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ABSTRACT

This research reports on an investigation into the utility of
published accounting information to the most sophisticated user the
investor. The approach adopted is to paramorphically represent the
investor's decision making process by seeking to establish a set of
causal relationships between accounting number based inputs to this
process, and the outputs, viz relative share prices. Unlike previous
studies in this area, this research explicitly recognises the
configural nature of human information processing activity.
Application of an appropriate methodology to uncover and explore these
configural realtionships, Automatic Interaction Detector (AID), offers
original insights into the share price fixing mechanism. More
specifically the results obtained provide evidence on:

1) the degree of association between published accounting data and
share prices and thus a measure of the value of accounting information
to investors, 2
2) the compexity of the investor's decision making process and

3) the validity of certain established theories in finance.

Whilst analysis highlights the strong relationship between historic
accounting information and relative share values the evidence
presented is consistent with the thesis that only a limited set of
measureable accounts-based variables may be used in the assessment
process, viz earnings, dividends, short-term liquidity and
marketability. Moreover, the complex set of interactions identified
between these variables confirms a priori expectations on the
configural nature of the investor's decion making process. A close
examination of these interactions reveals that although earnings and
dividends may dominate relative share values, the extent of their
influence varies with the underlying quality of earnings. These
findings have implications for the theory of share valuation, the
dividends versus earnings controversy and the role of investment risk
in the U.K. stock market. Empirical evidence relating to to the
capital structure debate is also provided.

Other areas of investigation encompass an examination of the most
appropriate measures of relative share valuation. for this type of
research, a comparison of the merits of linear additive and configural
analytical techniques, and the dimensionality and normality of
financial ratios.

The operational utility of the 'decision-usefulness' criterion in the
evaluation of accounting numbers and the use of pragmatic empiricism
in the application of this criterion are also critically appraised.
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l.

CHAPTER T

THE _SCOPE__AND _NATURE _OF THE _RESEARCH

Introduction

In recent yearas there has been a sipgnificant change 1in emphasis
within the accounting profession away from the traditional
stewardship function and more towards a decision-usefulness paradigm.
Official recognition of this change can be found in both the U.K.
(The Accounting Standards Steering Committee, 1975) and in the U.S.
(American Accounting Association, 1977). The objective is to
enhance the underlying utility of accounting information to the user,
which implies the need for changes in the format and content of
financial statements to make them more relevant to his particular
decision making process. However, despite the benefits that would
accrue to financial statement users from some changes little propreas
has been made in overcoming the conceptual, theoretical and empirical
contraints which prevent significant progress being made in actuallv
meeting the user’s informational needs. The crux of the prohlem
stems from, on the one hand, the constraints imposed by traditional
accounting methods (eg. S.S.A.P.2) on the accountant and, on the
other, the inability of users to specify the information that they
require from financial statements. Furthermore, even if it were
possible for all user groups to detail all their informational needs,
it isunliﬁély that the accountant could produce a single report to
cover all of these, nor could he reasonably argue that his function
is to provide non financial information readily available from more
immediate sources. However, although the objective of being able to

satisfy all user needs may be unobtainable, there is a definite need
to clarify the issue of the current utility of accounting information
to the sophisticated user and thus provide a foundation upon which

improvements can be made.

In this thesis we advocate the use of empirical research ta aid this
development and believe that emphasis should be placed on
understanding informational needs of the most sophisticated noor

group, namely the investment community. We have chosen to focus

1



upon this group, who are generally considered the most skilled and
dynamic of all users, as this subsumes most other user groups
(althought we recognise not all). Investment analysts are reported
in many articles and finance texts as using accounting information in
their decision making process, although, it is noted that of course
this source of information represents only a part of the total amount
of information avallable to the analyst. This As there 18 evidence
to indicate that published accounting information is used by the
external analyst in company appraisal, it is reasonable to expect a
relationship to exist between the valuation of a company by an
investor and the data produced in the annual accounts. This
hypothesis has been examined empirically by a number of researchers
(see chapter IV for a review) to date and the general conclusion
reached is that although certain accounting numbers seem to be
related to share values, there still exists a very large gap in our
understanding of characteristics of the equity decision process.
Benston (1981) in a recent review of this area concludes:

"While these findings are not trivial, they provide but limited

conclusions about which specific data are used by investors."

The aim of this thesis is to investigate the utility of accounting
information to investors by examining the relationship between
accbunting numbers and relative share prices. Whilst this type of
study is not designed to lead to recommendations for changes to the
structure and content of accounting reports, such exercises should
contribute towards,providing relationships can be found to exist, towards
clarification of the role acéounting information plays in the share
price fixing mechanism. Furthermore, the establishment of a set of
relationships of this nature can provide a basis for the examination
of current theories on share valuation and’ market behaviour.
Consequently the scope of this thesis covers important issues in both
accounting and finance. On the one hand there is an attempt to gain
insight into investors’ informational needs and on the other, an
examination into how various factors, discussed at length in the
finance literature, such as dividend policy, gearing, risk etc.

actually appear to affect the investors share valuation process.

2



2. The Dynamic Nature of Accounting

Tricker(1979) in his article on research in accounting describes
accounting as "an adaptive subject responding to changing situations
in the world it serves" and further indicates that accounting must
continue to adjust to the environment in which it is employed or {it
will become redundant and worthless. This point of view is
reinforced by Abdel-Khalik(1975) who sees the users of accounting
information as having complex and dynamic needs which the accountant
must respond to and try to satisfy. However, both these views on
the function of accounting have a strong proviso, which is that when
accounting does change to meet environmental needs, the changes
should be based upon systematic theory and a better understanding of
the purpose for which accounting statements are employed. Without a
sound conceptual framework and a thorough understanding of user
informational needs, any changes introduced by the accounting
professional suffer from the possibility of being unjustified, and at
worst misleading, and may serve merely to undermine the purpose of

accounting statements in general.

One of the key problems in the development of accounting practice is
that it appears to be following a '"flavour of the month'" approach
(taken from Tricker) in that proposed changes in accounting
measurement have become so profuse that-the potential user of
accounts becomes bemused or sceptical about "all" accounting
information. This weakening in the perceived utility of accounting
statements is attributed to societal pressure to find quicker and
better solutions to current perceived problems. One possible cause
of this situation is the absence of empirical evidence to
substantiate any proposed changes in accounting principles. Without
empiricism there will always be the missing link between environmental

needs and the accountants’ response to satisfy those needs.

Beaver(1979) in his paper on current trends in accounting research
argues that if information is to have a value to the user, then it
must be capable of altering beliefs such that actions are altered.
Furthermore the author believes there is a necd to emphasise a

"positive rather than normative' approach to the problem and to be



"empirical rather than analytical". As a result Beaver suggests
that security price research is the most positive route forward to

solve many of the important issues that remain unanswered.

In this thesis some of the empirical evidence presented may help
contribute towards providing a basis for understanding some of the
financial informational needs of investors. If it is possible to
uncover an association between accounting information and the end
result of an important decision making process that uses that
information, then it is reasonable to make inferences as to the
nature of the decision making process, the informational requirements
of the user and possibly the format and presentation-of financial
statements. Because of the dynamic nature of accounting any set of
relationships may vary over time and require continual reassessment,
but without any formal structure it is not possible to readily
determine the changes to the structure necessary to meet enviromental
needs. For example, if in this study a strong association were
found between certain accounting variables and relative share prices,
the consequences of redefining or excluding any of these variables
from an annual report would be to modify the utility of the accounts
to the investor and result in him (unwillingly) having to change his
decision making processes. Thus one of the benefits that could
result from this type of study which attempts to -clarify the role of
accounting information in the investors decision making process is
that it could aid in the improvement of the content of accounting

statements.

The Research Design

One of the principal criticisms in accounting and finance research
made in the literature is that many studies which could prove
valuable to advancing the body of knowledge employ a research design
inappropriate to the topic under consideration. Abdel-Khalik(1975)
suggests two main reasons for this behaviour by researchers. The
first is that they approach the problem with a purely scientific
structure which often leads to "weak research design". The second

reason stems from the dynamic nature of accounting and the constantly



changing environment which means that even '"well planned research may
not lead to a known predictable outcome and the inferences applicable
in any given setting are not necessarily applicable to others'.
Consequently the results of such research become contingent on the

situation and most become situation specific.

Tricker(1979) examines two approaches to this problem of research
design. The first is the classical deductive approach where the
flow of research commences with a bhody of knowledgs, followed by the
formulation of hypotheses and finally ends with the testing of those
hypotheses. If the hypotheses prove to be supported the body of
knowledge is added to, if not, then nothing is achieved. This type
of research structure is usually confined to the pure sciences such
as physics and chemistry, where the failure to obtain positive
results can be considered as unimportant in the advancing of the
frontiers of knowledge. If this attitude is adopted in accounting

research it will often lead to a frustrated researcher!

The second approach is called the "feed-back'" method (Tricker, 1979)

or the naturalistic approach (Abdel-Khalik and Ajinkya, 1979) and is

more appropriate for accounting and finance research as it takes into
consideration the less exact nature of the social sciences, of which

accounting and finance are members. Figure | shows how this

approach has been adopted in this research.

The figure shows that the first step in the process is to evaluate
the current theories and relevant empirical studies. In this thesis
this aspect is covered by a detailed review of three areas namely,
the utility of accounting information to investors, the ability of
humans to process such information and the conceptual framework
covering the many finance issues on share valuation theory. In this
way we are able to formulate a model that we would expect to find in
the real world. Once the data has been collected and the
environment for the analyses has been established then the model is
tested for its appropriateness. The process does not stop here,

however, as it would in strictly scientific research, for the results

of the analyses are then used to reformulate the original model,

which is then retested for robustness under different conditions.
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In other words the research design allews for feedback and continual
reformulation of the basic model. Finally, when the model is found
to be consistent with the empirical results, that is a causal
relationship has been established, then it may be accepted as part of

the body of knowledge.

The important element of this flexible structure {s the reformulation
of the model and the retesting. Driver and Mock(1975) (quoted by

Tricker) defined this flexible approach by stating that it leads to
more narrowly defined models and aids in the building of theory.
They also suggest that the scientific approach in accounting and
finance research can lead to "sferility, dogma and excessive need to
prove one’s point". A view shared here as well as by

Abdel-Khalik(1975).

Research Perspective and Objectives of this Study

The underlying theme of this thesis, as elaborated above, is the
establishment of a set of causal relationships between accounting
numbers and relative share prices to permit both the testing of a
number of key finance theories related to share valuation and for
assessing the informational needs of investors. This study,however,
only relates to a small part of the broad spectrum of accounting and
finance research and therefore it is important to place it in
perspective and to determine both its potential contributions and
limitations. Tricker(1979) has reviewed the nature of research in
accounting and has conveniently provided a four group project

taxonomy as follows:

1) practical studies into the problems faced by practioners eg. cost

allocation methods, consolidated statements,
2) matters of accounting technology and theory eg. inflation
accounting, EEC harmonisation, disclosure of information, value added

statements,

3) broader issues involving the use of accounting numbers eg.



decision making and the information needs of user groups, human

asset accounting, and

4) long term concept issues eg. human information processing, human

value systems and the effects of information.

We' can see that our research can mainly be grouped into the third
type of project, that s the area of broader issues involving the use
of accounting numbers, although our results could have implications
for accounting theory (type 2) and also for long term concept issues
(type 4). Despite this break down into the different types of
research, each definition still covers a vast spectrum of rescarch
topics and in order to appreciate the scope of this thesis it is

necessary to be more specific.

The starting point of our empirical work is the examination of the
degree of association between published accounting information and
relative share prices. Whereas this is of intcrest in its own
right, both with regard to accounting and human information
processing issues, we will be using the models developed to explore,
in a novel way, a number of fundamental issues relating to companv

valuation and financing decisions. Although a numbcer of other

studies have also attempted to unravel the complexitics of the share
price fixing mechanism and to establish the link between accounting
information and share prices the results of these studics have not
been very enlightening and have 'added only rudimentary insiphts into

the decision making processes of users' (Abdel-Khalik, 1975).  The
reasons for this general lack of advancement have becn attributed to
many factors ranging from conceptual problems, communication

deficiencies and inappropriate methodology (Benston, 1981).

Whilst we hope we have benefited 1in our endeavours from the
experiences of these earlier researchers we recognise that there are
many key issues in the theory of fiﬁance that remain uncertain and
vague in practice (as opposed to theory), for example, do dividends
actually influence share prices, is the market indifferent to capital
structure how is risk evaluated in the U.K. stockmarket and what are

the key factors that determine the rate at which the market discounts



earnings? This study is designed to attempt to shed some light on

some of these grey areas.

Apart from employing a theoretically defensible and more robust
framework, we beliecve that we have also adopted a new and more
appropriate methodological approach. Al'l the extant studies in this

area have employed linear additive statistical tools. This means
that any assoclation uncovered is explained by a string of weighted
variables and implies that each variable has a speclfied contribution

to the model regardless of the values of other variables.

Research into the way humans process information has revealed that
this linear additive approach is not a true representation of how
input variables are combined within a decision making process (eg.
Libby and Lewis, 1977, Baker, 1977), and that the investment decision
process does incorporate certain configural relationships (Slovic,
1972). In other words an analyst’s interpretation of an item of
information is likely to vary depending upon the nature of other
information in his possession. For example, Slovic(1969) found that
a high dividend yield was a more favourable indicator than low vicld
when the profit margin trend was down, while the reverse is true when
the trend is up. This interaction between variables can be
explained quite rationally and therefore can be considered tce be a
fundamental part of the share price fixing mechanism. The major
drawback of the Slovic approach to understanding the investment
process 1s that it requires the close monitoring of how the analyst
processes information and is limited to the number of analysts that
can feasibly be studied. Although this approach reveals interesting
results it is fraught with potential methodological bias and
misinterpretation of the analytical process and consequently is

severely limited from an inductive point of view.

To overcome the deficiences of both approaches we have used a novel
methodology known as AID (Automatic TInteraction Detector). In the
first place AID permits large data bases to be analysed in a global
manner, and secondly searches and allows for interaction between
variables. Thus by applying this technique in the appropriate

manner it is possible to explain relationships between accounting



information and share prices in a way that would appear to be

consistent with the cognitive processes of the stock market.

This broad outline of the issues examined in this thesis can be

summarised in the form of a set of specific objectives:

a) to test the hypothesis that there is a relationship between

accounting numbers and relative share prices.

b) to test the hypothesis that the cognitive processes of the market

as a whole are interactive by nature.

c) to study the applicability of the various theories on share
valuation, dividend policy, capital structure, fundamental risk and

systematic risk in the U.K. stockmarket.

Nevertheless, this thesis is not without its limitations. Firstly,
it is important to recognise that accounting information represents
only a subset of the total information available to the investment
community. The effect of this is that any conclusions we draw are
limited to the quantitative variables as opposed to qualitative
variables which are very difficult to measure and consequently not
amenable to the type of analysis reported in this thesis. Secondly,
the results of this study are confined to one time period and
therefore any conclusions drawn must be qualified in this respect,
Lastly, whilst we recognise that share prices are considered to be
reflections of future expectations rather than historic performance,
we have employed a methodology that tries to explain relative share
values in terms of historic accounting information. However, we
would argue that by relating accounting information to relative share
values on the day after the publication of that information, that we have
reduced this potential problem to a mi&imum. Furthermore, in
chapter IV some empiricalevidence is reported that suggests that the
use of forecast data in this type of analysis is unlikely to

significantly improve the models derived.
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5.70utline of the Thesis

In order to achieve our objectives defined above this thesis is

arranged as follows. The next three chapters develop the conceptual
and theoretical issues underlying the research further with the aim
of clearly identifying the rescarch task. In chapter 11 the purpose

and utility of published accounting information is highlighted with
particular emphasis on the "hidden strengths" of accounting numbers.
The next chapter, chapter 111, addresses the implications of human
information processing in accounting. This includes an examination
of the nature of the decision making process and formulates a basis
for the use of models to paramorphically represent the investor’s
decision making process. In chapter 1V we examine the extant
literature and current theories on the link between accounting
information and share prices. The objective of this chapter is to
establish a conceptual framework as an aid to the subsequent model
building. In other words we attempt to formulate our models on the
back of a thorough grounding both in theory and from a detailed
analysis of related empirical work and thus provide a sound basis for
the interpretation of our results. In this chapter secveral

hypotheses related to the theory of finance are developed.

The next part of this thesis presents the data analysed, the
empirical models formulated and their relationship with the
conceptual framework. Chapter V presents the data analysed and
includes the criteria for selecting companies and variables included
in the analyses, the various tests performed on the data to assess
its amenability to statistical analysis and an examination of the
dimensionality of the variables.  In chapters VI and VIT the models
developed are evaluated in terms of both their statistical rigour and
the inferences they permit about the issues in accounting and finance
investigated and more specifically on the acceptability of our
hypotheses. As an extension of these analyses chapter VIIL
discusses in detail the utility of risk to the investor. Finally
the thesis is completed with a summary of the conclusions, benefits,
limitations and constraints of the study and points to areas where it

would seem further research could be conducted.
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CHAPTER II

THE PURPOSE AND UTILITY OF ACCOUNTING INFORMATION

Introduction

The origin of company annual accounts as we know them today dates
back to the Companies Act of 1844 when legislation was introduced
compelling the management of limited companies to provide
shareholders with a report on how they had employed the funds under
their control. The purpose of the Act was to provide support to
management claims that they had acted honestly and in the
shareholders’ best interest, and thus try to prevent the fraudulent
behaviour found in several joint stock companies around that time. :
The function of the annual accounts was simply to provide
shareholders with a means for assessing the stewardship role of
management. This idea of stewardship was not new, in fact it dates
back to the Middle Ages (Guter & Guter, 1978), the 1844 Act merely
formalised the type of report.

Over the last ten. years the accounting profession has begun to
examine the structure of financial reporting and accounting as a
whole, the aim being to produce information that is more meaningful
to the user. The purpose of accounting information has therefore
received a great amount of attention and many theories have been
proposed, almost invariably argued on a normative basis, on how to
change the content of accounts to meet these new goals.
Unfortunately many of these theories have been divorced from an
understanding of how accounting information is used in practice and

therefore have little value.

The purpose of this thesis is to provide some empirical evidence on
how accounting information appears to be used by a particular user
group, namely the investor, by the use of model building. From the
evidence revealed by this study it is hoped that we may be able to
(1) shed some light on the informational needs of the investor and

thus aid the construction of a framework upon which changes to the
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format and content of financial statements can be based, and (2) gain
a valuable insight into the nature of the investor’s decision making
process which in turn should provide a basis for evaluating such
pertinent issues in finance as the impact of gearing on share values,
the role of dividends in the market and the valuation of shares in
general. In this chapter we therefore review the theory underlying
the decision usefulness approach to accounting with a view to
establishing the purpose of accounting information as perceived by
the accounting profession. In addition we examine what we like to
call the "hidden strengths'" of accounting numbers, and demonstrate
how valuable such information is as an input to the financial

decision process.

Objectives and Function of Financial Statements

The Institute of Chartered Accountants’ conventional view of the aim
of financial reports, as expressed in Recommendation N15 in 1952, was
that "The primary purpose of the annual accounts of a business is to
present information to the proprietors, showing how their funds have
been utilised and profits derived from such use'. This view was
withdrawn in 1974 because it was felt that it was incomplete and
unsympathetic to modern needs. In 1975 the Corporate
Report(A.S.S.C., 1975) replaced this conventional view with the
following:

"The fundamental objective of corporate reports is to

communicate economic measurements of and information about the

sources and performance of the reporting entity useful to those

having reasonable rights to such information."

This view has been reciprocated in the USA where in 1977 the
Committee on Concepts and Standards for External Financial Reports
produced a Statement on Accounting Theory and Theory
Acceptance(A.A.A., 1977) in which they classified the conventional
view of financial reporting as ''Normative or Classical', and this
revised view as the ''Decision-Usefulness' approach. This report,
however, suffers from the same major drawback of the Corporate Report

in that although it is possible to obtain a concensus on what the
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objectives of a financial report should be in an ideal world, there
would appear to be no concensus on how to achieve these objectives

and still maintain a comprehensive method of reporting (Peasnell,
1978).

The Corporate Report is to be commended for specifying a more dynamic
objective for accounting informaticn, instead of the traditional
vstewardship/rgarview mirror approach it has argued for the need to
understand user needs and then to make the necessary changes to
financial reports so that these needs can be satisfied.

Nonetheless, whilst it is admirable to suggest new objectives, if
these are so abstract that it is not possible to determine how they
can be achieved, the net effect is to undermine current accepted
values and thus leave the accounting function in mid-air. Before it
is possible to meet the objectives of the Corporate Report it it
necessary to understand how the various user groups use accounting
information. If the objective is to produce accounts that provide
any user, be he a shareholder, employee or creditor, with information
that can be readily input into their particular decision making
models, then it is essential to understand exactly the parameters of
each particular model. Furthermore, if it were possible to define
all "user models" then, and only then, could a revolutionary set of
accounts be produced that satisfy all user needs (Revsine, 1972;
Miller, 1972). Obviously this is unrealistic and therefore
accountants must be content to produce accounts that go part of the

way towards meeting this goal.

In a report issued by the Institute of Chartered Accountants(1976)
presenting the views of thirteen academics on the Corporate Report,
the wide spectrum of opinion and theory presented indicates that it
is unlikely that any consensus on how to improve financial statements
will be obtained in the near future. This would appear to stem from
the myriad of different definitions of the economic value of an
entity prevailing among economists, and the inability of traditional

accounting procedures to meet the requirements of each theory.
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Measuring Economic Value

Implied in the Corporate Report view of the purpose of accounting
information is the need to communicate economic measurement of an
entity which implies that economic values are required and can be
readily obtained. Brealey(1976), who is not an accountant, in his
paper "Recommendations Regarding the Content of Financial Reports"
puts forward the opinion that financial accounts should be orientated
towards providing the investor with the necessary data to produce an
assessment of the value of an investment in terms of the discounted
value of all future cash flows. He draws an analogy with capital
budgeting using the premise that investing in a security is the same
as investing in any other asset. Brealey’s recommendations include
replacing the current profit and loss account with a cash flow
account and suggesting that the balance sheet should be divorced from
any subjective evaluation by the accountant with all assets and
liabilities valued at their market value, or, where no secondary
market exists, at their present value to the firm. Further
recommendations are that more emphasis should be placed on including
in the annual report a wide range of forecast and historical data.
These radical changes would meet resistance from most accountants for
they would require a radical change in accounting concepts and
accepted principles. Brealey recognises this, but defends his
position by arguing that if the accountant does not meet user needs
(ie. his perception of these) and continues to impose arcane rules
which have no economic logic then the standing of the profession is

in danger.

The basis of Brealey’s proposal is that some attempt should be made
to aid the investor in assessing his investment using economic
concepts. This implies that accounting statements should be based
upon present value principles. If the accounting profession were to
implement this type of proposal it could be construed as directing
users on how accounting information should be interpreted rather
than simply changing presentation and contents in response to user
needs. Besides the fundamental problem of whether or not this new
approach to reporting would actually be more useful to the user,

there still remains the unanswered question of whether accountants
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could maintain their objectivity and neutral presentation with no

bias towards or against any particular user group(Sprouse and

Moonitz, 1962).

It 18 one thing to change the valuation methods and accounting
conventions to report historic events in a more suitable manner to
meet user needs, but when the accountant 1s faced with forecasting
future cash flows, or rather verifying managements’ forecasts, then
he is then taking on the rather more complicated and unqviahle role
of interpreter and corporate planner. Surely if management wish
investors to have this type of information they should provide it
independently of the auditor. Moreover, if he were involved and the
forecasts prove to be wrong then it is plausible that it could be the
accountant who would become the scapegoat of both management and

shareholder.

Tricker(1976) approaches this problem from a different point of view.

He stresses that financial statements have a heavy stewardship
function that should not be forgotten although he does recognise the
need to meet changing enviromental needs. Moreover, he suggests that
the wrong question is being posed, in that financial reports do not
contain information, merely data describing financial health,
"Information results from the use of those data by a decision maker
..... Data has a cost, information has a value". Thus information
is a function of the user and is dependent upon his personal decision
making process. Tricker further states "To understand information
is to understand the user and his needs; often these cannot be
predetermined. The job of the accountant should be to increase the
information potential for the user'. The conclusion from this point
of view is that no matter how much data is produced and regardless of
the quality of that data, it is an impossible task to meet the
decision takers flexible and ad hoc perceived needs for relevant

information.

This different view on the use of accounting data would at first seem

to be regressive in that it appears to be saying that accountants
should avoid the problems of user needs and concentrate on the

stewardship function. This line of thought is not however
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regressive but progressive, in that it provides a structure upon
which improvements can be made. If accounting is described as an
exercise in producing data based on conservatism, consistency and
convention then any changes to that system must be based upon actual

utility and not simply "perceived'" utility to the user.

This problem of meeting user needs is seen by Perrin(1976) as asking
the accountant to produce more information on the future of the
business rather than the past, but even then this is unlikely to
satisfy the critics of accounting reports. Perrin believes that at
this stage in accounting knowledge, where relatively little research
has been conducted, it is difficult to reconcile the objectives of
accounting and the accounting report. In concluding his paper he
suggests that accounting research be '"stepped up" and that in the
meanwhile no attempt is made to ''pronounce on the scope and aims of
published financial reports as though the. current and hurried study
(that is the Corporate Report) were or could be exhaustive,

definitive or conclusive".

The above discussion reveals a wide discrepancy between the views of
academics on how to meet the objective of communicating economic
measurement to the user. On the one hand there is the idealistic
and revolutionary views of Brealey, and on the other the perhaps more
traditional or evolutionary views of Tricker. It would appear that
perhaps the only way to produce some sort of concensus on how to
improve accounting would be to understand user needs more fully, that
is to try to provide the accountant with an empirical framework upon
which changes to meet user needs can be based. In the final
assessment the accountant is only a provider of neutral data which
the user turns into decision useful information. If the accountant
goes beyond this basic role then he could have a conflict of interest
as different user groups will require different interpretations of
the same set of figures eg. management and employees. Therefore if
changes are to be made it is essential that a

"set of criteria for accounting measurement and disclosure which

ideally, could yield a universal form of financial report

equally useful and neutral or non-discriminatory, as amongst the

interests of several groups of users"
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(quoted from Perrin) is established.

Perhaps one clear example of how the accounting profession is
introducing changes to meet enviromental demands is in the measures
taken to reflect the impact of inflation on corporate health. Such
has been the pressure to make changes, many years of debate including
an enquiry by a Government Committee (Sandilands, 1975) have
eventually produced an accounting standard on inflation accounting
(SSAP 16). The theme of the catalogue of events leading to this
latest standard has been the questioning of the usefulness of

traditional historic accounts during periods of high inflation.

