB 9, paragraph 33) and discouraged by ED 54
{(Accounting Standards Committee, 1990) in the UK.

The cash flow return model was specified by the following regression equation:

CAR = a, + @,0CF + 0, RIF + a,TCF + a,ICF + a,FCF + a,CC + Accruals +e
Equation 3.21

Abnormal returns were accumulated over a twelve-month period lagged by four months,
reflecting the average time it takes for financial results to be released in the United Kingdom.
Unexpected levels of the explanatory variables were used, scaled by beginning-of-period
price. The sample period extended from1977 to 1991 and included 156 companies. Prior to
23 March 1992, as the disclosures outlined in FRS 1 wete not yet mandated, proxies wete
constructed using funds flow data. The proxies calculated were based on 1991-1992 figures
and the cortesponding comparatives from 1992-1993 financial statements were used to
assess the reasonableness of these proxies. Cotrelation coefficients for the variables ranged

from 95.5% to 99.9%, and the authors considered these acceptable.

All the regression coefficients except cash flow from tax and financing (CFTF) were found
to be relevant at a 1% significance level. Furthermore, a model based on cash flow per share
did not demonstrate any incremental information content beyond cash flows as they
conveyed the same information. The authors concluded that the level of disaggregation set

out in FRS 1 is a positive move towards a more optimal disclosure pattern.

Quirin and O’Bryan (1999) investigated capital market responses to cash flows and earnings,
focusing primarily on cases where earnings and cash flow sutprises are corroborative. By
using dummy variables as in Ali (1994) and Cheng et al. (1996), Quirin and O’Btyan (1999)
were able to separate instances where earnings and cash flow surprises were both positive,

both negative, and where one explanatory variable was positive and the other negative.

The unexpected, or surprise portion, of the explanatory variable was the actual level less that

predicted by a random walk model for eatnings and prior petiod working capital from

operations for the cash flow from operations vatiable. This was the best model for future

cash flows as advocated by Bowen et al. (1996). Explanatory variables wete scaled by
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beginning of period share price (Christie 1987). Abnormal returns were calculated over a 12-
month period starting three months after the prior year-end. Raw teturns were adjusted
using the market model with betas based on a minimum of 24 months, and a maximum of

60 months, of historical returns.

The results of the sepatate response coefficients illustrated that secutity teturns did not react
more negatively when the direction of earnings and cash flow surprises wete both negative.
When earnings and cash flow surprises were both positive however, security teturns did

respond more significantly than when the sign of these two explanatory variables conflicted.

The asymmetrical corroborative relationship illustrated by this model was not robust to
changes in the specifications of the cash flow variable. When a random walk model was used

for operating cash flows, inconsistent results were obtained.

Chatitou and Clubb (1999) reviewed prior tesearch and were of the opinion that, particularly
in a British context, very little evidence had been found for the incremental information
content of accruals. Studies in the 1980s in the United States provided evidence of both cash
flows possessing information as well as /ncremental information content beyond earnings. The
evidence in the United Kingdom was less compelling (Ali and Pope, 1994) and this

motivated their research.

The theoretical basis for this research was that earnings are made up of both a cash flow and
accrual component; the cash flow component is absolute, wheteas the accrual component is
subject to management’s judgement. Management has the ability to manipulate earnings
through a number of discretionary accruals. These accruals might be prompted by private
information that managers may possess that would increase the usefulness of earnings. On
the other hand, managers may manipulate earnings through discretionary accruals to manage
investor telations or when they have petformance-linked compensation contracts ot other
such vested interests. This latter type of accrual diminishes the value relevance of reported
earnings. Cash flows are susceptible creative accounting to a lesser degree than accrual-based
earnings, but they do suffer from timing and matching problems. Over longer periods, this
deficiency of cash flows should by tempered, and they should have greater information

relevance.

This view was supported by the findings of Dechow (1994). Consequently, this study

employed a long return interval of between one and four yeats.

54



The sample included 520 companies and the sample period stretched from 1985 to 1992.

Eatnings, as well as a multitude of cash flow variables, were used to explain returns. These
wete cash flow from operations (CFO), change in cash and cash equivalents (ACE), equity

cash earnings (ECE), investments (INV), loan capital issued (AL) and equity cash flows
(ECF). ECE was a measute defined by Lawson (1980 and 1981) and equals CFO less net
capital investment, interest, and tax payments. All these varables were total firm values
rather than per share values and were scaled by beginning-of-period market capitalisation.

Where the return interval extended beyond one year, non-overlapping periods were used.

Initially, for the purposes of inter-study comparability univariate models were estimated to
test the information content of earnings and CFO. These variables were confirmed to be
strongly associated with returns. The explanatory power of these models was significantly
increased by the extension of the return window from one to four years. This could be seen
by the increase in the coefficient of determination from 18.6% to 38.0% with earnings and
2.2% to 28.1% with CFO. The results of these regression models are presented in table 3.9
below:

Table 3.9

Upnivariate Regression Results, all Firms, 1985-1992
Model: R1=m+“: rgp U

Interval ¢, tstatistic @4 tstatistic Rsquared N

l1year  -0.594 -5.021 2.083 28.539 0.186 3516
2year  -0.032 -1.032 1.626 21.396 0.208 1739
4 year 0.110 1591 1.143 22.497 0.380 825

Model: p_. +Q£F%’o u
Interval ¢ tstatistic oy t-statistic Rsquared N
1 year 0.133 11924  0.33 8.861 0.022 3516

2 year 0.216 7417 0.514 11751 0.074 1739
4 year 0.119 1516 0.825 17.756 0.281 825

In a multivariate model using all the explanatory variables listed above, the coefficient of
determination increased from 23.3% to 47.1% when the retumn window was extended from
one year to four. The response coefficient of earnings decreased whereas the response

coefficient of cash flows increased as the return window was extended. The authors
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concluded that the incremental information content of cash flows increases relative to

accrual-based earnings as the length of the return window increases.

The incremental information content of cash flows and earnings has recently been re-
evaluated in an Australian context by Hodgson and Stevenson-Clarke (2000). This study was
not only motivated by the fact that Australian evidence has not been presented in this
debate, but the authors also supported a view that firm size characteristics may influence the
structure of the earmnings /cash flow-return association. This contextual viewpoint was

tested.

This study also tested recent innovations in research design and insights into the
aforementioned earnings/cash flow-return association. More specifically it tested whether
this relationship is better specified by a nonlinear model (Ali, 1994; Freeman and Tse, 1992).
The implication of this nonlinear model was that the incremental information content of
cash flows increased (decreased) as the magnitude of eamings changes increased (decreased)
because such transitory earnings are unlikely to be repeated.

The sample consisted of data from 121 Australian firms from the period 1989 to 1996. Raw
returns were used as the dependant variable rather than abnormal returns. The explanatory
vatiables were actual, as well as unexpected earnings and cash flow per share, deflated by
beginning-of-period share ptice. A standard linear as well as a nonlinear model as specified
in Ali (1994) was used.

In order to test for a relationship with firm size, the pooled sample was also split into

portfolios of above and below average firms.

The results showed that the nonlinear model had greater explanatory power. The addition of
cash flows to the earnings model did not increase its explanatory power in the case of small
firms. In this context, the authors find that cash flows did not exhibit incremental
information content beyond earnings. Within large firms, however, cash flows added
significant explanatory power to both the linear and nonlinear model specification. The
explanatory power of the nonlinear model, as measured by the adjusted R” increases from
20.3% to 27.3% with the addition of the cash flow variables. The explanation proposed for
this was that larger firms engage in more accrual activity and smaller firms operate more on a

cash basis, thus earnings diverge more from cash flows in larger firms. Therefore, the
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combination of these two variables tended to provide more varied information in larger

firms, and thus they had incremental information content beyond each other.

Graham and Knight (2000) focused primarily on one industry in order to reassess the
incremental information content of cash flows conditional on earings. They examined 37
equity real estate investment trusts (REITSs) over the period 1989-1995 to test whether a
multivariate specification of the earnings/cash flow and security return relationship was

supetior to a univariate earnings-return model.

In this context, funds from operation (ie., cash flows) were consistently shown to be
supetior to earnings in explaining retums. They had information content, and in some
specifications of the model used, accrual-based earnings failed to possess any information

not alteady captured in cash flows.

Barth, Beaver, Hand, and Landsman (2000) tested the differential ability of the accrual and
cash flow components of earnings to forecast future abnormal earnings and their valuation
relevance with respect to equity values. Their research design utilised the framework set out

by Ohlson (1999) which built on Ohlson (1995).
They attempted to answer the following questions

1. Do accruals and cash flows aid in forecasting future abnormal earnings incremental to

abnormal earnings and equity book values?

2. Do accruals and cash flows provide explanatory power for equity market value
incremental to equity book value and abnormal earnings?

3. Is there evidence to suggest that valuation multiples of accruals and cash flows vary?

The conditioning ot controlling variables beyond which incremental information content
was being tested in these models was neither accrual-based earnings nor cash flows. Thus, if
incremental information was exhibited, it was due to information content beyond that
alteady contained in either of the following two primary explanatory varables: abnormal
earnings and the book value of equity.

Abnormal earnings were defined as earnings less a normal return on equity book value. The
accrual component of earnings was calculated as the difference between earnings (income

before extraordinary items and discontinued operations) and the cash flow component of
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earnings, namely cash flow from operations. The sample contained 15’405 firm years from

the period 1987 to 1996, and all tests were conducted separately on an industry level.

The first test was specified by the following regression equation:

NI, =@t @i NIt @ ), t @BV ..+ €

Equation 3.22

N represented abnormal earnings, ¥ represented either the accrual or cash flow component
of earnings and B]” was the book value of equity. The results of these regressions are

presented in tables 3.10 and 3.11 below.

Table 3.10

Industry Regression Coefficients of Accrwal based Abnormal Earnings model (Barth e1 dl. 2000)
Asruais: - NIL=@o* W NL+ @, ACC..* 0:BV...* &,

ah @, (8 Dot @, =0
Industry coef 1-stat coef 2-stat coef 1-stat p-value Adj. R squared
Mining + Construction 0.40 9.82 -0.06 -1.67 -0.47 -1.20 <0.01 0.40
Food 0.86 28.25 045 -11.85 -0.03 -6.41 <0.01 0.76
Textiles + printg/pubg 027 1182 011  -4.07 005  -11.05 <0.01 0.28
Chemicals 0.63 15.44 -0.22 -4.38 -0.06 -6.59 <0.01 0.29
Pharmaceuticals 0.94 28.74 -0.75 -12.20 -0.02 -1.90 <0.01 0.89
Extractive industries 0.59 16.59 -0.26  -10.68 -0.06  -12.38 <0.01 033
Durable manufacturers 0.55 50.58 -0.24 -22.51 -0.05 -24.72 <0.01 0.41
Computers 0.38 10.00 -0.10 =272 -0.07 -7.99 <0.01 0.14
Transportation 0.88 37.73 -0.17 -8.82 -0.03 -6.03 <0.01 0.65
Utilities 0.36 16.18 -0.04 -3.15 -0.01 -4.13 <0.01 0.15
Retail 0.67 36.22 -0.11 -8.86 -0.01 -4.23 <0.01 0.43
Financial institutions 0.69 26.11 -0.02 -2.58 -0.01 -5.06 <0.01 0.36
Insurance + real estate 0.83 39.27 -0.29 -8.94 -0.01 -4.22 <0.01 0.43
Services 0.69 32.31 -0.10 -7.07 -0.03 -7.49 <0.01 0.41
Mean 0.62 25.65 -0.25 -7.82 -0.07 -7.81 0.42

Table 3.11

Industry Regression Coefficents of CFO based Abmormal Earnings model (Barth et al., 2000)
Cat Fiows: NL=@e* @ NL*@.CFQ +@,BV...*&,

h ax @, @ut@,=0
Industry coef I-stat coef 1-stat coef 1-stat p-value Adj. R squared
Mining + Construction 0.43 10.82 0.10 286 -0.06 -7.14 <0.01 0.42
Food 0.16 349 0.52 15.92 -0.09  -10.72 <0.01 0.76
Texties + printg/pubg 0.23 9.54 0.10 3.87 -0.06 -8.85 <0.01 0.29
Chemicals 0.18 4.12 0.27 5.89 -0.10 -7.28 <0.01 0.26
Pharmaceuticals 0.26 6.19 0.66 13.67 -0.07 -5.58 <0.01 0.90
Extractive industries 0.19 4.89 0.26 11.49 0.09 -12.77 <0.01 0.32
Durable manufacturers 0.26 20.68 0.25 23.87 0.07 -28.24 <0.01 0.40
Computers 0.21 6.65 0.08 2.13 0.07 -5.90 <0.01 0.13
Treansportation 0.76 34.87 0.16 9.38 0.05 -7.40 <0.01 0.66
Utifities 0.25 11.76 0.03 250 0.01 -3.39 <0.01 0.14
Retail 0.57 31.08 0.12 9.83 -0.02 -7.47 <0.01 0.43
Financial institutions 0.65 24.48 0.02 285 -0.01 -5.03 <0.01 0.36
Insurance + real estate 0.47 16.81 0.31 8.57 -0.05 -8.09 <0.01 0.43
Services 0.53 22.62 0.10 7.28 -0.04 -8.09 <0.01 0.41
Mean 0.37 14.86 0.21 8.58 -0.06 -9.00 0.42
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These results prompted the authors to conclude that accruals and cash flows have a
significant, yet differing ability, to predict future abnormal earnings. The coefficients of
accruals and cash flows were negative and positive respectively, indicating that abnormal
earnings responded less when accruals were larger and more when the cash component of
earnings was larger in magnitude. There was also a larger degree of inter industry variation in
the structure of this relationship.

The incremental ability of accruals and cash flows to explain equity values was modelled by

the following multivariate equation:

MVE,=i,*i,BV.,*a. NI *o. X, + U,

Equation 3.23

MVE was the market value of equity and again ¥ represented either the accrual or cash-flow
component of earnings. Although these regressions were run on an industry basis, in the

interest of brevity, only the mean regression coefficients are presented in table 3.12 below:

Table 3.12

Mean Regression Coefficients for the Incremental Information Content Market Value of Equity Model (Barth et al., 2000)
Adruals: MVE ,=i.*i,BV u+a|NI,qp +azACC wut Vs

Carh Flows: MVE n=io+i|BVn+a|NIS +azC‘F'O « YU

[ a, . p-value
coef 7-stat coef 1-stat coef sstat §, = 1 a*gﬂ) Adj. R squared
Accruas 1.87 39.12 8.95 23.69 -1.94 -7.18 <0.01 <0.01 0.82
Cash Rlows: 1.62 23.24 7.09 15.60 205 7.74 <0.01 <0.01 0.82

These regression statistics again confirmed that cash flows and accruals both have significant
incremental explanatory power beyond abnormal eamings and the book value of equity in

explaining security prices.

By examining the correlation of accrual and cash-flow response coefficients across
industries, the authors found that these coefficients did not vaty substantially across
industties, but they did vary based on the persistence of the earnings components as
predicted by the Ohlson (1999) model.
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3.3.5 The combined South African Literature

In a Master’s thesis submitted to the University of Stellenbosch in 1992, Marita van Niekerk
tested fout cash flow variables for both the information content and the incremental
information content in predicting security prices, security returns, dividends and corporate
failure. This study employed univariate regressions to model the information content of
earnings and cash flows and multivariate regressions to model the incremental information

content.

Firstly, earnings and cash flows were shown to have significant associations with all the
dependent variables. Two of the four cash flows measures, namely cash from operating
activiies and cash utilised for investments, had incremental information content in
modelling dividends and share prices, but not changes in share prices (Le., returns). Cash
flows were also shown to improve the explanatory power of corporate failure prediction

models.