Nevertheless, the theoretical underpinnings of the new standard as
promulgated does seem to be a little weak. There is some survey
evidence from the United States by Chandra(1974), Estes(1968) and
Brenner(1970) that suggests that financial analysts, who are the most
sophisticated interpreters of financial reports, are in general 4
satisfied with historic accounts. In fact Brenner concludes his
study; '"On the basis of these results . . . current values are only
desirable if they are presented as supplementary information to

historic cost figures".

Other studies, also in the United States, by Ro(1980), Beaver et
al(1980) and Gheyara and Boatsman(1980) have produced empirical .
evidence which.suggests that there exists no evidence that
replacement cost disclosures, as defined by ASR 190, provide any new
information that affects security price returns. In a review paper
on the use of replacement cost disclosures in the U.S.A., Watts and
Zimmerman(1980) conclude that
"We think that because of the diversity of the procedures used
and the virtual unaminity of the results, these papers represent
a compelling case for the conclusion that there is no evidence
that the S.E.C. ASR 190 disclosures produce any benefit for

investors."

It should be noted, however, that the studies cited above are U.S.
based and therefore caution must be exercised in generalising to

current cost accounting in the U.K.
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These studies may appear to suggest that current cost figures may add
little to the overall utility of conventional historic cost accounts
for decision making. However, accountants would argue that analysts
are not really aware of how misleading historic cost accounts are and
that there is an education problem. Furthermore, at the time of
some of the earlier studies inflation was relatively low and
therefore the peceived benefits were not fully appreciated by
analysts. ‘The conflict that this circular argument indicates is
that either the accountant does not really understand the analysts’
needs or that the analyst does not fully appreciate the value of the
figures presented to him. Chandra’s study lends support to the
theory that the preparers of accounting information do not value
information for equity investment decisions the same way as security
analysts do. Beaver(1979) suggests that this is not strictly true
in that analysts analyse accounting data based on the assumption that
it is correct, ie. neutral and objective, and therefore because the
investor will perceive inflation adjusted accounts to be more useful
(because the accounting profession say so) then inflation adjusted
figures will become the acceptable means of assessment. What is
worrying about this whole debate is the lack of empirical research
supporting the proposed changes as being the best solution to a

perceived problem.

A study by Lee and Tweedie(1977) into the extent to which ordinary
shareholders understand the information contained in an annual report
suggested that most shareholders had problems in interpreting the
information contained in the report, although it must be stressed
that shareholders, as opposed to investment analysts, may not
necessarily be the most sophisticated users of accounting
information. Lee and Tweedie state that:

""Clearly, the needs of the private shareholder, as recognised by

the Corporate Report, are not being met if he is in the position

of being unable to understand the information presented to him."
They conclude that this communication gap can be cvercome by either
educating the shareholder or changing the entire basis of

presentation of financial information. Furthermore they suggest
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that the problem of inflation accounting is not major for the
shareholder who cannot even understand traditional accounting data.
It is feasible that there is scope to simplify accounting statements
to suit this large body of shareholders. Nevertheless, if they are
expected to make financial decisions for themselves, then there is a
limit as to how far simplification will help them in this task,
especially if they have no financial training. Therefore, although
Lee and Tweedie suggest methods to close the communication gap
between the peparer and user of accounts, the answer would seem to
lie in ensuring that shareholders have access to sound financial

advice, after all with a legal problem a lawyer is consulted.

We have so far indicated that accounting information in its current
form is frequently perceived by many academics and practioners as
being unable to meet user needs. To those outside the profession
this continued dissatisfaction could easily be interpreted as meaning
that financial statements are somewhat redundant. The answer to
this problem lies largely in discovering how the expert user (whose
needs subsume those of the less skilled user) uses financial
statments and what additional information, if any, is really required
for decision making. In this study we attempt to provide some
empirical evidence on the underlying relationship between accounting
information and relative share values and thus provide some insight
into the actual needs of the investment analyst. However, before
this can be achieved it is essential to recognise the potential
utility of accounting information in its current form for decision
making. In the following section we therefore concentrate on the

inherent usefulness of financial statements.

The Hidden Strength of Accounting Numbers

The empirical evidence in this second area is continually growing
and, in general, the results indicate that modified historic
accounts, despite all their inherent faults, do contain a great
amount of useful information providing they are interpreted in the

correct manner.
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The most usual purpose for examining accounting information is to
evaluate the financial health and performance of an entity.

However, accounting numbers by themselves are difficult to assimilate
and awkward to compare. It is a fruitless exercise simply to
compare the value of outstanding debt for two companies without
taking into account some consideration of the relative size of these
companies. Obviously a large company is likely to have more debt
than a small company, purely because it is larger, but this does not
indicate that it is financially in a worse position. Thus the usual
approach used to evaluate relative performance is to adjust the
absolute numbers into financial ratios. Once the ratios are
computed it is possible to compare 1) company trends and projections
of future performance (intra-company analysis) and 2) performance

between firms on an industry relative basis (inter-company analysis).

Weirich(1976) reports that this approach to analysing historic
accounts has been used since the 1800°s and has the benefit of being
objective and quantifiable. One problem in making inter-company
comparisons based on ratios is the need to have a yardstick against
which it is possible to compare and evaluate performance. With the
aim of providing analysts and management with the ability of make
useful and meaningful comparisons several commercial organisations
produce industry average ratios, (Dun and Bradstreet and
Inter-Company Comparisons are examples). As a concept for analysing
company reports, ratio analysis is well established but the
properties of financial ratios and their informational content are
still in the process of being developed (see Lev and Sunder, 1977;
Johnson, 1979; Whittington, 1980a and Sudarsanam, 198la for examples
of the current research in this area). In recent years more
attention has been given to this area with much emphasis placed on
the predictive quality of financial ratios when used in the
appropriate framework. By reviewing some of these empirical studies
it is possible to form an opinion on the overall utility of

accounting information.
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Bis

Financial Ratios and their Descriptive Ability

Many empirical studies have investigated the association between
accounting numbers and the occurence of several different events and
have led to the conclusion that financial ratios have certain
predictive ability. In so far as these events are often determined
by the financial health of the entity under examination, and that the
financial health of that entity is reflected in its financial ratios,
these results are not really surprising. However, the benefit of
this type of approach is that it provides a systematic understanding
of how financial ratios interact with external events and thus gives
the analyst an objective assessment of the state of an entity under
examination. Unfortunately, it has been p}oved too often that when
the analyst is left to his own intuition he tends to make judgement
errors (Slovic, 1969; Goldberg, 1968). In the following discussion
we examine the relationship between accounting information and
corporate bankruptcy, bond ratings, systematic risk and a number of

other related areas.

Corporate Bankruptcy

Corporate bankruptcy has been a focal point in this area of the
utility of accounting information since the early 1930°s. Studies
by Romser and Foster(1931), Fitzpatrick(1932), Winakor and
Smith(1935) and Merwin(1942) have all used a univariate ratio
approach and all have substantiated the theory that failing companies
have poorer ratios than successful companies and that the warning
signs are there several years prior to actual failure.
Unfortunately none of these studies tested their results on
subsequent data and therefore it is not possible to assess the
predictive ability of their models. One interesting point worth
noting from these studies is that each study produced different
ratios for discriminating between the failed and non-failed
companies, thus implying that the warning signs are present in

different facets of the company profile.

The first main study to test the predictive ability of ratios was by
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Beaver(1966) who computed thirty conventional ratios for 79 failed
and 79 non-failed companies for a five year period. For each ratio
Beaver compared the means of each group for each of the five years
and tested for significant differences. He found that there was a

continued decline in the failed set over the five year period and
that the differences between the means on many ratios of the two

groups were statistically significant. On subsequent application of
his model to a larger data base of equal numbers of failed and

non-failed companies he found that he was 90% accurate in classifying
companies correctly into their respective groups, although it is
stressed that ex-post discrimination is not the same as prediction.
However, because of the lack of consideration given to prior
probabilities and the fitting of a cut-off to minimise his errors, as
his discussant Neter(1966) points out, his claims of predictive
ability are not supported for each ratio distribution. In addition
the study possesses various other methodological flaws (Taffler, 1976

for a full discussion). Consequently although Beaver made an
important contribution to the literature in revealing the potential

benefits from this type of research, his results cannot be accepted

at their face value.

The next major'study in this area was by Altman(1968) who used a
multivariate approach to analyse the differences between companies
classified as either bankrupt or non-bankrupt. The obvious value of
a multivariate approach is that it is able to analyse the full
financial profile of a company contemporaneously and thus improve the
accuracy of a derived model. Altman applied a two group linear
discriminant analysis (LDA) approach to discriminate between two
identifiable groups, failed and non-failed companies. His final
model comprised five ratios which when tested was found to be able to
clasgifycorrectly 967 of companies into their respective groups.
Despite the accuracy of Altman’s model, the component ratios are not
altogether intuitively acceptable and there are several
methodological flaws (Taffler, 1977; Joy and Tollefson, 1975;
Johnson, 1970). Nevertheless, this multivariate study was

recognised as an important step forward in assessing the use of

multivariate ratio analysis.
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The above studies were all conducted in the U.S.A. and therefore are
not strictly appropriate for advocating the use of ratio analysis in
the U.K. for such a purpose although it is reasonable to believe that
the principle should still apply. In the U.K., Taffler(1976)
produced a bankruptcy model usiné similar methodology to Altman’s,
although Taffler’s M.D.A. model differs in nature from Altman’s in
that no stock market measures were included in the analysis. Since
the development of his original model Taffler has developed a second
model (see Taffler, 198la) which is reported to have undergone a
considerable amount of testing and general assessment in several
practical applications. At present these results show that the
model is 98% accurate in categorising all quoted industrial firms
that have failed since 1976 as failures at least one year prior to
failure. Taffler’s holistic approach to analysing accounting
information has revealed that not only is it possible to determine if
a company is at risk of failure or not, but it also provides a means
of measuring the company’s level of general economic performance over

long time periods.

Taffler’s model is not the only M.D.A. model to be developed in the
U.K. Spellman(1978), Fadel(1977) and Mason and Harris(1979) have
developed models for analysing construction companies but subsequent
performance of their models is not known. Marais(1979) also
developed a general model which, although currently in use by
DataStream International Ltd., suffers from severe methodological

weaknesses (Taffler, 1981b).

The above studies are relevant to this thesis as they provide
empirical evidence on the utility of financial ratios for measuring
corporate health and demonstrate that accounts in their present form
do possess meaningful information provided the numbers contained
therein are analysed in the appropriate manner. In addition these
studies demonstrate that multivariate models are likely to be an
effective way of analysing a set of annual accounts, which after all
are multivariate documents. (Studies by Pinches et al, 1975 and
Taffler and Sudarsanum, 1980, using Principal Component Analysis have

empirically demonstrated this characteristic; see Chen and
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Shimerda(198l) for a summary of this area of research.) The
nultivariate approach has shown that the whole is worth more than the
sum of the parts. However, data for the prediction of bankruptcy is
only a subset of the information needs of the investor and therefore
it is necessary to briefly review other studies that show further
evidence on the utility of accounting data in more general decision

areas.

Understanding Bond Ratings

A good example of the utility of accounting information in another
area which is not too far removed from the equity investors purview
is the evaluation of risk premiums on fixed interest loan stock
(often referred to as bonds). In the U.S.A. Fisher(1959) related
the riskApremiums on such bonds to several accounting-based and

market-based ratios, and found that his model could explain 75% of

the variation in the premium. Despite the apparent high explanatory

. power of his model no indication is given on its success in

predicting future premiums. However his results clearly suggests
that accounting ratios do have an association with market orientated

factors and that risk premiums are related to fundamental risk.

Other research in this area has concentrated on the understanding and
prediction of bond ratings which are used extensively by the U.S.
investment community as a surrogate measure for the riskiness of
bonds. These bond ratings are arrived at by the judgement of
informed and sophisticated financial analysts. Researchers such as
Horrigan(1966), Pinches et al(1973), Peavy(1980), West(1970,1973) and
Kaplan and Urwitz(1979) have tried to model the bond rating process
by relating the rating to the fundamental characteristics of the
corporation. Horrigan(1966) for example developed a2 model based on
about 200 bonds with unchanged ratings between 1959 and 1964, and
attempted to predict the bond rating of newly issued bonds and
changes in bond ratings for 1961 to 1964. His explanatory data
consisted mainly of accounting ratios. The results of this study
revealed that the model was able to explain: 65% of the variation in

bond ratings and was able to classify correctly about 55% of the new
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bond issues and changes in bond ratings. Pinches and Mingo(1973)
found similar results using linear discriminant analysis to study
bond ratings. They analysed 132 bonds and used a holdout sample of
48 bonds to test their model. It was found that their model was
able to correctly classify 65% of their sample with none of the
misclassifications in error by more than one category, and on the

holdout sample 567 were correctly classified.

Both the above studies and several others into bond ratings are
discussed at length in a comprehensive review by Kaplan and
Urwitz(1979) who go on to report their own bond rating analyses.

They found that a model based upon a subordination variable, total
assets, one financial ratio and the common stock beta could correctly
classify two thirds of the 67 new issues in their holdout sample.
Furthermore by introducing two additional financial ratios they could

improve the predictive ability to 69%.

The overall conclusion to be reached from an examination of these
bond rating studies is that "it appears that relatively simple
functions on historical and publicly available data can be used as an
excellent first approximation for the highly complex and subjective
bond-rating process'" (Kaplan and Urwitz, 1979:233). The overall
accuracy of the models developed to-date ranges from 60 to 80% and is
probably difficult to improve upon given that certain qualitative
factors are omitted from the models and that there is a high
probability of judgement error by the bond rating agencies(Goldberg
1968). We conclude from these analyses that if it is assumed that
bond ratings are indicators of economic performance, then the
inference is that financial ratios are able to measure economic

performance providing they are combined in the appropriate manner.

In the U.K. there have been few studies in this bond rating area and
therefore it is not possible to be conclusive about the ability to
replicate these findings. One reason for the low interest in this

area in the U.K. market is due to the high trading costs incurred

when buying bonds, about 4%, which makes switching very expensive.
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Accounting Numbers and Share Prices

Further evidence on the hidden strengths of accounting numbers can be
found in the literature on systematic risk in the stock market.
Systematic risk, or beta, is defined as that part of company risk
which cannot be diversifiéd away and measures the response of a
company’s share price to movements in the stock market as a whole.

In recent years much emphasis has been placed on using betas for
measuring portfolio risk(for example the collection of papers in
Lorie and Brealey, 1978). On the one hand they provide a means for
measuring ex-post risk-return performance, and on the other a means
for deriving conditional expectations of future risk-return
performance. However, one problem with using technical betas, that
is betas derived from a simple regression of historic share price
data, is that although they are adequate for measuring past
performance, they do not necessarily provide good estimates of fufure

betas.

With the aim of trying to predict future betas more acurately
research has been conducted into relating beta values to accounting
numbers. The first study in this area was by Beaver, Kettler and
Scholes(1970) who examined the systematic risk of 307 firms and found
that dividend payout, leverage, earnings variability and the
covariability of earnings to the aggregate level of corporate
earnings, were each separately highly correlated with beta. They
also tested to find if the accounting data could be used for
prediction purposes and provided evidence that their regression model
was more accurate in forecasting future beta values than a naive

forecast based on historic beta values alone.

In a study by Gonedes(1973), however, it is reported that no
empirical relationship could be found between market-based and
accounting-based estimates of systematic risk. Gonedes in comparing
his findings with those of Beaver et al argues that Beaver’s results
could have been caused by spurious correlation and therefore cannot
be accepted at their face value. However, Gonedes does qualify his
argument by stating that this difference may be explained by the use

of different methodolgoies and data.
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In a later paper by Beaver and Manegold(1975) which attempts to
replicate Gonedes results it is reported that there appears to be '"an
enormous amount of estimation error in the accounting beta computed
by Gonedes, due to a program error." Not only do Beaver and
Manegold’s results provide some evidence to dispute Gonedes negative
results but also they claim to find a relationship between
accounting-based and market-based betas. On a more positive note,
Gonedes does report that "accounting income numbers, if Qppropriately
transformed, do reflect a statistically significant amount of
information impounded in market prices'. A further study by
Rosenberg and Marathe(1975) found that the variance of cash flow,
variance of earnings, growth in earnings, market capitalisation,
dividend yield and gearing all contributed to a model for forecasting
short term betas. They found that the use of a '"fundamental beta',

a beta derived from accounting information, was more accurate in

forecasting future betas than just using historic or technical betas.

The results of these studies, with the exception of Gonedes(1973),
and others by Eskew(1979), Thompson(1976), Rosenberg and
McKibben(1973) and Castagna and Matolcsy(1978) clearly show that
accounting measures of risk are associated with market risk and
suggest that fundamental betas are likely to provide better forecasts
of future betas than technical betas. Despite the intuitive appeal
of these findings, however, they only refer to the U.S.A. and
Australian stock markets and at present there is no evidence of this
nature from the U.K., although it would seem reasonable to expect

similar results.

The above discussion clearly demonstrates the wide use of accounting
information in practically all aspects of finance and stock market
performance. In a comprehensive review of the use of '"statistical
classification models in common stock analysis'" Altman(1980) cites

several other areas where accounting information has been found to

possess strong explanatory power:-

1) Capital Structure Decisions. Studies in this area have
investigated the characteristics of debt versus equity issuing firms
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(Martin and Scott, 1974; Marsh, 1979), different aspects of the
share repurchase decision (Norgaard and Norgaard, 1974) and the
prediction of those firms likely to convert convertible debt over a
short time horizon (Frank and Weygandt 1971).

2) Common Stock Returns. The information content of accounting
numbers has been examined by Gonedes(1974) and Altman and
Brenner(1981) who attempted to examine the relationship between

accounting data and share price movements.

3) Common Stock Price and Earnings Classification. The studies in
this area have looked at the determinants of price-earnings ratios
(Walter, 1959; Shick and Verbrugge, 1975), the characteristics of
firms with volatile share price movements (Klemkogky and Petty,

1973) and the factors causing firms to have low or high earnings
(Haslem and Longbrake 1971).

4) Common Stock Investment Classification. With a similar objective
to the bond rating studies discussed above, that is trying to
understand the characteristics of a decision making process, studies
have been conducted into the characteristics of firms in various
investment categories eg. growth, quality, speculative etc. (White,
1975). J

Although Altman(1980) does express his concern that most of these
studies have statistically based methodological problems and/or
mediocre results, he does believe that these efforts are worthwhile
in that "the state of the art has been advanced.'" Our overall
conclusion from these studies, despite Altman’s criticisms, and those
studies discussed earlier is that accounting numbers are on a face
value basis useful and that exploitation of this utility depends on

interpreting this information set in the appropriate manner.

The DescriptiveAbility of Accounting Ratios

One of the tests used above to measure the utility of accounting

information, rather than its descriptive ability, has been the
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ability to predict certain outcomes. Thus, it is implied that
financial ratios possess predictive ability. This implication can
be criticised on the same basis that accounting information is
criticised for its rear view mirror approach. Greenball(1971)
states that;
""Since an accounting method is expressly designed to measure
past and present occurrences, but not the future, it is
incorrect to speak of the predictive ability of an accounting

method or number."

Taffler(1976:84) also comments on this aspect when reviewing Altman’s

and Beaver’s studies;
"What he has done(Altman) on an ex-post basis . . .is to show
that firms which have gone bankrupt differ from non-failed firms
in terms of their financial ratios « « .. In testing his '
secondary sample he is not predicting bankruptcy but simply
saying that certain firms ressemble in terms of their financial
characteristics firms which have already failed, more than those

which have not and others conversely."

In essence what is being proposed is that accounting numbers can only
describe a particular state at one point in time. Prediction by
definition requires an assumption to be made about the occurrence of
a future event and not simply an evaluation of the past. This
should not, however, be interpreted as denying the practical utility
of such statistical models as those referred to above for although
they merely describe a particular state, they are objective, and as
the empirical evidences suggests, apparently able to provide some

indication of the probabilities of future events occurring.

This aspect of the descriptive ability of accounting numbers is
worthy of further comment as it is one of the main assumptions made
in this thesis. Whilst the above studies have demonstrated that
financial ratios appear to pocess the ability to reflect the economic
attributes of the firm, several writers have pointed out the pitfalls
of accepting this premise as being totally free from defects. .
Gonedes and Dopuch(1979) for example argue that

"'Some changes in the properties of individual firm’s accounting
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numbers may have been induced by changes in their accounting
techniques and not by changes in the relevant attributes of

their decisions."

In other words, observed differences in accounting numbers between
firms may be due either to the economic attributes of the various
management decisions or to different accounting techniques. In the
latter event any inference on the economic attributes of the firm
concerned could be misleading, and consequently the use of accounting

numbers for their descriptive ability is undermined.

The extent of this distortion is not, however, considered to be
large. Nair(1979) for example, in a study into the effect of
alternative depreciation and inventory techniques in the ranking of
firms on their economic attributes, found that different accounting
methods did not significantly distort his rankings. Nair concludes
that the distortionary impact of accounting methods should not be
exaggerated and that the basic economic attributes of the firm are

unlikely to be swamped by the distortionary effects of accounting

techniques.

Sudarsanam(1981) in a review of the literature in this area,
concludes that this issue cannot be '"conclusively resolved with the
available evidence" ané that in research of this nature it is
necessary to accept that there is likely to be a significant
variation in accounting techniques between companies. The relevance
of this conclusion to this thesis is that we must be aware of the
potential impact that this lack of uniformity in accounting
techniques may have on the models developed. It would, however,
seem probable that the effect of different accounting policies on
observed accounting numbers will be random in nature, and therefore
any inferences drawn from a set of observed relationships would be
valid. Consequently, providing these relationships are economically
meaningful, the use of accounting numbers in the understanding of

complex decision situations remains acceptable.

Besides the issue of the predictive ability of the above studies

there are several other minor criticisms of this type of research and
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the conclusions draw from it. These are as follows:

1) the models are restricted to accounting variables only and it is
plausible that other measures, such as the quality of management,
could improve their practical utility and accuracy. However, as

accounting numbers reflect the net effect of manage ment de cisions

the impact of this additional information may be marginal.

2) there is a lack of consensus in the results with different models
having different ratios and weights which might imply to the
unitiated that the models are sample specific (Chen and Shimerda,
1981).  However the underlying characteristics being measured are

probably the same (see Pinches et al 1975, and Johnson 1979) despite

the apparent differences in the ratio sets.

3) the life span of any such models are possibly limited as company
characteristics are liable to change over time under the influence of
the economic environment as well as the decisions of their own
managements. Further inter-temporal analysis is therefore required
to measure the continued accuracy of the models.

\
The criticisms cited above are not ma jor enough to prevent further
research in this area being justified. Providing the researcher is
aware of the possible pitfalls then very useful research can be
performed. We believe that there are potential benefits from
adopting a multivariate (holistic) appréach to the analysis of
aggregate investor behaviour. Such an exercise we hope will provide
some evidence on the utility of financial ratios in fundamental
analysis and aid in the task of developing an empirically based framework
which may then be useful when changes for improving the data content of
accounts’ dre-beidg'considered. We believe that the results-
présented and discussed in the latter half of this thesis demonstrate
the practical utility of this approach by providing an insight into a

number of fundamental and unresolved issues in the finance area.

32



6. Summary

The above discussion has concentrated on the purpose of financial
statements and the practical utility of accounting information. It
was seen that accounting statements in general do not meet the
specified objectives of the Corporate Report(1975) and that this can
be attributed to the following:

1) in order to satisfy the objective of making accounting reports

meet user needs it is essential to understand how users use
accounting data. Without this basic understanding of how users
process information any proposed- changes to meet perceivéd user needs
will only be useful by chance alone. Furthermore, if it can be
assumed that different user groups have different needs, then it is

necessary to have a basic understanding of how each group, or even

each different individual, processes this type of information.

2) there is little, consensus on how financial statements can meet

the objective relating to the communication of economic
measurement. The reason for this is that there are many definitions

of economic worth.

3) it is difficult to see how the accountant can maintain his role as
an unbiased and neutral commentator on the stewardship of management,
and at the same’) time adapt his concepts and principles to a more
dyﬁamic and forward looking type of reporting. Moreover, the

reporting of forecast information could be fraught with problems.

The answer to the problem of how the objectives set in the Corporate
Report can be met, lies in the understanding of how users process
accounting data. Once a decision making system has been defined it
is then possible for the accounting profession to make changes to the
data reported so that the decision making process can be enhanced.

As the defining of the users’ decision making process is fraught with
problems when normative reasoning is employed, it would appear that
the only real solution to the problem lies in empirical research

building a foundation upon which changes can be made.

The second issue examined in this chapter concerned the hidden

strengths of accounting information. Despite the numerous
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criticisms voiced on the inadequacy of accounting data, the empirical
studies discussed reveal that financial statments, when analysed in
the appropriate manner, possess a great amount of descriptive power.
Furthermore, the accuracy of the models created from this type of
analysis allows us to consider their assessments as predictive. The
general conclusion from the discussion is that there is a large body
of useful data contained in annual accounting statements and to

exploit this data is largely a matter of analysing it in the

appropriate manner.

We conclude that the two distinct issues reviewed above both have
similar implications for this study. On the one hand it is
suggested that to advance the frontier of accounting and finance
knowledge it is necessary to conduct empirical research, and on the

other, it seems reasonable to use accounting information to do so.

In the next chapter we continue development of our analytical
framework by examining some of the implications that the human
information processing literature has for the model building approach

in the identification of the underlying relationships within a

decision making process.
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1.

CHAPTER 11T

UNDERSTANDING THE INVESTOR’S JUDGEMENTAL PROCESS

Introduction

Associated with the general discontent expressed by many academics in
the ability of accounting information to meet user needs, there has
been 3 growing interest, although almost exclusively in the U.S. and
Australia, in applying the large body of psychological literature on
the human information processing system to the accounting and finance
area. It is believed that in order to understand the factors at
work within any judgemental process it is essential to have some idea
of the characteristics and biases which affect man’s assessment of

those factors.

In the accounting and finance area the theories on what factors
(including accounting information) influence investors are well
established and can be found in most finance textbooks (Firth, 1975
and Lorie and Brealey, 1978 are examples). However, despite much
theory, there does not appear to be a coherent understanding of how
the investor actually uses these factors in his decision making
procesé. Slovic(1969) comments on this as follows,

"All too often expert judgement (in this thesis the investor) is

regarded as a mysterious, intuitive phenomenon, incapable of

being described precisely".

In this chapter we constr uUCt a conceptual framework for our

subsequent analyses by discussing the implications of the

'psychological literature for the development of user models. This

discussion will be split into two parts. In the first the problems
of data expansion and cognitive complexity and their probable effect
on the user will be examined. In the second part we review the
literature on "paramorphic representations' of the decision making

process. This includes an assessment of both the linear additive
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and configural approaches to modelling human judgement. The aim of
this chapter is to provide an insight into the nature and complexity
of a decision making process and the most appropriate way of

analysing such a process.

The Policy of Data Expansion in Financial Reports

In the previous chapter it was shown that in general accounting
statements in their current format are conventionally considered
suboptimal in that they do not effectively communicate all
information necessary to meet perceived user needs (A.S.S.A. 1975,
AJAA. 1977). It was argued that this perceived deficiency in
conventional accounting statements could only be overcome by seeking
a better understanding of how users of accounting information process
this type of data and that this understanding can only be acheived by
empirical research. Whilst this line of reasoning is acceptable to
some academics (Tricker, 1976 and Perrin, 1976 are examples), there
is a large body of academics and practioners who feel that empirical
research will take too long to conduct and that radical changes in
accounting are required immediately. Unfortunately, lack of faith
in empiricism has only led to a mixed collection of ideas and
theories; Revsine(1970) describes the 'proponents of change as
seemingly united only by their dissatisfaction with the extant

reportings'.

As a result of this lack of consensus on how to improve financial
statments there has been a general policy of data expansion which
seems to be acceptable to most practitioners and academics and has
even been ratified by the FASB(1976) in the U.S.A. as a means of
meeting user needs. Revsine(1970) in his paper on data expansion
and acounting information explains this behaviour as follows:
"Expanding the range of data provided is viewed as a means of
overcoming the limitations of contemporary reports without

necessitating detailed knowledge of user models."

In other words, because there is a lack of understanding about user

needs and as there is no agreement on the appropriate conceptual
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framework upon which to base any proposed changes, the accounting
profession finds that a policy of data expansion, that is reporting
all data which is conceivably relevant, is generally acceptable.
The premise upon which this policy is based is that as there are "a
vast multitude of (decision making) models used in practice"
(Greenball, 1971), it is impossible to meet and satisfy all user
needs. Futhermore, if a policy of selective item reporting is
adopted then it can be argued that this only reduces the utility of

accounting information to some user groups who may need the data

which is not reported.

One advocate of this policy of. unlimited data expansion is
Keane(1977) who argues that if an item of data, or a particular
framework for reporting, is peceived to be important by any user then
it should be reported regardless of the cost. Keane even goes so
far as to recommend that if there is more than one method of
reporting a particular item, or set of items, then all such methods
should be reported, as someone somewhere may believe that one method
is more relevant for his particular decision making process than
another. He concludes his paper by stating that "it is sufficient
that a given item of financial data be useful, without being more
useful than other data, to warrant its inclusion in the corporate
report'". Whilst the Keane approach is not without its problems, the
policy of data expansion has also been advocated by expert users who
believe that additional data on certain items would help them make

better decisions (see Casey(1980) for a review).

The Costs of a Data Expansion Policy

Data expansion may at first appear to be the best solution to the
very difficult problem of satisfying user needs, but it is not
without its costs. Firstly, there are the costs associated with
data collection and communication, and although the marginal cost per
data item may be low, all costs must be seen to be warranted and
therefore the additional data must be peceived to be useful. If the
Keane approach discussed above were adopted in a blind manner it is
feasible that financial statements would become even more voluminous

and expensive to produce than at present. Nevertheless, even if the
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production costs were not prohibitive there is a far more important
negative effect which could have a real cost to the user, this is the
potential decline in the efficiency of processing iﬁformation and an
associated reduction in ability of make "optimum" decisions. This
negative effectdescribed as information overload in the psychological
literature (Goldberg, 1968), has been found to be present in other
decision making environments (Jacoby, 1974) and therefore it is
reasonable to assume that it could apply to the interpretation of
accounting information. If the accountant were to succged in
providing data that satisfied all user needs but in so doing reduced
the value of that data to the user due to the effect of information
overload, then he has merely solved one problem at the expense of

creating another.

Moreover, if the accountant accepts the premise that it is not
sufficient to supply information but that the information should be

useful to the user, then he can no longer ignore the way in which

that information is actually processed. In other words it is not
enough to theorise what could be useful, emphasis must be placed on
what is useful. Obviously, this requires empirical research to find
out which items of data are actually used and in which way.
Furthermore, such research should not be blind to the way in which

humans process ‘information and thus make decisions.

Optimum Information Processing

Over the last ten years a number of articles (eg. Revsine, 1970;
Miller, 1972) have been written relating the human information
processing theories of Schroder, Driver and Streufert(1967) to the
use of financial statements by decision makers. Schroder et al
describes man as having 'the ability to utilize alternative meanings
of the same stimuli and to build up and use different patterns of
interrelationships within the same set of meanings'. They further
suggest that man processes the stimuli by firstly ordering them along
existing conceptual dimensions and then by combining and integrating
these dimensions to make his decision. Obviously the number and

complexity of the conceptual dimensions for any individual are
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dependent upon his experience, education and creative thinking
ability.

Based upon this description of how man processes information Schroder

et al propose that man’s ability to make effective decisions is
dependent upon two aspects as follows:=-

1) the conceptual ability of the decision maker, that is his ability
to organise and combine the stimuli being processed into conceptual

dimensions.

2) the envirnomental complexity, that is the number of stimuli that

have to be processed by the decision maker.

This means that the ability of an individual to make the best
decision is dependent upon his intelligence and experience and
secondly the amount of information at his disposal. Schroder et al
further state that for a given level of conceptual ability the
decision maker will become more effective as the envirnomental
stimuli increase from zero. In other words if we start with no
information, we are able to make better decisions as the amount of
information increases. However, there is a limit to the amount of
stimuli that can be processed, after which decision quality declines.
This theory suggests that there is an optimum level of envirnomental
complexity, above which there is information overload. In other
areas such as consumer preferences this theory has been ratified by a
number of empirical studies (Schroder et al, 1969 and Jacoby, 1974
are examples). In the accounting area studies by San Miguel(1976),
Casey(1980) and Moriarity(1979) have, in general, found similar
results to the studies in other areas and as such lend some support
to the theory that it is potentially possible toswamp a decision

maker by providing too much information.

A further finding from the psychological literature, which has a
bearing on the policy of data expansion, concerns man’s belief that
he makes better decisions with more information. One illustrative
study, that of Oskamp(1965), relating to the clinical assessment of a
patients personality by 32 judges found that as the amount of
information provided about the patients increased, the accuracy of

their judgements remained the same, about 30%, but their confidence
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in their judgements increased dramatically and "their certainty about
their decisions became entirely out of proportion to the actual
correctness of these decisions." Slovic(1972) in a paper on human
judgement and investment decision making, suggests that these
findings may partly explain the tendency to provide the investor with
as much informatioq as possible. Consequently, although the
investor may feel more confident in his decision making, it may be
argued that he may well become less effective through the
dysfunctional consequences of the information overload phenomenon.
Further discussion on this aspect is given in Taffler(198lc),
Snowball(1980) and Goldberg(1968).

Revsine(1970) uses the Schoder et al model for discussing the trend
of data expansion at the expense of the utility of financial
statements to the user. Revsine argues that data expansion without
consideration of the way in which humans process information is more
regressive than progressive. He concludes by saying:
"If as accounting theorists we choose to embrace the data
expansion approach, then, given the enviromental complexities
contraint we must decide what information is to be in the
expanded report. Knowledge that a particular kind of data is
relevant cannot serve as a sole criterion for admissibility
since there are numerous kinds of potentially relevant

information."

Miller(1972) develops Revsine approach by stating that as there are
many user groups with different levels of cognitive complexity, it is
impossible to draw up accounts to meet all their needs in the optimal
manner. The best solution argued by Miller to this problem is for
the accountant to concentrate on meeting the needs of the most
sophisticated user, namely the investment analyst. Although this
approach reduces the utility of accounting statements to some users
through superoptimality, it is seen to be preferable to reducing the
quality of the investment analyst’s decisions through lack of
information. In a following paper Wilson(1973) comments that
Miller’s assumption that the utility of accounting information to
other user groups will be reduced through superoptimality is not

proven and that there is evidence to indicate that regardless of the
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levels of cognitive complexity of different decision makers their
optimal information load may be very similar. As a result Wilson
agrees with Miller that the accounting profession will make more
progress by concentrating on the investment analyst to determine the

needs of all user groups but, he stresses, for different reasons.

Wilson goes onto conclude that while there may be some preliminary
evidence which supports the relationships in the accounting area,
"this evidence is tenuous at best". Jensen(1970) (quoted by Wilson)
warns us against readily accepting
"empirical evidence obtained by behavioural experiments as a
basis for establishing accounting policy. Not only is it
difficult to extrapolate from such studies but often the studies
themselves have conflicting results."
There is however the recent study by Casey(1980) who‘argues from his
results that potential information overload may well be a problem in
accounting and not merely a perceived problem resulting from relating
the psychological literature to accounting research. In his study
Casey asked 122 bank loan officers to participate in a questionnaire
study whereby they were required to predict which of ten real-life

firms would declare bankruptcy. He split his sample into three and
provided each group with a different quantity of information. The

results showed‘'that too little information produced an inferior

berformance but that the medium and large quantites of information
groups where indifferent on predictive ability. However, the large
quantity of information group took significantly longer in its their
assessment than the medium group and therefore was less efficient in
its decision making. Casey attributes this inefficiency to the
additional information needed to be processed and concludes that this

is clear evidence of information overload.

Whilst Casey’s results do provide some evidence to confirm that the
Schroder et al(1967) theory on information load may have some
relevance in accounting, they also reveal that although the group

with the largest quantity of information took longer they were able

to consistently classify two companies more accurately than the

middle information group. Thus the conclusion reached by Casey on the

applicability of information overload theory in accounting must be
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considered a little tenuous, although his results do indicate that

further research in this area is important.

A further study of interest was conducted by Moriarity(1979) who
examined the ability of accounting students to classify firms as
bankrupt or non-bankrupt based upon four different levels of
information load. The results revealed that the level of least
information proved to be the optimum both in terms of accuracy and
time. Whilst any conclusions from this study must b-e considered
tenuous at best due to the unusual mehodology employed, Moriarity has
indicated the potential problem of information overload that may

exist in the accounting area.

The conclusion that we arrive at from the above discussion is that
when considering the utility of accounting information it is
essential to be aware of the way in which information is processed.
We have seen that the psychological literature suggests that
information overload is potentially a problem when a policy of data
expansion is blindly pursued. Currently the accounting profession
is in an awkward position in that it does not know whether the
current level of information supplied in accounts is suboptimal,
optimal or superoptimal in satisfying user needs. Furthermore given
the empirical evidence to date it is not possible even to conclude
that informatian overload is a problem in accounting. Thus we are

forced to return to the call for more empirical research.

In this thesis we do not directly test the information load
phenomenon in the same way as Casey(1980), but look at in from rather
a different angle. In the first place by examining the association
between accounting information and share prices we hope to gain an
insight into which data items appear important to the market as a
whole. From this insight and by assuming that the market model is
the sum of all individual investor models, it may be possible to make
inferences about the conceptual complexity of the investor’s decision
making process. Furthermore, it is also possible tentatively to
suggest that the strength of the association between relative share
valuations and different items of accounting information might shed

some light on which items are likely to be important to the investor.
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A policy of data expansion that does not significantly add to the
informational content of these key items may at the very least not be

very helpful in improving the utility of accounting information.

A second indirect way in which the above discussion may have a
bearing on this thesis concerns our expectations of the complexity of
the resultant models in our analyses. It is argued above that there
is a 1limit on the number of input items that can be effectively
processed by the decision maker. If we consider the investment
analyst’s informational needs we find that they are very- numerous
encompaging both micro- and macfo- economic factors which may
influence the future performance of the company in question and thus
current share prices. It would therefore seem that the analyst’s
task envirnoment is already complex, even before he starts his
detailed assessment of each of these factors. As accounting
information is only one of these factors, albeit a priori an
important one, it would seem not unreasonable to expect a complex
relationship to exist between accounting information and share
prices. Whilst at this stage we cannot be very precise as to the
form of models developed in this thesis, it is likely that only a

small set of measures will be found to be important.

4. The "Paramorphic Representation'" of the Investment Analyst.
\

In our quest to establish a relationship between accounting
information and relative share values we concentrate on attempting to
understand the factors at work in the market as a whole rather than
studying the idiosycratic decision making processes of a few
investment analysts. Whilst we believe that analysing the market as
a whole is likely to yield more useful results, we recognise that the
decision process of the market is the sum of the individual decision
processes of many expert analysts. Consequently we believe that it
is reasonable to expect the market to possess Similar characteristics
to that of the individual as a decision maker and that to conduct

meaningful research it is essential to adopt a methodology which has

the ability to accommodate such characteristics.
The task of the expert judge is to process information and make a
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decision, and it is in his ability to iﬁterpret and integrate that
his success resides. However, the way in which the expert uses
information in his decision making process is difficult to describe
with any degree of precision. Slovic(1969) suggests that if the
expert is asked to reason why he made a certain decision he will
either describe a long list of factors and rationalise these, or, he
will simply reply 'because it looks like ie" Both answers indicate
that although the expert does process information, he {s unable to

clearly define how he uses it to make a decision, that is his self

insight is poor.

There have been many studies into the way in which humans make
decisions and, although these have mainly concentrated on the
clinical psychology area (see Goldberg, 1968 for a review), they have
implications for other research areas, such as accounting and
finance. Libby and Lewis(1977) and Wright(1980) review the existing
psychological literature in accounting and try to evaluate the state
of the art of the understanding of human information processing
research in accounting. This area covers a wide spectrum of topics

but we shall only concentrate on one part namely the "paramophic

representaton' of the decision making process.

Paramophic representation is a term used by Hoffman(1960) (quoted
from Dawes and\Corrigan, 1974) which describes the use of a linear
model to represent expert judgement. Dawes(1971) explains this term
more fully as follows:-
"The term was chosen because Hoffman did not mean to imply that
the actual psychological process involved in the judgement was
that of weighting various variables, but rather that this

process could be simulated by such a weighting."

In other words the judgement process is regarded as a complicated
system with many varying interactions which therefore cannot be
replicated in an isomorphic manner by a formal model. Nevertheless,
if the output of a simulation model corresponds to that of the judge,
it is reasonable to conclude that the model has captured the
judgement policy, albeit in a way that weights and combines different

key variables. Models of this nature only approximate the behaviour
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the decision maker, they do not imitate. It should be stressed that
it is this concept of analysis which is used in this thesis for

understanding the market’s decision making processes not any other.

The Linear Additive Approach

Tﬁe use of linear models to approximate the expert’s decision making
process has been examined by several researchers. Goldberg(1970)
reports on a comprehensive study whereby the judgements of clinical
psychologists were simulated by‘a linear model. The results
revealed that the model was able to outperform even the best
psychologist. Dawes(1971) investigated the use of a linear model to
vet applications for postgraduate education and found that 557 of the
applicants could be rejected without screening out any who would have
in fact been admitted by the committee. Dawes concludes by
suggesting that this method for screeening helps make decisions which
are '"less capricious and more valid than those by the decision maker
relying on his own intuition".  Goldberg(1968) and Dawes and
Corrigan(1974) provide further reviews of the modelling of the expert
judge and in each case the general conclusion is that the model can
outperform man. One further and perhaps worrying result from these
studies is the lack of consensus in the decisions made by experts.
Libby and Lewi;(1977) comment :
"The results of psychological research using the lens model
approach (that is paramorphic representation) have generally
indicated that many expert judges such as clinical
psychologists, radiologists and stockbrokers make judgements
that are consistent over time, but indicate little consensus

among judges."

Before considering the studies that are more relevant to the use of
this approach in accounting and finance it is important to examine
briefly the reasons for these perhaps unexpected results. Why does a
model outperform an individual trying to do the same job?

Dawes(1971) suggests the following reasons:-

1) a mathematical model is an abstraction of the process it models

and hence, if the decision maker follows valid principles, then these
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will be abstracted by the model.

2) the model is not affected by fatigue, headaches or boredom which
are factors that could and do reduce the quality of an individuals
decision making process. In statistical terms individuals suffer

from random error and bias.

A paramorphic representation of man is not affected by extraneous

variables, and as long as these variables are not related
systematically to the decision under examination, then a model will

attach the appropriate weights to the key variables.

In the area of accounting and finance, one study which is
particularly relevant to this thesis is that of Wright(1977) who
tested the linear predictability, consensus and accuracy of student
predictions of stock prices. He supplied each student with five
items of information for 60 companies and asked them to predict the
share price movement. He then developed a linear model relating the
information cues to the actual share price movements. The results
revealed that the linear model performed better than the students,
inter judge disagreement was high althoﬁgh the estimation ability of
the students was significantly better than chance, and that there was

cognitive bias to overestimate low priced shares.

Wright was dem;nstrating the use of the Brunswick lens approach (see
Libby, 1975) for assessing how man compares with a mathematical model
and, although his results indicate that similar results to those
found in the psychological literature could be found in accounting
and finance, the use of students could potentially have reduced the
value of the experiment. Several researchers have, however,
investigated the extent of this problem of using students as
surrogates and found that the performanée of students and the expert
judge to be very similar (Abdel-Khalik, 1974; Ashton and Kramer,
1980) . Consequently, although the use of students has been a common
feature of the studies conducted in this area to test linear models

(see Libby and Lewis, 1977 for a full review), the empirical evidence

in the accounting and finance area does lend support to the theory

that models may be able to outperform the expert’s intuition'.
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4.2 The Configural Approach

Despite the accuracy of linear models to simulate the expert’s
decision making process it is generally accepted that humans process
information in a configural manner.
"since clinicians generally describe their cognitive processes
as complex ones involving the curvilinear, configural and
sequential utilisation of cues, one might expect the linear
additive model would provide a rather poor representation of
their judgement" Goldberg(1968).
Whilst linear models have been able to isolate key decision
variables, they have not so far been successful in describing the
complex manner of the use of information in practice. This is
mainly attributable to two restrictions, firstly the methodology used
does not permit interaction between variables to be revealed, and
secondly, because experts cannot describe the interaction between
variables, it is not possible to formally model such relationships

into such a model.

A study which revealed some empirical evidence on the configural
nature of the investment manager’s information processsing is by
Clarkson(1966). Clarkson’s study involved the development of a
simulation modél, as opposed to the statistically derived models
discussed above, of one investment trust manager’s investment
evaluation process. The model developed was formulated by breaking
down the decision process into separate analytical processes and then
constructing simple decision rules for each of these processes.
Clarkson then went on to compare the similarity between the
portfolios derived from this model with the actual portfolio of the
fund manager and found that there were few differences. Whilst
Clarkson’s study is of a fund manager and provides no statistical
evidence on the strength of the association betweeﬁ accounting
information and share prices per se, the success of his model in
classifying companies indicates that he was able to capture the main
characteristics of the decision making process, and further analysis
of the decision rules adopted reveals that this process contains many

configural relationships. Consequently one conclusion from this
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study is that the investor’s decision making process may be expected

to be configural.

In order to overcome the perceived problems with linear models,
several studies have used nonlinear or configural techniques to model
man with the hope of producing a more informative and realistic
representation of his decision making process. Goldberg(1968)
reports on several studies which used ANOVA to search for interaction
between variables in a particular complex decision making
environment. The results were found to be '"disheartening' as
configural relationships could Snly account for 37 of the total

variance examined.

The use of ANOVA as an analytical technique in cognitivive research
in the area of accounting and finance is not uncommon and in general
the results have agreed with those found in the psychological
literature. (Libby and Lewis, 1977 provide a good review of this
work.) There are, however, two studies that are of particular
relevance to this thesis in that they investigate the way in which

investment analysts process information.

The first of these studies is by Slovic(1969) who applied the ANOVA
technique for describing the way in which stockbrokers employ
information fo; evaluating stocks. Slovic commences his article by
addressing the problem of linear additive models and stating that
they :
"have not been successful in describing the complex patterned or
configural use of information, that is, the process whereby an
item of information is interpreted differently from one time to
the next, depending on the nature of other available
information. Since experts generaily claim that they use
information configurally, it is important that techniques used

to describe judgement be sensitive to such processes."

Slovic’s reasons for choosing stockbrokers as subjects were that
their task is an important one, the decision is extremely complex

with many information sources and there is evidence that financial

analysts believe that relevant factors are interpreted in a
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configural manner (Slovic quoted the Clarkson, 1962 study to
substantiate this claim). The study involved selecting two
stockbrokers and asking them to examine 11 dichotomous factors for
128 companies in order to arrive at a rating of the likelihood that
the market price would rise over the following six to twelve months.
The analysis of the results revealed that the correlation between the
experts was low and that they had quite distinct decision making
models. This was unexpected as the second broker was selected by
the first broker based upon his knowledge of the other’s similar

attitudes and training.

Slovic attempted to measure the amount of interaction between the
variables which at first appeared to be low. However, he pointed
out that the method employed to measure interaction, which had been
used by the other ANOVA studies, did not provide a true measure of
interaction, and he therefore recalculated the variance explained and
concluded that interaction accounted for 367 of the variance of
Broker A and 85% of Broker B. If one accepts Slovic’s mathematics

then clearly his stockbrokers decision model were interactive.

A further interesting twist to this study was that Slovic asked the
brokers to rate each of the 11 factors on how they perceived their
relative importance. These weightings were then compared with the
model weights ;nd Slovic concluded that the brokers showed only a
small insight into their own decision making process, thus suggesting
that the perceived needs of users might possibly differ from their
actual needs. Slovic ends his article by stating that these results
"provide experimental evidence to support the commonly believed

notion that judges use information configurally".

The second study of importance is by Slovic, Fleissner and
Bauman(1972) who conducted a similar study to the one discussed
above. In this study 18 subjects took part, 13 stockbrokers and 5
students, who were asked to rank the expected share price movement of
64 stocks using eight dichotomous variables. The results revealed
that a) there were substantial differences between individual uses of
variables, b) the most heavily used variable was earnings yearly

trend and c) brokers exhibited more disagreement in their use of
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variables than did the students. As regards interaction they found
that although some of the brokers revealed that their processing
systems were highly configural, most of the systematic variance of
their judgements could be accounted for by means of a linear additive
combination of factors. Slovic et al concluded their study by
suggesting:
"that techniques such as ANOVA and multiple regression have
considerable promise as devices for describing and furthering
our understanding of the use of information in investment

decisions."

Before leaving this study completely it is interesting to note that
the subjects were also asked to rank information variables on
perceived utility. Again a low correlation between actual and
perceived utility was obtained, although it was found that the
students seemed to have more idea on how they processed information
than did the brokers, possibly because they were attempting to apply
theory they had been taught.

The two ANOVA studies discussed above, and the Clarkson (1966) study,
provide strong evidence that the investment analyst processes
information in a configural manner. Moreover, when the analysts
were asked to rationalise the interaction found to be present between
certain vatiabies they were able to provide intuitively sound and
economically reasonable explanations of their actions. Furthermore,
despite the clear interactive nature of the way in which investment
analysts process information, it was demonstrated that simple linear
additive models were capable of performing just as well as the more
complicated configural models. Ashton(1979) demonstrates
statistically why a linear formulation may provide a good fit to a

non-linear configural task environment.

The ANOVA technique has therefore been shown to be useful in
revealing the interactive nature of investment analysis, but it is

not without its limitations. Firstly, in the studies presented
above only dichotomous variables were used, and therefore the
experiments cannot be accepted as modelling the true decision making

process. Secondly the ability of the technique to create a picture
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of how the variables interact is severely restricted. The results
have very simply shown that variable A interacts with variable B, but
because of the nature of the technique and the need for a large
number of observations, it is not possible to measure whether
variable C interacts with the interaction of A and B. In other
words, if it were found that the earnings trend interacts with the
support trend (a measure of how low the share price has fallen), as
in Slovic(1969), then we would want to know how the earnings yield,
for example, related to the original interaction and in what
circumstances did the interaction change. Only in this-way is it
possible to build up a full undérstanding on how the investment
analyst interrelates his conceptual dimensions when processing
information. We must therefore conclude that, despite providing
some insight into the interactive nature of decision making, the

ANOVA type of study is very restricted.

On the other hand linear additive techniques have in several studies
proved to be as good as, if not more accurate than, the configural
approach for modelling judgements. Furthermore empirical evidence
from the psychological literature and from Wright(1977), which was
discussed above, suggests that linear additive techniques are more
consistent in their evaluations than even the best judge.
Nevertheless, the linear additive approach is not without its
limitations. %irstly the resultant combination of variables tell us
very little abouthow the expert decision maker uses these variables
in bis decision making process. Whilst no one would suggest that
the model is not useful for bootstrapping, that is helping the
decision maker make better decisions, it is questionable whether it

is very informative about the way information is actually processed.

Secondly, even if we accept the premise that these techniques
highlight key decision variables, it is not possible to make

inferences about their relative influence within the decision model.
There is some evidence (see Dawes & Corrigan, 1974 and also Ashton,
1976 for a review) that if the regression weights are replaced with
unit weights, the models are still able to outperform the expert

judge. If we accept that this empirical evidence is correct, then
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we can only conclude that the regression variables are influential,

but we are unable to qualify our statement as to which variables are

more important than others.

Other Characterists of the Human Information Processing System

In concluding this discussion of the characteristics of the human

iﬁformation processing system, it is instructive to briefly examine
some of the heuristic decision rules which we use in complex task
situations. The empirical research into these heuristics reveals
that they are likely to introduce systematic biases into the
evaluation process and thus may cause errors in judgement. Typical

heuristics are as follows:

1) The Availability Bias. This heuristic relates to the bias
caused by either recent experience or lack of experience. For
example Taffler(198lc) suggests that it is feasible that a bank loan
officer may be overcautious in his judgements if a customer has

recently defaulted on a loan.

2) Conservatism. This describes our difficulty in assimulating new
information. Very often we tend to pay insufficient attention to
new cues and find difficulty in reassessing our views. The reverse
can also be true (ie. "non-conservatism') whereby we pay too much
attention to new cues, heavily overemphasizing the importance of the

newly received data and forgetting our prior knowledge.

3) 1Illusory Correlation. Often we tend to interpret evidence in
accordance with our previously held beliefs when in fact our beliefs
are wrong. In other words we see what we want to see and build an

illusion of correlation between the cause and the effect.