In the same year, Jacques Fourie (1992), in a research report submitted to the University of
Cape Town, attempted to evaluate whether cash flows affect the value of a firm. Fourie
(1992) used a myriad of cash flow vanables to model 12-month cumulative abnormal
returns. The sample consisted of 35 JSE listed companies between 1987-1991. Expected
levels of cash flow were calculated assuming a random walk process. Percentage changes
were used as the independent varable in this cash flow-abnormal return model. Fourie’s
(1992) study concluded that cash flows do affect the value of a firm because they were

significantly associated with abnormal share returns.

Pryce (1993) extended the work of Bowen et al. (1986) in a South African context. This
University of Cape Town research paper examined whether cash flows or earnings are better
at modelling future cash flows on a sample of 109 industrial companies listed on the JSE
over the period 1987-1992.

Univariate models using net income after tax and cash available from operating activities
were used to explain next period cash available from operating activities. Stepwise multiple
regression was used to establish whether the inclusion of either the cash flow or earnings
variables added significant explanatory power to the model. Initially a problem existed when
the actual levels of the explanatory vanables were used because these two variables were

highly correlated. This problem of multicollinearity was removed by using the first
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differences of these explanatory varables, which reduced the sample period by one year.
Both earnings and cash flows were found to be very good at explaining future cash flows,
with earnings dominating. They also both possessed incremental information content

beyond each other. These results are summarised in the table 3.13 below.

Table 3.13

Explanatory Power of Cash and Earnings abilsty to predict returns in Univariate and Multivariate
regression models (Pryce, 1993)

Adjusted R-squared
1990-1991 1991-1992
Cash 14.64% 49.25%
Earnings 23.50% 30.51%
Both 29.72% 65.64%

Although both cash flow and earnings are individually significant, the results for the two
years presented are ambiguous and Pryce (1993) was unable to conclude which was superior

at modelling future cash flows.

Wessels, Smith and Gevers (1993)of the University of Stellenbosch Business School
produced one of the first published studies on the usefulness of cash flow information in a
South African context. Their paper, entitled “The association between cash flow variables
and market risk on the Johannesburg Stock Exchange: an empirical analysis’ appeared in the
South African Journal of Business Management in 1993,

This compatison of cash flow based accounting betas and earnings based betas was a South
African replication of Ismail and Kim (1989); market model betas were calculated for 50
industrials on the JSE from 1973-1987. These formed the dependent variable in a regression
model whete the authors attempted to explain the variation in these betas using accounting
based betas as the independent variables. The following accounting based betas were

calculated and used as explanatory variables:
e FEarnings,
¢ Earnings + depreciation,

e Earnings + depreciation + deferred tax (WCFO), and
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e FEarnings + depreciation + deferred tax + non-cash working capital changes (CFO).

These betas were calculated on both current-year values as well as a smoothed 3-year moving
average. A Bayesian adjustment was made to these betas as set out by Vasicek (1973). This
adjusted them downwatds and increased the correlation between the accounting betas and
the market betas. The Bayesian adjustment further increased the significance of the results

observed.

Smoothed CFO (3-year moving average) was shown to be significant in explaining the
market risk of firms. Since none of the multiple regression models were significant, no
conclusion was drawn as to the incremental explanatory power of the cash flow based betas
ovet earnings based betas. These findings contrast Ismail and Kim (1989) and suggest that
further research should be done with a larger sample. This could be done by either

increasing the sample period or by relaxing the use of coinciding year-ends.

Kobus (1995) tested whether WCFO has information content individually as well as
incrementally beyond earnings in the South African context. His methodology was based
loosely on Ali (1994) and a linear as well as nonlinear model was used to specify the
earnings/cash flow — return relationship. Kobus’ (1995) evidence, based on a regression of
WCFO and earnings against share returns for companies between 1988 and 1995, showed
that WCFO was inferior to earnings and had no incremental information content beyond

that already contained in earnings.

Wapenaar (1996), in a simple study of association, showed that cash flow variables are not
correlated with future returns. The author highlighted numerous limitations that may have
diminished the quality of these results and warned that ‘this should not be taken to imply

that cash flow information is of no use to investment analysts’ (Wapenaar, 1996).

De Jager (1997) used factor analysis to determine which traditional and cash flow ratios best
served as explanatory variables in predicting corporate success or failure. This study served
as the basis for future research into predicting corporate failure. De Jager (1997) found that
of more than sixty ratios the two most important ones were financial leverage and cash flow

return rather than traditional accrual-based profitability ratios.

In an unpublished conference paper, Nicholas Ogle and Enrico Uliana (1999) replicated
Dechow (1994) in a South African context. The authors felt that the South African reporting
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environment has somewhat different accounting practices and is a more risky economic
environment. For this reason, they suspected a replication in the South African environment

might give somewhat different results. The following hypotheses were tested:

1. Earnings have a stronger association with returns than cash flows over a one-year

interval.

2. As the magnitude of accruals increases, the response coefficient of cash flows will

decline because of the increased information that these larger accruals provide.

3. Short-term accruals are mote important than long-term accruals in mitigating the timing
and matching problems of cash flows.(Ogile and Uliana, 1997)

As in Dechow (1994), raw returns, reduced by market returns, were regressed against
eamings and cash flow variables. The sample was constructed from 162 companies over the
period 1994 to 1998. Earnings per share was used as the earnings variable and the following
three cash flow variables were used: cash flow from operations, equity cash flow, and net
cash flows. The explanatory power of these variables are presented and compared to

Dechow in table 3.14 below.

Table 3.14

Explanatory Power of independent variables: A comparison with Dechow (1994). (Ogle et al. ,1999)
Cash flow from Equity cash

N=648 Eamings operations flow Net cash flow
Adjusted R-squared 14.45% 1.29% 0.17% 2.10%

Dechow (1994) 16.20% 3.18% - 2.47%

These results were consistent with Dechow (1994) and categorically illustrated the
supetiority of the association of earnings, rather than the various measures of cash flow, to

returns.

The results for hypothesis two, however, deviated from Dechow (1994) as illustrated in table
3.15 below.
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Table 3.15
Explanatory Power of Earnings and Net Cash Flow as the magnitude of Accruals increases: A comparison with Dechow (1994). (Ogle et

al, 1999)
Adjusted R-squared
Net Cash flow Earnings
South Africa UsA4 South Africa UsA4
Qouintile 1 15.70% 16.20% 16.58% 16.84%
Ownintile 2 4.73% 12.23% 3.36% 15.44%
QOwintile 3 6.50% 8.76% 7.53% 14.49%
Qouintile + 4.78% 6.51% 14.38% 14.82%
Ouintile 5 2.89% 0.24% 31.79% 21.98%

The conclusion that, as the magnitude of accruals increased, earnings increased in its ability
to explain returns, remained unchanged. However, initially the explanatory power of
earnings declined as the magnitude of accruals increased. The authors suggested that the
seemingly anomalous findings for earnings in quintiles 2 through 4 might have been
evidence that the market mistrusts earnings in these quintiles because managers manipulate

earnings through the use of accruals.

Similarly, by ranking the sample into quintiles based on the magnitude of absolute changes in
working capital, cash flow from operations was hypothesized to decrease as the magnitude
of short-term accruals increased. The comparative results are presented in table 3.16 below.
Table 3.16

Explanatory Power of Earnings and Net Cash Flow as the magnitude of changes in Working Capetal increases: A comparison with
Dechow (1994). (Ogle ot al, 1999)

Adjusted R-squared
Cash flow from operations Exmmgs
South Africa usA South Africa usA
Quintile 1 0.05% 7.72% 2.87% 14.24%
Owintile 2 0.08% 8.69% 3.71% 15.73%
QOnintile 3 8.93% 8.24% 18.57% 16.54%
Quintile 4 6.69% 7.34% 16.16% 19.08%
QOuintile 5 0.01% 0.79% 29.45% 18.19%

These results showed that earnings associated with returns increased as the magnitude of
short-term accruals increased and that accruals do mitigate the timing and matching

problems associated with cash flows from operations.
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3.4 Related Capital Market Literature

In a paper presented at the Batten Institute/Association for Investment Management and
Research/Emerging Markets Review conference entitled “Introduction to Valuations in
Emerging Markets”, Bruner, Conroy, Estrada, Kritzman and Li (2002) highlight a number of
factors present in the valuations of companies that are unique to developing countries. Two
of the numerous factors that are televant to the South African market and this research
study are the inflationary and devaluation effects present in emerging markets and the cost
of capital in emerging matkets. This research study only investigates South African listed
companies and the effect of inflation on returns over time is pervasive yet uniform.
Furthermore, for the purposes of this study, the effect of inflation is eliminated by scaling all
explanatory variables by beginning of period price. The significance of the cost of capital in
emerging markets and specifically the deficiencies experienced by market practitioners in
using the conventional CAPM model to explain secutity returns is highly relevant. This
paper does not present specific South African evidence but highlights a number of

alternative methods employed by a number of parties.

Bowie and Bradfield (1993) perform a review of systematic risk estimation on the JSE
Securities Exchange and detail the following considerations that need to be taken into
account when estimating beta coefficients on the JSE Securities Exchange: the thinly traded
nature of the JSE, the choice of appropriate market proxy, the inclusion of prior beliefs
about the systematic risk measures, the distribution of security returns and the time varying

elements of systematic risk.

Bowie and Bradfield (1998) later go on to specifically investigate the robustness of beta
estimation on the JSE Securities Exchange which they identify as being thinly traded. They
find that conventional OLS (Ordinary Least squared) estimation does not generate beta
estimations that are as robust as those generated by down-weighting outlying residuals and

outlying market returns.

In more recent years the trading volumes on the JSE Securities Exchange have increased
which may give reason to suggest that the thin trading phenomenon might be better
characterised as firm size effect where smaller firms are traded less frequently. Van Rensburg
and Robertson (2003) investigate the effect of firm size, price-to-eatnings and beta on the
JSE Securities exchange and conclude that there is a distinct size and price-to-earnings effect
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and they also find that there is clear evidence suggesting that beta fails to accurately predict

security returns.

3.5 Summary

Beginning in the 1960 a number of academics argued for a revision in the contemporary
reporting framework to include a variety of cash based performance metrics and statements.
The main proponents for this system of reporting came from the United Kingdom although
similar sentiments were later echoed across the Atlantic in the United States. This normative
debate slowly disappears from academic literature as the statement of funds flow and later
cash flow statements became commonplace and there is a shift towards empirical testing of

the usefulness of cash flow disclosures.

At first these empirical investigations were limited by the availability of cash flow
information but this measurement problem was overcome by using crude approximations
and reconstructions of cash flow numbers based on earnings and changes in account
balances between balance sheet dates included in published financial statements. Later, as
the universe of published cash flow information grew, the ability to investigate the
information content of cash flows versus accrual based eamings improved and the
methodologies employed developed from simple studies of association to contextual models

which have enabled a deeper understanding of this relationship.

Early studies of association are heavily limited by the availability true cash flow data and their
findings are inconclusive and ambiguous about the relative association of earnings and cash
flows to security returns. Later some researchers shifted their focus away from the capital
market’s appraisal of financial disclosures and looked at the ability of cash flows and accrual
based earnings to explain future disclosed cash flows. These studies showed significant
improvement in the measurement of cash flows and indicated that earnings and cash flows
were clearly distinct measurements. However their results remain ambiguous with Bowen et
al (1986) concluding that cash flows are superior while Greenberg (1986) concludes
otherwise. It emerges from the literature at this point that both of these might be useful and
the individual components of earnings, namely cash flows plus the accrual components, are

tested separately for explanatory power.

Early information content studies recognised that, in line with studies investigating the ability

of earnings and cash flows to predict future earnings, both earnings and cash flows are
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useful. These studies attempted to determine which of these two variables was superior. The
results of these studies tend to suggest that earnings are supetior. These studies also saw
significant methodological refinements which reduced measurement error and reduced the
return window in an attempt to increase the explanatory power of the security return
prediction models. Some studies went on to find unique non-statistical methods to control

for the alternative explanatory variables.

As the availability of cash flow data increased and the balance of research found in favour of
earnings as an explanatory variable, methodologies shifted towatrds identifying the relative
market relevance of earnings and cash flow variables and towards contextual studies which
explained the varying nature of this relationship. The focus of these studies tended to shift
away from rationalising the contemporary financial reporting framework but more towards

valuation implications in capital markets.

In general the incremental information content studies find that earnings dominate cash
flows but cash flow information does possess information not contained in earnings
numbers. Contextual studies, both linear and non-linear, go on to investigate the reason for
this and identify factors that influence the relative incremental information content of the

two explanatory variables. These include the following:
¢ Firm size
® Geography of market (e.g. UK, US, Australia, South Africa, Finland)
¢ Industry
e Life cycle of firm
® Time"
e Length of reporting period
® Length of firm operating cycle

® Magnitude and direction of accruals

12 Changing economic factors over time may influence the value relevance of cash flows and accrual based earnings.
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® Persistency of earnings and cash flows over time

The South African literature is limited and there is little consistency in methodology allowing
few general conclusions to be drawn. The lack of a critical number of data points, the lack of
market efficiency and the documented thin trading effect present on the JSE Securities
Exchange also hindered researchers. Some research into the usefulness of earnings and cash
flows in South Africa has focused on corporate failure, whilst others have looked at future
cash flows in replications of foreign studies. Surprisingly, most replicated studies in South
Africa do not support the same findings as those found elsewhere. This suggests that a more
contextual investigation may reveal unique South African peculiarities. A chief candidate for
the failure of replicated studies to support the same findings as elsewhere may be the
documented deficiencies of CAPM in explaining returns on the JSE Securities exchange.
This study goes on investigate the particular role that industry classification plays in the
incremental information content of cash flows and accrual based earnings numbers in
explaining security returns on the JSE Securities Exchange whilst also looking at the role of

trading volumes.
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Chapter 4

DEFINITION OF THE PROBLEM

4.1 Introduction

This study examines the incremental information content of accrual-based earnings as

measured by EPS and cash flows from operations (CFO) in modeling abnormal returns of

JSE Securities Exchange listed shares both on a pooled basis and across a range of industry

classifications. The methodology used in this study sets out to answer a number of questions

which, although couched in different theoretical terms, can be tested in the form of

statistical hypotheses as set out later in this chapter. These various research questions are
listed below:

1.

Does the conventional wisdom, that the cash basis of preparing accounts is inferior

to the accrual basis at predicting future cash flows"”, hold true?

Are investors’ decisions, as reflected in the movement in share prices, based on a
fixation on earnings or do they reward quality earnings that are backed by strong

cash inflows from operations?

Is differential decision useful information contained in cash flows that is not

contained in earnings or is earnings simply a more meaningful number?

Since the difference between accrual and cash based earning are both short and long-
term accruals made by the accountant, this study looks at the information relevance
of these judgement based accruals and appraises the relevance of the expensive
accounting process. This is particularly true of the examination of the industry effect
as the role of the accountant in determining which type of accruals to make can be
very industry dependant. These might include such accruals as policyholder liabilities
in the insurance industry, proven reserves in mining, resources and extractive

industries or the capitlisation of research costs in the pharmaceutical industry.

13 and therefore is inferior at predicting security return
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4.2 Hypotheses

In order to test the differential information content ot statistical explanatory power of
earnings and cash flows at modelling abnormal retutns in a number of contexts' the

following stepwise multiple regression model was specified:

CARI‘J = ﬂo+ﬂ1CFl}j + ﬂzEPSw‘+ g:‘,j
CAR;j = cumulative abnormal return for firm jin peroid i
Bo= y intercept
b= regression coefficient for cash flow variable
b= regression coefficient for eamings variable
€ij= residual term
uCFi,j =cash flow per share scaled by beginning of period share price for firm jin period i
uEPSij = earnings per share scaled by beginning of period share price for firm jin period i
Equation 4.1
Rather than testing the statistical significance of the response coefficients of the explanato
ting P P ty
vatiable and thereby comparing the stre of the association of earni and cash flows
y pating mings
with abnormal returns, the statistical significance of the explanatory power of earnings and
Xp y p nings
cash flows is compared using the coefficient of determination. After statistically conditioning
for the most significant explanatory variable, a stepwise regression then separately measures
1gnt P ory pwi gt P y

the additional explanatory power of the second less significant explanatory variable.
The null hypothesis is expressed as follows:

H, Adj. R?, = Adj. R?, = Multiple R*= 0

Versus

H,: Adj. R?, # Adj. R, # Multiple R*# 0

Where, explanatory variable 1 and 2 are either Earnings per share or Cash flow per share
(scaled by beginning of petiod share prices), in order of statistical explanatory power.

Rejecting the null hypothesis in favour of the alternative that the coefficient of

determination is significantly different from zero, allows us to conclude that either earnings

1 Including industry effects, effect of outliers, persistence across time and the effect of trading volume on the differenual
information content of accrual-based eamings and cash flows.
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or cash flows, individually or in conjunction, explin a portion of the varation in
contemporaneous abnormal returns. Where both earnings and cash flows are significant in
explaining the variation in abnormal return in a stepwise regression, a conclusion can be

drawn that they possess incremental information content beyond each other.

In the interest of a better understanding of the results presented in chapter 6, the

implications of the uses of a stgpwise regression are highlighted below:

Firstly, a comparison between the explanatory power or strength of association of the
earnings and cash flow variables cannot be made by simply comparing their coefficients of
determination or response coefficients respectively. One variable is conditional upon the
other and therefore the variable with the most significant explanatory power is identified
first, and it is regressed against abnormal returns. If the second less significant variable stifl
exhibits an association with, or contains explanatory power for, abnormal returns, this will
be evidenced by a statistically significant regression coefficient or coefficient of
determination respectively. Secondly, where the averages of the regression results across
industries or years are included in the tables presented, it is important to remember that
these are simple averages of regressions where the primary explanatory variable is not
consistent, and it is therefore not as informative as the results of the pooled regressions.
These are presented primarily for the purpose of inter-study comparability of the average

multiple R* or multiple coefficient of determination.

Supplementary tests of association between the direction of cash flow and earnings surprises
and cumulative abnormal returns are also performed to test if capital markets are discerning
and reward quality earnings that ctystallise into cash flows. If this were the case on the JSE
Securities Exchange, then one would expect companies with positive earnings and cash flow
surprises to achieve abnormal returns greater than those with only positive earnings
surprises. Similarly, companies exhibiting negative earnings surprises that are married to cash
outflows should achieve negative abnormal returns. A vatiety of tests are performed to
examine the different association between the direction of earnings and cash flow surprises
and abnormal returns. The statistical significance of this is tested in the form of an analysis
of variance which allows us to infer about the different strength of association of abnormal

returns with these accrual-based earnings and cash flows.
Expressed as a formal hypothesis thus:
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Hyu=0 Versus H:u#0

for each of the 4 combinations of signals from earnings and cash flow surprises as
documented in the methodology in Chapter 5.
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4.3 Assumptions

The assumptions made in this research study fall into two categoties, namely, express
assumptions on which the research design is based and implied assumptions that are

inherent in the conventional tools used.

4.3.1 Exptess Assumptions

This research is fundamentally reliant on the notion of market efficiency. The JSE Securities
Exchange is assumed to be informationally efficient at the semi-strong level, consistent with
the Efficient Market Hypothesis (EMH). Since excessively thinly traded shates ate removed
from the sample,' this assumption is valid and is supported by Affleck-Graves (1983), Firer
et al (1987) and Bowie and Bradfield (1992). Further, the robustness of results are tested for
the effect of trading volume.

Given the time taken for financial results to be audited and published, it was assumed to take
three months for this information to artive at the market. This is consistent with the
regulatory requirement for listed companies in South Africa® as well as the listing

requirements of the JSE Securities Exchange.

The pooling of yeat-by-year data in the regression analysis assumes that the structure of the
regression model is static over time. The robustness of this assumption is tested by

examining the year-on-year consistency of results.

Cash flows from operations have been used as a measure of cash-based performance akin to
earnings prepared on a cash basis. Cash flows from operations do not include the cost of
financial capital (Financing activities) or the cost of maintenance of productive capital
(Investing activities). The lack of availability of such information, the difficuldy in
reconstructing such a comparative measure, inter-study comparability,” and the vast
amounts of electronically available cash flow from operations data motivated the use of cash

flow from opetrations as a proxy for cash based earnings.

15 Refer to discussion of specific sample exclusions in Appendix VIIL
16 COMPANIES ACT NO. 61 OF 1973, section 302& section 304
17 As documented in the chapter 3: Review of the relevant literature, most studies used CFO as a proxy for cash based earnings.
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4.3.2 Implied Assumptions

The following assumptions of the Capital Asset Pricing Model (Bodie, Kane and Marcus,
1996, p.236) are inherent in the research methodology:

1. There are many investors, with individual insignificant wealth compared to the total
wealth of all investors. Investors can not affect share prices through their own

trading activities. That is to say, they are price takers.

2. All investors only plan for one identical holding period. This conduct is said to be

myopic.

3. Investments are limited to the universe of publicly traded securities such as shares
and bonds.

4. It is also assumed that all investors have the ability to borrow and lend at the risk

free rate.
5. This model ignotes the effects of transaction costs and taxes

6. Investors are all rational mean-variance optimisers. That is to say that a high
return/low risk position dominates a high return /high isk (ot low return/low risk)

position which in turn dominates a low return/high risk.

7. All investors share the same information set. Thus no individual has supetior

information.

A number of these restrictions are rather unteasonable and points to possible pitfalls in the
use of the CAPM as a model for expected returns. This is particulatly noteworthy in the
context of the JSE Securities Exchange, which historically suffers from a thin trading
phenomenon, high transaction costs and asymmetric information dissemination. This is

explored later in the findings of this study.

The following assumptions are implicit in the use of regression analysis (van den Honert,

1997, p.77):

1. The residual term, €, is a random variable with an expected value of zero.
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2. The variance of the residual, £, is 07, and is the same for all of the values of the

independent variable

3. Each residual term is independent of the actual value of the independent vatiables

ands is also independent of all other residual terms

4. The residual term is normally distributed. The response varable is also normally

distributed since the coefficients of the independent variables are constants and it is a

linear function of €.
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Chapter 5

METHODOLOGY

5.1 Sample Selection

All JSE Securities Exchange shares, both listed and delisted, with financial years endings
between January 1988 and December 2002 wete included in the initial sample. For a detailed
listing refer to Appendix I. These were then filtered using the following criteria for

exclusion:
1. All N’ shares were excluded. Refer to Appendix IL

2. All companies with insufficient ptice history to calculate at least a 24-month Beta
wete excluded. Refer to Appendix IIL

3. Companies without EPS figures available from McGregor BFA over the sample
period were excluded. Refer to Appendix IV

4. Companies without Cash flow per share data available from McGregor BFA over the
sample period were excluded. Refer to Appendix V.

5. Firm years in which there was a change in year end, resulting in a reporting period
longer ot shorter than 12 months, were excluded. Refer to appendix VL.

6. Where a company’s industry classification was unclear or unavailable from
McGregor BFA, or a clear industry classification could not be independently
determined, it was excluded from the sample. Refer to Appendix VII

7. Specific exclusions due to unique company specific factors were excluded. Refer to

Appendix VIII for a listing and reasons for these exclusions.

This resulted in a sample containing 3163 valid firm years broken down as follows:
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Table 5.1
Breakdown of valid cases by industry classification and year

Industry Observations Calendar Year Observations

Computers 127 1988 37
Electronic and Electrical equipment 158 1989 87
Financial Services 221 1990 144
Food, Beverages and Drugs 286 1991 180
Industrial 406 1992 189
Insurance and Real Estate 415 1993 201
Mirning and Resources 469 1994 216
Retail 310 1995 223
Services 409 1996 230
Textiles 148 1997 253
Transportation 214 1998 255
Total 3163 1999 274

2000 281

2001 300

2002 293

Grand Total 3163
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5.2 Data Sources and Variable Definition

All data was obtained electronically from MacGregorBFA Station and Blink applications
unless otherwise noted. Published financial statements information was used and not
McGregorBFA standardized' financial statements. The following information was obtained

for all companies included in the sample
Annual data:
e Mnths = Months Covered by Financial Statements (Vatiable 115)
¢ YE =Month of Financial Year End (Variable 116)
e EPS = Earnings per share (Variable 305)
e CF = Cash flow per share from operations
e WANOS = Shares in issue Weighted Average (Variable 206)
e TV = Annual trading volume
Monthly data:
e SP = Price or market value per share
® m =ALSIlevel
e FX = Average monthly Exchange rate (various)
e r. = Risk-free rate: 3 Month Treasury bill tender rate
Static data:

¢ Ind = Industry Classification”

18 MacGregorBFA produce standardised company financial statements for greater inter-company comparison. Because this
study specifically looks at the effect of industry, standardisation is not desirable.

19 Industry classification at 30 June 2002: Due to changes in industry classification on 3 occasions during the sample period and
migration over time, all companies were assumed to have remained in the same industry throughout the sample period.
Nature of business in published in JSE Handbooks was also used to classify companies into the correct industries.
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5.3 Research Methodology

Consistent with refinements in research design found in more recent studies such as Easton
and Harris (1991) and Dechow (1994), levels of earnings and cash flows were used rather
than changes in these variable. Earnings and Cash flows were scaled by beginning of period
market value per share, consistent with Ohlson (1991) as this avoids the serial correlation
problem associated with general price increases. These two varables” were used as the
explanatory variables in a stepwise regression of cumulative abnormal annual return (CAR),

lagged by three months as specified below:

CAR.,=B,* BCF.,+ B.EPS.,+¢,,

CAR; j = cumulative abnormal return for firm jin peroid i

Bo=Y intercept

8= regression coefficient for cash flow variable

B2~ regression coefficient for earnings variable

£ij= residual term

uCFi,j =cash flow per share scaled by beginning of petiod share price for firm jin period i

uEPS i j =eamnings per share scaled by beginning of period share price for firm jin period i

Equation 5.1

The cumulative annual abnormal return, CAR, was calculated as follows:

Each firm’s abnormal return for a given year was calculated by subtracting the expected
return generated by the Capital Asset Pricing Model and the actual return achieved over that
period. Because annual financial results have to be audited, they are only released some time
after the financial year-end. The abnormal return was calculated for the 12-month period
starting three months after year-end. This is consistent with other long window event studies
and the observations of Ball and Brown (1968) that up to 90% of all information has been

impounded into share prices by the date of the annual report.

Monthly returns wete calculated using the following equation:

20 A number of JSE security exchange listed companies report their results in currencies other than the South Africa Rand
(ZAR) in these case, these variables were converted into Rands at the average rate for the reporting period calculated using
average monthly exchange rates.
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R

Equation 5.2

Expected monthly returns were calculated using the Capital Asset Pricing Model (CAPM)
specified below:

E(ri.j.lz) = rf,i.lz +ﬂi,}.lz(rM,i,k _rf.i,lz)

E(r k) = expected monthly return for share j in month k of yeari
HJ
rf . =monthlyrisk - freerate for month & of year i
Wiy
B i Beta coefficient for share jin month & of year i based on the minimumof 24 months fo historic reutms (max 60)
L1

rM - =Return on the ALSI for the k* of year i
Wy

Equation 5.3

Beta used in the calculation of expected returns above was calculated individually for each
month which controls for the time varying properties of beta. The monthly returns for the
immediately preceding 24-60 month period (depending on availability of data: minimum 24

months, maximum 60 months) were used in calculating the beta. This was done as follows::

ﬂ _ Cov . juvluina)

kit Var (i)
COV (1} 15 1.41) = covariance between share j and the market for 24 month period (i-2,k-1) to (i.k-1)

Var (h..x-1) = population variance of the market for 24 - 60 month period (-2, k-1 to (i, k-1) depending on data availability
Equation 5.4

Unexpected monthly returns were calculated as set out below:

U(r)=R,-E (r ) )

U (r) = unexpected return
Equation 5.5
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The cumulative abnormal return for the year end / was calculated by compounding the
monthly abnormal/unexpected teturn for the 12 month period i-1k+3 to Lk+3 as illustrated
below:

ij.k+3

car= [Ja+va .0
li-1,7.k+3
Equation 5.6

For each fitm-yeat, these Cumulative Abnormal Returns were the dependent variable in the

regression analysis.

Using stepwise regression, Scaled EPS and CFPS were used to explain a firm’s Cumulative
Annual Abnormal returns. This identifies the individual vatiable that is the most statistically
significant explanatory variable by measuring how significantly different the coefficient of
determination is from zero. In the next step, the second less significant variable, either EPS
ot CFPS, is then added as a further explanatory variable to identify whether or not it adds
explanatory power to the regression model, which would be evidenced by an increase in the
Adjusted Coefficient of determination. An increase in Adjusted R-squared confirms that the
second explanatory vatiable also possesses the ability to increase the explanatory power of

the prediction model and therefore must contain incremental information content.

Initially, a pooled universe of firm years was used to judge the individual decision usefulness
of the two explanatory variables. This included firm years for the period extending from
January 1988 to December 2002. A complete listing of these can be found in appendix 1.

All three variables wete then winsorised to their 95% confidence limits in otder to control
for outliers. Other authors have suggested that these extreme observations might be of
particular interest and should not be winsorised (Kinnunen and Niskanen, 1993). All tests
were also performed on unwisorised data in order to identify the effect of these ‘special
cases’. In addition, plots of all regression equations were inspected to visually identify any

outliers and the validity of these cases was appraised. These cases are listed in Appendix IX.

Inherent in using a universe of all JSE Security Exchange listed equity shares is the problem
of thin trading identified earlier in the review of relevant capital market literature. Due to the
significant concentration of corporate ownership in the past, the JSE Securities Exchange

has histodically been very illiquid. Because the foundations of this methodology are based on
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the efficient market hypothesis, that is to say, that market prices adjust to reflect available
information, a very thin market does not provide the mechanism for prices to reflect market

consensus.

In order to overcome this potential problem, a metric was developed to measure the
comparative turnover of individual shares. The number of shares traded during the year and
the weighted average numbers of shares (WANOS), are available from MacGregor BFA and
these were used to calculate the percentage of the share capital traded during a given year as

follows:

ShareCapTurnover = TVAV ANOS

where
TV = Annual trading volume, and

WANOS = Shares in issue Weighted Average (Variable206)
Equation 5.7

The results of the regression analysis was presented separately for both the top and bottom
half of the universe of firm years in order to test the impact of trading volume on the
pervasiveness of the findings. This methodological refinement is similar to that used by Al
(1994) to test for the effect of firm size.

The pooled regression was also split along industry lines to test whether the importance of
earnings and cash flows varies across industties, as suggested by Barth et al. (1999) and Ogle
and Uliana (1999). Specialised industry has resulted in industry specific transactions and
accounting treatment that, to a large extent, governs a company’s ability to make long-term
accruals or recognise gains/losses in income or equity. All else being equal, different
accounting conventions and the varied nature of industry could potentially result in vatied

industty specific market-relevance for earnings and cash flows.