4) Hindsight Bias. This heuristic describes our inability to go
back in time and recollect our views on the probability of an event
occurringe. Once we become aware of an event taking place then we
tend to believe that it was inevitable and that prior to the event we

knew what would happen.
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5) 1Illusion of Validity. Under certain conditions we can become
more certain about our judgements even though the accuracy of our
prediction remains the same or declines. This usually happens when

dealing with large qualities of collinear data.

6) Anchoring and Adjustment. In order to simultaneously make sense

of a large number of pieces of information and synthesize these into

an overall judgement, we often start with an initial view, that is
the anchor, and then adjust in the light of the other data.
Typically however we are unable to adequately adjust our judgements

to reflect the implications of the other data.

Taffler(1918c) and Wright(1980) provide a more detailed discussion of
each of these heuristics and provide many references to empirical
tests in both the psychological and accounting area. It is
sufficient for our discussion to point out their existence and to be
aware that judgement errom caused by these biases are likely to be
present in the investment analysts decision process. The impact of
these various heuristics on our resultant models depends upon whether
the bias is systematic or random. In the firsgt instance the bias
caused by a consistent treatment of parficular data items by the
market as a whole, and consequently will be reflected in relative
share values. | Whilst the impact of systematic bias, if present,
will affect our models due to our use of the "black-box'" approach, we
are unable to recognise or quantify such biases. On the other hand,
random bias caused by individual analysts treating particular data
items in an -incon sistent manner is likely to have only a random
effect on share prices and therefore is not expected to have any

significant effect on our resultant models.

Summary and Conclusion

In this chapter in an attempt to lay a theoretical framework for our

subsequent analyses we discussed two aspects of the growing body of
literature on human information processing, namely information

overload and paramorphic representation. The purpose was to
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emphasize that when investigating the manner in which accounting
information is processed by the market it 1s essential that the
methodology adopted is capable of accommodating the way in which

humans process information.

The first part of this chapter examined the issue of information
overload and the resulting potential problems for the producers of
accounting information. It was suggested that the adoption of a
data expansion policy, without an understanding of user needs, will
lead to less efficient processing by users. Although the concept of
information overload is not directly tested in this thesis, we
believe that by developing a better understanding of the association
between accounting information and relative share values it may be
possible to make some general inferences about the complexity of the
investor’s decision making process and also tentatively suggest areas
where a policy of data expansion might be more effective. In
addition this examination of the problems of information processing
led us to expect that our resultant models of the investor may

consist of only a few variables.

The second part of this chapter discussed the paramorphic
representation of the judgement process and can be summarised as
follows. Firstly, our investigation into the relationship between
accounting infqrmation and relative share values centres around
trying to understand the factors at work within the decision making
process of the market as a whole. Furthermore as the market’s
decision making process may be viewed as simply the sum of all the
expert analysts decision making processes, we may expect the market
to possess similar human characteristics in its judgement
process. However, it was shown that the judgement process is all
too often viewed as a mysterious phenomenon, and consequently an
understanding of the typical characteristics of an investment analyst
could not be obtained by simply asking a group of such experts to
describe their decision making processes. The answer to this
problem lies in understanding how humans process information and

therefore reference was made to the psychological literature.

The empirical evidence from both clinical psychology and the
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accounting and finance areas revealed that linear additive models can
successfully replicate the judgement of experts and furthermore that
such models are in many ways more reliable than any single judge.
However, such models are not presented as being exact replicas of the
decision making process, but are best described as providing a

paramorphic representation of the expert’s decision making process.

However, despite the conclusive results from such research (see
Goldberg,1976), this type of study has provided little insight into

the characteristics of the human decision making process which is
highly complex and involves interaction between various 1input cues.
Nevertheless, other studies using a different analytical approach
(ANOVA) have suggested that it is possible to uncover some configural
relationships which may go unnoticed using the conventional linear
additive analytical techniques. Whilst the configural models have
provided some additional insight into the judgement process in
question, they are unable to produce any significant improvement on
the preditive accuracy of the linear additive approach.

Furthermore, their ability to provide a comprehensive picture of the
decision making process is severly restricted due to their inability

to examine the data in a holistic way.

The above discussion also reveaied several other interesting
findings. Firstly, it would appear that experts have a poor
understanding of how they combine variables when making decisions,
and secondly, there would appear to be little consensus in The
judgement of expert judges. Also various heuristic decision rules
are likely to be used by the analyst in an attempt to reduce the
"cognitive strain" introduced by having to analyse a complex and
relatively unstructured decision situation. Although the usual
caveats apply about generalising from experimental evidence in one
task domain to another and also from laboratory studies to complex
and real decision environments there would appear to be no good
reason why such biases are not an inherent characteristic of the

cognitive "kit bag" of the investment analyst.

In this study we adopt a methodological approach which attempts to

overcome some of the deficiences in the studies referred to above.
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In the first place we attempt to pick up the configural nature of the
market’s decision making process by employing a relatively new
multivariate statistical technique called Automatic Interaction
Detector (AID) which produces a decision tree type model of the
factors at work within the market. This technique is able to
combine the interactive explanatory nature of the ANOVA approach with
the multivariate model building approach of the linear additive
techniques. Consequently, we are not restricted to analysing
dicﬁkomous variables as in the case of Slovic(1969) and Slovic et
al(1972) and can apply the technique to large data bases of
information. The end result should be a more exact and complete
model of the interactions and interrelationships between accounting
information and relative share values. Secondly, by analysing the
market as a whole rather than conducting a laboratory type analysis
which is restrictéd to a limited number of subjects and the
researcher’s own subjective recording processes, we believe that we
have been able to reduce the impact of the inevitable biases
resulting from the unconscious application of the many heuristics
present in any analyst’s decision making process. The impact of
these heuristics on the market as a whole may be expected to be
either random or specific. Whilst we do not expect random bias to
have any significant impact on our models we recognise that any
specific biases present in the marekt as a whole, which is a result
of a majority of analysts allowing the same heuristic to bias their
decision making process in the same way, then this should be
reflected in the structure of the resultant models but unfortunately
it will not be explicitly detected. Overall, therefore, we believe
that the models derived by the application of AID to a large data
base may lead to more precise paramorphic representations of the

decision making process at work within the market.

Despite the potential benefits of the use of AID in understanding how
the market processes information, it is important not to disregard
the utility of the linear additive techniques completely. By making
a comparison between the results derived from the application of AID

with those from application of the more traditional analytical

techniques it should be possible to establish whether or not the

configural approach adds anything to the linear additive approach for
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our particular purposes. This, we hope, will provide some empirical
evidence on the suitability of such models for the description of the
information processing process. In this thesis we therefore examine

both the descriptive ability of each approach and from a statistical

point of view, the explanatory power of each technique.

In .the next chapter we continue this inductive argumentative approach
to building an analytical framework by examining the theory and
extant work on the association between share prices and accounting

information.
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CHAPTER IV

Accounting Information and Share Prices: A Conceptual Framework

Introduction

Our search for a relationship between accounting information and
relative share prices is premised upon the not unreasonable
assumption that both strong theoretical and empirical relationships
exist. In this chapter we examine the issues underlying this
assumption by reviewing in detail both relevant theories of share
valuation and the extant empirical work to date. The resulting
conceptual framework will aid us in the formulation of our models in
terms of variable selection and methodology and also in the
subsequent interpretation of the theoretical implications of our

analyses.

It is unquestionable that accounting information. is used in the
process of evaluating shares. Most text books on finance discuss
the importance of accounting information, and in practice financial
statements are a major source of information to the analyst.
Parker(1967), a senior partner in a New York stockbroking firm, in
fact goes so far as to state that '"the financial history and
prospects of a corporation expressed in the figures extracted from
standard accounting statements are the beginning and end of every
professional investment analysis'. In this thésis, however, we
stress that as accounting information is only a part of the total
information set available to the investor, it is wrong to expect any
relationship between share values and published accounting

information to be absolute.

There exists a large body of empirical research into the behaviour of
the stock market, portfolio management and security analysis (see
Lorie & Brealey, 1978 for a book of readings) but unfortunately much
of this work is devoted to the way in which share prices behave with
only a few studies concentrating on the way in which the share price
fixing mechanism actually werks. As our concern in this thesis 1is

the understanding of this mechanism we shall only concentrate on
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those studies that fall within our purview. In very broad terms

studies into the relationship between accounting variables and share
prices can be classified into two groups. The first group contains
those studies that have attempted to relate share price movements to

accounting numbers. The purpose of these studies appears to be 1)

to isolate the factors influential in determining share prices and 2)

to assess whether a particular item of information or event has
economic value to the investor. The assumption made in most of
these studies is that the stock market is efficient in processing
information. Market efficiency has been defined by Fama(1970) as
"A securities market is efficient if security prices fully relect the
information available'". Whilst there are criticisms of this
definition (see Beaver, 1979), for the purpose of this review these
can be treated as semantic. By making the assumption of market
efficiency it is possible to accept the premise that if a particular
item or event has informational content then share prices will react
in sympathy. 1f, however, no share price movement is found then the
conclusion drawn, methodological weakness€$ aside {g that the new

information has no economic value.

The second group of studies to be reviewed contains those studies
which have concentrated on factors that determine share values as
opposed to sharé price movements. This type of study attempts to
model the decision making process of the investor in order to arrive
at an appropriate share price/value. From the practioner’s point of
view such a model would be used for finding over- and under-valued
shares, but from our point of view any relationships uncovered should
provide insight into the market’s decision making process and a means
of empirically evaluating the validity of certain theories of share

valuation.

The format of this chapter is as follows. Prior to reviewing the
two groups of studies referred to above we present a brief outline of
two opposing theories on share valuation. Whilst this brief
discussion does not attempt to detail all the various arguments for

and against each theory, as these will be examined later, it does
provide a useful basis for comparing the results of the extant work.

Following this we present our discussion on the two groups of studies
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relevant to this thesis. This discussion not only serves to build a
picture of the empirical evidence for and against the various
theories, but also sheds light on the types of relationship to expect
in our models and the variables we should include in our model
building process. Having presented this broad review of the extant
work we then focus our attention on several important theoretical
issues. These are the role of dividends and earnings in the share
price fixing mechanism, the evaluation of financial risk and its
imﬁact on share prices and lastly, the utility of systematic risk
measures in the U.K. stock market. Within each of these subsections
both theory and the empirical evidence are evaluated and a number

hypotheses are formulated.

Share Valuation Theory

There are two opposing theories on the valuation of shares. The
first is the traditional view taken by Williams(1938) which states
that a share derives its value from the discounted value of all
future dividends. It is argued that investors in common stocks
invest to receive a benefit and that this benefit can only take the

form of dividends.

The opposing theory which was presented in the famous paper by
Modigliani and Miller(1961) supports the earnings orientated approach
to investment. The theory proposes that earnings are all that
matter to the investor and that dividends are irrelevant for
determining the economic value of a firm. Furthermore, it is argued
that dividends are a mere residual and only affect future financing
policies. The basis of this theory is that investors have an
ownership right to a cémpany’s earnings whether they are distributed
or not, and that if the investor wishes to receive an income from his
investment he can readily sell the portion of his investment that

represents the capital growth caused by the retained earnings.

The counter argument to this second doctrine is based on market
imperfections and uncertainty. Under conditions of uncertainty

investors perceive dividends as a means of reducing their overall
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downside risk; Furthermore, market imperfections often mean that
capital growth cannot be relied upon and therefore the selling of
shares to realise cash income may not be practical. Thus we
conclude that in reality the market may well be expected to react to
both dividends and earnings. The above theories are not presented
at length as they can be found in most textbooks on finance.
However, they do provide us with a theoretical base for making

inferences from the empirical research discussed below.

Share Price Movements and Accounting Information

The extent to which accounting numbers influence share prices has
been the focus of attention for many studies. It is traditionally
accepted that financial statements are used by invesors in share
valuation and as such it is argued that changes in accounting numbers
may change investor expectations and hence change share prices. By
examining the association between accounting numbers and changes in
share prices it should be possible to gauge to some extent which are
the important numbers in the share valuation process. Studies of
this naturé are therefore relevant to this study in that they firstly
provide some empirical evidence on the validity of several
theoretical issues and secondly indicate which variables are likely
to be influential in the share price fixing mechanism. The review
that follows has been split according to type of methodology. The
first is the univariate approach where the emphésis is placed on the
impact of a specific event/accounting number on share prices. The
second type of methodology'is the multivariate approach which adopts
a more complex view of the way the market operates and attempts to
explain share price movements in terms of a collection of variables.
Both types of study are based on the principle that over a period of
time there should be some sort of systematic correspondence between

share price movements and.accounting numbers.

The Univariate Approach

The aim of most univariate studies has been to establish whether or
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not certain items of information or accounting methods are of
sufficient economic importance to make the market as a whole reassess
the value of a share. Most of these studies assume that the market
is efficient, at least in the semi-strong form (Lorie & Hamilton,
1975: p.71), which means that 1) all publicly available information
is impounded in shére prices and 2) that share prices react
instantaneously and unbiasedly to new information. Having made this
assumption and by using Capital Asset Pricing Model based methodology
it is possible to relate specific share price reaction to the release
of new information. Gonedes(1973) summarizes why this type of
research is important for the suppliers of financial information.
""The extent to which accounting numbers reflect information
that is impounded in market prices serves as a means of
empirically evaluating the information content of
accounting numbers. Observed market ﬁrices may be used as
a standard for evaluation in this case because of the

observed efficiency of market prices."

Premised upon the above assumptions if it is found that there is an
association between the release of new information and abnormal share
price movements then it is reasonable to conclude that the new
information is of economic value to the investor. On the other
hand, if no share price movement is found then either this suggests
that the particular item of information is unimportant, and/or that
the information does not contain anything new and merely confirms

market expectations.

One of the first studies to use the above methodology was by Ball and
Brown(1968), who examined the impact of large differences between
actual and expected earnings on share prices. They commenced their
study by deriving a regression model based upon estimates of the
market’s expected change in earnings. This expected change was then
compared with the actual change and, depending on whether the
difference was negative or positive, companies were either classified

as producing unexpectedly good or unexpectedly bad earnings.

Ball and Brown then proceeded to create an Abnormal Performance Index
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for each of these two groups of companies. This index represented
"the value of one dollar invested (in equal amounts) in all
securities at the end of month =12 (that is, 12 months prior to the
month of the annual report) and held to the end of some arbitrary
holding period after abstracting from market effects."  When the
performance of each portfolio was plotted using this index it was
clearly shown that companies whose earnings were significantly higher
than expected produced significantly above average returns and vice
versa. These results led Ball and Brown to conclude that the market
forecasts earnings quite well in that most share price movement takes
place prior to the preliminary results being released. Furthermore,
only 10 to 15% of the total share price movement took place in the
month of the announcement indicating that most of the information in
the preliminary report had already been discounted.

‘
The Ball and Brown study clearly demonstrated the importance of
earnings in the investment decision making process and that the
market continually adjusts its forecasts of future earnings by
assessing new information as it becomes available. Whilst we can
accept Ball and Brown’s general conclusions in general it should be
noted that certain caveats pertain. Firstly, the results are
dependent upon the validity of the regression model used to derive
the estimated earnings figures. Secondly, there is an element of
bias in the movement of the Abnormal Performance Index which

accentuates the returns. (This is however noted by Ball and Brown.)

Beaver(1968) also concentrated on earnings by monitoring both the
volume of trading and the share price movements in the weeks
surrounding the earnings announcement. In his study on 143
companies over five years, he found that activity was on average 33%
higher during this period than in other weeks and that share price
movements were also greater. These results confirm the importance
of earnings figures for investment decision making, and indicate that
new information is discounted very quickly after the announcement.

A discussant of the paper, Chambers(1974), states that these results
merely confirm that the announcement of the annual accounts affects

trading in the market, it does not specifically prove that earnings
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per se are the cause for the activity.

A further study by Brown(1978) used residual analysis to monitor
unusual share price movements for companies reporting a 20 percent
change in earnings. Whilst his results confirmed the affect of
earnings on share prices, they did cast doubt on the assumption that
share prices instantaneously absorb new information. He found that

abnormal share price movements could be detected up to two months

after the announcement of the new earnings number.

Other researchers have also found that earnings announcements have a
strong influence on share prices. Brown and Kennelly(l1972) and
Kiger(1972), using similar methodologies to Ball and Brown(1968) and
Beaver(1968), found that quarterly earnings announcements contained
useful information and that they led to a revision in share prices.
Gonedes(1978) also adds further evidence on the influence of
earnings. To summarise then we can conclude that the above
empirical evidence suggests that earnings are related to share prices
and therefore are important to investors when making investment
decisions. However, the results do not allow us to draw further
conclusions regarding whether earnings per se are the key to share

values or whether they merely change investor expectations.

The univariate approach has not just been restricted to looking at
the impact of earnings. In a recent study be Aharony and
Swary(1980) the "informational content of dividends" came under
examination. This study involved the monitoring of share price
changes for 149 companies which reported their dividends quarterly
between 1963 and 1976. The sample was divided into three subsets:
a) no change in dividend, b) increases in dividend, and c) decreases
in dividend, and for each subset, two new groups were formed based on
whether the dividend was announced before or after the earnings

announcement.

The returns on each of these subsets of companies were then monitored
using the residual analysis approach for twenty days surrounding the

announcement date. Aharony and Swary found that:
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1) normal returns were generated for the no change subset and that

these were not affected by the timing of the announcement

2) positive abnormal returns were generated for the dividend

increase subset and again the timing of the announcement relative to

the earnings announcement had no significant effect

3) 1lastly, negative abnormal returns were generated on the dividend

decrease subset and again timing of the announcement had no effect.

Aharony and Swary argue that these results confirm that dividends
have informational content and that the timing of the announcement
relative to the earnings announcement has no significdant effect.
They concluded from their results that '"the quarterly dividend
announcment contains useful information beyond that already provided
by quarterly earnings numbers.'" In addition the authors tested to
see if the influence of dividends decreased when the effects of
earnings changes were taken into account. They found that changes
in dividends still generated abnormal returns and thus provided
further evidence to support their conclusion. Other studies by
Pettit(1972) and Laub(1976) have also found similar results.

)

It would appear that the empirical evidence indicating that dividends
possess informational content is strong. However, other studies by
Gonedes(1978) and Watts(1973) on U.S. data and by Brown, Finn and
Hancock(1977) and Ball, Brown, Finn and Officer(1979) on Australian
data provide conflicting results. Gonedes and Watts both concluded
that there was very little information contained in the dividend
announcement once the effect of earnings is controlled for. Brown
et al, however, point to the existence of various methodological
difficulties that they argue, might account for these conflicting
results. They suggest that it is in fact very difficult to isolate
the marginal informational content of either dividends or earnings
and that it is only possible to conclude that there is a relationship
between the magnitude of the share price movement and the magnitude
of both dividend and earnings changes. Ball et al also emphasize

the methodological problems, and although their results are
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consistent with the information content of dividends theory they go
on to suggest that 'the observed dividend effect is too large to be

explained by the major hypotheses concerning market-wide preferences

for or against dividends."

The above studies which have attempted to assess the informational
content of dividends provide conflicting results and therefore cannot
be interpreted together as either supporting or disputing the
Modigliani and Miller(1961) theory on the valuation of shares. This
univariate CAPM based approach has not, however, been limtted to
earnings and dividend studies and has also been used for testing the
impact of other events/data items on share prices. Firth(1978a) in
the U.K. and Ball, Walker and Whittred(1979) in Australia have both
looked at the influence of audit qualifications on share prices.

Both studies found that only certain types of qualified audit report
contained significant information as reflected in share price |
movements and that investors react differently to various types of
audit qualification. Firth(1977b) has also investigated the impact
of capitalisation issues on share prices. He found that the issues
themselves have no impact on share prices which merely confirms
rational behaviour in the market. Gonedes(1978) found that
extraordinary items had no effect on share prices and therefore
provides evidence to suggest that such data is not important to

investors.

To summarise these univariate studies based upon share price
movements we can conclude that it has been empirically demonstrated
that certain data items/events do have an influence on share prices
and therefore can be considered to be of economic value to the
investor. Nevertheless the methodological approach used can be

criticised on the following grounds:

1) the empirical evidence is conflicting for certain data items, the
impact of dividends is an example. This means that it is difficult
to substantiate or reject theory and this might suggest that the

methodology may not be totally appropriate for this type of research.

2) even when there is a consensus in the empirical evidence, the
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3.2

researcher can only make crude generalisations about the impact of an

event on the investment decision making process.

3) although this approach does provide some insight into the
relationship between accounting numbers and share price movements,
all too often the results merely confirm the obvious. Under such
circumstances if events/data items were not found to be significant

then it would mean questioning the fundamentals of investment

practice and infer irrational behaviour in the market.

To conclude then, the univariate approach may be considered to be a
very blunt tool for clarifying the impact of accounting numbers on
share prices and as such has only provided us with limited insight
into the factors that may be important in our model building.

However, the multivariate approach may prove to be more useful.

The Multivariate Approach

The second part of this discussion on empirical evidence into the
association between share price movements and accounting information
concentrates on multivariate studies. The advantages of this model
building approach are that a) it can potentially provide a holistic
model of the set of underlying relationships, b) the impact of more
than one data item/event can be evaluated in the same model, and c)
it produces a greater understanding of how variables inter-relate in
a complex environment. Because of the advantages of this
multivariate approach to investment research and the general
availability of the statistical techniques there have been numerous
studies of this nature, especially in the U.S.A. However, in the
review that follows we shall concentrate on those studies that are
considered to be the most relevant to our purpose and rigorous in

their approach.

One of the first studies of this kind was by Benston(1967) who
reports on an investigation into 'which published accounting data are
used by investors as reflected by changes in the market price." The
model he proposed was that a change in share price was a function of

dividends, earnings, market conditions and accounting numbers such as
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sales and net income. He constructed numerous regression models
relating share price movements in the months surrounding the
publication of accounts to various independent variables. However,
despite all his analysis he found very little, if any, relationship
between share price changes and the independent variables and
concludes, "thus, as measured in this study, the information
contained in published accounting reports is a relatively small

portion of the information used by investors.'

Nevertheless, for our purposes, Benston’s results suggest that 'past
annual ratios are not used by investors" and that lagged variables
are much weaker variables than contemporaneous variables.
Furthermore, by assuming that his results indicate that accounting
variables are unrelated to share price movements, he concludes that
accounting data does not have any economic value to the investor.

He further adds that it is irrelevant which concept for reporting

income is used, as all are irrelevant.

Benston’s results cannot however be taken at their face value for the
methodology employed is suspect. Firstly in his regression models
he does not take into account market expectations and forecasts, and
assumes that the market reacts to the latest year’s report in the
months surrounding publication of the accounts. The Ball and
Brown(1968) study referred to above indicates that this is not
correct and that share prices are continually moving to take acount
of new information affecting forecast figures. " Furthermore, if we
accept the premise that investors are interested in future returns,
it is not surprising that lagged models were not as important as the
contemporaneous models. We must therefore conclude that the
methodology used by Benston was not adequate for the purpose of

revealing whether accounting numbers influence share price movements.

A second study by 0’Connor(1973) into the relationship between
accounting data and share price changes used financial ratios as the
independent variables. The reasons for this was that 'there is
considerable evidence that .... investors use financial ratios in

their analyses of published data'", and therefore it is reasonable '"to
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assume that financial ratios analysis might well be used for forming

expectations about future returns."

The study covered the period from 1950 to 1966, with financial ratios
computed for 127 companies being used as the explanatory variables.
The dependent variables were the share price movements from the date
of announcement of the accounts for holding periods of one, three and
five years. 0’ Connor examined the relationship between the
independent and dependent variables on both univariate and
multivariate bases. The univariate analysis revealed that ratios
used singly were not effective in differentiating between high and
low return stocks. With the multivariate analyses it was found that
the models explained between .08 and .3 of the variance, which leads
0’Connor to conclude that the '"explanatory variables have some
ability to explain the variation in the explained variable."

Further work was performed to test the predictive ability of the
models and it was found that they performed no better than a naive

investment strategy.

In his final summary of the study, 0’Connor suggests that his results
cast étrong doubts on the utility of financial ratios to investors
for predicting ‘future returns. Furthermore, he also states that the
usefulness assertion implicit in the textbooks on ratio analysis is

questionable.

0’Connors conclusions are so contradictory to accepted theory on
investment analysis that his methodology has to be examined more
closely to substantiate that his conclusions are valid. If we
return to fundamentals we can see that O’Connor’s approach has one
ma jor flaw. Investors are interested in future returns which
presumably are a function of a company’s future performance. If a
company’s performance improves, then stock returns are also expected
to increase, and vice versa. Furthermore, if there is no change in
a company’s performance, then future returns (share price movements)

are likely to remain static. It is therefore reasonable to suggest
that investors are interested in changes in the level of historic

performance and expectations rather than simply the current level of

performance. We therefore conclude that O’Connor should have
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concentrated on changes in the ratio values rather than the absolute

values themselves.

If, however, we assume that 0’Connor’s methodology was incorrect then

we must also explain why he was able to explain up to .3 of the

variance over a five year period. The reason for this unexpected
result could be attributed to the plausible theory that companies
with a high performance record are able to maintain their performance
over long time periods and therefore their share p{ices reflect
this high growth rate by steadily increasing. On the other hand low
performing companies are likely to have equally poor share price
movements. A more plausible explanation is that his statistical
methodology resulted in both search and sample biases being present
leading to an overfitting of his data. This suspicion may be
confirmed by the lack of ex-ante predictive ability of his models.
However, as O’Connor does not provide sufficient detail in his paper

this question remains unanswered.

The third and final study to be examined in this section is by
Gonedes(1974).  Again this study used U.S. data, and covered the
period 1957 to 1967. The methodology adopted was unique and
involved the use of multiple discriminant analysis. The first stage
in the analysis was to classify the sample of companies into two
subsets based upon whether the cumulative average residual (that is
the abnormal performance) of the share was positive or negative.

Then by using estimated accounting ratios as discriminatory variables
Gonedes derived a model to discriminate between the two groups of
companies. Next his model was used to classify the sample of
companies into their respective groups, that is positive or negative
residuals. The returns from these new portfolios were then compared
with the original portfolio to test if the model would have yielded
abnormal returns. The results showed that a) the multivariate model
did appear to have some discriminatory power but this was very weak
and b) although some abnormal returns were generated they were very

small.

Gonedes concludes that "these results of our multivariate tests

assign a high probability to the statement that the numbers do
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jointly provide information pertinent to assessing equilibrium
expected returns." Further analysis, however, revealed that the
ability to generate abnormal returns of the multivariate model over a
univariate model based on earnings-per-share was minimal and
therefore the author goes on to state that "insofar as expected
effects are concerned, our results seem to ascribe special importance
to the information reflected in the earnings-per-share variable,

relative to the other variables examined."