A year-on-yeat, as well as a pooled, analysis was performed for all the tests detailed above.
This was done in order to test the persistence of any findings and to possibly provide
evidence to support general conclusions beyond the specific sample period. This resulted in
further disaggregation of results with a resultant decrease in the statistical significance of the
findings. Although all results are presented in the Appendix XII, only those statistically
significant results are analysed further.
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5.4 Supplementary testing

For the purpose of inter-study comparison, all the stabistical chatactenisties of the data vsed
in this study are incloded in Appendin X1

The wnrverse of abnotmal returas was also prouped according to the direction of earnings
and cash flow surprises around earninge announcement dates. That is (o sav, based on a
eandom-walk model, thase compantes that had an meeease in earnings or cash flovws over the
priot yeat ate deemed to have had a posnve surprise, and those with a dectense m earnings
or cash flows have expertenced a negbive surprise. This 1s Mlastmated gaphically 1o fgure 3.1

Lelovar

Figure 5.1 Connaner af Eamings and Care Jowe avaried st

FE T 21 % [ &%
= . Bhr.o el oibim
g D Bamangs runs w
%_’ . Ciak = o eprmen

The magpitude of the average shoormos] retwn was compared along the following

contimnm of eamings and cash flows marker sipnals:
1. Earnings and cash flow
*  [Unambiguons posiore surprise: Posive earnings and cash flow surpeise

s Ambiguous surposer Positve eamings surprise and negatve cash fow

surpisc

e Ambipuous surptise: Postive cash flow surprise and negative earmings
SULPrise
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*  Unambiguous ncgadve surprise Negative earnings and cash flow surposs
2. Earnings

+ DPosnove earmngs surprse

*  Negative catfings surpals:
3. Cash tlow

¢ Postve cash flow surprise

= Negative cash flow surpose

i analysis of variaonce was perforoied to test if these populadons of abonormal tetoros were
statistically differcat across these catcgorics, This test of assectaton between the ditechion of
eatnings and cash flow surprses provides cvidence abowt the differem associaton berween

catnings and cash flows, and abnormal retwms,
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Chaprer &
RESULTS AND ANALYSIS

6.1 Results

The results af the repressinn amalysia modeling abnotmal teturns are tabulaced  below.

Statistcally sign.iﬂcaut resulis are presenied i red.

&.1.1 Pooled results

Table 6.1 details the results of the stepwise pusled regression of all yualifying firm-years
durng the sample penod These gesulis are hased on eaw tepression data, without
conditioning frr outhers. Only Earnings are statistically significant in explaining abnormal
teturns. Earnings per share explain only 1.37% [table 6.1, tow 1, column €] of the vadaton
in three-meanth lagged abnormal. As anticipated, pasitive earnings result in an increasc in tdhe
contcmpotanecus cwmulatve annual abnopmal remen, In the wwinsorised pooled
regression, the cash flow varable, Cash flow from operations docs nat have a stadstically
sigmificant assoclativn with abnormal teturns and docs not add any explanatory prwer in the

slepwise tepression model ol shpurmal earnings.

Tabile 6.1

Puanded Regroisian requite f entées watratye of e mtarnss mot-avnsvrgond
Ulmermrarised Poaled it Beva pfeved Mean Srd Dev Agi B2 p levef

a b P d ) b
§  Earwugs 15.4% NI 01983 05270 13T 00500
e fiw fine aferatine -203 M 1B64 3515 014244 4.5 01864
F  hodel L4Zey LA LILL

Table 6.2 presents the results of the same regressiom analysis afier wingotising the data tw ity

Q5% confidence levels.
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be the result of unwinsorised outhers. Lt is counterinttive that there should be a statstically
sipmificant negative relationship between cash flows and aboormal retuens as 15 the case in
Serviges (F=52.46, p=0.00 [table 6.3, row 4, column gh]} and Mining and Resources (§=-
37.08, p=000 [table 6.3, tow 6, column gh]) as detailed in Table 6.3 below as it would
nommally be expected that, all else being equal, positive abnommal remros would be
associated with cash inflows which add value to a firm, This is confirmed by the analysis af

winsortsed indusiry regression models presenied in Table 6.4

The direction of the relationship with earnings and cash flows i the winsotised industry
reswlls presenied below is more consistent with expectations; one expects abnormal returns

to be pasitively associated with carnings.

These incanststent resulls provide further motivation for winsonsing the regression inpuis.



Table 6.3

Indnsiry Regrvsston resaifs: mon-waisorsied

Furnsngs " Cash Fiow from TS Whale Regression miodel
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Table 6.4

Indsertry Regresuon results: Winrarited

Farmmnges Casli Flow from operarnions Whide Regressinn model
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Table 6.4 above, present the results of the industty regression analysis after winsodsing the
data to i 95% confideace hmits, The effect of winsonsing the data to its 5% confidence
limits resulis in statstically sipnificant industry rerression models with adjusted cocfficients
of detcrmination ranging from 1.26%[table 0.4, row 6, column m] (Mining and Resources) to
11.45%[table 6.4, tow &, column m] (Industeal), To all but dhree instances (Tosurance and
Real estate, Food, Beverages and Drugs and Financial Seovices), earnings dominate cash
flows in explanatory power, which is more consistent with both expectations, priar research

findings and the results for the pooled winsorsed regression analysis.

1ikewise, i1 all circumstances where regression coefficients are stapsneally significant at least

at a 5% level, the response coefficients o abnormal earnings are positive as anticipated.

Tabk: 6.5
Reprepsion rersdie of pooded analycds: Tap bl sf siwserrrad wiiverse by trading sodese
Hiedr Trending vaitoms Hera phevel Mean Srd Dev  AdiR2  p fevel
4 " o ¢ ¥
! Eanings 14,90 1M 1. 1746 14249 4230 .31}
2 Carh Fiys .54 a4 0.2 0.7077 (k2355 LNIEE S
3 Medi (1364 plepreaiens +.47% LRIE

Table 6.5 above and 6.6 below present the results of the regression analysis performed on
poaled winsodised firm year dara divided between top and battom half based on a meiric
that measures the turnover of shares as a percentage of the weighted average number of
shares 1n issue over the conicmporancous firm year. Table 6.5 presents the repression

statistics fut top half af firm veaes by trading vohume,

By dividing the universe of abnormal returns berween those shares that are traded Frequentdy
versus those that are traded relaovely infrequently, we test the consistency of results between
heavily and thinly traded shares. This provides evidence abour the assumpion that the
warket efficiently reflects publicly available information (Weak form -Bificient Market
Hypothesis).

Table 6.6 presents the regression statistcs for those firm years thar fall into the bottom halt
af the universe of firm years based on trading velumes.
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Tahle 6.6

Regresivg e vadts af poeied cnralyeis: Bottow Baff af wingariesd snivesse by frading st

Low Toadir radwase Bers prfeved Mean Sed Dev Adf B2 p lovgf
o b 3 a4 £ o
i Etrmings 314 LRLE (2030 0.4841 T.15% [h. A1
2 Casti Fiaw 427 (.35 03531 [k 762 [h.015%0 0347
Mede! (1564 phrermananr) 7.20%0 X1 T

The more significant resnlts evidenced by the top half of the oniverse determined Ty trading
volome show that both Eammegs and Cash flows are significant in explaining chat the
varation is abnormal reoumns although Earnings significantly dominated cash flenws. Fartings
are also mote strongly associated with aboormal retvms (§= 1490, p=0.00 [rable 6.5, row 1,
column ab] versus B=7.54, p=0.04 [table 6.5, tow 2, column bl The less autharitatve
cesults from the thioky mraded shares in Table 6.6 only provide evidence that ewmings are
statistically significant in explaining abnormal renuens (p=0.000 [mble 6.6, tow 1, calumm ).

Tharther investigation into these ancillary findings might also provide a basis for concluding
that s compames ate traded less freguently, cash flows tend to become less important as
myvopic ‘penny stock’ investors re more fixated by eatrings. To 4 certain depree, thinly
traded shares are usudlly too samall to atteact the attention apd accompanying sctuting of

instiiaonal nrnestors,

The lack of consistency between these results, with each regression having at least 1564
observations, suggests that the ]SE secuntes exchaoge is subject to a thin mading

phenomencn

Table 6.7 and 6.8 below expand the results of the analysts by trading volume to ao indvsty
el More moportant than comparting the consistency of the top and bottom half, is the
consistency of the results between the top half by wading volune presented in Table 6.7 and
the results of the winsodsed industey analysis presented n Table 6.4 upon which most
conclision are ta he drawen. We have aleady established that & thin ttading phenomenon
exists and results in the different regression results in a pooled rop half/Dattom half Ty

trading volume companson,
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Table 6.7

Induitry Regression resselts of povied analyrii: Top balf of sinroried wiverre by trading volume

Larnings Cashy Flow from eperatfiony Whale Regression model
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Table d.5

Industry Regression resmlts of pooled anatysis: Bottam balf of wensorised usiverse by trading wlswe

Earmings Caslh Flow from operations Whole Rogression model
Beta _ plevel Meun Std Dev AdjR2 plevel Beia Plevel Mean SidDev AdjR2 plevel MaldR2 pievel N
@ # c d r f z ] i j # / nt " o
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[n unly four ef eleven industres are camings (Services, Mining and Bescurees, Induosttial and
Transportation) and cash fluws {Computers, Indusedal, Food, Beverages and Dirugs, and
Financial Services) significant in explaining the vasaton in aboosmal returns, whereas in the
wesults presented in Table 6.4, eipbr caromnps (Electrical and Flectronics, Computers,
Teatiles, Services, Retadl, Insurance and Real estate, Industrisl and Transportton) and four
cash flow vanables ([Insurance and Real estate, Iodustrial, Uood, Beverages and Thrugs, and
Financial Seovices) were statistically significant 1 esplaining the vagation in aboormal

returns as measured by the Adj R* (Adjusted coefficient of derenmination).

These results aud the ngonsistencies across industries and between thinly and heavly traded
shates will be analysed later in this chapuer with parocular attention being paid to the speafic
oature of these indusinies and the resultant value implicatons for cash flows and earnings in
order to estahlish a more contexiual understanding of the carningsfcash flow /abnosmal

return relatomship,

Table 6.9 below, presents the results of the regression analysis on an anoual basis over the
sample pedod 1988 to 2002 These results are based on data winsorised to ther 95%
comfidence Mats. This tests the consistency of esults across dme. A coosistent result
sugpgests that the findings of this research are not simply pedod-specific, IF the generality of
these findings can be established, this will allow broader conclusivns and iaferences to be
drawn that extend bevond the sample period alone. Further detalled tesults, broken dowa to
an industry and calendar wear level, are preseoted, where scanstically sipnificant, in Appemdiz
I

In all bwt three of the ffteen years (tom 1988 to 2002, abnormal ceturng can be modeled to g
statistically sipnificant degree by a combination of earnings and cash flows. As the number of
vbFervallony incteases from vear to wear, the frequency of aon-significant models decreases

(1988 37 ohservations, 198% 87 observatons, 1998 255 ubservanions),

95



Tabhle 6.9

Year on vear Regression resuldly of pooled analysis: Winsorived umiverse

Eamings Gash Flow fioa opcestions Whole Regression model
Beta plevel Mean  Std Dev AdjR2 plevel Beta plevel Mean St Dev AdjR2 plevel Multi RZ plevel N
a b ‘ d ¢ f 9 ] i yi ¥ ! " N o

I 1985 075 W3G01 606 471 LAS% G494 638 (4494 D48 4TeR L71% 4 A 06Ss 050 37
2 1989 14 09632 046282 D74 DANP: 0963 2242 03140 N9352 12124 A24% OO0 3245 1041 a7
E L] 15.20 6760 H511  N7648  DAP: 0676 2571 04161 7391 L1974 1483 0000 14994 Daoipn 144
£ 1 2706 D03 0.4 G661 1537 000 1449 (2475 u6633 1056 Dea%s 0247 15.96% (LD 180
T b 485 673 02639 05581 pdw: a6 1501 01900 04334 BTHEER ASTE DAON9 3665 L RTR] & 189
& 1993 724 (L6242 D3414 0380 0% 0624 2661 0DO7TW D415 0857 W95 0000  10L.04% (L0W0D 201
7 e 2112 00254 02732 04997 Tede 00M 931 03305 D98 BB6TI D43% 0320 BOT% [L0MAL 216
2 15 1700 02509 w18%2 0369 326% 0007 w1l 02 N8R0T 0548 D00 g 3,200 L0261 2335
g 11 2241 UAOBD U432 05208 L% 08 B2RT 00002 02297 (0.4627 10.76%: DaMu  LLTT% UNTELT 230
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j4 200l 15.41 .02 oadd u2963 Le2% 021 Zloe 00017 0E31 03372 a5 000 10464 KLEL 30
J& 2002 3156 00000 G40l 04123 572% 0000 1926 01904 u2ae B 74 D68 0187 63T (0 293
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There is Hitle evidenee to suggest that the earnings/cash How/aboormal retumn selationship
s conststent over the sample perod, Pased on the results presented n Table 6.9, As the
number of abservations generally incredses aver tme, the finding seems to suppest 2 more
powerful relationship between carnings and cash flows and abnarmal renurns. They do ao,
hrrwevet, support the pooled fndings that earnings are superioe at tmodeling the variation in
abmrrmal earnings. This suggests thar the increase in the explanatory power af the madels
and individnal explanatory vadables is purely a result of the increased numbee of
abservatons used, It alse suppests that a more refined research methodology modeling

abaurmal retuns vsing carnings and cash flows might provide more consistent resalts,

By comparson with ather stadies, the sigoificant caefficient of determination of earnings
and cash flows models, which range fram 3.26% [table 6.9, row 8, column m) to 16.47%%
[table 6.9, eraw 13, column m) falls with in the manpe of those documented in *On the
Uscfulness of Haoings and Uarmings research: Lessons from 2 decades of cmpidcal
research’ by Barach Lev (1989,

Fyrure 6.1 presents the cesults of the supplementary testing compadnp the divection of
vatnings and cash flow surprises and the CONLEMPOranenis curmuladyve abnormal tetom
descrilved eather. The complete anabyzis of the supplementaty testing i= detailed in Appendis
XIIL

Figure 6.1 Diirection of carningy andd cash flow swerpriver verray abnormead redsernr
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Based om rthe premise thal earmings surpmises are more stcongly associaved with abrormal
tenuras, of the nvo ambiguous signals, EPS+/CF- and EPS-/CF+, the former is expected to
result in a higher abnosmal rerurn. This is confirmed by the above tesults. The results af this
same test aeross various industries and from 1988-2002 are presented graphically in Figure
6.2 and 6.3 eespectively below:

Figure 6.2 Dirmaton of sarsings aed canb faw saprtsas permys sbrormal mieres by indwory
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Althaugh results are noi consistent across all indusiries, pardcularly wirth respect to rthe
vatiation 11 abaormal returos around the ambizuous LPS-/CE+ sipnal, @ all induostries,
there is a decline in the abnormal retutn moving along the contimmm from the positve
surpoise sipnal LIPS and C1 positive to L5 and C1 negative, Likewase, in Figure 6.3 below,
although there s once agatn vadadon o the ambiguous spmal categodes, the peneral trend is
a dechioe in the ahnormal retorn as one moves down the eamings/cash flow surprize
spectrum. The relevant stadstcal properties of these tests are presented in detail in Appendix
XI11.
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Figure 6.4 depicts the results of the supplementary tests of the direction of eatnings surprise
as 4 specifier of aboomal retoens (Average CAR: BPS+ = 17,67%, BPS-=-14.83%, Figurc
6.3 below, details the same results for the cash flow surposes [Average CAR: CF+ =
L6,02%, CF-=-10196"%). Tt1s evident from these praphs thar the direction of earnings aad

cash flow surprises is associated with the direction and magnitode of aboormal returns, Tris
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alsa apparent from the figures that the carnings surpnses are a better specificr of abnommal

returng | hese resulis however, are nnt statisncally sspnificans.
B

Figure 6.5 Linvies of C17 perow plheermal aflatrn o
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6.2 Analysis
6.2.1 Review of descriptive statistics”
Consistent with conventional thinking CFO sealed by beginning of perind price is more
volatile than its accrual counterpact (STD dev of 145 vs. 0.733), This is consistent

between the bottom and top half of the universe of firm years when grouped by trading

volume. Refer to the descriptive statistics in Appendis XL

The mean EPS is lower than the mean CHO (00,192 v, 03210 This is consistent across the
entire sample perdod. Wilson (1987) speculated thar this relationship might not always persist
as the nature of operatng, working capital accruals change based on the conremporanecsus
ecancoic conditons. To astcipation of demand, inereases in loventory will result in a
teduction in the net cash inflows from operations for instance, Laonings also reflect the cost
of debt financing which 15 not always eflected 1 cash flow from operations but someHmes

in financing acoviies.

This relanonship persists berween the top and bottom half of firm years by trading volume,
‘t'his is, however, nat persistence acrass all industries, the only exception being the compurer
industry where the mean UPS exceeds the mean C10 by 27.2% (01106 vs, 0,834},

The Computer inchustry classification 15 made wp of software and compuier related service
companies rather than computer hardware ermpandes, which falls within the electrical and
clectronics industy classification. Durnng the late 19205, this had an increasing weighting of
wnformaten technology companies, This sector expenenced supernatural growth attrilnted
to the internet boom of the late 1990% and eady 2000, “Phe accountng profession grappled
with the seeming madequacy of histone cost accountng o recognise the value of these
companies as appraised by the euphoric marker. The ncreased recognition of inmngibles in
an attempt to move away from histode cost accounting and claser to fair value aceountng
may have resulled Wmoan wicrease n earnings, all else being equal The fature of theye
averstated earnings ta crystallise nto cash flows might to have concributed (o the resultant

dramane burse of this internet bubble and later impaioment of many of these mrangibles,

4 Raeesd on wanserisedd dara unless otheosdse mated,
1P seaded by benoning of peeod prce
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Figure 6.6
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The mean CAR was 2.67%. If the Capiral Asset Priving Model specified expected returns
perfecdy, one would snticipate 2 mean CAR of 0.0%, The expected remrn of the top half by
trading volume would be better specified as the assompton of an efficient market is more
realistic. By comparison, the huttom half had a mean teocver of woly 3.47% whereas the
toyp half has a mean furnover of 23.58%. This vast differeoce, albeir nor o the same exrent,
15 reflected in the differepce between the mean CAR of 3499 vs, 1.84%.

The mean CAR across industees taoges from -4.13% {Insarance aod Real Estare} to 7.33%
(Financial Services} and across the sample period, it tanges from -13.92% (2000} 0 44.19%
(1994}, This alarmingly laspe divergence from a CAR of zero points 1o the inadequacy of the
CAPM, as applied m this context, as an expectaoon model for aonual retuiros. Foc this
reasun, futute research might consider vsing the contemporancous market retern to deflate
anoual firm-specibic returns as used o Dechow (1994) and Ogle et al. (1999,
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Table 6.10
Chate and [ Mdqna (1999

Ep&e CFEM Cses
Mean (0554 airi %)
Sid der HATE 146615 =k
i B2 14.43% 1.29% =y

Tt Nrudy
Indisry chanifization; Indnitaal 19551098

Megr 1180 022508 1
i der. 81867 {1, #007 125

A fnduirier TRI5-1 988
Man i 122 0. 1987 Fal
Sud der &304 (e P gl

Al vndasteien Btire Yawple pestod
Mean a2 @2 el
Fid den, AT #7833 F63

The apparent difference between the descoptive statistes of Ogle and Ulana (1999 as
documenged above and the comparable subsection of the pocled sample universe are a result
of the filtering techmiques used and the industty clasafications. Ogle at al. {199% examined
162 industnal compames between 1993 and 1998 piving a pooled sample of 648
ohservations. Using the more restoctve industoal industry classification over the same
sample perod only results in 126 observations as a numbee of these firm years have been
cxcluded or classified inte more specific industey classifications, Further, the industry
classification used in this study is based on a company’s industry classification in 30 June
2002 and wgnores any migtation that has mken place between industries over dhe sample
petiod.

6.2.2 Analysis of regression models: Pooled and industry models

L42% of the vadation in CARs 15 explamed in the Raw data model of CAR {1.37% by EPS
and a further 0.05% by CFO). [ lowever, after winsorising all cases to their 95% confidence
limits, this mcreases o 5.66% (5.4%% by EPS and an additenal 0.17% by CFOY, Thus,
despite Bowen et al. {1986) commenting that extreme observations may be of particular
infercst, 1t is evident that these oudiers do not increase the ability of EPS and CFO to
explain CAR on a pooled hasis. A numaber of individual industry models change significantly

2 Bealid by beymining: of persod <hans price
4 Bealed by begmining of porsod <hare price
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aber winsetising all models are significant at least a 5% spgnificance level with the Muluple
B ranging from 1.26% to 10.600%. Both Services and Mining and Resources arc cxceptions
decreasing from 22.92% to 7.1% (Services) and 1.26% to 1L16% (Mining and Resources).
These are the esults of a few significant outlicrs as documemted in Appendic TX and cheir

cxchusion 15, therefore, merted,

On the balance, EPS dominates CFC with a mean Ad) B of 4.65% vs. 2.34%. Also, eight
industrics cxhibit significant Adj, B® for EPS vs. four CFO, In one of those eighe cases
Industrial), CPO exhibits and addinonal 110% of explanatory power beyond EPS (an

increase of 10.63%)

o all significant cases, 4 posttive respouse coeffioent 15 evident which supports the view that
the market rewards positve EPS and CFO. O 1 pooled basis, the mucket rewards EPS
more handsomely with a sesponse cocfficieny of 1787 v, 6,93,

Despate the anvmalosus reladonship beraecn EPS and CHO in the computer industry as
docomented above, EPS 35 the only simificant explanatory vadable explaining 6,86"% of the
vatation i CAR This sumgests that the accrual process performed by accountants 1s valuc
relevant as appraised b1. the marker consensus. Likewtse, EPS is (he only sigmificant
explanatory variable in explaning the vatiation of CAR in the following industries:

Tatc 611

Twdzertiy mrodelr wsth EPY doprassry ssamored

I

Tnedheitry Adf B ERY leved

Textiles 10430 4100
Trunspert (Ml 1141081
Fervices 687" L4100
[ owmprce L% T (L03
Elccerical anmd Electremics 4.9 405
Rl 438 04104

In the Industial industry classificaton EPS s dominane bat CFO exhibits statistcally
significant cxplanatory power beyond EPS; 10.35% (p=0.000) 15 cxplancd by EPS and a
ferther 1.10% (p=0.000) & explaned by CFO.

Hp=<ins
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In the following rather interesting cases, CFO dominates EPS as follows:

Tahlc &.12

Ittty peiafity syt V) dppeinnfion: weprarred

Tnduriry A B o EPS a0
Fuocd, Bevesapes amd Drugs 1003% 0.0
Finmanmenl Services 8.53% 2,000
Insurgnee arul Beal estate 4. 16% (0,000

T the Insurance and Real estate industry, the market values companies by focusing on their
balance sheets rather than their income statements. Investors focus on the timing of fotare
cash inflows and ocutflows to ensure that there is an adequate and profitable duration
matching of assets and liabilities, 1Yor this possible reason, ot the resultant indifference to

short-term profitability, cash flows appear to dominate earnings in explaining CAR.

Food, Beverages and Dinugs™ 35 predominantdy a mature mdustry with stable profitability.
This 15 confirmed by the below average EPS and CFO volatlity (EPS: 40.42 vs. 4344 and
CFO: 6935 vs. TR3AL As a vesulr, investors ate focused on harvesting a soiooth sream of
cash Bows as they sweat their assets. Lhis results in siolar CFC and LIPS profiles and could
be the reason behind the apparent superiority of CFO at modeling CAR.

The Financial Services industry, which to a large degree is structored o earn income from
the interest differeatal between savings and oans, and increasingly through service fees ina
senise 15 in the business of trading money. T is sorprising thar CFO dominates UPS at
explaming CAR as sigmaficant accruals are necessary to convert cash inflows and outflows w

accrual-based earnings in this particular industry.,

An examination of the vear-ro-year conststency of ths relatonship sugpests that it mighe be
as a tesult of the significant snomalous year 2002, which evidences this same teladonship.

6.2.3 Analysis of regression models: Effect of irading volume
The moze liquid top half has a mulople R® of caly 4.47% and this 15 almost ennrely explamned
by EP3 (EPS = 4.23% and CFO = 0.25%). On ao Industry level, o somewhat different

B This eongroucted indusore classifeancn has o very spall woghtmng o plucroeeuseal corrpracies.
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picnure emerges: Only 3 af 11 industries have CARs which are better modeled by EPS a5
documented below n Table 6.13:

T alde 613

Indtiziry modsly weth BN downinaeng: pumioriredd Tae balf by Trading vadume

Indwitm Ay R g EPY P Lo
Transporet 10, by (h.0W10
Seraces G12% 0156
Miming and Resources 565 (h.[W15

The industrial sector, although previously evidencing only incremental imformation content
in CFOY, is now dominated by CFOY, and EPE shows an incremental 1.49%4 beyond CFC
(8.16%), giving a rotal multiple R” of 9.66%

All of the industries in Table 6.14 below continued to be dominated by cash flows, which
confirm the wsults dooumented above:

Tabl: .14

Tuglterssee wencdels wieh CT0) domimating: winjariysg) Top balf iy Teading enduwe

Tagtesry Ad R W ERY P luer
lond, Beverages and Diugs 1t45% LRIIRE
TMimancial Senvices 64505 ga03
Insuramce and Heal estate 2.565% 0423

The Computet induscry appears to be dominated by CFO i the more liquid top half by
trading volume, This nconsistency casts doubt about the prevalence of the Andings on the
enpire ngdustry. We can concluded that both appear o be very closely assocated at
explaimng CAR, but neither possesses significant incremental information content beyornd
the other explanatory varable.

6.2.4 Analysis of regression models: Persistence across sample period

In 6 of 13 vears swdied, EPS dominates CFO at explaining CAR and likewise in 6 yeats
CFO dominates EPS (in 1985, 1989 and 1998 neither have statstcally significant

explanatory power). This meonsstency of results across Hme unfortunately prevents any
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conelusions from being drawn about the pervasive natuce of this relationship between CARs
and EPS and CFCr beyond the sample and penod stedicd,

6.3 Resnlts of supplemoentary testing

The portfolio bascd supplemcntary analysis tests the direcdom of sarnings and cash flows

sutprises and thetr association with abnormal remens,
An analysis of vanance in “Fable 6.15 below confirms that the four portfolios:
. Cortoborative: Posinve Earnings and Cash flow surprise,
2. Ambiguous; Posttive Barnings and neganve Cash flow surprise,
3 Ambiguous, Negative Earnings and positive Cash flows surprise,
4. Cotroborative; Negative Earmngs and Cash flows surpse,

are differently assodated wath CARs.

Tahle 615

ANOT A Yy

ety Cagnt S Meaw T ariane

Coroboratree: TPS Pos AND O Pos 1640 340230367 .73%, 0792609
Ambiguous: PS5 Pos ANMD CTO Neg 405 8 842R5316 218 (.R25R5
Ambaguons EI'S Meg AND CICH Pos 0B -3 159943 VR 1.20071
Comoborative: LS Meg AND CTO Mg 025 15443331 - 146,735 0, 40208
Sngrew af [Taviation AR al MY F Mol F i
Beoween Guoups a73 3 D20 SER0G00Z WM 26076
Within Groups 2 434 AET2 07337
Tota 240120 3275

The tesulls of ttests, which are docomeoted in Appeodis X1, comparing the scparate
portfolios, confirm that the mean cumulative abnormal returns of the above portfolios 1-4

are statistically different at varviog levels:

CARIFI™ n CARRREIEL = CARMEL ~ CAR
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A conclusion eannot be deawn abaur the superiority of the mean AR of portialic 3 o
poctfolia 4, bot portfolia 2 is siatsdcally different to partfolia 4 ata 0.000% level (Refer to
Appendix XIIT),

Although the signal of EPS appears to be better at dividing the universe of CARs between
posttive and nepative CARs this cannot be confirmed statistically, The results of these tests

are documented below in Talile 6146

Table 6.16
FLarsits af supiderenhar) i
Naginiie Syurptise Megative surprec
mean P t-test mean i r-pest
s 17075 -14.830%
G 16 02 (.36l -l096% 010

6.4 Comparisien with Barth et al

Barth ot al. 2001 )employed an entrely different methadology o independenty mode] the
Market Value of Equity (MYVE) using cash flows and accrual-bascd carnings, For this reason,
a direct companson of Adj ® is not comparable. Industres have been manked 1n descending
grder of Ad) R below 1o Talile 6.17:

Vable 617
Eamfr.:_g: A Caziticen! of Drefsrminatinn Ed‘."ﬁf.uﬁ.l’ A (Tﬁgﬁ.fm: 6 P Ieferingiinn
Averaali Cach Flawy:

Industoy Adi. K squared Incuatsy Ady. K syuared
Iharmaccyticats LR Pharmaccutscals 0,90
Frigd L Food 476
Transpurmtizn Q.65 Tragisprortation R
Retl 043 Retuil .43
Insurance + real sstate 0,43 [nsurance + real estate 0,43
Dugable manutactscers .41 Shoing + Construction 042
ACIVICCE a41 SeCvices 0,41
Mt + Comarraeniomn HE 1T} Dugable manufactucos 41,40
Fimmciab matitutioms 1.6 Finanetal snamintions .36
[xeractyve indusmes .33 Fatrag e indgsttcs .32
Chemacals 0,2% Texnles + pringg/ puby 0,2%
I'exnles + peocgy pubsg 1.3 {Chemicaks 025
[ilities .13 Lhiliries a14
Cumpitiers 14 Congpruders 13
hdean .42 Mean .42
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These cocfficients of determination are significantdy higher than (hose documented by other
authors as they inclode 2 oumber of other variables to model the MVE in addition to

earnings and cash flows.

Table 6.18
At Teesige ol sweitcaut seduairioes Tatad moded 5,68% jh=i ki)
KI'S [
Adp BL g bewel Adp K2 1 lewel

Teatiles 1043 0000 PFood, Beverages and Dies 14035 0.0010
Tisdusariad L3550 (M0 Financia Secvices BSE (1.6
Teanspomation 6.92% (00 Insucanes asd Roal Esraec 447 RG]
Barvices G870 LRI

Cormputeis A6 U003

Flectmonics and [ectrical 205 0005

Rl 4. 38%e L.000

The significant Adj, B's of the pooled and industty models™ arc tbulated in Table 6.18
above. These are in line with those documented by Lev (198Y) below. These models of
earnings and stock returns use o vadety of explinatory vadables and arc also oot directly

compatable with the findings in Table 6.19.