The results of this study again demonstrate the problems’ of relating
accounting numbers to share price movements. Although the
informational content of accounting information, especially
earnings-per-share, was shown to be important to investors, the
results provide very little information over and above that already
provided by Ball and Brown(1968). Furthermore, the approach adopted
can be criticised for its heavy reliance on the estimation procedures
used to calculate the efect of share price movements and the
estimated accounting numbers, (see Gonedes and Dopuch, 1974 for a

full discusion on this point).

There are several conclusions to be drawn from the studies discussed
above, and other studies of this type (eg. Rosenberg and McKibben,
1973; Nerlove, 1968; Klemkosky and Petty, 1973). Firstly, the
potential benefits of the multivariate approach in explaining share
price movements over that of the univariate approach appear minimal.
There is a general methodological problem in relating share price
changes to accounting numbers without taking into account changes in
those accounting numbers. Moreover, the empirical evidence has not
provided any new insight into the characteristics of the share price
fixing mechanism and as such is unable to provide us with a better
understanding of how published accounting informatim effects share
prices. Furthermore despite a priori reasons for conducting this
type of research it might appear that the unpredictable nature of
share price movements as suggested by Little(1962) may not lend
itself to worthwhile research using this type of framework. In the
next section we examine a more positive approach to understanding

share price valuations.
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4.

4.l

Share Valuation Models

The research to date into share valuation models has provided
somewhat more positive results than those found above. Instead of
trying to explain share price movements, the emphasis is more on
explaining share prices or, in relative terms, share values.
Although, much of this work has been orientated towards creating
models for generating abnormal returns in the market, the
constituents of themodels provide a means of testing the validity of
several finance theories and may indicate variables which are likely

to be important in our model building process.

This type of empirical study is particularly relevant here because of
the related objectives and methodology of our research, although it
is stressed that in this thesis we do not attempt to replicate any of
the previous studies directly. In this section emphasis will
therefore be placed on both the methodological issues and the
contribution of the findings of these earlier studies to the theory

of share valuation.

The research into share valuation models is extensive and uses many
different analytical approaches and variables. In the review that
follows we shall concentrate on the main studies that are believed to
be relevant to this thesis. For simplicity these studies have beenv
split into two groups, the first contains those studies that use
historical data only and the other contains those studies that were

able to use forecast data.

Historic Data Based Share Valuation Models

One of the earliest studies was by Meader(1935) where the mean 1933
share prices were regressed against five accounting numbers. This
study was ieplicated by Meader(1940) and is reported to have revealed
inconsistent results. The main problem with these studies was that
the variables were not adjusted for size of company and therefore no

useful conclusions would be expected to result.
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In order to overcome this problem of scaling most researchers deflate
the share price into a measure of relative valuation and the most
commonly accepted way to achieve this is to use the price earnings
(P/E) ratio or its reciprocal the earnings yield. Another similar
yardstick that has been used in this type of study is the dividend
yield. Once the measure of relative valuation has been determined
then it becomes a matter of trying to explain the reasons for the

different valuations in terms of explanatory factors.

One of the first studies into the factors that influence relative
share values was by Walter(1959) who used linear discriminant
analysis to discriminate between companies with high and low earnings
yields. The objective of the study was to 'ascertain that linear
combination of financial characteristics which best discriminates
large industrial companies with low earnings per share to common
stock price from those with high ratios." Two subsamples were
selected from the largest 500 industrial companies in the U.S., one
containing 50 companies with the highest earnings yields and the
other containing 50 companies with the lowest earnings yields. The
variables used in the discriminant analysis were:

1) the average dividend payout from 1952 to 1955

2) change in earnings before interest to the change in investment
from 1952 to 1955

3) average current ratio from 1952 to 1955

4) the average interest cover from 1952 to 1955

5) the change in sales from 1952 to 1955

6) the systematic risk as measured by beta and computed over the

previous twelve years

From the analyses it was found that the most important variables were
dividend payout and beta, with the remaining variables possessing
very little explanatory power. When the model was applied to the
original data it was found that it was able to correctly classify 87%
of the companies into their original groups. Walter then proceeded
to test the model by classifying‘a sample of sixty companies over the
period 1948 to 1951. He fcund that the classification accuracy of

the model fell to 80%, and that over time the inconsistencies between
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the model and the actual earnings yield tended:to diminish. Walter
concluded his study by suggesting that his model had a large amount
of intertemporal stability with the discriminant coefficients
remaining 'relatively invariant'" and therefore ''the approach offers

possibilities for the discovery of under-or over-valued securities'.

However, the use of multiple discriminant analysis in this way has
been heavily critcised by Eisenbeis(1977) who argues that certain

ma jor assumptions are violated. In particular Eisenbeis is critcal
of the methodology used to form the discriminatory groups which is
quite arbitrary. Altman(1981) is also critical and states that
there is a problem in that the sample is unrepresentative of the
population of stocks, that is a majority of stocks are hot analysed,
and that regression analysis is potentially more appropriate. Also
as there is no evidence on the ability of his model to actually find
over-valued and under—vélued shares forthcoiing, Walter’s conclusion
appear to be possibly a little tenuous. However, these criticisms
for our purposes are not sufficient to detract us from the strong
underlying relationship found by the model. Perhaps a stonger
criticism of Walter’s work lies in the choice of using five year
averages to compute the variables, which may have the effect of
restricting the influence of secondary variables entering the model.
In other words the use of averages could dilute the differences

between the two groups of companies.

From our point of view these results suggest that'dividends might be

an important discriminator between companies with high and low price

earnings ratios which infers that dividends may influence the rate at
which the investor discounts earnings as reflected in the price

earnings ratio.

Another study conducted around the same time as Walter’s was by
Gordon(1959) who tried empirically to prove that the price earnings
ratio of a stock is independent of the dividend-payout ratio. On
the basis of the results of his study Gordon concluded that dividends

were the primary determinant of share values and this was attributed
to

«++ the financial consequences of retention by a company are
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more uncertain than the financial consequences of dividends
received. Since risk aversion characterises almost all
investors, the higher ... uncertainty attached to retained
earnings... causes retained earnings to have less value than an
equal number of dollars paid out in dividends." (Quoted from
Lorie and Hamilton, 1975.)
This study would appear on the surface to confirm the importance of
dividends to the investor, but the conclusion reached by Gordon may
not be strictly correct in practice due to the inherent assumption
made about earnings when analysing price/earnings ratios as we shall

see below.

Benishay(1961) tested the hypothesis that the rate of return on
corporate equities is a function of a) earnings trend, b) the trend
in share price, c¢) the payout ratio, d) the expected:stability of
future income streams, e) the expected share price stability, f) the
market value of the firm and g) the debt-equity ratio. He conducted
a regression analysis using the average values for the independent
variables calculated over nine years and the weighted average of
earnings over the previous nine years divided by the share price in
the ninth year. The cross—sectional regression results revealed
that the most important variables were size of company, as measured
by the market value, and share price stability. That is the larger
the company the higher its share value, and the less stable the share
price the higher its relative share value (which is
counter-intuitive). Stability of earnings was also found to be
significant. The other variables, including the payout ratio, were
found not to be important. At first we may be led to believe that
these results infer that dividends are unimportant in determining
share values. However, the use of nine year averages to compute the
variables must have the effect of diluting any possible relationships
that might exist between share prices and the independent variables.
In fact Benishay’s two most important variables demonstrate this by
reflecting market trading features rather than corporate financial
characteristics. In other words if a stock is actively traded in
the market it is likely to have 1) a fairly volatile price relative
to stocks which are rarely traded and consequently may pcssess very

stable share prices for a long period and large sparodic movements

-
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when trading does occur (this aspect is discussed at length in the
following chapter), and 2) a large market capitalisation, with both
of these characteristics likely to persist over the nine year period.
The importance of this study lies in establishing empirically that
the marketability of a share is an important factor in influencing

share values.

Another attempt to build a share valuation model was made by
Martin(1971). In this study the emphasis was placed on the
relevance of accounting information for making investment decisions.
Regressions of the earnings yields in 1965 and 1967 were run against
independent variables for the corresponding years. Further analysis
was conducted using the independent variables lagged by one year.

The general conclusion reached was that accounting information
reported to shareholders through published financial statements
constituted decision relevant data. More specifically it was found
that the historical earnings growth ratio, operating margin and book
return on capital appeared to be the most important variables. The
absence of the dividend payout ratio seems to support the earnings

orientated approach to investment.

A closer examination of Martin’s methodology, however, reveals that
no attempt was made to take out from his sample of 98 companies those
companies with very low earnings and therefore very high price
earnings ratios. Normally a high price earnings ratio can be
interpreted as indicating that the company is relatively highly
valued. However, when earnings are very low the price earnings
ratio becomes meaningless and impossible to interpret. Furthermore
as the ratios for these companies are likely to be outliers in the
price earnings ratio distribution they could easily corrupt the
results. In fact a closer look at oné of Martin’s conclusions, that
a high price earnings ratio is associated with a low return on
capital, could be interpreted as confirming the potential corruption

of his sample by the few meaningless observations in the sample.

The final study we shall review that relates accounting information
to price earnings ratios is by Shick and Verbrugge(l1975). In this

study the authors use discriminant analysis in the same way as

76



Walter(1959), discussed above. Here attention was focussed upon the
banks with high and low price earnings ratios and in total sixty six
banks were analysed over a six year period. The authors found that
their five variable model was quite effective in classifying

companies into their respective groups but it would seem from the

variables entering the model that the financial characteristics’
influencing price earnings ratios for banks were different from the
industrial companies models we have reviewed so far. It is
interesting to note, however, that the marketability of a share and
the earnings growth rate were influential factors and that the
absence of dividends from the model, methodological considerations
apart(see Walter, 1959 discussion above),suggests that they may not

be very important to investors in banks.

So far the evidence presented above has concentrated on the price
earnings ratio as the relative measure of market valuation.

Although this ratio does appear to be generally accepted as the key
to share valuation it does introduce a problem which possibly may not
have been fully appreciated by the above researchers. In essence
any study that searches for factors that lead to differences between
relative price earnings ratios automatically assumes that earnings
are the prime factor in determining share values. In other words
the question being asked by these studies is that once earnings have
been taken into account what are the other factors that influence
share prices? This approach therefore implies that, ceteris
paribus, the rate at which earnings are discounted by the market
should be constant and consequently does not allow for differences in

the quality of the earnings to be taken into account.

This problem inherent in using the price earnings ratio was overcome
in a study by Ryan(1974), who used the book value of the ordinary
capital as the deflator instead of earnings believing that this would
overcome 'the possibility of spurious correlation arising from the
presence of both high-priced and low-priced stocks in the sample."
The analysis was conducted on 60 U.K. companies using 1970 data and
produced the following model:



P/OC = -22.7 + 15.9 D/OC + 9.9 (E-D)/0C

R =.717
where P = Market Value E = Earnings
D = Dividends OC = Ordinary Capital

This model proposes that the dependent variable, which is a relative
measure of how the stock market values the firm’s equity, is a
function both of the level of dividend paid and the amount of
retained earnings. Ryan points out that although it would seem that
dividends are more important than retained earnings in the regression
model this could possibly be caused through a potential bias which
"stems from the possibility that stocks, which, because of their
relatively high risk, are capitalised at a lower rate than other
stocks. Thus the lower capitalisation coefficient on retained
earnings in the equation could well reflect the existence of a
risk premium attached to such stocks, rather than a true
preference for dividends as such."
In an attempt to try to overcome this bias Ryan introduced into his
analysis several other variables covering risk, profitability, size,
growth and dividend cover. The effect of this was not to improve
the importance of the retained earnings variables but to reduce it.
It was found that sales growth had a positive relationship with share
value. A more likely explanation for this apparent dominance of
dividends stems from the misinterpretation of the regression
equation. It should be remembered that it is the earnings figure
before dividends that is believed to be the key to share valuation
not retained earnings, according to Modigliani and Miller(1961) and
Durand(1959), and that the empirical evidence of Ball and
Brown(1968), Brown and Kennelly(1972) and Kiger(1972) demonstrates
the fundamental importance of earnings and earnings expectations.
As such it is not surprising that the dividend variable was picked up
by the regression analysis. A careful look at table 1 in Ryan’s
study reveals that 87% of the companies in his sample paid out over
50% of their earnings in dividends and therefore the regression
analysis found the variable that was more heavily correlated to
earnings. In fact if the equation is transformed into a simpler

form as follows it can be seen that earnings are more important than
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dividends and that retained earnings are no longer in the equation.
P/0C = -22.7 + 15.9 D/OC + 9.9 (E-D)/0C

-22.7 + 6. D/OC + 9.9 E/OC

-22.7 + (6D + 9.9E)/0C

Although this study does contain certain serious statistical and
methodological problems such as potential surious correlation between
the variables due to the common denominat and collinearity it does
reveal the benefit that might potentially be obtained through similar
analysis using a different dependent variable other than the price
earnings ratio and a more robust methodology. In addition to these
criticisms Ryan can faulted in two other ways. Firstly, in Ryan’s
reworking of his original model he does not deflate his variable by
the book value of the equity. Because of this it is not surprising
he obtained very high R-squared values of .98 which clearly reflects
the corruption caused by heteroscedasticity in the data.

Furthermore, it is difficult to attribute the strength of the
dividend variable over that of the retained earnings variable to a
risk premium on growth stocks which could only at the very most

account for a small part of his total sample.

The above studies and others such as Bower and Bower(1969) and
Gordon(1962b) demonstrate that there may well be benefits to be found
by using this approach for explaining share values. Nevertheless we
have also seen that fundamental problems reside in both the
methodology and the statistical analyses. These can be summarised

as follows:

1) the use of the price earnings ratio as the dependent variable has
the inherent disadvantage in assuming a constant discount rate for
earnings and therefore'it does not provide an insight into whether

the quality of earnings has an impact on relative value.

2) very often studies have used the price earnings ratio without
taking into consideration the potential difficulties caused by very
low earnings, or at least no mention of this problem is made. The
use of averages over several years is presumably supposed to avoid
such problems, but this presupposes that companies with very low

earnings do eventually recover during the period under examination.
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Although we cannot prove that such problems were present in the
studies discussed, it does seem highly likely that the inclusion of

low earnings companies into the data sample could introduce some sort

of bias.

3) most studies have adopted the use of variables computed by taking
the mean of several years data, the purpose being to derive a
"normal" variable value. The problem with this approach is that 1t
will tend to average out the unusual annual observations which may
have caused a temporary change in price. For example it is feasible
that a company with high gearing in one year may be marked down by
the market as a whole until the gearing has returned to a more
acceptable level. If we average out such observations we reduce the
explanatory power of the model and thus the ability to uncover the
subtleties of the secondary factors in éhe share price fixing
mechanism. Furthermore, the use of averages also means averaging
out the effects of economic cycles. It is feasible that in a
depression low geared companies will stand at a premium in the market

but by averaging this effect will be severely reduced.

4) the use of multiple regression or discriminant analysis may be
criticised for the way in which.a linear additive model is imposed on
the data. Whilst these techniques provide an adequate means of
revealing the important variables in the share price fixing
mechanism, they may well tell us little about the way in which the

variables interact with each other.

Whilst there are problems in this area of research the results of the
cross—-sectional model building approach have proved to be more
informative about the share price fixing mechanism than the time
series analyses. We would argue that by concentrating on the
factors underlying share values, rather than share price changes, it
is possible to become closer to replicating the way in which the
market operates in practice. After all traditional investment

analysis, excluding such dubious techniques as chartism, is based

upon relative share valuation assessments at one point in time and
not upon time series correlations. Furthermore by deriving a

cross-sectional model of investor behaviour it is implicit that
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changes in the constituent elements of such a model are likely to

change share prices. Consequently, we see this type of approach as
the most fruitful method for research and as such it forms the basis
for the empirical analyses reported in subsequent chapters. In the

share valuation models developed in this thesis we believe that we
have been able to improve our methodology by overcoming most of the

problems found with the previous studies. In the first place the
models are not restricted to using the price earnings ratio as the
sole measure of relative market valuation. By using both the price
earnings ratio and the dependent variable employed by Ryan(1974)
discussed above, which from now on will be called the valuation ratio
(Marris,1967), we are able to 1) compare the benefits and
disadvantages of both variables and 2) assess the influence of

earnings and dividends separately.

Secondly, in this thesis we do not use averages for either the
dependent or independent variables and we restrict the cross
sectional analysis to a period of one year. By adopting this
approath we believe we will be able to model better the

characteristics of the share price fixing mechanism.

Finally, as we shall be applying a new technique for analysing the
data that has the ability to reveal interaction between variables we
hope to be able to form a more complete picture of the utility of
accounting information to the investor. However, it would be wrong
to ignore the traditional approaches of regression and discriminant
analysis as they possess some benefits in certain areas over the
interactive approach and therefore they are also used to analyse the
data. The benefit from using several analytical techniques in this
way is that it is possible to 1) establish that the key variables are
not subject to statistical bias and 2) make comparisons between the
techniques to establish which is the most suitable from a
methodological point of view.

Before leaving this section on valuation models using historic
accounting information it is important %o distil from the above
studies the key factors that appear to be important to the investor
in making his investment decision. These can be summarised as
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follows:

1) EARNINGS - Although most studies use the price earnings ratio as
the dependent variable and therefore inhibit the use of this variable
per se in the models formulated, it has been demonstrated above that
they are nevertheless taking into account the effect of earnings via

the use of surrogate measures.

2) DIVIDENDS - The evidence on dividends is slightly conflicting with
the studies by Walter(1959) and Gordon(1959) suggesting their
importance and other studies by Benishay(1961) and Martin(1971)
denying it. However, on balance the evidence does tend to tip
towards the theory that dividends are an important part of the share
price fixing process or at least the hypothesis is worthy of further

empirical investigation.

3) MARKET FACTORS - The marketability of shares as measured by asset
size or market capitalisation(see Benishay, 1961 and Shick and
Verbrugge, 1975), indicates that factors not related to the financial
characteristics of a company but to general market interest may be

important. to shrre valuatinn.

4) EARNINGS GROWTH - Martin(1971) and Shick and Verbrugge(1975) found
earnings growth to be an influencial variable although historic

earnings variability did not prove to be significant.

The general conclusion to be drawn from these historic data based
share valuation studies is that the above factors appear to be
important in deterrining share prices although a more precise and
informative model is required before it is possible to make
inferences about how the investor processes accounting information.
It is interesting to note that despite the established theory on the
use of various risk measures in the share valuation process, none
were found to be significaut explanatory variables in the above

studies. As this is such an important omission and implies that
risk per se is not important to investors we shall discuss this

separately latter in this chapter.
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4.2 Share Valuation Using Forecast Data

This second section on share valuation models reviews the literature that
has taken a more dynamic approach to the problem of understanding share
values. The motivation behind these studies resides not so much in
assessing but understanding the share valuation process. Obviously, the
main operational benefits of such an approach are that the models once
constructed are able 'to value hundreds of shares quite quickly and they

are unbiased, objective and consistent" (Firth, 1977).

The major difference between these studies and those previously discussed
is that they use forecast data to develop their models. The reason for
doing this is that as share prices can be defined as representing the
discounted value of all future expectations, it is important to take into
account these future expectations. Furthermore, it is not possible
simply to relate accounting numbers to the previous year’s share prices
as this will only reflect actual outcomes rather than those expected at

the share price date.

One of the first and best known studies to adopt this methodology was by
Whitbeck and Kisor(1963) who proposed that a company’s '"normal" price
earnings ratio was a function of expected growth in earnings, the
expected dividend payout ratio and the expected standard deviation of
earnings about a trend line. The model was developéd using the forecast
data obtained from a New York bank’s trust department for 135 U.S.
companies in June 1962. The rationale behind choosing these variables
was that investors desire high levels of earnings growth, high dividends

and low variability in earnings growth.

Having created their model, the authors then proceeded to test the model
for its ability to find over- and under-valued shares covering four
different time periods. They used the principle that if a company’s
price earnings ratio was significantly different from its estimated price
earnings ratio then this was a temporary phenomenon, and therefore the
share price should move back into line in time. They claimed to have
found that when a company’s ratio differed by 15% from the estimated
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ratio, then the over-valued companies under—performed and vice versa.
However, the extent of this abnormal performance must be regarded as weak
as it ranged from only 1% to 12% over the four, three monthly periods
covered. Further work was performed by Malkiel and Craig(1970) to test
on an ex-ante basis the predictive ability of the model, but again

similar weak and unstable results were obtained.

These findings show that some benefits from this approach may possibly be
obtained but as such should not be over emphasized. Furthermore the
evidence presented provides little insight into the strength of the
regression model and avoids a full discussion on the details and
stability of the portfolio returns.

A second study is that of Ahlers(1966), whose model contained different
variables, namely estimated earnings growth, current dividend yield and
the variability of earnings. The model ‘was derived using a small sample
of 24 companies issuing quarterly data from 1964. Ahlers claimed that
with this model he was able to outperform the market by a substantial
amount and that his success rate was higher than that of an analyst.
However the evidence supporting this claim is not given, and therefore it

is not possible to critically appraise the results for ourselves.

Both the above studies suggest that benefits may be derived from using
forecast models but, like most of the research in this area, they are
based on U.S. data. One of the few British studies to be conducted was
by Weaver and Hall(1967) who developed a model which was subsequently
reported to be in active use by their employers, a firm of stockbrokers.
Unlike the other studies discussed so far they developed a model to
estimate the dividend yield on a share rather than the price earnings
ratio. The explanatory variables employed were 1) the payout ratio, 2)
the forecasted short term earnings growth, 3) the forecasted long term
dividend growth, 4) earnings variability, and 5) the historic earnings
growth rate. The authors found that they were able to explain 58.7% of
the variance in the dividend yield and that when used for investment the
model managed to outperform a simple buy and hold policy. It is
reported that this model is still in use, although it has undergone

various changes.
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Weaver and Hall can be criticised on two main points. The first is the
selection of the dividend yield as the relative market valuation measure.
By doing this they are automatically assuming that dividends are all that
matter to investors which, as we have seen from the empirical work
reviewed above, may not be correct. The second point really stems from
the first. In the article the authors reveal that the dividend payout
ratio was the most important explanatory variable ie:

D/P = £( D/E )

where D = Dividend

P = Price

E = Earnings

From this it is easy to see that if the effect of dividends is taken from
both sides of the equation, then the share price becomes a function of
earnings and in these circumstances the model is prone to serious bias.
Thus the authors have produced what must be considered to be an
inappropriately formulated model for estimating share values. However,
it could be argued that the value of enforcing a formal model for
analysis on investment analysts is an important benefit from such a

model.

Nevertheless, the above studies, despite their methodological flaws, have
at the very least not contradicted the notion that forecast data might be
used effectively for investment purposes, although the potential benefits
may appear to be small. The obvious disadvantage from this approach is
that it requires a team of analysts to continually revise the forecasts.
These studies do however emphasize the point that share prices are based

on future expectations of growth in earnings and dividends.

In this thesis wé do not use forecast data for building share valuation

models but instead we use a database based on historic information. The

reasons for adopting this approach are as follows:

1) the use of forecast data limits the number of variables in the
analyses to those that are produced by the analysts.

2) the number of companies included in the database has to be limited to

-
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the number that can be feasibly analysed by the analysts.

3) there is the possibility of imposing a judgement model on the data
unless many analysts are employed and all agree on the various

definitions of the variables. In practice this 1is not feasible.

4) the use of historic data lends itself to unbiased analysis on a large

scale.

5) although share prices are based upon investor expectations, there has
to be some point in time when expectations are compared with actual
performance. We believe that it is generally accepted that the day of
reconciliation is the date of publication of the accounts, that is when
forecast accounting numbers can be compared with the actual.

Furthermore, if we accept that the market is efficient, at least in the
semi-strong fofm, we can argue that the share prices on the day of
publication (or the day after allowing for the assimilation of the
information) will have adjusted to this new information. If in addition
we accept that the best estimate of future expectations on this day is
provided by the latest actual results, or that future expectations may
take time to be reassessed in light of this new information, then we
argue that this particular date is the one point in time when historic

information is best reflected in share prices.

Benston(1981) in a review of relevant U.S. studies refers directly to
this issue of which date should be compared with which prices. He
concludes that averages computed over the latest three or five years and
expected figures computed from the averages reported by other companies
were not as useful for this type of research as the most recent annual

figures.

6) there is a major difference in the objective of this study and those
that have employed forecast data. In this study we are trying to model
the market’s decision making process by using an exploratory type of
methodology. In contrast the forecast data type of study simply imposes
4 normative model on the market and présupposes that this model is
correct. The Weaver and Hall(l1967) paper clearly demonstrates the

drawbacks inherent in this approach in that the original variables and
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5.

even the structure of the model may need to be revised when the

models appear to be inaccurate.

The Influence of Earnings and Dividends

Perhaps the most important issue in this area is that concerning the
relative importance of dividends and earnings in the share price
fixing mechanism. At the beginning of this chapter we briefly

discussed the arguments supporting the two extreme points of view.

_ On the one hand there is the Williams(1938) dividend orientated model

and on the other the Modigliani and Miller(1961) dividend
indifference theory supporting earnings. The empirical evidence
above has not been able to clearly ratify either one of these extreme
theories. On balance it would seem reasonable to suggest that
earnings may be the key factor in determining share prices and that
dividends, although important, are secondary. It is interesting to
note that Benston(l1981) in concluding his review paper on the use of
accounting numbers by investors emphasizes the importance of earnings
as follows:

"Reported earnings provide, at the least, a crude historical (if

not predictive) representation of the economic performance of

companies, as measured by share prices."

The empirical question that needs to be answered-is, how muchl
influence do dividends have in the share evaluation process and why
do investors, if they do, perceive them as important? The first
part of this question can only be answered by empirical research, but
the second part has been well discussed in the literature. A full
examination of the theories can be found in Van Horne(1977), Meyer et
al(1970) and Lorie and Hamilton(1973). Briefly they suggest that:
1) the level of dividends is an indication of management’s future
expectations, that is it contains information. A change in dividend
"may alter investor’s expectations about the futuré and effectively
change the risk class of a share'"(Meyer et al 1970,p35). This
argument is recognised by Modigliani and Miller who suggest that
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changes in dividends merely reflect future earnings expectations and
therefore in their own right are not important.

2) dividends may be viewed as reducing the uncertainty in equity
investments. Every investor knows that capital gains are not as
certain as dividends and cannot be relied upon to generate future
income. Van Horne(1977:p271) refers to this as follows: '"The
critical question is whether the ‘quality’ of a dividend payout is
greater than the ’‘quality’ of the capital gain.'? Again Modigliani
and Miller have a reply in that they argue that there is no
difference in quality. In the words of Van Horne this theory is

“tenuous’ at best.