Table 4.19
Crmparatie Coeficiant af degeronamiion of aher earmiggretrn i
Antbory Referemce  Year Timideperslzng pariaile )i

Brovocem el 1987 Anmual Bammings and Cush floo compoents (024105
T recoian 1983 HPS (70,10
Jacobam 1987 Residual RO 1403
Lustgaroon 1982 Harnings and Replacoiment cnet and Sales 030,09
Reaver cral 1982 Met mcome and cash flows o infamenary goins 14415
Lapre: 1986 LIS and 6 caming components .15
Ravbum 1986 Compouents of camings and cash fow 0.00041. 28
Beaver et af 1962 MNet meome and inflationary gaina (L0341, 500
Bee 19682 Yarows mitios; dzk and infation wljusted measuces 0,30
Maglinds 1980 Rescrve recognition o ol and gas companigs Q0062
Cirle ot al 1999 Components of caomings and cash Hose O 3-041145
Crdidiad somes [L001A1. 36
Baange for 2his sindy (013600115

27 Pared on winsemsed durs
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Chapier 7

CONCLUSIONS AND SUGGESTIONS FOR FUTURE RESEARCH

7.1 Conclasions

Rased on the analvas above, the {ollowing specific canclusions can be drawn about the
relavanship betwesn cumulative abnormal remarns and the explanataty vatiables eatoings per

share and cash Aow pet share over the sample petiod studied:

EPS dominates CFO in expliniog the variatdon of cumnlstuve sbnormal retime over the
sample pedod 1288-2002, CUO does have stadsucally sipnificant incremental informarion
content beyond ERS,

This conclusion is unaffected by the ttading volume of the shares studied or the winsonsing

of extreme outhers.

This telationship does noc persist for all years w this sample period and the above
conclusion can only be made o a pocled basis, For this reascn, the generality of this
conclusion cannot be inferred beyond the specific sample period.

The relatonship between these two explanatory vatiables vares sipnificantly  across

industries 15 follows (Mining and Besources omirted due ta lick of significanee):

Table 7.1
Ko eoghlinatury puricile
Tratiles EPs
Trdusteial ERS
‘lransporr ER5
Semvices EPS
Crompater EFR3
Llectocal and Blectromics EPS
Reetail EPs
Foood, Beverages g 13 CHY
Hitaedal Seevices I
Hizurnge ard Real csrate Iy
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These are not robust to tests of trading volume. The only relationships that persist when
controlling for thinly traded share are tabulated below in Table 7.2. The others are either
statistically insignificant or the dominant explanatory variable flip-flops.

Table 7.2
Superior expl variable: Trading volume Large
Transport EPS
Services EPS
Food, Beverages and Drugs CFO
Financial Services CFO
Insurance and Real estate CFO

Examination of the descriptive statistics of the explanatory variable suggests that CAPM is
poor at modeling expected returns in this study.

Supplementary tests of association show that the signs of surprises in earnings and cash
flows are strongly associated with abnormal returns, particulatly when they ate corroborative.
No statistically significant conclusion can be drawn about the different association of

earnings and cash flow surprises to abnormal returns.
A number of mote general observations are also worth noting:

The results are not always robust to the effects of trading volumes. The cumulative abnormal
returns of shares that are less frequently traded tend to be better modeled by accrual-based
earnings. /A possible explanation for this is that ‘penny stock’ investots are more fixated by
earnings than institutional investors whose analysis involves looking through and concluding

on the quality of an enterprise’s earnings.

The winsotising of outliers to their 95% confidence limits results in findings that are more
consistent with expectations. The most notable effect of this is that in a number of years and
industries, this has the effect of removing the presence of negative earnings and cash flow
response coefficients. Prior researchers have proposed that outliers may be of particular
interest. The findings of this research suggest that few limited extreme outliers distort the

ability of earnings and cash flows ability to model abnormal returns.

When the universe of abnormal returns is divided by trading volume, the cumulative

abnormal return of less frequently traded shares is better modeled by earnings. This
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statistically significant finding suggests that investors of “penny stock” are fixated by

earnings and, in compatison to more actively traded shares, virtually ignore cash flows.

This lack of consistency of results also confirms the documented thin trading effect on the

JSE Secutities Exchange.
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7.2 Suggestions for future research

Future research into this field could take on two broad possibilities:

1. Fitstly, refinements to the current methodology, including extending the sample size,

but ultimately testing the security market relevance of cash flows versus earnings,
could be made.

2. Secondly, a similar methodology, possibly including refinements, could be used to

investigate related fields.

Suggested methodological refinements:

u]

The use of a multifactor model such as the APT to specify normal returns
rather than the single factor CAPM model as this failed, in the calculation of
cumulative annual abnormal returns, to produce expected abnormal returns
with a2 mean of zero. Alternatively, the market return could be used as a

deflator for all return figures as employed by numerous other researchers.

The use of a short return window rather than an annual return window. This
would probably require a decrease in sample size due to the more exacting

methodology required to identify actual annual result telease date.

More refined industry classifications, possibly relaxing the assumption that

companies do not migrate from one classification to another.

The use of companies with contemporaneous year-ends so that their results
are from the same calendar year and are affected by the same

contemporaneous movements in the economic cycle.

The use of a non-linear regression model or the inclusion of other earnings

or cash flow variables in the modeling of abnormal secutity returns.

The use of true cash based income rather than Cash flows from operating

income as a proxy for cash based earnings numbers.
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Other related areas of possible future research:

O An investigation of the incremental information content of the uniquely
South Africa measure of cote or revenue earnings, Headline earnings per

share (HEPS) versus published earnings per share.

9 Although an extremely exacting and more refined methodology would be
required, possibly with a reduced sample, over a short return window, an
investigation in to the merits of the preparation of cash flow figutes on the
direct versus the indirect method. Significant effort is expended to prepare
figures on the preferred direct method. A similar number could be atrived at
on an indirect basis using the current and prior period balance sheet and
income statement and the value relevance of this direct versus the indirect

cash flow numbers could be appraised in a capital market context.

O The observed difference between the valuation implications of cash flows
and accrual-based earnings between liquid and less liquid shares warrants
further investigation into the observed effects of the thin trading
phenomenon on the JSE. Future research should draw a conclusion on
whether the result of this research, which suggests cash flows have less
information content in smaller, less frequently traded companies, is a result
of the document thin trading phenomenon alone or rather that investors in
these ‘penny stocks’ do not place as much importance on cash flow

information.

O Further research into the observed difference between the valuation
implications of accounting disclosures across different industries may provide
further insight to both accounting standard setting authorities that attempt to
produce decision useful standards (e.g. Insurance industry - Accounting for
Insurance contracts, Mining and Exploration industty - Environmental
Liabilities, Pharmaceutical industry - Research and Development), and to the
users of financial statements that attempt to distil important industry specific

aspects of overwhelmingly detailed accounting disclosures.
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Listing of firms included in initial sample

APPENDIX I

Share Name Code Start year End year Total
AST GROUP AAA 1999 2002 3
ABI ABI 1988 2002 14
ABIL ABL 1995 2002 7
AFBRAND ABR 1998 2000 2
ACCORD ACR 1999 2000 1
ACUITY ACY 1999 2002 3
ADVTECH ADH 1997 2001 4
ADMIRAL ADL 1996 2002 6
ADONIS ADO 1988 2002 14
ADCORP ADR 1988 2001 13
ADVSOURCE ADS 1988 1999 11
ADVANCED ADT 1988 1999 11
ANBEECO AEC 1988 2002 14
AVENG AEG 1999 2002 3
ALEXFBS AFB 1996 2002 6
AECI AFE 1988 2002 14
AFLIFE AFI 1990 2002 12
AFR-LEASE AFL 1988 2001 13
AFGRI AFR 1997 2002 5
AFROX AFX 1988 2002 14
AGI AGI 1999 2002 3
ANGLO AGL 1988 2002 14
AHEALTH AHH 1988 2002 14
AFHARV AHV 1997 2002 5
AVMIN AIN 1988 2002 14
ANAMINT AIT 1988 1998 10
AMLAC ALC 1996 2000 4
ALUDIE ALD 1995 2002 7
APPLETON ALE 2000 2002 2
ALLJOY ALJ 1999 2002 3
ALIANCE ALN 1997 2002 5
ALEXNDR ALR 1988 1999 11
ALTECH ALT 1988 2002 14
ALEXWYT ALX 1988 2002 14
ALACRITY ALY 1995 2002 7
AMAPS AMA 1996 2002 6
AMB AMB 1998 2002 4
AME AME 1997 2001 4
AMGOLD AMG 1988 1998 10
ANGLOPLAT AMS 1988 2002 14
ANGOLD ANG 1988 2002 14
APSTECH APE 1999 2001 2
AUTOPGE APG 1988 2000 12
ASTRAPAK APK 1998 2002 4
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APLITEC
ASPEN
AMBPEP
ABCPLUS
APEX
AQUILA
AQUA
ARIES
AMAPROP
ARGENT
ABSA
ASSMANG
ASSORE
ALTRON
ATLAS
AVGOLD
AVI

AVIS
AWETHU
BRAIT
BARWORLD
BOWCALF
BUILDMAX
BRIDGESTN
BEIGE
BELL
BICAF
BHPBILL
BJM
BILBOARD
BOLTONS
BONATLA
BARNEX
BOE
BOUMAT
BARPLAT
BRANDCO
BEARMAN
BOTREST
BRIMSTON
BRYANT
BUSBY
BASREAD
BTG
BURLINGTN
BEVCON
BIDVEST
BOLWEAR
CAPEMP
CBD-FUND
CCH
COMPCLEAR

APL
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BVT
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CONNECT
CREDCOR
CADIZ
CENPROP
CHESTER
CHEMSERVE
CHILLRS
CROOKES
CLINICS
CLIENTELE
CITYLDG
CULTEL
CLYDE
COMMAND
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CONFED
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HOMECHOIC
HCI
HERCOL
HUDACO
HLH
HICORL
HIVELD
HEAVEN
HOWDEN
HIXTECH
HYPROP
ICH
INCENT
IDION
INDEQTY
INDNEWS
IFANET
IFUSION
INFOWAVE
ILIAD
ISOLUTION
ILLOVO
IMPLATS
IMR
INFINITI
INHOLD

ICH
ICT
IDI
IDQ
IDW
IFA
IES
IFW
ILA
ILT
LV
IMP
IMR
INF
INH
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1988
1988
1999
1991
1988
1988
1988
1988
1988
1988
2000
1999
1999
1998
1988
1988
1990
1988
1988
1988
1988
1988
1988
1996
1988
1988
1996
1988
1999
1988
1988
1990
1988
1997
1996
1999
1988
1988
2000
1999
1999
1994
2000
1988
1999
1998
1999
1991
1988
2000
1998
1988
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INVLTD
INMINS
INSURE
IOTA
IMPERIAL
IPROP
-8
ISCOR

IST
ITLTILE
ITITECH
INTRADING
INTERVID
INVICTA
jci
JOHNCOM
JDGROUP
JIGSAW
JOHNNIC
JASCO
KERSAF
KGMEDIA
KH-PROPS
KAIROS
KELGRAN
KLIPTON
KING
KOLOSUS
KPM

KTL
KWV-BEL
LABAT
LONAFRIC
LA-GROUP
LIBINT
LANGEBERG
LIBERTY
LENCO
LONFIN
LONMIN
LASER
LESRNET
LITECH
M-&F
MASONITE
MBTECH
MCCAR
MEDCLIN
MDMGROW
MACADAM
MIDAS
MAXTEC

INL
INM
INS
10T
IPL
IPR
IRV
ISC
IST

MCC
MDC
MDG
MDM
MDS
MEC
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1989
1988
2000
1988
1989
1988
1988
1988
1999
1989
1998
1999
2000
1988
1996
1988
1988
1988
1988
1988
1988
1989
1991
1988
1991
1988
1997
1995
1999
1988
1988
1988
1998
1988
1999
1991
1988
1988
1988
1988
1988
1994
1988
1988
1988
1998
1992
1988
1988
1988
1988
1999

2002
2002
2002
2001
2002
2002
1999
2002
2002
2002
1999
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2000
2002
2002
1999
2002
2002
2000
2001
2002
2002
2002
2002
2002
1998
2002
2000
2002
2002
2002
1999
1998
2002
2001
2001
2002
2002
2000
1999
2002
2002



METTLE
MESSINA
METLIFE
MAGNUM
MGX
MIHH
MASHOLD
MILPROP
MICOR
MALBAK
MILLAIR
MARLIN
MACMED
MMG
MMWTECH
MLNHOLD
MINORCO
MNET-S$
MONEYWB
MOBILE
MOLOPE
MRPRICE
METPROL
MORIBO
MICROLOGX
MARSHALLS
MUSTEK
METAIR
METCASH
METKOR
MRCANTIL
MATHOMO
MARTPROP
MTROPLS
METOREX
MOULDMED
M&R-HLD
MVELA RES
MAXTEL
METJE-&-Z
NAIL
NUCLICKS
NICTUS
NATCHIX
NANDOS
NEDCOR
NEIHOLD
NEI-AFR
NETACT
NAMFISH
NORTHAM
NIBH

MEL
MES
MET
MGF
MGX
MHH
MHL
MIL
MIR
MLB
MLL
MLN
MMD

MZG
NAI
NCL
NCS
NCX
NDS
NED
NEH
NEI
NET
NFH
NHM
NIB
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1999
1988
1988
2000
1996
1995
1988
1996
1988
1988
2000
1988
1988
1999
1998
1990
1988
1990
2000
1988
1998
1990
1999
1988
1999
1988
1997
1988
1988
1988
1998
1996
1996
1999
1988
1998
1988
1988
1988
1988
1993
1988
1988
1996
1997
1988
1988
1988
1999
1988
1988
1999

2002
2001
2000
2000
2002
2002
1996
2001
2000
2002
2002
2000
1999
2001
1999
2000
1998
2002
2002
2001
1999
2002
2002
2001
2001
2001
2002
2002
2002
1999
2002
2002
2002
2001
2002
2002
2002
2002
1997
2002
2001
2002
2002
2001
2002
2002
1999
2000
2002
2002
2002
2001
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NINIAN
NAMSEA
NAMPAK
NASPERS
NETCARE
NUWORLD
NEW-WITS
OAI
OCEANA
OCTODEC
ODMHOLD
OAKFLDS
OMEGA
OLDMUTUAL
OMNIA
Osl
OTRMINE
0Z7Z
PARAGON
PALS
PALAMIN
PANPROP
PARACON
PRADTECH
PARADIGM
PEPKOR
PETMIN
PROPFIN
PSIGOLD
PSGBANKH
PERGRIN
PICKNPAY
PRISM
POLIFIN
PLASGRP
PRIME
PRIMEGRO
PREM-GRP
PREMIUM
PRIMESERV
PINNACLE
PIONEER
PENTACOM
PENNY
PROFURN
PORTHLD
POWTECH
PPC
PUTPROP
PARAPROP
PERSBEL
PRIMA

NIN
NMS
NPK
NPN
NTC
NWL

OAI
OCE
OCT
ODM
OKF
OMA
OML
OMN
OSI
OTR
077
PAG
PAL
PAM
PAP
PCN
PDH
PDM
PEP
PET
PFN
PGD
PGH
PGR
PIK
PIM
PIN
PLG
PMA
PMG
PML
PMM
PMV
PNC
PNR
PNT
PNY
PON
POR
POW
PPC
PPR
PRA
PRB
PRM
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1988
1988
1988
1994
1997
1988
1988

1988
1991
1988
1989
1988
1999
1988
1999
1998
1988
1998
1988
1988
1988
1999
2000
1998
1988
1988
1990
1999
2000
1999
1988
2000
1995
1999
1994
2000
1988
1995
1999
1999
1988
1999
1999
1988
1988
1988
1988
1988
1988
1988
1988
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PRIMATOY
PASDEC
PSG
PUTCO
PTH
PROSPUR
QUYN
RAD