Renwick(1969) discusses this aspect of the influence of dividends in
terms of future growth prospects. He suggests that there is an
inverse relationship between the size of dividends and the rate of
growth of earnings and that there are two stable (normative) states
within the stock market defined as follows:

a) companies with relatively high growth potential pay
relatively small dividends because of the opportunity cost of
distributing funds which can be utilised effectively within the
business.

b) companies with relatively low growth potential pay relatively
high dividends because of the need to compensate investors for the

lack of future' growth.

From the point of view of this theory Renwick suggests that companies
lying outside these two states are unstable as they are not
optimising their asset value, that 1is their share price. In other
words, companies with relatively low growth and low dividends, or
vice versa, will not be optimising the persomal utility of the
company to the investor and will therefore eventualiy change policies
to enter one of the stable states. This theory does not suggest
that companies in either state will be equally valued as this depends
on the utility of dividends versus the utility of rate of potential
growth. Only when there are conditions of equilibrium and

indifference between these two controlling factors will the value of

companies in either state be equal.
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3) there are transaction costs associated with selling stock as
proposed by the Modigliani and Miller theory and therefore capital
gains are not a perfect substitute for dividends. However as
dividends can be subject to higher tax rates than capital gains this

reasoning does not necessarily hold true for all investors.

4) the demand for dividends is not totally controlled by
theoretically sound investment policies, and in certain circumstances
they may be sought for their dividend value alone. It is not
uncommon for a fund manager to guarantee that a specific percentage
of his fund be received in dividends which therefore must have the
effect of making some fund managers seek high yielding stocks for no
other reason than to receive dividends. If this preference for
dividends is found to be on a sufficient scale to influence share
values, then high yielding stocks will command a premium over low
yielding stocks. If on the other hand there is an overall dislike
of dividends by investors, possibly for tax reasons, then the reverse
will be true. It is relevant to note that during the period covered
by the analyses conducted in this thesis there were dividend
restraints imposed on the market and the effect of this may well have

been to create a premium for high yielding stocks.

The nature of this study is such that although we may be able to
demonstrate the influence of dividends on market prices, we are
unable to suggest which of the above theories is the best description
of the cause of this phenomenon. However, the second theory that
dividends reduce investor uncertainty, and the fourth theory »
concerning the impact of restrictive investment practices, would
intuitively appear to be better explanations for the investors
interest in dividends.

From this discussion we propose the following hypotheses be tested
using our derived descriptive model of the market’s decision making

process:

HYPOTHESIS 1 - Earnings are the dominating factor in determining

relative share values.
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6.1

HYPOTHESIS 2 - Dividends are influencial in determining relative

share values but take second place to earnings.

Share Valuation and Investment Risk

So far in this chapter very little has been said about the influence
of risk in the assessment of share values. The reason for this can
be attributed to the lack of significance of such measures in share
valuation models to date which may possibly infer that risk is not
perceived to be important be investors. However, most basic text
books on investment usually advocate the need to evaluate both risk
and return in any investment project, and therefore it would seem
that some measure of risk should influence relative share values.
One explanation for the absence of such a variable from the extant
valuation models is that the methodology, which we have criticised
above, may not be capable of detecting the influence of risk, either
through reasons of mis-specification of the measure or the inability
of the statistical techniques used to isolate its true affect. As
there appears to be a gap between theory and empirical evidence it fis
necessary to look closer at the arguments for and against the use of
risk in share valuation. Conventionally there are two types of

investment risk namely financial risk and systematic risk.

Financial Risk

The financial risk of a company, often referred to as fundamental
risk, describes the internal gearing and 1s usually measured by the
debt/equity ratio. Firth(1975) explains why gearing is important
as follows, "Highly geared companies will have more volatile profits
performance than similarly placed firms with little fixed interest
borrowing and will be a more risky investment."  Based upon this
argument it would seem reasonable to expect financial gearing to
adversely affect share values as it changes the risk class of an
investment. Modigliani and Miller(1958) support this line of

argument but their theory is based on the net operating income model.
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Their reasoning is that shares generating the same net operating
income will have the same market valuations regardless of the
financial structure and that the effect of arbitrage will cause
highly geared companies to have lower share prices. In other words
shareholders will adjust their capitalisation rate in line with

changes in financial risk.

The opposing line of.thought is often referred to as the Net Income
Valuation Model(Weston and Brigham, 1979) and suggests that earnings
after interest are all that matters to the investor. Renwick(1969)
reconciles the two theories by suggesting that gearing is only
important when there is a risk of bankruptcy. He goes further to
suggest that gearing can be beneficial to investors in certain
circumstances and therefore should not be adversely interpreted all
the time. The normative model Renwick proposes is that gearing and
expected returns interact to form two stable states within the market
as follows:

a) companies with low expected returns should have low gearing.

b) companies with high expected returns should have high gearing
providing the probability of default remains low.

Any other combination of these factors is an unstable state and does
not maximise the investor’s risk return profile. For example a low
return company with high gearing has a high probability of default
and therefore must be considered to be risky. In such circumstances
it is argued that management should take action to either increase
expected returns or reduce gearing to enable the company to reach a
,stable state. On the other hand if a company has high expected
returns and low gearing then it is possible to increase shareholder
profits by adopting a'policy to fund expansion by debt rather than
equity. Obviously, the only circumstances when the benefit from
gearing is obtained is when the expected return is greater than the
interest on debt. Under these conditions risk of default is nil,
and the expected dispersion of future income is optimised. This
relationship can be clearly shown with the use of a graph. Figure
4.1 presents the relationship between the cost of capital and the
traditional debt equity ratio. Under the Net Income Valuation model
the cost of equity(Ke) and the cost of debt(Kd) remain constant as
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the level of gearing increases, until a point is reached, A, where
the risk of bankruptcy is considered too great, whereupon both Ke and
Kd increase. The impact on the average cost of capital(Ka) is a
decline until point A and then a rise. The net effect of this
decline in the average cost of capital is to increase the amount of
income available for distribution to shareholders, and providing Ke

remains constant the market value of the firm should increase.

FIGURE 4.1

The Net Income Valuation Model

COST OF
CAPITAL

DEBT/EQUITY RATIO

Under Renwick’s normative model companies with returns greater than
the cost of debt would maximize shareholders wealth at point A and
for companies with low returns (that is less than the cost of debt)

at point B ie. zero gearing.

Renwick’s argument suggests that risk as measured by the debt/equity
ratio cannot be interpreted without reference to overall
profitability. As this line of thought is believed a priori to be
the most likely model of investor preferences we propose that the

following hypothesis be tested:

HYPOTHESIS 3 - Financial risk, as measured by the debt/equity ratio,
does not adversely affect share values unless the risk of default is
high.
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A second type of financial risk which in theory is very relevant to
investors is the risk of bankruptcy. When bankruptcy does occur the
effect is for the investor to lose his total investment in that
particular stock. This type of risk is therefore probably as
important, if not more so, than the risk caused by operational
gearing discussed above. However, despite the serious effect
‘bankruptcy can have on portfolio performance, it has to date been
given only cursory attention in most finance texts which probably
stems from the difficulty in determining whether or not a company is
at risk of failure. Empirical work by Taffler(198la) and
Altman(1968) in the area of bankruptcy prediction has revealed that
it is possible by the use of statistical models to accurately

classify companies at risk of failure.

It would be argued by many analysts that they are able to predict
bankruptcy through traditional financial analysis and that such
models merely confirm their eipectations. In order to test the
ability of the market to determine bankruptcy several researchers
have investigated the association between corporate failure, share
price movements and market risk. In a recent study by Altman and
Brenner(1981) the market’s response to information about firms whose_
future is assessed to be extremely problematic by application of
Altman’s 1968 z-model, that is firms that possess similar financial
characteristics to those of previously failed companies, was
monitored. The hypothesis tested by Altman and Brenner was that
such information should not produce any abnormal returns because the
information obtained by the use of the model shoﬁld be digestéd
before or upon the publication of the annual report. In contrast to
this hypothesis it was found that deterioration in the firm’s share
price adjusted for market risk persists up to 12 months after the
date of publication of the accounts. Because these results were
considered "perplexing and contradictory to much evidence concerning
market efficiency'", Altman and Brenner subjected the data to more
tests which proved inconclusive. So, although there may be some
evidence to show that new information conveyed by Altman’s z-model
may not have been picked up immediately by investors further
investigation is required to confirm Altman’s and Brenner’s

preliminary results. One possible reason for these inconclusive
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results could be due to the problems associated with using ''failing

companies'" as opposed to actul bankruptcies.

Aharony, Jones and Swary(1980) used a different methodology to test
the impact of impending bankruptcy on share prices. In this study
the share price movements of 45 bankrupt and 65 continuing companies
were compared over a period of 390 weeks prior to failure. From a
cross-sectional analysis of the weekly returns it was found that,
although the systematic risk for each portfolio was not significantly
different, the variance of returns was significantly different. The
authors suggest that this implies that this difference is caused by
firm specific factors rather than market factors. The time series
analysis further revealed that there was a significant negative
cumulative return for the bankrupt portfolio which started
approximately four years prior to bankruptcy and which becomes

increasingly negative as bankruptcy approaches.

Aharony et al conclude that investors were adjusting continuously for
the declining solvency positions of these firms over about a four
year period, and that even near the point of bankruptcy ''the market
did not fully expect that these firms would soon file bankruptcy."
Finally, a study by Arbel, Kolodny and Lakonishok(1977) attémpted to
test the impact of default risk by monitoring the returns of
portfolios with different financial risk. They reported that in
general there were no abnormal returns generated by high risk
portfolios. However, their methodology can be severely criticised
for using bond ratings as a means of defining the degree of financial
risk as this implies that bond ratings are accurate predictors of the
risk of failure, which was not empirically demonstrated in the study

and therefore questionable.

Our overall conclusion from the empirical evidence is that whilst
investors have a fundamental interest in knowing the risk of
bankruptcy present in their portfolios, it appears that they may not
be able to recognise the signs with a sufficient degree of accuracy.
This conclusion is rather controversial for it implies inefficiency
within the market. As such we propose that the following hypothesis

expressed in conventional form is tested:
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6.2

HYPOTHESIS 4 - Financial risk, as defined by the risk of bankruptcy,

adversely affects share values when the risk of default is high.

Systematic Risk

The other risk measure which theoretically should be used in
investment appraisal is beta. Beta is a measure of systematic risk
which is that element of investment risk that cannot be reduced by
simple diversification, and represents the risk relative to the
market as a whole (Franks and Broyles, 1979). As some companies are
more susceptable to changes in the economy and therefore the market,
they will possess higher risk or betas. If we also assume that
investors are risk adverse and require an additional expected return
for incurring additional risk then this leads to the conclusion that
the greater the risk, the greater the expected return to compensate
for the risk. Thus, if all other things are equal, companies with
greater systematic risk should be valued less than companies with
less risk. This simple theory on systematic risk is well documented
in several text books (Lorie and Hamilton, 1973, Firth, 1975, Franks
and Broyles, 1979 for example) and therefore we do not examine the
theory in more detail. The empirical evidence to support the theory
is plentiful in the U.S.A.(see Foster, 1978 for a review). However
the same cannot be said for the U.K. where the empirical work has
been far less voluminous. One of the early studies is by Briscoe,
Samuels and Smyth(1969) who examined the risk-reﬁurn performance of
14 unit trusts from 1953 to 1963 with a view to substantiating the
applicability of the capital asset pricing model in the U.K. The
results revealed that '"the risk aversion hypothesis which holds for
United States mutual funds must be rejected for British unit trusts."
The authors add that "The British investor does not appear to

differentiate between unit trusts on the grounds of risk."

A later study by Moles and Taylor(1977) reported that unit trusts in
general gave a return of 1%.above a simple buy and hold policy. In
this study the returns of 86 unit trusts over the period 1966 to 1975

were examined. Moles and Taylor found that
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1) there was no relationship between "beta" and the risk class

attributed to each unit trust.

2) the beta for the period 1966 to 1970 was not a good guide for the
beta of the subsequent period.

3) beta gave a poor showing, appearing totally unstructured and
apparently completely random in its behaviour.
Besides stating that these results should be interpreted as meaning
that the CAPM is not applicable in the U.K. stock harket, Moles and
Taylor conclude that

"One must be wary of a blind application of modern investment

techniques without a proper analysis of their validity."

However, in a review paper on the U.K. stock market Henfrey, Albrecht
and Richards(1977) dispute this claim by Moles and Taylor and make
strong criticisms of their methodology. In summary, whilst we
recognise that there may be some empirical evidence inconsistent with
the view that systematic risk has utility in the U.K., we propose

the following hypnothsisg:

HYPOTHESIS 5 -'Systematic risk as measured by beta is inversely
related to share values, the higher the risk the lower the relative

share value.

The Focus of this Study

The above survey of the literature into the factors influencing share
values has revealed very mixed and sometimes conflicting results.

In the first place we saw that the empirical studies relating
accounting numbers to share price movements on a univariate basis
were only, at best, able to contribute broad generalisations about
how a limited set of factors influenced share prices. Furthermore,
all too often these generalisations merely confirmed relationships

which are all too obvious to those involved with share valuation.
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In order to investigate whether the limitations of the univariate
approach could be overcome we examined some of the multivariate time
series studies. Despite the potential benefits from this approach
it was found that the methodology was fraught with problems and the
resulting models provide little insight into how share prices react
to accounting information. These negative results were unexpected
in light of the strong theoretical grounds for relating accounting
information to share price changes and may well indicate that either
the analytical techniques or the methodology employed may not be

appropriate for uncovering the true relationships.

The second class of study examined concerned the development of share
valuation models. By using a cross-sectional approach several
researchers have attempted to explain share valuations using
financial characteristics. These studies were generally more
helpful in relating accounting information to relative share values
but unfortunately there was little consensus in the variables forming
the resultant models which could possibly be attributed to the
different methodologies employed. Several cross—sectional studies
that used forecast data to explain relative share values were also
discussed. Unfortunately for our purposes here the methodologies
employed imposéd valuation models on the data and consequently were
unhelpful in providing new insights into the factors at work within

the share price fixing mechanism.

The conclusion drawn from this review is that further research needs
to be conducted into understanding the relationship between
accounting information and share prices. We suggest on the evidence
presented above that the cross-sectional approach using share
valuation models based on historic accounting information is likely
to be more fruitful than the time series approach. We further
suggést that part of the reason of the inconclusive results has been
the restrictive methodology employed which has in general 1)
concentrated on analysing the price earnings ratio, 2) employed
linear additive techniques for analysing configural relationships,
and 3) diluted the resultant models by the use of normalised ratio
values. In this study we attempt to overcome these problems as

follows: in the first place we do not restrict ourselves to the
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price earnings ratio but also work with an alternative measure that
overcomes certain of the problems inherent in the use of price
earnings ratios and is arguably more theoretically defensibly, namely
the valuation ratio. Secondly, we overcome the problems of the
linear additive approach by adopting a new analytical technique
called Automatic Interaction Detector which has the ability to search
for and reveal any configural relationships present in the data (the
Importance of this was discussed in chapter 3). Lastly we avoid the
problems of normalised data by using data computed from the latest

available information.

In order to crystalise the relationships we may expect to find in our
share valuation models, we then examined both the theory and
empirical evidence on several finance issues. This led to the
formulation of five normative hypotheses on the roles of earnings,
dividends, financial risk, bankruptcy risk and systematic risk in the
share price fixing mechanism. It is unfortunate that these
hypotheses cannot be tested against more of the extant work, and this
only emphasizes the large gap between the theory and practice of
finance. We thus hope that this thesis will have potential valuc
from a methodological vantage point and also in so doing may provide
a contribution towards enhancing our understanding of certain

important issues in the thoery of finance.
\
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l.

CHAPTER V

THE DATA AND RELATED ISSUES

Introduction

This chapter presents the data that was used in the building of the

models which are presented in the following chapters. The data
consisted primarily of financial ratios which can be split into two
groups. The first contains the dependent variables based upon
market values and the second group contains the independent variables

computed from the annual accounts of the companies in the data base.

In this chapter we report on the following:

¢

1) the criteria upon which the companies were selected

2) an examination of the variables included in the analyses, both

independent and dependent

3) the definitions of the ratio elements and the adjustments made to

the accounting data

4) the tests performed on each ratio distribution in order to
ascertain the extent of non-normality and where necessary the
ad justments made to make the data more amenable to statistical

analysis

5) an examination of the dimensionality of the independent variables
by using the multivariate technique of factor analysis. The pupose

being to identify the different financial characteristics measured by

each ratio.

The Criteria for Selecting Companies

The accounting data used in these studies were extracted from the
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2.1

EXSTAT computer tape, which contains the balance sheet and profit and
loss account items for over 2,000 companies including approximately
1,200 U.K. quoted industrial companies, approximately the largest 70%
quoted on the London Stock Exchange. Consequently the first
criteria for inclusion in the data base was that the company had to

be on the tape. Although, this restricted the sample size, it was

felt that the results would not be adversely affected. The reason
for a subset of quoted companies only being availabe on the tape is
that the tape was compiled with similar coverage to that of the Extel
Analysts Card Service which only covers those companies that are
thought to be of interest to the financial community. The quoted
companies not on the tape are in general small and rarely traded.

It is resonable to assume that had these companies been included in
the analyses then the error term in the data might have been
potentially greater as their share prices are unlikely to have fully
reflected the market’s true perception of their value due to lack of

trading.

The Industries

The data included only manufacturing companies or companies that were
predominantly manufacturing. Specifically the following industries
were excluded from the data base:

1) retail and rental

2) distribution and transport, 'including warehousing and

stockholding
3) importers and exporters (traders)
4) service industries eg. launderies, financial services, etc.

5) hotels and leisure activiites

6) property developers
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7) financial trusts and investment companies

A full list of the industries included in the data base is given in
appendix D. (The industry definitions are those given Ey the
Institute of Actuaries.) Screening for manufacturing companies in
the leisure and miscellaneous industry classes was also undertaken
with the result that thirteen additional companies were found and
included in the data base. From the EXSTAT tape as at lst
September,1977 a sample of 689 companies was initially obtained.
This is slightly less than we expected but, unfortunately, companies
with financial year ends in May, June and July had not yet reported
their latest accounts and therefore did not meet our time period
constraint. A further detailed check was then made using the Extel

Card Service to ensure that every company in the sample was;

i) predominantly manufacturing, that is more than 50% of its

turnover was from this activity.
i1)  not a subsidiary.
iii) not in liquidation.

iv)  quoted on the U.K. Stock Market with a share price readily

available.

After vetting and checking that the data on the EXSTAT tape was free
from errors the final sample consisted of 547 companies. Of the 142
companies excluded 19 were found to be eithev in liquidation or had
their listing suspended, seven had errors in their data and 3 were
subsidiaries. The remaining 113 companie: were found not to be
predominantly manufacturing. It was thought that this final sample
was a homogeneous group of manufacturing companies and large enough
to enable thorough analyses to be undertaken. A full list of

companies is presented in appendix K.
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2.2 Time Period

4,

The time period covered by the analyses is from lst August, 1976 to
3lst July, 1977. Companies reporting their annual accounts during
this period were included in the data base. Figures 5.1 and 5.2
show the histogram of the financial year ends and the date the
accounts were published. It can be seen that the vast majority of '

companies published their annual accounts in the period April to July
1977.

The Selection of Variables

The variables employed in this study can broadly be described as
"financial ratios", and for convenience we shall split them into two
groups, namely the dependent and the independent variables. The
dependent variable group contained only two ratios, both of which
were computed using share prices and for the purpose of this study
represent two measures of relative stock market valuation. The
second group, which contained the independent or explanatory
variables, was used to explain the variance of the dependent
variables. This second group differed from the first in that all
the variables were derived from data extracted from published
accounts and thus can be described as "externally stable variables"
as opposed to the "market based valuations" of the first group. In
essence the difference between the two groups was that the dependent
variables were based upon values determined by investor preferences

whilst the explanatory variables were based upon "objective" historic
data.

The Dependent Variables

One of the initial problems in this study was to decide upon a method
for measuring relative share values. In the previous chapter it was
pointed out that Meader(1935) conducted a 'study using '"share prices
as the dependent variables" but because of the influence of company
size the results were considered invalid. To overcome this problem,
most subsequent studies have used a measure of relative share

valuation usually the price earnings ratio. In this thesis we
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4.1

comply with this traditional approach by adopting the earnings yield
(the reciprocal of the price earnings ratio) as a dependent variable.
However, this variable has been criticized by many, as we shall see,
and therefore it was considered appropriate to adopt another measure
of relative share valuation, the valuation ratio. By analysing

these variables in parallel and comparing the results it was thought
that a more complete picture of the rationale behind the share price

fixing mechanism might be found.

The Earnings Yield

The earnings yield or its reciprocal the price earnings ratio has
been used extensively in the empirical studies into share valuation.
In the previous chapter studies by Walter(1959), Gordon(1959),
Benishay(1961), Martin(1971) and Shick and Verbrugge(1975) were
discussed at length and, although the results in general were poor,
the authors were consistent in their use of this relative share price
measure as the dependent variable. Other major studies that have
concentrated on the characteristics of this ratio over time are
Beaver and Morse(1978), Basu(1978) and Basu¢l1977). However, as all
of these studies focus upon the Capital Asset Pricing Model, it is
not considered appropriate to discuss them at length, especially in a
thesis which does not have a special emphasis towards testing the
C.A.P.M. For our purposes it is sufficient to demonstrate the

academic interest in this measure of share valuation.

Most financial analysts would appear to use the earnings yield, or
its reciprocal the price earnings ratio, to relate forecasted
earnings to share prices and to help decide a share is over- or
under-valued(see Firth, 1977a for a detailed discussion). Quite
simply the earnings yield is the earnings per share expressed as a
percentage of the share price and is analagous to return on capital.
Larcier(1977) suggests that the concept of the price earnings ratio
is similar to that of the 'payback" method used by industrial finance

managers. The definition of earnings often varies from analyst to

analyst but in this study we have used the '"Net (Actual) Earnings"
definition which has been recommended by the Institute of Chartered
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Accountants. This definition of earnings only takes into account

the ACT (recoverable and non-recoverable) on dividends actually paid

by the company. The ratio is calculated:

Earnings Per Share

Earnings Yield =

Price Per Share

This ratio can be best interpretated if Table 5.1 is considered.

TABLE 5.1
A Comparison of two Earnings Yield Ratios

Company EPS Share Price Earnings Yield

21p 200p 10.5%
B 21p 100p 21.0%

From this table we can see that although company A has the same

earnings per share as company B, company A has a higher price and
therefore a lower yield. This can be interpreted as meaning that
investors value the earnings of A more than they do B. There are

several possible reasons for this. It could be that A:

1) has greater growth potential than B, and the market is therefore

expecting a higher return in the future.

2) has temporary depressed earnings and the market expects a return

to a higher more normal yield in the current year.

3) has a less volatile earnings record than B and is therefore
thought to be less risky than B.

4) has a greater net asset per share than B and therefore offers
more asset cover to the investor.

5) has a more marketable stock than B.
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6) has a lower debt/equity ratio or is less likely to fail than B

and therefore can be described as possessing less fundamental risk

The major problem when using this ratio is that its interpretation is
extremely difficult especially at the lower end of the distribution.
A company with normal profits, but considered to have high upside
potential, will have a low yield caused by a high share price.
However, a company with little or no profits will also have a low
yield as there is a limit as to how far the market is willing to let
the share price fall. Obviously the value of the underlying assets
will prohibit share prices falling to zero.

In order to avoid the problems with companies generating low returns
and therefore not possessing meaningful earnings yields, it was
decided to exclude these companies from the earnings yield analyses.
The rule of thumb adopted for this purpose was that if a company was
generating a return on capital of less than 5% and had an earnings
yield value of less than 7%, then it was excluded from the database.
It should be noted that of all the 43 companies with yields less than
7%, only 2 were not associated with a very low return on capital.

The end result was a reduced sample of 506 companies.

It has been suggested by Whitbeck and Kisor(1963), that in order to
aid interpretation of the ratio, earnings should be normalised.
This, it is argued would overcome the problem of temporary high or
low earnings in the current year. Normalising would take the form
of averaging several years earnings figures in order to produce a
normal earnings figure. Although there is substantial agreement
that this type of adjustment is necessary, there is little agreement
on the best way to do it(Lorie and Hamilton 1975:133). The
implication of this type of adjustment is that earnings have a
cyclical nature. However this is not supported by the findings of
Little and Rayner (1966) who tested earnings growth for secular
trends, cyclical changes and seasonal variations only to find no

significant relationship between succesive earnings figures.

In this study we make no attempt to normalise earnings for several

reasons. The first and the most important is that the use of
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normalised or averaged variables has the effect of diluting any cause
and effect relationships that may be present between the dependent
and independent variables. For example, it is conceivable and in
fact probable that temporary changes in a company’s financial
characteristics might cause a temporary change in its share price.
However, by using normalised or averaged variables it is plausible
that this cause and effect relationship may easily be lost in the
resultant model’s error term. The second reason is that during the
two year period prior to 1976 the U.K. economy was in a recession and
suffering from high inflation. As a result company profits were
substantially_reduced and therefore any attempt to normalise might
introduce a general downward bias. Finally, we would argue that one
of the strengths of this thesis lies in relating the latest historic
accounting data to share prices on the day after the day that the
accounting data was released to the public. If one accepts the
premise that share prices reflect future expectations then at this
one point in time the historic earnings yield is likely to be the
closest to the expected yield. Obviously as time progresses from
this date revised earnings forecasts will be calculated but these
will probably take time to be fully reflected in the share price(for
evidence to support this argument see Brown, 1978 and Latane and
Jones, 1977). Our conclusion is that any attempt to normalise
earnings is likely to weaken rather than strengthen the relationship

between relative share values and historic accounting data.

A further area of controversy surrounding the use of the earnings
yield as a yard;tick for share valuation lies in the definition of
"earnings". Several critics (eg. Sibley, 1979 and Larcier, 1977)
have used the basic reasoning contained in SSAP 16 on inflation
accounting to argue that the 'earnings" number is not a '"true
measure" of a company’s income and therefore any ratio that uses this
misleading figure is invalid. Furthermore, other critics such as
Brealey(1976) and Lawson(1980) argue that cash flows are all that
matter and therefore earnings are not an appropriate number for share
valuation. However evidence from a study by Govindara jan(1980)

reveals that investment analysts view earnings information to be more
useful than cash flow information. Consequently, whilst it would be
true to say that these criticisms have a growing body of support at

107



4.2

the present time, as yet no replacement scheme has been introduced
and accepted by the market as an acceptable substitute for the
traditional method of calculation. Thus, although we recognise that
the earnings yield is not a perfect measure for share valuation,
there is no generally acceptable substitute, and therefore because it
is so widely used in its current form it is considered to be a .
relevant measure for use as a dependent variable. (It is interesting
to note that a study by Moore, 1980 revealed that from a
macro-economic point of view there was little difference between

inflation adjusted and unadjusted earnings figures.)

The Valuation Ratio

The valuation ratio measures the relationship between the stock
market’s valuation of a company’s ordinary share capital and the book
value of its underlying equity assets. The ratio has been used in
several empirical studies eg. Singh and Whittington(1968),
Ryan(1974), Kamath(1980) and Moore(1980) and is often referred to in
the more academic finance literature (eg. Marris, 1967). In
practice the ratio is usually only referred to in take-over or

liquidation situations. It is calculated as follows:

Book Value of Equity
Valuation Ratio =

Market Value of Equity

In pure economic theory terms if the book value of equity were the
same as the economic value of the assets, énd given certain
theoretical assumptions, then it is postulated that this ratio would
always be equal to one. Nevertheless, theory does not hold in
practice and rarely will the ratio equal one. The higher the ratio,
the less the market values the earning power/risk profile of the
assets., The lower the ratio the more the investor is willing to pay
for the assets, which should mean a higher risk adjusted earnings
potential. Table 5.2 shows the calculation of this ratio for two
companies with the same Net Assets per share. It can be seen that
the market has a higher regard for the assets of A than it does for B.
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Table 5.2

A Comparison of Two Valuation Ratios

Company Net Assets Share Valuation

Per Share Price Ratio
A 4 50p 100p .5
50p 50p 1.00

The ratio is far easier to interpret than the earnings yield as it
does not suffer from temporary variations in the numerator. The
numerator of the valuation ratio, the book value of equity, is
relatively stable although it can be criticised for problems
associated with asset valuation. However, the current trend is for
companies to regularly revalue their assets and therefore this
problem may be possibly more apparent than real. In any case, faute
de mieux, in the absense of any more accurate valuation information
we are forced to use the published book value figures. Also our
prime interest was in the relationship between published accounting

information and relative share valuations.

A further point of interest is that this ratio is free from the
criticisms voiced about the definition of the earnings figure used in
the calculation of the earnings yield. Thus a further attribute of
the valuation ratio is that it measures the economic value of the
assets as perceived by investors and therefore does not implicitly
assume traditional accounting profit measures to be correct for

measuring economic income.

The valuation ratio is not used regulary by analysts or referred to
by the press except in takeover situations but as we have seen in the
previous chapter it has been used quite effectively by Ryan(1974) for
share valuation. In conclusion, despite its problems, we believe
that this ratio provides a valid alternative measure of share

valuation.
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A final point worth clarifying is that the share prices collected for
the calculation of the two dependent variables were the middle prices
taken from the Stock Exchange Daily Official List on the day after
publication of the accounts. It is interesting to note that only a
few companies had no deals marked on this day which suggests that
their share prices were likely to be reflecting the market feeling on
the basis of lafest accounting information available. Any prices
found to be "ex div" on this day were adjusted by adding to the price
the net value of the dividend to be paid. This was considered
important due to the possible impact of the dividend restraint
policies in fqrce at this time. The F.T. 500 All Share index was
also collected for the same dates and subsequently all the share
prices were adjusted for any movements in the index. This was
undertaken as it was believed that when using a six month time
period, prices could be influenced by various market fluctuations.

The gdjustment made was as follows:

Share Price X Average Index

Revised Price =

Index at Date of Publication

During the period examined the movement of the market ranged from
139.4 to 223.0, the average was 197.8. No attempt was made to
adjust the prices for any industry specific movements as the majority
of the share prices collected related to a short time period (3-4
months), and because of the difficulties of classifying companies

into a relevant index.

The Independent Variables

The independent (explanatory) variables used in this study are mainly
financial ratios that can be computed using the "EXSTAT" database.
One problem faced in this study was that of selecting the accounting
ratios. The objective adopted was to obtain a set of ratios that
had the greatest likelihood of including most of the measures that

might be expected to be useful to investors and investment analysts.

In general terms the selection criteria were:
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1) the popularity of the ratios as cited in the financial statement

analysis literature
2) the previous success of the ratios in earlier studies

3) the occurrence of the ratios in the information services supplied

to the investment community

The initial source of ratios was from Taffler’s(1976) thesis which
contains a thorough review of the literature in this area. In
addition to producing a list of 80 conventional financial ratios,
Taffler also evaluated the use of 71 four year trend measures and
found that they had '"no coherent form ... with large numbers of
outliers, however the ratios were transformed, and thus they were
dropped from the analysis'(plé45). It was therefore decided to
exclude similar trend measures except for two. These were growth in
"Net Capital Employed" and the change in "Profit before Interest and
Tax" over the latest year. The author is of the opinion that more
complicated trend measures are not frequently used in practice and
would therefore not have much, if any, influence on share prices.
The Benston (1967) study which was digcussed at lenght in ;hapter 4

provides some. empirical evidence to support this line of thought.

Taffler’s list of 80 ratios was thoroughly reviewed with the result
that 29 ratios were considered to be redundant. Other ratios which
were considered to be of potential utility were found in Weaver and
Hall(1967), Firth(1977a), Van Horne(1977), the Extel Analysts’
Service and in the many articles reviewed in the previous chapter.
These new ratios were added to the set to give a total of 85
financial ratios which included the two trend measures referred to

above.,-

In addition to the above set of ratios five other variables were
included, namely z-score, beta, a measure of the market liquidity and
two size measures. The z-score is the result obtained when
Taffler’s(1977) discriminant function is applied to four ratios.
Essentially it is a measure of solvency, with the lower the z-score

the less the solvency. However, recent empirical research (Taffler,
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1981a) has found that not only does the model provide a means to
distinguish between bankrupt and non-bankrupt companies, it also

provides a measure of overall economic performance and because of

this it was thought that it might be useful.

The beta and the market liquidity measures were kindly provided to
the author by the London Business School. The betas were calculated
over the three year period from January 1975 to December 1977 using

monthly observations. The market liquidity factor was based on the
number of deals marked during this three year period. A five point
scale was used, one indicating the most liquid, increasing to five
where trading was infrequent. Whilst it is recognised that the

period over which these two measures weére calculated overlap the

period of this study it isnot considered important for two reasons.

Firstly, it can be seen from figure 5.2 that the overlap is only one
month, ie. December 1976 and only affects a few companies.

Secondly, even if the overlap problem was more accute evidence from
Marsh and Dimson(1980) suggests.that betas are relatively stable over
time and therefore it is unlikely any significant bias is present.

A full list of the independent and dependent variables is given in
appendix A, with an index to the abbreviations used in appendix B.
It }s not the author’s intention to review these ratios individually
at this point in this thesis as many will be seen to be redundant.
Nevertheless, the ratios that are found to possess significant

explanatory powers will be discussed in later chapters.

The Ratio Definitions and Accounting Data Adjustments

In the previous section the ratios utilised in the analyses were
discussed and reference was made to appendices A and B where a full
list of the ratios and their definitions can be found. Whilst
deciding on the ratios it was also necessary to standardize the
definitions of the elements that constitute the ratios. We shall in

this section briefly discuss the necessary adjustments made to the
accounting data on the EXSTAT tape. Based on the authors past

experience in analysing sets of accounts, it was decided that these
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ad justments were necessary in order to avoid "window dressing" and
certain other accounting misrepresentatibns. Possibly in certain
cases the adjustments made may have been overcautious, but it was
felt that when analysing a data base of 547 companies it was far

better to be conservative. Briefly the adjustments were as follows:

(1) the bank overdraft and cash figures were offset against each
other.
(ii) quoted investments were included at their market value at the

balance sheet date instead of book value. The excess (or short
fall) over book value was added to (or subtracted from) the

shareholders’ equity.

(1ii) intangible assets were excluded from the balance sheet, the

value being deducted from the shareholders’ equity.

(iv) the deferred tax account was included as part of the

shareholders’ equity.

(v) corporation tax payable was classified as a current
liability.
(vi) a quarter of the long term bank loans and H.P. loans

outstanding were included in the current liabilities and called
medium term finance. The reason for this unusual adjustment is that
most bank loans and all H.P. loans are repayable by instalment and it
was felt that the amounts repaid during the eighteen months after the
balance sheet date were not long term loans but medium term and

therefore should be treated as a current liability.

(vii) Government grants received were classified as long term debt
rather than shareholders’ equity. It is believed that this is a
more valid treatment as the grant is not classed as equity until it

has flowed through the profit and loss account.

(viii) Value Added was calculated by adding together employees’

wages, earnings before interest and tax, and depreciation, less any
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other income. This definition does not exactly reconcile with the
normal textbook definition but it is the best that could be obtained
from the limited information on the EXSTAT tape. One further
problem with this measure is that many companies do not report their
overseas employees’ remuneration. It is believed, however, that the
effect of this omission on the calculated measure may not be too

great as most of the companies analysed were predominantly U.K.

manufacturing.

The above adjustments constitute the major changes made to the EXSTAT
accounting data. In addition ‘the ratios were constructed in such a
way that like was always compared with like, this prevents the use of
some meaningless return on capital ratios often seen in the
literature eg. net income to total assets. Only one ratio of this
nature was included, that being profit before tax to net capital
employed, and the reason for this is that many investment analysts
quote this measure as a good indicator of return on capital. Some
of the obvious pitfalls inherent in published accounts such as off
balance sheet financing and under valuation of the fixed assets of
course will have remained after the above adjustments but as no
figures are available on these factors, no adjustmént could be made
to accommodate them. A full explanation of the ratio elements is
contained in appendix B and a set of the standardised accounts are

presented in appendix C.

The Ratio Distributions and Transformations

It is necessary when using the multivariate statistical techniques
employed in this thesis to have a knowledge of the distributions of

each of the indpendent and dependent variables. In the past there

has been a tendency in this area of research to avoid this particular
issue and all too often it has been assumed that the data f{s
approximately normally distributed. The reason for this common
assumption is that the alternative would be to employ nonparametric
statistics which, although in theory are statistically more valid, do not
provide the same degree of predictive accuracy (see Chen & Shimerda,

1979 and Lev & Sunder, 1977). In this study all of the financial
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ratio distributions have been examined for normality, skew and

relative flatness, and where necessary transformations have been made

to improve the shape of the ratio distributions.

A similar exercise was performed by Deakin(1976) who examined the
distributions of 11 ratios for 19 years using a population of 1,114
companies. From this data base, Deakin found that only one of the
eleven ratios examined appeared to bc.normally distributed, although
he found that transforming the data improved normality. These
results do not, however, prohibit the use of ratios in this area of
research, a point which Deakin refers to in the conclusion of his

article:

"Finally, one can conclude that while probability statements
from models based on financial accounting ratios may be subject
to question because of the distributions of the data themselves,
a user could be better off with a ball park estimate than no
estimate at all. Thus the ultimate test of the value of such a
model lies not in its adherence to certain data assumptions, but

rather in its adherence to its usefulness in decision making."

In the U.K., a study by Bougen and Drury(1980) examined the
statistical properties of the seven ratio distributions computed from
700 companies. By using the chi-square test they found that the
distributions were non-normal and that this characteristic persisted
in an analysis of industries containing thirty or more companies.

They conclude their study as follows:

"The overall impression therefore, is that the U.K. empirical
evidence for the distribution of financial ratios seems to
indicate non-normality caused by varying degrees of skewness and
the existence of extreme outliers. The results adhere to most
overseas findings ané provide an empirical framework for further

U.K. research."

The importance of the above results to this study is that they

emphasize the need to understand the underlying characteristics of
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the ratio distributions. This understanding was obtained by
calculating the following statistics for each of the 91 continuous

variables in our data base:-
(i) Chi-Square Test for departure from normality.

(ii) Skewness. This statistic takes a value of zero when the
distribution is symmetrical, a positive value indicates that cases
cluster more to the left of the mean with the extreme values to the
right and vice versa for a negative value indicates clustering to the

right.

(iii) Kurtosis. This is a measure of the relative peakedness of a
distribution. The greater the value above zero the more peaked, the

lower the value below zero the flatter the distribution.

(For an expanded explanation of each of the above tests see Clarke

and Schkade, 1974).

In addition to the above tests observations outside 3.1 standard
deviations from the mean were brought into 3.0 standard deviations.
This principle was employed to reduce the extreme values in the data,
which were usually caused by some anomaly in the raw data and have a
disproportionate effect on the distribution of a variable. This
type of adjustment is discussed at length by Lev and Sunder(1977) who
refer to it as 'Winsorization'", named after Charles P. Winsor. They
argue that winsorization makes the data more amehable to statistical
analysis than the more usual method of trimming the outliers. It
was found that in general the number of outliers on this basis was

low, usually less than 17 per ratio.

The above statistics were calculated for each ratio using both the

raw ratio and each of the following transformations:

(i) The Reciprocal

(ii) The Natural Log

(iii) The Square Root

(iv) The Square Root of the Reciprocal
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Winsorisation took place after each transformation but prior to the

calculation of the statistics.

The results of the computer program used to compute the
transformations and tests are shown in appendix E. These results
were used to select the best transformation for each ratio based on

the following rules of thumb:
(1) the lowest chi-square value, or
(i) if chi-square values similar, the least skewed, or

(iii) if chi-square values and skew values similar, the least number

of outliers (column A on appendix E), or,

(iv) if all the above measures produce similar results, the lowest

kurtosis value.

The final transformations used are presented in appendix A together
with the mean, standard deviation and number of outliers for each
ratio. The log transforﬁation was used on 42 of the ratios with the
reciprocal, square root and square'robt of the reciprocal
transformations being used on 3, 20 and 6 ratios respectively. The
remaining 20 ratios were found to give the best distributions when
left untransformed. The high proportion of ratios using the log
transformation indicates a skewness in the distributions which is to
be expected from this type of data. A summary of the results
obtained from the use of the three tests is shown in table 5.3. The
chi-square results tended to agree with Deakin’s, in that a majority
of the ratios had distributions significantly different from the
theoretical normal distribution. (In fact only 327% of the ratios
had normal distributions at the 5% level of significance.) However,
these results are vastly better than those of Deakin(1976) although
the bringing in of the outliers could account for this improvement.
From the chi-square tests it is also possible to detect those ratios
that have unusual distributions. A list of these ratios is given in
table 5.4 and will be discussed below.
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SUMMARY OF THE DISTRIBUTION TEST RESULTS AFTER TRANSFORMATION AND WINSORTIZATION

level of
Significance

>5%
<5% > 1%

<1%

CHI-SQUARE

No. of 2 of

Ratios Total
28 31.8
13 14.3
50 54.9
91 100.0

TEST

SKEWNESS

DPositive Negative

No. % No. %
27 29.7 26 28.5
9 9.9 4 4.4
16 17.6 9 9.9

52525771 30 219

Total

Table 5.3

KURTOSIS

Positive Negative Total

No. & No. & -~No. %

16 17.8 - - 16 17.8
26 28.9 1 1.0 27 29.9
38 42.2 10-% 11,15 48 "53.3
80 8.9 I1I 1I2.I 9L 100.0




The results of the other two distribution tests were far more
positive. The skewness results indicated that 737 cf the ratios
were not significantly skewed at the 17 level and what skew ther~ was
tended to be positive (to the right). These results provided
evidence that, although the data may not be normally distributed, it
was after transformation in general symmetric. The kurtosis test
revealed that at the 1% level of significance 53.3% of the ratios had
distributions that were either exceptionally peaked or flat. In
general the distributions were peaked (89%) or "leptokurtic" rather

than flat or "platykurtic", indicating a high concentration of values

around the mean.

TABLE 5.4

The Ratio Dist.ibutions with Chi-Square values > 100

No Ratio Chi- Skew- Kurtosis Transfonration
Square ness

28 CF/A¥A 459.20 1.05 4.44 NONE

46 DEBT/QA 152.77 9.8 -g.21 SQARE ROOT
53 DEBT/DW 133.18 0.34 g.25  SQUARE ROCT
54 DEBT/ICE 169.295.0, 54 —2.05  NONE

57 CGB/INV 221.41 1.75 1.28  NONE

73  EDIV/OSNI 112.46 0.46  0.75 NG

77 DEBT/TA 149,95 0.8  -p.02 NONE

78 DEBT/CA 120.34 0.83 0.48  NONE

85 PROFIT GRGWIH 126,75 0.19 2./ LOG

Table 5.4 lists the ratios that had chi-square values greater than
100, a limit thought to be large enough to indicate an unusual
distribution. The histograms of these nine ratios were visually
examined in order to determine the reason for their high chi-square
values. Five of the ratios were measuring the level of debt and the

histograms revealed that the distributions were heavily skewed due to

debt, with a taperiag off as tiie
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gearing increased. Fach of the four remaining ratios was ftound to

have exceptionally high peaks indicating a narrow distribution with a
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high concentration of obsevvations around the mean. These ratios
would be gquestioned if they were to eunter any of the wodels, however,
if they proved to be significant with no close substitute then they

would have to be accepted as important explanatory factors.

The Dimensionality of the Independent Variables

It will be noted from our discussion above that our independent
variable set is quite large consisting of 90 different measures.

The reason for this large number is that many previous researchers
and financial analysts have tended to derive their own measures for
analysis often claiwing their particular definitiou to be more valid
than other similar measures. Obviously one of the major drawbacks
when analysing a lairge database of this nature is that mapy ratios
will be measuring the same underlying financial characteristic,
albeit in slightly different ways. The high <orrelation between
variables infers that th2re is a considerable amount of redundancy in
the ratio set choscr. Yorrigan(1965) refers to this problem as

follows:

"The presence of collinearity is both a blessing and a curse for
financial ratio analysis. It means that only a small number of
financial ratios are needed to capture most of the information
ratios can provide, but il means that this small number must be

selected very cavefully."

The possible impact of collinearity on the models developed in this
thesis is two fold. Firstly, both in the application of regression
analysis and automatic interaction detection high correlation between
variables can have serious implications cn the stability and
statistical significance of the resultant models(see Koutsoyianis,
1977 and Songuist and Morgan, 1963). Secondly there is the problem
of interpretation of the results which is made difficult if there are
a number of highly correlated variables present in a model. For our
purposes of clarifying the relationships at work within the share
price fizing mechanicsm, case of interpretation is considered to be an

impertant and necessary characteristic of any derived model.
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In order to overcome the problewms caused by collinear variables s
principal component analysis (PCA) was ewmployed to aid in the
identification. of the basic dimcusiens of the data based on their
interccorrelations. The benefit from using this approach to explore
the data is that we are able to uncover the main dimensions of
information being measured by the ratios in the data base. Chen and

Shimerda(1981) discuss this as follows:

"One of the functions performed by PCA is to group variables
into a few factors that vetain a maximum information centained
in the original variable sct. This tool is a useful step for
subsequent analysis. The use of PCA, along with other
statistical methods, produc2s a more powerful and basic

analysis."

The procedure adopted by this study was to firstly establish a sel of
orthogonal factors from the data using PCA. (See Harman, 1976,
Child, 19%€9 or Rumm~l, 1970 for further details of PCA.) The
technique works by =xawiuaiu? the data for uncorrelated groups of
variables which posser~s high internal homogeneity and high external
heterogeneity. The results of this varimax-related orthogonal PCA
are shown in appendix G.! where it can be observed that eleven
factors were found to be [resent. These factors can broadly be
reified as measuring profitability, financial gearing, working
capital structure, short-term liquidity, asset turnover, debt
position, value adde?, size, debtors position, dividend payout and
overdraft dependence. However, if these factors are carefully
examined some of the ratio groupings are not intuitively appealing.
For Instance the separation of the debt-based ratios from the other
gearing ratios does not seem to be justified on a priori grounds.
Furthermore, several ratios appear to be leaded quite highly on two
or more factors, eg. AQA/PDOE, S/TCE, leaving us in a slight dilemma
as to what they are measuring. Nevertheless this type of result is
to be expected as it is unreasonable to assume orthogonal
relationships in natural data (Cattell,1978,p224). At this first
stage of the analysis a model had simply becen imposed on the data

rather than the natural dimensions being established empirically.
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Table 5.5

4 5 6

? Working Capital Structure

UBLIQUE ROTATED PRINCIPAL COMPONENTS LOADINGS MATRIX
Ratio Principal Campcnent No.
1 2 3
~
FF/AVTA .81
FF/AVICE .82
EBIT/AVTA .82
EBIT/AVICE .83
PET/AVTA .76
PBT/AVINW .88
PBT/AVICE .79
PBT/AVNCE .84
TNI/S .74
TNI/AVTA e ? Profitability
NI/AVNW <99
TNI/AVICE .90
TNI/AVNCE .94
CF/AVICE .82
CF/AVNCE .84
OSCF/AVOSE .86
EDIV/OSFI .76
TNI /AVINW .99
d
CL/CR £ 8'4 Overdraft dependence
FA/TA = 78\
WC/TNW <91
WC/NCE .90
CA/TA .84
INV/CL . 74./
Variance Explained 25 « B 2al S .11

Ratio

Ca/s
S/AVTA

QA/CL
WC/INV
INV/CA

OA~CL,/PDOE

OA/TA

Princinal Camonent No.

4
.75
-.83
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Asset Turnover

2,
.84

.72
-.81
.84

. 73)

&Short-Term Liquidity Sufficiency



Ratio Princiopa 1 Commonent

Table 5.5 continued

No.

4 5 6

.77‘T

.94
.84
.84
.76
.99

VA/S
VA/AVIA
VA/AVICE
VA/AVNCE
VA/ER
TA/ER

Debt/QA
Debt,/TNW
Debt/TCE
Debt/TA
Debt/CA
TL/TNW
TA/TNW
Iog TA
Log NCE
Mkt Lig
Beta

EDIV/OSEI
EDIV/OSNI

DR/CA
Daysdrs

CL/TA

CL/TNW
Variance

Explained
NOTES:

6.9

a
.

Only the highest loadings are shown.

Delta = 0.

>

i 10 11

& Value Added

.83
.96
.97
1.00
.91
.61
-.61

Gearing (Long Term)

.86
.88
.74
-.60

—.75|Dividend
-, gg[ Pavout

-32 Debtors
. 74| Dependence

Gearing

.49 (Short—term)

For an expansion of the ratio descriptions see appendix B



The second stage of the analysis involves removing the rigidity
imposed by the orthogonality condition with a view to possibly
identifying the underlying natural clusters more clearly. This type
of analysis is called an oblique rotation. The best fesults from

this rotation were found when delta = 0, and the factor pattern and

structure matrices are shown in appendices G.2 and G.3. Table 5.5
gives a summary of the ratios with the highest pattern loading on
each factor. We can observe that, although the number of factors is
the same as in the orthogonal analysis and the broad description of
each is generally unchanged, thé factors appéar to be easier to
interpret and consequently more acceptable. For Instance we can see
that the debt position and gearing factors have been altered to form
two new factors namely long-term gearing and short-term gearing. A
further interesting observation is the constituents of the size
factor namely two size measures, market liquidity and beta. It
would appear that companies that are large have a high amount of
trading and a higher level of systematic risk. However, at this
stage it would be wrong to try and draw any inferences from these
loadings. From a statistical point of view these eleven factors
were able to explain 90.8% of the varliation in our data base. The
amount explained by each factor is shown in table 5.5 and ranges from

29.6 for the profitability factor to 1.2 for the overdraft dependence

factor. s

In table 5.6 a comparison of these results is made with the results
of four other recent studies that have employed factor analytic
techniques, namely Sudarsanam(198la), Taffler(1977), Pinches et
al(1975) and Johnson(1979). At first sight, examination of these
results appears to suggest that the results are as diverse as the
ratios themselves. Different factors can be found in different
studies. However, a more detailed review reveals that these factors

vary in name only. Chen and Shimerda(1981) comment:

"To a great extent, the diversity of factors reported in the

literature can be attributed to the difference in variables
included in the P.C.A."
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671

A COMPARISON OF RECENT FACTOR ANALYTIC STUDIES USING FINANCIAL RATIOS

10.

142

This Stugz
Profitability
Overdraft

Dependence

Working Capital
Structure

Asset Turnover

Short-term
Liquidity
Sufficiency

Value Added

Long-term Gearing

Size

Dividend Payout

Debtor Dependence

Short-term Gearing

Sudarsanam Pinches et al
(1981a) (1975)
Profitability Return on
Investnent
B Cash Position

Short-term Assets B
Intensity

Asset Turnover Capital Turnover

Inventorv

Turnover
Structural Short—term
Liquidity Liquidity

Labour Intensity A

Long—-term . Financial Leverage
Solvency

Size A

Dividend Payout A

B Receivables Turnover

Short-term Solvencv Short-term Liquidity

Table 5.6
Taffler Johnson
(1977) (1979)
Profitability Return on Investment.
Creditors Cash Position
Position

Working Capital
Position

Activity

Current Asset
Breakdown
Value Added

Financial
ILeverage

A
A
B

Financial
Leverage

Inventory Intensiveness

Capital Intensiveness

Receivables Intensiveness

A

Financial Leverage

A
A
Receivables Intensiveness

B

....... /Continued



9

This Stud__z

No. cf Factors 11
No. of Ratios 89
No. of Companies 547

2 of Variance

Explained 20.8%
Country U.X.
NOTES:

A = Ratios on this dimension not included in the study

Sudarsenam Dinches et al
(1981a) ° (1975)
11 74
87 43
570 221
878 - 925
U.X. U.S.A.

- Taffler

{1977)

80

B = Dimension not identified by studv although ratios reosresenting
it were included. ‘



We would further add that this diversity might also be partly
attributable to different sample sizes, different methodology and
differences in the economic and financial enviroments, for example,
between the U.K. and U.S.A. studies. Despite these differences,
however, it can be seen that our financial dimensions display the
same underlying characteristics as both of the U.S.A. studies
(Pinches et al, 1975; Johnson, 1979) although in both cases we have
more factors. As we might expect the closest agreement is observed
between our study and the two U.K. studies (Sudarsanam, 198la;
Taffler, 1977). Although there are some inconsistences in the
table, we would conclude that the underlying financial
characteristics in this type of data base are fairly stable and that

our results may not be sample sensitive.