RAG
RA-HOLD
RAI
REBSERV
RAINBOW
RICHEMONT
RARECO
REDEFINE
RADIOSPR
REFCORP
REGAL
RICHWAY
REUNERT
RELYANT
RMBH
RMSPROP
RANGOLD
RENAISAN
RENTSUR
ROMATEX
RLSPROPS
REX-TRUE
SAB
SA-EAGLE
SALLIES
SAMROC
SAPPI
STANBANK
SABLE
SAAMBOU
SABVEST
SACHROME
SCHARIG
STOCHOT
SCHAMIN
SECDATA
SA-DRUG
SEARDEL
SEARTEC
SASFIN
SAFREN
SOFTLINE
SFW
SAGEGRP

PRT
PSC
PSG
PTC

PUR

SAM
SAP
SBK
SBL
SBO
SBV
SCE
SCG
SCH
SCN
SDA
SDG
SER
SET
SFN
SFR
SFT
SFW
SGG
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1998
1988
1988
1988
1996
1998
1999
1998
1997
1995
1995
1997
1989
1989
1993
2000
1998
1998
1999
1995
1988
1988
1992
1988
1993
1998
1988
1988
1991
1988
1988
1988
1988
1995
1989
1988
1988
1988
1988
1988
1988
1997
1993
1999
1988
1988
1995
1988
1988
1997
1989
1989

2000
2002
2002
2002
2001
1999
2001
2000
2001
2002
2001
2002
2002
2002
2002
2002
1999
2002
2000
2001
2002
2002
2002
1998
2001
2000
2002
1998
2002
2002
2002
2002
2002
2001
2002
2001
2002
2002
2002
2002
2000
1999
2002
2000
1998
2002
2000
2002
1999
2002
2000
2002
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STEINHOFF
SHOPRIT
SEAHARV
SIB
SIMMERS
SAIL

SISA
S&JLAND
SEKUNJALO
STELLA
SANLAM
SOLUTNS
SMC
STREAMWRK
SAMRAND
SYNERGY
SONDOR
SANTAM
SASOL
SOVFOOD
SPANJAARD
SPEARHD
SUPRGRP
SPICER
SPESCOM
SQONE
SERVEST
SENTRY
SASANI
S&SHOLD
STEERS
STILFIN
SILTEK
SETHOLD
STRAND
STOCKS
STANTRN
SPURCORP
SHAWCELL
SYCOM
THEBEFIN
TIGBRANDS
THABEX
TRADEK
TRIDELTA
TIGON
THUKANI
TIWHEEL
TELTRON
TREMATON
TMX
TONGAAT

SHF
SHP
SHV
SIB
SIM
SIR
SIS
SJL
SKJ
SLL
SLM
SLU
SMC
SMK
SMR
SNG
SNR
SNT
SOL
SOV
SPA
SPE
SPG
SPI
SPS
SQE
SRV
SRY
SSA
SSH
STE
STI
STK
STO

STS
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1999
1988
1992
1988
1988
1988
1988
1988
1999
1999
1998
2000
1998
2000
1988
2000
1988
1988
1988
1996
1988
2000
1988
1988
1988
2000
1988
1998
1988
1988
1995
1988
1988
1998
1988
1992
1988
2000
1999
1988
1994
1988
1996
1999
1998
1996
2000
1993
1996
1998
1990
1988

2002
2002
1999
1999
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2000
2001
2002
2002
2002
2002
2002
2000
2002
2001
2002
2000
2002
1999
2002
2002
2000
2002
2000
1999
1999
2002
2001
2001
2000
2002
2002
2002
1999
2002
2001
2002
1999
2002
1998
2002
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TOP-TECH
TOYOTA
TRNPACO
TRENCOR
TERFIN
TOURVST
TRUWTHS
TEREXKO
TISEC
TRNSHEX
TAUFIN
TWEEFONTN
UAM

ucCs
UNIGRO
UNION
UNISPIN
UNISERV
UNITRAN
VALCAR
VILLAGE
VIKING
VALUECOM
VALUE
VALAUTO
VOLTEX
VENFIN
VENTRON
VOGELS
VESTA
VENTEL
VESTCOR
WACO
WANKIE
WES-AREAS
WBHOLD
WBHO
WESCO
WETHLYS
WOOLIES
WOOLTRU
WINBEL
WINECORP
WINHOLD
WIPHOLD
W-R-CONS
WESCAP
WHETSTN
YTHRK
YORKCOR
Z-C-1
ZELTIS
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1999
1988
1988
1988
1999
1997
1998
1997
1999
1988
2000
1988
1999
1998
1988
1988
1988
1988
1988
1988
1988
1998
1999
1999
1991
1988
1988
1988
1988
1999
1992
1988
1988
1988
1988
1988
1991
1988
1998
1997
1988
1988
1998
1988
1999
1988
1988
1999
1998
1988
1988
1988

2000
2000
2002
2001
2001
2002
2002
2002
2002
2002
2000
1999
2001
2002
2000
1995
2000
2002
2002
2002
2002
2001
2000
2002
2002
2001
2002
2000
1999
2002
2001
2002
1999
2001
2001
2002
2002
2001
2002
2002
2002
2000
2002
2002
2002
1998
2000
2000
2002
2001
2001
2002



ZENITH ZNT 1996 2002 6

ZAPTRONIX ZPT 1999 2002 3
ZARARA ZRR 1988 2001 13
Total firm years in initial sample 5027
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APPENDIX II

Listing of “N” shares excluded from initial sample

Name Code

MAXTEL-N MXN
STEERS-N SSN

GROUP5-N GPN
BOECORP-N BCN
LEFIC-N LFN
BOWCAL-N2 BFN
FRALEX-N FRN
ADCOCK-N ADN
SUB-N SBN
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APPENDIX III

Listing of firms with less than 24 months of returns excluded as insufficient data to
calculate Beta

Name Code ETS ETS NIMBUS NMB
ABACUS ABC FAIRVEST FVT NOBLE NBL
ACUCAP ACP FESQUARED  FEQ NRB NRB
ACUMEN AUM FINTECH FIN NSI NSI
ADCOCK ADC FRIDGEM FGM OHAGANS OHA
ADCOCK-N  ADN FURNCAP FRC OXBRIDGE  OXB
ADVSOURCN  ARN GEFCO GEF PARTNER PTR
AFGEM AFG GEM GEM PENROSE PEN
AMAPROP-LS  ARD GLOCASH GCH PEPGRO PEG
AMMGROUP  AGR GLOHOLD GLH PHUMELELA PHM
APEXHIA APA GLOPVT GPT PLATE-GL PGS
APROP ARP GRAY GRA PROPER PRO
ARMGOLD AOD GRAYVEST  GRV PSGNOBLE  PSB
AST AST GRINAKER  GRC QMART QMT
ASTRAL ARL HARWILL HRL QUICKCO QCK
AUTOQIP ATQ IBAGLCAS AAG RECTRON RCT
AVIHOLD AIH IFOUR IFR REFMARK RFK
AXIAM AXA IGAMING IMG REMBR-BEH RMB
BARPROP BPP 1G1 IGI REMGRO REM
BATECOR BTR IMPERILOG  IPG RETCORP RTC
BATEPRO BTO INTRUST ITT ROADCOR RDP
BENCO BNC INVPLC INP SARETAIL SRL
BYNX BYX Vs vs SEMPRES SEM
CADSWEP CAS JCG JCG SHOPS SFA
CAPITEC CPI JEMTECH JMH SHOREDITS  SHO
CARSON CRS KAROS KAR SMACSOFT SMT
CGS-FOOD CSF KUMBA KMB SMGHOLD SMH
CGSMITH CGS LIFESTYLE. LFS SOTTA sOT
CHARIOT CHT LT-A LTA SPECTRUM SUM
CHARLAND  CAL LYONS LYS SPORT SPR
CHET CET MAC MAC SPUR SPU
CIH CIH MARANDA MAR SPURHLD SPH
COASTAL CTL MASSMART  MSM STHELENA  STH
COMPASS CPS M-C-M MCM STORECO STC
CORPCAP CPC MCUBED MCU STRATCORP  STA
DECHOLD DCL MONEX MNX TEGKOR TEG
DIALMOV DLM MSAULI MSI TELJOY TL)
DUNLOP DNL M-WEB MEB TIB TIB
EDUCOR ECR NAC NAC TLC TLC
ELSEC ESC NATRAWL NTR TOCO TOC
EQUIKOR EQR NATURAL NTL TOLARAM TRM
EQUINOX EQX NEWPORT NPT TRADEH TDH
ESSENT ESS NEXVEST NXT UNIFER UNF
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UNIHOLD
U-STPI

UHS
STPI

VELOCITY
WENTECH

VLY
wTC

138

WIT-G-M

WKN



APPENDIX IV

Listing of firms without EPS data

Name Code EDUCOR ECR M-C-M MCM
ACUCAP ACP E-R-P-M ERA MSIHOLD MSH
ADCOCK-N  ADN ETS ETS PHUMELELA  PHM
ADVSOURCN  ARN FAIRVEST FVT QALA QLA
AMALIA AML FESQUARED  FEQ QMART QMT
AMAPROPLS  ARD FRALEX-N FRN RANDFONTN  RFN
AMMGROUP  AGR GROUP5-N GPN REFMARK RFK
A-PROP ARP IBAGLCAS AAG SARB SRB
ARCAY ARC IFOUR IFR SEMPRES SEM
ARMGOLD AOD IGAMING IMG SHOPS SFA
AST AST INVPLC INP SPECTRUM SUM
AVIHOLD AIH KALGOLD KGL STEERS-N SSN
BOECORP-N  BCN KUMBA KMB ST-HELENA  STH
BOWCALN2  BFN LEFIC-N LFN STORECO STC
CARSON CRS LIFESTYLE LFS STRATCORP  STA
CHARLAND  CAL LT-A LTA TECHCOM TCM
DECOMAC DoC MAC MAC TILEAFRIKA  TLF
DIALMOV DLM MAXTEL-N MXN U-STPI STPI
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Name
ACUCAP
ADCOCK-N
ADVSOURCN
AMAPROP-LS
AMMGROUP
A-PROP
ARCAY
ARMGOLD
AST
AVIHOLD
BOECORP-N
BOWCAL-N2
CARSON
DECOMAC
DIALMOV

APPENDIX V

Listing of firms without Cash flow per share data

Code
ACP

BCN
BFN
CRS

DOC
DLM

EDUCOR
ETS
FAIRVEST
FESQUARED
FRALEX-N
GROUP5-N
IBAGLCAS
IFOUR
IGAMING
INVPLC
KUMBA
LEFIC-N
LIFESTYLE
LT-A

MAC
MAXTEL-N

ECR
ETS
FVT
FEQ
FRN
GPN
AAG
IFR
IMG
INP
KMB
LFN
LFS
LTA
MAC
MXN

140

M-CM
MSIHOLD
PHUMELELA
QALA
QMART
REFMARK
SARB
SEMPRES
SHOPS
SPECTRUM
STEERS-N
STORECO
STRATCORP
TECHCOM
TILEAFRIKA
U-STPI

MCM
MSH
PHM

TCM
TLF
STPI



Firm years excluded as the reporting periods is not equal to 12 months

Name
ABCPLUS
ABIL
ACUITY
ACUITY
ADMIRAL
ADVANCED
ADVSOURCE
ADVSOURCE
ADVSOURCE
ADVTECH
AFBRAND
AFHARV
AHEALTH
ALLJOY
ALUDIE
ALUDIE
ALUDIE
AMAPROP
AMAPS
AMAPS
AMGOLD
AMGOLD
ANAMINT
ANBEECO
ANBEECO
ANGLO
ANGLOPLAT
APEX
APLITEC
APPLETON
ARGENT
ASPEN
ASPEN
ASSMANG
AST GROUP
ATLAS
AVGOLD
BARNEX
BARPLAT
BASREAD
BEARMAN
BEARMAN
BEIGE
BELL
BICAF

Code

APS
ABL
ACY
ACY
ADL
ADT
ADS
ADS
ADS
ADH
ABR
AHV
AHH

Year

2000
1998
1999
2002
1996
1997
1993
1996
1997
1997
1999
1998
1999
2001
1997
2000
2002
1998
1997
2000
1991
1998
1998
1990
2001
1998
1998
1991
1998
2001
1998
1995
1998
1993
1999
1988
1991
1999
1992
1994
1992
2001
2000
1997
1988

APPENDIX VI

Rep
period
15
15
15
15
18
22
17
13
16
10
13
13
19
18
16
18
15
21
5
18
13
21
21
16
15
21
18
17
13
16
15
10
14
18
3
4
7
18
9
18

141

BOUMAT
BRANDCO
BRIDGESTN
BRIMSTON
BRYANT
BTG
BUILDMAX
BUILDMAX
CAPEMP
CAPTALL
CASHBIL
CASHBIL
CBD-FUND
CEMENCO
CENMAG
CENTURY
CERAMIC
CHESTER
CITYLDG
CLINICS
CLYDE
COMMAND
COMPCLEAR
CONSHU
CONTROL
CORPBANK
CORPCAP
CORPCAP
CORWIL
CRUX
CULLINAN
CULTEL
CYBERHOST
DAEWOO
DAEWOO
DATATEC
DATATEC
DAWN
DAWN
DAWN
DELCORP
DELCORP
DELCORP
DELFOOD
DELFOOD

BOU
BRC
BDS
BRT
BRY
BTG
BDM
BDM
CAE
CPT
CSB
CSB
CBD
CMT
CMG
CNY
CRM
CES
CLH
CLC
CLY
CMA
CCL
CNS
CNL
CPB
CPA
CPA
CRW
CRX
CUL
CLT
CYB
DAE
DAE
DTC
DTC
DAW
DAW
DAW
DLC
DLC
DLC
DLF
DLF

1996
1988
1999
2001
1999
2000
1997
1999
2002
1996
1993
1996
1991
1998
1988
2000
1993
1997
1994
1988
1988
2002
1999
1994
1998
1999
1990
1997
1988
1999
1997
1994
1999
1990
1995
1995
1997
1990
1996
1999
1991
1992
1997
1991
1992



DELFOOD
DELHOLD
DELHOLD
DELHOLD
DIDATA
DNA SUP
DNA SUP
DON
DORBYL
DYNAMIC
DYNAMIC
DYNAMO
DYNAMO
DYNAMO
ECHOLD
ECHOLD
EDATA
EDATA
ELLERINE
EMPOWER
EMPOWER
ENERGY
ENERGY
ENSERVE
EXCELL
FALCON
FALCON
FASHAF
FASHAF
FASIC
FBCFID
FORIM
FORTUNE
FORZA
FOSCHINI
FREDDEV
FURNCO
G5HOLD
GENCOR
GENCOR
GENSEC
GFNAMIB
GFNAMIB
GILBOA
GILBOA
GLOTEC
GOLDREEF
GOLDREEF
GOLDREEF
GOLDREEF
GOLDREEF
GOODCAP

DLF
DLH
DLH
DLH
DDT
DNA
DNA
DON
DLV
DYM
DYM
DNM
DNM
DNM
ECH
ECH
EDT
EDT
ELH
EPW
EPW
ENR
ENR
ENV
EXL
FLC
FLC
FSH
FSH
FSC
FBF
FOM
FOR
FOZ
FOS
FRE
FNC
GHO
GMF
GMF
GSC
GNM
GNM
GLB
GLB
GLT
GDF
GDF
GDF
GDF
GDF
GDC

1997
1991
1992
1997
1993
1995
1999
1995
1996
1998
1999
1995
1996
1998
2000
2002
2000
2002
1988
1997
1998
1999
2000
1998
2000
1993
1998
1999
2001
1988
1999
1991
1999
2000
1992
1999
1998
1988
1988
1994
1998
1988
1998
1996
1999
2001
1991
1992
1995
1998
1999
1999

142

GOODCAP
GRAYPROP
GRINTEK
GROUP-5
GROWPNT
GROWPNT
GROWPNT
HERCOL
HICORL
HICORL
HOWDEN
HYPROP
IDION
IFUSION
IFUSION
ILIAD
ILLOVO
IMR
INDNEWS
INTERVID
INVICTA
INVICTA
INVICTA
IOTA
ISOLUTION
ITLTILE
ITLTILE
jc1
JDGROUP
JDGROUP
JDGROUP
JOHNNIC
KAIROS
KAIROS
KAIROS
KELGRAN
KGMEDIA
KOLOSUS
KOLOSUS
LABAT
LABAT
LA-GROUP
LA-GROUP
LASER
LASER
LENCO
LENCO
LONFIN
M-&-F
MACADAM
MACMED
MACMED

GDC
GRY
GNK
GRF
GRT
GRT
GRT
HCL
HOR
HOR

IDI
IFS
IFS
ILA
ILV
IMR
IDW

3333

10T
ILT
ITE
ITE
jCD
JDG
JDG
JDG
JNC

2002
1998
1990
1988
1988
1993
2002
1999
1992
1997
1997
1988
2000
1998
2000
1998
2000
2000
1994
2001
1990
1991
1995
1998
1999
1989
1993
1998
1988
1994
2000
1999
1988
1996
1999
1995
1998
1997
1998
1990
1999
1996
1998
199
2001
1988
1995
1998
1998
1993
1991
1994

18

18
18
1
17
15
15
22
15
20
14
22

16
17

17

16
13
21
15
14

11
16

18
18
14

11
15
17
16
16
16

13
11

18
14
13

18
22
17
15



MALBAK
MARLIN
MARTPROP
MARTPROP
MASHOLD
MAXTEL
MBTECH
MESSINA
MESSINA
METCASH
METKOR
METLIFE
MGX
MICOR
MICOR
MICROLOGX
MIDAS
MIDAS
MILPROP
MINORCO
MLNHOLD
MMG
MOBILE
MORIBO
MRCANTIL
MRPRICE
MTROPLS
MVELA RES
NAIL
NAMFISH
NAMSEA
NEDCOR
NETCARE
NICTUS
NUCLICKS
NUCLICKS
NUCLICKS
OAKFLDS
OCTODEC
ODMHOLD
OMEGA
OMEGA
OMNIA
OSsl
OTRMINE
PANPROP
PARACON
PARAGON
PARAPROP
PASDEC
PASDEC
PENTACOM

MLB
MLN
MTP
MTP
MHL
MXT
MBT
MES
MES
MTC
MTK
MET
MGX
MIR
MIR
MRX
MDS
MDS
MIL
MNR
MNH
MMG
MOB
MRB
MTL
MPC
MTR

NAI

NFH
NMS
NED

NCS
NCL
NCL
NCL
OKF
OoCT
ODM
OMA
OMA
OMN
Os1
OTR
PAP
PCN
PAG
PRA
PSC
PSC
PNT

1998
1992
1996
1998
1995
1996
1998
1990
2000
1992
199
2000
1997
1999
2000
1999
1995
1998
1996
1994
1992
1999
2001
1994
1998
1997
1999
2001
2000
2002
1990
1998
1997
1996
1989
1992
1996
1990
1991
1992
1991
1995
2001
1999
2001
1988
2000
1998
2000
1992
1996
1999

143

PEPKOR
PETMIN
PETMIN
PINNACLE
PIONEER
PORTHLD
PORTHLD
PREM-GRP
PREMIUM
PRIMA
PRIMATOY
PRIMESERV
PROFURN
PROSPUR
PSG

PSG

PTH

PTH
PUTPROP
QUYN
RA-HOLD
RAI
RAINBOW
RANGOLD
RARECO
REDEFINE
RELYANT
RENAISAN
ROMATEX
S&JLAND
SABLE
SACHROME
SACHROME
SA-DRUG
SAGEGRP
SAIL
SALLIES
SAMRAND
SAMRAND
SAMROC
SANTAM
SAPPI
SAPPI
SASANI
SASANI
SCHAMIN
SCHARIG
SCHARIG
SEAHARV
SECDATA
SEKUNJALO
SHOPRIT

PEP
PET
PET
PNC
PNR
POR
POR
PML
PMM

SCN
SCG
SCG
SHV
SDA
SKJ

SHP

199
1993
2000
1999
1991
1990
1996
1992
1995
1991
2000
2001
1990
1999
1990
1991
1997
1999
1988
1999
1995
1995
1991
1997
1996
2000
1999
2000
1997
1993
1989
1988
2002
1992
1991
1998
1999
1996
1999
199
1998
1989
1995
1992
1997
1998
1990
1998
1993
1999
1999
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SHOPRIT
SOFTLINE
SONDOR
SONDOR
SPESCOM
SPESCOM
SPICER
SPICER
SPICER
SPICER
STANTRN
STEINHOFF
STELLA
STILFTN
STRAND
STRAND
SUPRGRP
SYCOM
TAUFIN
THEBEFIN
TIGON
TONGAAT
TOP-TECH
TRADEK
TRENCOR
TRNPACO
TRNPACO
UAM
UNIGRO
UNION

SHP
SFT
SNR
SNR
SPS
SPS
SPI
SPI
SPI
SPI
STT
SHF
SLL
STI
STR
STR
SPG
sYC
TUF
TBE
TGN
TNT
TOT
TDK
TRE
TPC
TPC
UAM
UNG
UNN

1996
1998
1990
1999
1990
1995
1988
1994
1996
1999
1993
1999
1999
1994
1992
1994
1996
1998
2000
1994
1996
1998
2000
1999
2001
1990
1999
2001
1993
1994

16
13

21
14
17
14
19
15
18

10

18
16
14

15
13

21
16

18
15
15
18
18
14
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UNISERV
UNISERV
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APPENDIX VII

Industry Classifications

Historically, the South African economy has been built on the resources sector and has been
charactetised by a number of large diversified industrial companies. This results in an
economic landscape that is considerable different to that studied by Barth et al. (2000). For
this reason, a number of considerations needed to be taken into account in classifying firms
in order that a comparison of the inter-industry information content of cash flows and

accrual-based earnings could be made. These include:
¢ Comparability with Barth et al (2000).
¢ Sufficient number of firms per industry classification to draw statistical inferences.

¢ Potential rationale for varied value-relevance of cash flow and earnings data across

industry classifications.

Using the JSE Securities Exchange sectors at 30 June 2003 as a basis, the universe of firms
was arranged into industry classification. Where firms could not be allocated to particular
industries based on the JSE sector classification, all the shares within a sector were
scrutinised and allocated based on the true nature of their business. These specific cases are

described as ‘mixed’ in the table below and all listed in the notes that follow.

JSE Index Industry Classification Industry Classification
DELISTED Mixed: Note 1.
UNKNOWN Mixed: Note 1.
FJA - AUTOMOBILES AND PARTS (AUTQO) Transportation

FJA - BANKS (BNKS)

FJA - BEVERAGES (BEVE)

FJA - DIVERSIFIED INDUSTRIALS (DIND)

FJA - ELECTRONIC AND ELECTRICAL EQUIPMENT (EEEQ)
FJA - ENGINEERING AND MACHINERY (EGMC)

Financial Services

Food, Beverages and Drugs
Mixed: Note 2.

Electronics and Electrical
Industrial

FJA — FINANCIAL AND INDUSTRIAL 30 (FNDI) Industrial

FJA - FOOD AND DRUG RETAILERS (FDRT) Food, Beverages and Drugs
FJA - FOOD PRODUCERS AND PROCESSORS (FPPS) Food, Beverages and Drugs
FJA - FORESTRY AND PAPER (FRPP) Mining and Resources
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FJA - GENERAL RETAILERS (GENR)
FJA - HEALTH (HLTH)

FJA - HOUSEHOLD GOODS AND TEXTILES (HGTX)

FJA - INDUSTRIAL 25 (INDI)

FJA - INFORMATION TECH HARDWARE (ITHD)

FJA — INSURANCE (INSR)

FJA - LEISURE, ENTERTAINMENT AND HOTELS (LEHT)
FJA — LIFE ASSURANCE (LFEA)

FJA - MEDIA AND PHOTOGRAPHY (MDPT)

FJA - MINING (MNNG)

FJA - OIL AND GAS (OLGS)

FJA - PHARMACEUTICALS AND BIOTECH (PBIO)

FJA - REAL ESTATE (RLST)

FJA - SOFWARE AND COMPUTER SERVICES (SCSV)

FJA - SPECIALITY AND OTHER FINANCE (SPOF)

FJA - STEEL AND OTHER METALS (STMT)

FJA - SUPPORT SERVICES (SSEV)

FJA - TELECOMMUNICATION SERVICES (TLSV)

FJA - TRANSPORT (TRNS)

Note 1.

Retail

Services: Note 3.

Textiles

Mixed: Note 4.
Computers

Insurance and Real Estate
Services

Insurance and Real Estate
Services

Mining and Resources
Mining and Resources
Food, Beverages and Drugs
Insurance and Real Estate
Computers

Financial Services

Mining and Resources
Services

Services

Transport

All delisted and unknown(predominantly venture and development capital as previously

classified) shares were allocated to industry classifications based on the nature of business, as

described in the most recent JSE Handbook in which they appeared.

Note 2.

The diversified industrial sector was made up of the companies listed in the table below.

These wete allocated ot excluded as tabulated below:

Company Name

ARGENT Industrial

BARWORLD Industrial

DORBYL Industrial

IMPERIAL Transport

MT-EAGLE Excluded: Infrequently traded
SEKUNJALO

Note 3.

Classification

Excluded: BEE investment company without a definite industry classification

The health sector was made up of the companies listed in the table below. These were

allocated or excluded as tabulated below:

Company Name
AHEALTH Hospital included in Services
ALIANCE Hospital inchuded in Services
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FORIM
MEDCLIN
NETCARE

Note 4.

The Industrial sector was made up primarily of packaging and chemical companies as listed
below. Packaging companies primarily supply packaging for the retail sector. As a result of
this strong link with the retail sector, these have been included in the retail industry

classification.

Similar types of accruals are likely to arise in industries where there is similar large-scale gross
domestic fixed investment. The Chemical, Engineering, industrial and Construction industry
all evidence this type of investment to 2 similar degree and have accordingly been included in

the Industrial sector.

Company Name
AECI

AFROX
ALEXWYT
ASTRAPAK
BOWCALF
CHEMSERVE
OMNIA
SPANJAARD
TRNPACO

These allocations tesulted in the following broad industry classifications, which are
comparable to a certain degree with Barth et al. (2000) as tabulated below.

Chemical: included in Industrial
Chemical: included in Industrial
Packaging: included in Retail
Packaging: included in Retail
Packaging: included in Retail
Chemical: included in Industrial
Chemical: included in Industrial
Chemical: included in Industrial
Packaging: included in Retail

Excluded: Holding company of Alliance (Pharmaceutical)
Pharmaceutical included in Food, Beverages and Drugs
Hospital included in Services

Classification

Industry classifications Barth et al. (2000)
Insurance and Real Estate Insurance and Real Estate
Financial Services Financial Institutions
Retas! Retail
Tesctiles Texctiles
Transportation Transportation
Services Services
Industrial Utilittes

Durable manufacturers
Chemical
Mining and Resources Mining and Construction
Extractive industries
Food, Beverages and Drugs Food and Beverages
Pharmacenticals
Computers (IT) Computers
Electronics and Electrical
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Name
AF-&-OVER
ALIANCE
BATSA
BOECORP
BRANSBY
CAPSTAR
CCG
CFC
CGU
COPI
C-TECH
CYCAD
DALYS
EDUTECH
ETINGTN
EUREKA
FELTEX
FRALEX
GENBEL
HEDGE
INDFIN
INTEGREAR
INTRUST
ITECH
LIB-HOLD
LIBSIL
LIBVEST
LOGOPT
MDMGROW
MT-EAGLE
PACHOLD
PACIFIC
PIKWIK
PSL
PUTRA
REFCORP
REMBR-BEH
RPFIN
RRM
SEKUNJALO
SFG
SPURHLD
TEGKOR

Code
AOO

BTS
BOC
BNS
CST
CcCG
CFC

ETN
EUR
FLX
FRX
GBL
HDG

SFG
SPH
TEG

APPENDIX VIII

Specific exclusions and teasons

Reason for exclusion
Multiple holding companies (pyramid structure)- removed to avoid duplication
Same group as FORIM (Pharmaceuticals)- excluded to avoid duplication
Nature of business not listed in relevant JSE handbook
Multiple holding companies (pyramid structure)- removed to avoid duplication
Nature of business not listed in relevant JSE handbook
Mixed nature of business - does not fit into an industry classification as defined
Nature of business not listed in relevant JSE handbook
Property unit trusts- little difference between cash and accrual-based accounting
Nature of business not listed in relevant JSE handbook
Very thinly traded
Nature of business not listed in relevant JSE handbook
Mixed nature of business - does not fit into an industry classification as defined
Mixed nature of business - does not fit into an industry classification as defined
Nature of business not listed in relevant JSE handbook
Property unit trusts- little difference between cash and accrual-based accounting
Mixed nature of business - does not fit into an industry classification as defined
Nature of business not listed in relevant JSE handbook
Multiple holding companies (pyramid structure)- removed to avoid duplication- Alexander Group
Nature of business not listed in relevant JSE handbook
Nature of business not listed in relevant JSE handbook
Property unit trusts- little difference between cash and accrual-based accounting
Nature of business not listed in relevant JSE handbook
Property unit trusts- little difference between cash and accrual-based accounting
Nature of bustness not listed in relevant JSE handbook
Multiple holding companies (pyramid structure)- removed to avoid duplication
Multiple holding companies (pyramid structure)- removed to avoid duplication
Multiple holding companies (pyramid structure)- removed to avoid duplication
Nature of business not listed in relevant JSE handbook
Mixed nature of business - does not fit into an industry classification as defined
Not an industrial company as specified- no clear industry classification
Nature of business not listed in relevant JSE handbook
Nature of business not listed in relevant JSE handbook
Multiple holding companies (pyramid structure)- removed to avoid duplication
Nature of business not listed in relevant JSE handbook
Nature of business not listed in relevant JSE handbook
Mixed nature of business - does not fit into an industry classification as defined
Multiple holding companies (pyramid structure)- removed to avoid duplication
Nature of business not listed in relevant JSE handbook
Nature of business not listed in relevant JSE handbook
BEE diversified investment holding company - doesn't fit well into a single industry
Nature of business not listed in relevant JSE handbook
Multiple holding companies (pyramid structure)- removed to avoid duplication - Spur group
Multiple holding companies (pyramid structure)- removed to avoid duplication
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TEMPORA

TIB
TREMATON
YABENG

TEM

TIB
TMT
YBG

Property unit trusts- little difference between cash and accrual-based accounting
Nature of business not listed in relevant JSE handbook

Multiple holding companies (pyramid structure)- removed to avoid duplication
Mixed nature of business - does not fit into an industry classification as defined
Mixed nature of business - does not fit into an industry classification as defined

149



APPENDIX IX
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APPENDIX XN

Resulis of Supplementary testing
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t-Test: Two-Sample Assuming Uncqual
Vanances

i-Test: Two-Semphk Assuming Uneguoal
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