The implications of this analysis for this study are firstly that the
PCA results have clearly demonstrated the considerable redundancy in
the use of ratios in traditional financial analysis. It would seem
that our 89 measures could be reduced to a set of 11 carefully
selected variables without the loss of a significant amount of
information. Secondly, we can use these results as an objective
means of combining several ratios in an analytical model. The
principle employed in subsequent chapters will be to allow only those
ratios loaded on separate factors to enter any of the ‘models derived.
In this way not only do we minimise the possible problems of
multicollinearity, although careful monitoring of intercorrelation is
still necessary, but also it should make interpretation of the models
easier for we can now relate each variable to a distinct financial

characteristic and understand better what it is measuring.

Summary and Conclusions

This chapter has described the data employed in the model building
processes presented in the following chapters. In broad terms this
data consists of accounting ratios and measures of relative share
valuation for 547 manufacturing companies computed as at the date of
publication of the annual report during the period lst August,1976 to
3lst July, 1977.
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Two measures of relative stock valuation were employed, namely the
earnings yield and the valuation ratio. It was pointed out that the
earnings yield is a common yardstick for share valuation and has been
used in several previous empirical studies. However, it is by no
means perfect as there are problems of interpretation of very low
yields and there is mounting criticism of its dependence upon
accounting based earnings as opposed to 'true earnings'. In view of
this it was considered appropriate to use a second measure of
relative share value, namely the valuation ratio, which although
rarely employed in the market has been employed in one or two
empirical studies to date. This second ratio quite simply measures
the extent to which the market values company assets. In other
words it is perceived as a measure of the earning power of the
underlying assets and therefore should reflect the inherent quality

of the company’s management.

The independent or explanatory variables were decided upon after a
detailed review of the standard text books on investment analysis,
the extant literature and the information services used by investment
analysts. The final set of variables consisted of 83 financial
ratios computed from the annual accounts, a measure of market
liquidity, beta, z-score, two growth variables and two size measures.
In the author’s opinion this list is likely to include most of the.
relevant financial measures that could be conceived to be useful to

the investor in his decision making processes.

Before the empirical analyses could begin it was necessary to gain an
insight into the underlying characteristics of the data and where
necessary make adjustments so that it would be more amenable to
statistical analysis. In the first instance the variable
distributions were transformed, where necessary, to improve normality
and any extreme observations were brought into 3.0 standard
deviations. The second stage involved the use of principal
component analysis to identify the underlying patterns in the data
based on its intercorrelations. The end result was a set of eleven
factors that when taken together explained almost all the variation
in the original data. The purpose of the PCA was to provide a means
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of objectively assessing the underlying financial dimension being
méasured by each variable and thus providing a means for ensuring a
non-tautological and parsimonious combination of variables in our

resultant models. The principle employed was that only variables

loaded on separate factors could be combined in one model.

In the next chapter we analyse this data using two linear additive
techniques with a view to providing our first insight into the

market’s decision making process.
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1.

CHAPTER VI

AN INTIAL INVESTIGATION INTO THE MARKET'S DECISION MAKING PROCESS

Introduction

The research presented in this thesis is essentially an examination of
the decision making processes at work within the market's share price
fixing mechanism. Historically there have been two types of approach
to this area of research. The first type of approach is to monitor
in detail the way in which investment analysts process information
(Slovic et al, 1972; Clarkson, 1966) and then to analyse these
descriptive records to build a picture of the decision making process.
Unfortunately this approach has the major drawbacks of firstly being

dependent upon the researcher's ability to monitor the detail of the
‘decision making process and secondly, the ability to obtain a large

enough sample of analysts to enable rigorous statistical analysis to
be conducted. As a result the empirical evidence from this type of
study has been very inconclusive and has provided little insight into

the judgement process (see chapter III),

The second type of approach is to treat the investor's decision making
process as a 'black box' about which very little is known other than
the input cues and the output ile. the decisions made. By analysing
the input to and the output from this 'black box' for correlations it
is possible to form a model of the decision making process from which
inferences can be made as to how the judge values and utilises the
input cues. It is stressed that this type of model is not an actual
representation of how the information is used by the user but merely a

'paramorphic' representation (see chapters III and IV).

It is this paramorphic approach to understanding the value of
accounting information to the investor which forms the basis of this
thesis, In terms of the model presented above, the market's decision
making process forms the contents of the 'black box', the input cues
are the financial ratios computed from the annual accounts and the
outputs from the black box are share prices which reflect the value

placed on shares as a result of the market's Jjudgemental process. It
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is important to emphasise that by adopting this paramorphic approach
we are analysing the market as a whole and not simply analysing the
idiosyncratic models of a few investment analysts. Figure 6.1 shows
this relationship in pictorial form and clearly indicates .that any
model of the market is a concensus of all investors or at least an
average of their competing views on share values. From this type of
model we should be able to make inferences about the characteristics
of the decision making process in question and thus attempt to verify
the validity of certain share valuation theories. As a by-product of
this analysis, we should also be able to make inferences about the

utility of accounting numbers to investors.

In this chapter we present our initial investigation into the market's
decision making process which involves employing two traditional
analytical techniques to build linear additive models of the
relationship between accounting information and relative share values.
This preliminary investigation should provide us with an insight into
the likely variables used by the market and thus aid us in the next
stage of our analysis where we attempt to build a more realistic model
of the market's information processing system.  Moreover, the
relationships found in these linear models will also serve as a means
of testing our five hypotheses developed in the previous chapter.

More specifically this chapter takes the following format:

1) a review of the broad issues under examination in this thesis
2) the empirical results from both the earnings yield and the
valuation ratio analyses including a detailed discussion of the

theoretical implications

3) a comparison of the regression results using the two measures of

relative share value

4) a summary of the main points and the conclusions to be drawn from

the analyses
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2. A Restatement of the Main Issues

As stated above the approach adopted by this thesis is to represent
paramorphically the market's share valuation process by analysing the
relationship between accounting information and share prices. More

specifically our areas of interest are

1) the validity of traditional share valuation theories in the U.K.
Stock Market

2) the complexity of the investor's decision making process and
3) the degree of association between accounting information and share

values, and hence the value of accounting numbers to the investor.

So far several major points have been made. Firstly in Chapter II it
was established that accounting information is able to form the basis
for decision making (see Taffler, 1976, Pinches et al, 1973 inter
alia) despite the criticisms voiced in the Corporate Report (1976),
Accounting Standards Steering Committee ﬁ975) and Sandilands (1975).
In addition it was considered necessary to review the literature on
the way humans process information (Chapter III) and from this we
concluded that the decision making process is likely to be configural
and therefore any investigation into how humans (and as such the
market in aggrégate) make decisions should be able to reveal such
relationships. Furthermore, our examination of the problems of
information overload led us to expect the number of variables used by

investors to be few and their interrelationships to be relatively

simple.

In Chapter IV the discussion on the extant literature revealed thét
the empirical evidence repoqted to date was unable to provide a clear
picture of the underlying nature of the market's decision making
process, The results, in broad terms, proved to be so conflicting
that even generalisations on how the market values accounting
information could be questioned. Our conclusions from this review of
the extant work were that earnings, dividends, tradeability and

earnings growth seemed to influence investors but unfortunately no
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further insight as to how these factors influence share prices or how
they interact with each other was forthcoming. By contrasting the
results of this review with the various theories of share valuation,
it became apparent that there appears to have been little empirical
testing of different theories. As a result five hypotheses on the
role of earnings, dividends, financial gearing, default risk and

systematic risk were proposed for subsequent testing.

One reason postulated by this thesis for the lack of consensus 1n the
results of the empirical work to date is that the analytical tools
employed were not appropriate for the task at hand. In addition
fundamental flaws in the research designs in many instances called
into question the value of the results reported. It is argued in
this thesis that the use of techniques with linear additive
alogorithms is incorrect as they are unable to allow for the
configural way in which variables are combined by the decision maker.
Goldberg(1968) and Slovic(1969) argue that if we are to obtain a
greater knowledge of a particular decision making process then it is
necessary to employ an analytical technique that reveals interaction
between decision variables. Thus it would seem plausible that linear
additive techniques may not be totally appropriate for the

cross-sectional analysis proposed in this thesis.

However, there is evidence to suggest that the linear additive
approach to building models of the expert judge has proved to be very
successful in several studies (see Chapter III for discussionj; Dawes,
1971, Libby, 1975 are just two examples). Moreover these models of
man have been seen to be able to out-perform the decision maker by
making consistent and more accurate decisions. So, not only can
these models replicate man, they also appear to be better processors
of information. It is argued that the reason for this phenomenon is
due to the model not suffering from fatigue, headaches, off days etc,
all of which impede man's decision making performance (see Libby and

Lewis, 1977 for a detailed discussion).

It therefore appears that there are two diametrically opposed lines of
thought. On the one hand the linear additive approach is criticised

for its inability to adequately describe the way in which variables
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are combined in the decision making process and to a certain extent
this is attributed to be one reason for the lack of consensus in the
empirical evidence on share valuation. On the other hand it has been
shown that in certain circumstances the linear additive technique 1is
very accurate in replicating man's decisions and therefore, if this is
the case, then one must conclude that the variables making up the
model are fundamental to the decison process under examination. The
balance of consideration between whether the linear additive approach
is appropriate or not for this type of research is véry fine and the
empirical evidence to date provides no clear indication as to which

way constructive analysis should be conducted.

The overall picture that emerges from this discussion is that the lack
of consensus in the extant work can be attributed partly to the use of
possibly inappropriate analytical techniques and partly to
methodologicallissues. In this study we have placed great emphasis
on ensuring that the methodology is appropriate and in understanding
the underlying characteristics of the data to be analysed. However,
as the appropriate analytical technique is not clear we have employed
a number of alternative approaches, all of which have various
disadvantages and benefits. Consequently, we would hope that the
models we derive of the decision making process using accounting data

are defensible.

In the followiig part of this chapter the results obtained from the
first stage of a two stage analytical process are presented. This
first stage concentrates on the linear additive approach to bullding
share valuation models, and 1s split into two parts, the first
covering the earnings yield analyses and the second the valuation
ratio analyses. Within each of these the results obtained from using
two analytical techniques namely Multiple Regression Analysis (MRA)
and Linear Discriminant Analysis (LDA) are presented. In addition
the implications of these models for traditioml theories are examined
in some detail. From this analysis it may be possible to gain an
insight into the following:

1) the extent to which the linear additive approach is able to help

us understand the way in which variables are utilised in the market's
judgement process
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2) the key variables that are likely to be important in the second

stage of analysis presented in the following chapter and
3) the strength of the relationship between accounting numbers and

relative share values and thus the value of accounting information to

investors

The Earnings Yield Analyses

In Chapter IV where the extant work on share valuation Eheory was
reviewed at length, it was revealed that most of the empirical studies
into share valuation models have concentrated on trying to explain the
variation in the earnings yield. It was also shown that these
studies usually employed multiple regression as the analytical tool
(see Bower & Bower, 1969, Gordon, 1959, Whitbeck and Kisor, 1963,
Martin, 1971 and Benishay, 1961), although multiple diseriminant
analysis was used by Walter(1959) and Schick and Verbrugge(1975)). In
this section it is not considered necessary to examine the results of
theseé previous studies again in detail, it is sufficient to simply
restate our general conclusion that these studies provide no clear
plcture of how the share price fixing mechanism operates and often
propose conflicting theories on share valuation.

\
In this study both multiple regression and discriminant analysis were
used to analyse the underlying relationships between accounting
information and relative share values. The results of these analyses
are presented below in two subsections, each containing a general
discussion of the principles employed and the resultant models
obtained. Following the presentation of the models a discussion on
the theoretical implications proposed by the underlying relationships
in the models is provided. It is emphasized, however, before the
analyses are considered in detail, that the multiple regression
approach is the more appropriate of the two analytical techniques due
to the inherent problems in using linear discriminant analysis on our
data (Altman,1981; Eisenbeis,1977).
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3.1 Multiple Regression Analysis

Several studies in the finance area, discussed in chapter IV, have
employed multiple regression analysis. The technique attempts to
explain the variation in the dependent variable, in this case the
earnings yield, in terms of the independent or explanatory variables
and takes the following form:

y = bD + b1x1+ DZXZ + eeoe bn

where y = the dependent variable
(bi) = the regression coefficients
(xi) = the independent variables

It can be seen that with MRA ‘the purpose is to try to explain the
variation in the dependent variable, in terms of a linear function of
a set of independent variables. Providing certain statistical
assumptions are adhered to and given the model is correctly
formulated, then it is usual to find that only a proportion of this
variation can be explained by the model. The remaining unexplained
variation is often referred to as the error term. Obviously, the
objective of this type of analysis is to maximise the variance
explained which automatically reduces the error term. This brief
introduction is probably sufficient to introduce the readér to the
utility of MRA. A more detailed exblanation of the principles,
assumptions and significant tests employed in this study is presented

%n appendix F.
he earnings yield model derived from applying stepwise MRA to the

data from the sample of 506 companies, that is the reduced set of

companies containing only those companies with meaningful yields (see

chapter V), is as follows:

Log ‘(EY) = 2,99 - 1.41 x DIV/NI + 0.36 x 1/NCE
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The model proposes that the earnings yield is primarily dependent upon
two factors, namely the dividend payout ratio and the size of the

company. This suggests that given two companies with the same
earnings per share, the company with the higher payout ratio will have
the higher share price. Secondly, it would appear that investors
value large companies relatively more than small companies, thus the

bigger the company the higher its relative share price.

Before the relationship proposed by the model is discussed, it is

important to put the model into perspective by reviewing the
statisties of the model and in Table 6.1 the main statistics obtained

from the stepwise MRA are presented. Perhaps the most important
figure is the "adjusted R-squared" which represents the amount of
variance explained by the model. For this model it is only .263,
leaving the majority of the variance unexplained.

This low amount of variance explained indicates that the model is weak
and infers either that some stronger explanatory variables have been
omitted from the model, that the regression algorithm is unable to
decompose the data for interaction effects or that the model is
incorrectly formulated. In the first case it seems unlikely that any
significant financial variables have been excluded from the data base,
although it is realised that we are only considering a subset of the
total information available to the investment analyst. If the other
factors could be quantified it is plausible that items such as:
forecast earnings and dividends would be more influential, but, as we
have stressed before, by using share prices as at the date of
publication of the annual accounts we have attempted to ameliorate
this problem. It is interesting to note that Weaver and Hall(1967)
were able to explain 58% of the variance in the dividend yield
although there were some statistical problems with their model, such
as spurious correlation. Other authors in this area seem reluctant
tc disclose the amount of variance explained eg. Gordon(1959) and
Ahlers(1966), which could suggest a low R-squared. In the second
case it does seem plausible that the variance unexplained could be due
to numerous factors interacting and affecting share prices in
different ways, and therefore it could be suggested that the

unexplained variance is unexplainable using a global type of analysis
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"MODEL: CHARACTERISTICS"

THE EARNINGS

YIELD MULTIPLE REGRESSION MODEL

Step No. Independent B Std Error
Variable L of B
1 DIV/NI -1.41 .1106
2 NCE 0.36 .0691
CONSTANT 2.99 .0357

F-Value for model = 91.53
Adjusted R% =0:263
Multiple R = 0.516
Std deviation of residuals = 0.297
ANALYSIS OF VARIANCE TABLE

Source D.F
Regression 2
Residual 503

TOTAL 505

Beta F
Coefficient Value
-.487 162.5
.20L 27.7
- 7055.0

Sum of Squares

16.2123

44.5442

60.7565

Table 6.1

0.226

0. 266

"VARTABLE CHARACTERISTICS

Correlation
F to With Dependent
Enter Variable
147.5 -.441
27.8
- 156

»

Mean Sum of Squares

8.106

0.088

8.194




like MRA on the earning yield distribution. It is of interest to
observe from a scattergram of the earnings yield and the regression
residual (see Appendix J) that there is some heteroscedasticity
present, especially at the lower end of the earnings yield
distribution. Although we used a reduced sample to avoid companies
with meaningless earnings yields, this may imply that there could well
be other companies which possess distorted earnings yields in the
distribution but to a lesser extent than the rejected group. From a
statistical point of view the presence of heteroscedasticity has the
effect of reducing the accuracy of any predictions based on the model

and invalidates certain significant tests (Koutsoyiannis, 1977).

Table 6.1 also provides the "beta coefficients" (sometimes called the
standard partial correlation coefficients) which indicate the
respective influence of each variable in the model. It can be seen
that the beta coefficients are .48 and .20 for DIV/NI and NCE
respectively, thus ipdicating that the dividend payout ratio is
approximately 2.5 times more influential than the size measure. The
overriding importance of dividend payout is ratified by its F-ratio
and its higher correlation with the dependent variable .

From a statistical point of view the model is statistically
significant in all respects at the 99.9% level of confidence.
Furthermore the correlation between the two independent variables is
very low, about 0.09, which is not surprising as each of the two
variables measures a distinct financial characteristic as determined
by the principal component analysis of chapter V, viz: dividend
payout and marketability. This low correlation indicates that
problems of multicollinearity are unlikely to be present in this

model.

One criticism of the model could be that the relationship between the
dependent variable and the major independent variable, namely dividend
payout, is caused by spurious correlation. The basis for this
criticism is that both variables contain a common factor, namely
earnings, and therefore the model may be picking up a relationship not
caused by a systematic link between the earnings yield and the payout
ratio. Whilst we accept that there is a small possibility that this
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argument is correct, evidence from Sudarsanam(1981b) and Kuh and
Meyer(1955) suggests that the relationship is unlikely to be spurious.
In fact Sudasanam argues that if the existence of common
denominators/numerators has any effect, it is to reduce the

correlation coefficient between the two ratios.

From a theoretical point of view this evidence suggests that the rate
at which earnings are discounted by the market 1s determined by the
size of the dividends paid from those earnings and the size of the
company. In the case of the influence of dividends these results
would appear to be contrary to the established Modigliani and
Miller(1961) theory on the irrelevance of dividends in share
valuation. We saw in Chapter IV that this type of result had been
obtained by other researchers (Aharony and Swary, 1980, Pettit, 1972
and Laub, 1976 and Gordon, 1959 are examples) and the reasons proposed
to explain this effect revolve around the established arguments
against the Modigliani and Miller theories, namely the informational
content of dividends, the clientele effect, the reduction in
uncertainty, and transaction and taxation costs. Whilst we cannot
provide empirical evidence to support these arguments we can try to
build a picture of the likely reasons for this relationship appearing
to hold. However, as a further set of analyses was conducted it

would be premature to attempt explanations at this particular stage.

As for the inflyence of size on relative share values, this can be
interpreted in two ways. The first is that investors may perceive
that large companies possess less downside risk and therefore are
willing to pay a premium for this type of security. This type of
reasoning may possibly be explained by investors assuming that large
companies have more stable earnings or even that there is less risk of
bankruptcy due to the underlying size of the company.
Whittington(1971) provides some evidence to support this line of
thought. The second interpretation of the size variable is that it
represents a surrogate measure for marketability, that is the amount
of market interest in the share. If the principal component analysis
presented in Chapter V is referred to, it will be seen that the size
variables are loaded on the same factor as market liquidity and thus

we conclude that size is measuring the same underlying characteristic.
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3.2

Consequently our interpretation of the relationship posed by the model
i1s that the higher the market interest in a share the higher the
relative share value. This relationship can be readily explained in
terms of dealing preferences. If the market for a share is large and
active, then it is easy to deal in large quantities with fairly stable
share prices, whereas if the market is very thin it is more difficult
to match buyers and sellers and as a result the share prices of low
market interest stocks are likely to demand some sort of risk premium
as compensation. This type of influence was also found by

Benishay(1961) and Shick and Verbrugge(1975).

The Linear Discriminant Analysis

A second approach to examining the factors that influence relative
share values which has been used by other researchers in this arel

eg. Walter(1959) and Shick and Verbrugge(1975), is linear discriminant
analysis (LDA from now on). LDA differs from MRA in that it looks at
the problem from a slightly different angle and makes different

assumptions about the underlying nature of the data analysed.

LDA is a technique which is able to analyse the different
characteristics of two or more groups and creates a model based on
those characteristics that best differentiate between the groups in
question. The end result from using the technique is a model that
transforms a set of characteristics into a single variable, normally
called a z-score. Once the z-score for an observation has been
computed then it is compared with a predetermined z-score cutoff value
and depending on whether the computed z-score is greater or less than
this cutoff value, the observation is then categorised as belonging to
a particular group. This technique has been widely employed,
although in the finance area most of the work has concentrated on
discriminating between failed and healthy companies eg. Taffler(1976),
Altman(1968), Deakin(1972) and Edminster(1972). (For a full review
of these and the other topics for which LDA has been used see Foster,
1978). An' introduction to the technique and the tests employed in
the analyses are provided in Appendix H.
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In this study LDA has been used to discriminate between high and low
valued companies on the basis of their financial ratios. The purpose
was to find a linear combination of financial characteristics which
best discriminated between the high and low valued companies and thus
indicate the salient features used in the share valuation of extreme
cases, The major difference between this approach and MRA is that
LDA focuses on the differences between the extreme valuations rather
than explaining the variance of the whole distribution. From a
statistical point of view LDA overcomes the problems of assuming
homoscedasticity and normality in the distribution of the error term
(Taffler,1976).

The way in which LDA is used in this thesis has, however, been
criticised by Eisenbeis(1977) and more recently Altman(1981). Both
critics dislike the use of a segmented continuous variable as the
~eriteria for forming the groups to be analysed, which after all is
based upon the whim of the researcher. = They would argue that we are
violating one of the principles of LDA by not investigating discrete
and identifiable groups. As the views of these crities cannot be
dismissed lightly, we present a detailed examination of their
arguments and our counter-arguments for the use of LDA in this thesis
in appendix H. In broad terms their main criticism concerns the
subsequent use of such a model which under normal circumstances would
be for reclassifying cases into one group or the other with the aim of
predicting a certain event. In defence, however, we would argue that
the use of LDA in this thesis is to aid clarification of the
influences present within the dependent variable distributions and
that the differences between the extremes provides some insight into
the factors as work. We do not attempt to predict in any way
whatsoever. Altman(1981) would seemingly sympathise with our
approach as he states

"This would be fine (that is the use of LDA as we advocate) if

the analysis stopped simply with a study of the original sample

and did not ascribe to predictive elements."
We therefore stress the point that our use of LDA is simply to gain
further insight into the factors at work in the share price fixing
mechansim,
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The methodology adopted in this study is the same as that employed by
Walter(1959). Two groups of companies were formed, one containing
sixty companies with the highest earnings yields and the other
containing sixty companies with the lowest earnings yields. The

following model was created from the data:

Z = -1.28 + 8.05 x DIV/NI - 1.15 x Market Liquidity

The model indicates that the two main variables that distinguish high
and low earnings yield companies are dividend payout and market
liquidity which in this analysis was simply a 0,1 variable with 0 =
rhighly traded and 1 = infrequent trading. (The detailed statistics
relating to this model are contained in appendix H.) The most

important features are as follows:

1) the payout ratio contributed 87.5% to explaining the difference
between the groups whereas market liquidity contributed only 12.5%
(based on Mosteller and Wallace, 1963).

2) the misclassification matrix showed that 79.2% of the original
observations were correctly reclassified, this compares to the 50%

expected by chance alone.

3) the Lachenbruch holdout test revealed no bias to be present in the
model.

These results indicate that dividend payout is clearly more
influential than market liquidity, which is a similar finding to the
MRA. Furthermore the overall accuracy of the model is quite weak,
the 79.2% is considered to be low especially when the arbitrary manner
by which the groups were formed is taken into account,.indicating that
the model is not that effective in discriminating between the two
groups. This percentage compares unfavourably with the 87% found in
the Walter study.

One final statistic which provides a measure of how well this model
explains the variance of the earnings yield distribution is the

144



Spearman's rank correlation coefficient (Yeomans,1968:302). In this
instance the coefficient squared was .253, which is not very different
from the R-squared of .26 found in the regression analysis. (Further

tests and analysis are presented in appendix H.)

The interpretation of this model is very similar to the MRA model with
dividend payout appearing to be the key factor that influences the
rate at which earnings are discounted by the market. Again the

higher the payout the higher the relative share value.

The second variable in the model, market liquidity, is different from

the second variable in the MRA model, namely size. However, the

principal component analysis presented in chapter V revealed that
these variables are measuring the same underlying characteristic
namely tradeability. Again the more tradeable a share, apparently on
the evidence of the model, the higher its relative share price.

Theoretical Implications of the Earnings Yield Models

Before we consider the results obtained from the analyses conducted on
the valuation ratio it is essential to evaluate the theoretical
implications of the earnings yield analyses and to contrast thse
findings with the five hypotheses proposed in chapter IV. At the
outset of this evaluation it is stressed that any conclusions or
inferences made in the .following discussion must be considered as
broaq generalisations that need to be replicated in other time periods
on dif}erent data. It is also relevant to note that a policy of
dividend restraint was in force at the time of these analyses and that
this may have caused some sort of bias in the results. These results
are therefore by no means definitive due to the limitations of drawing
conclusions from one research study and even if this were possible,
the low amount of variance explained indicates the models are weak and
therefore infers the relationships established are also weak.

However despite these strong reservations the results are
statistically significant and therefore it is essential to examine

their implications. We shall now consider each of these in turn.
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4.1 Dividend Payout and the Value of the Firm

If we make the assumption that two companies are the same in every
respect, except that one has a higher payout than the other, then our
'results infer that the higher payout company will have a relatively
higher share value. If we then translate the payout ratio into the
benefit to the shareholder, the inference is that shareholders prefer

high dividends and are willing to pay more to receive them.

As previously stated this result does not agree with the MM theory on
the irrelevance of dividends, nor does it agree with the results of
‘several empirical studies which tend to confirm the Modigliani and
Miller(1961) theory (eg. Gonedes, 1978; Benishay, 1961; Martin, 1971;
Pettit, 1972). Nevertheless, this type of result was found by
Walter(1959), Gordon(1959), Ryan(1974), Aharony and Swary(1980),
Pettit (1976) and Laub(1976) (all of which are discussed in Chapter
IV) and therefore there appears to be some support for these results.
The arguments in favour of the theory that dividends influence éhare
prices revolve around trying to invalidate the main assumptions of the
established MM theory. Most of these arguments are discussed at
length in the finance text books (eg. Van Horne, 1977 and Franks and
Broyles, 1979, and Richards, 1976 who presents an excellent review on
the evidence with respect to the U.K. stockmarket) and therefore we
shall concentrate only on those aspects which seem to have a bearing
on our results, Obviously in a study of this nature it is not
possible to be definitive about the reasons behind this type of
investor behaviour. We may only postulate a case that explains our

results.,

One of the major causes for confusion to the investment practioner in
understanding the MM theory is that dividend announcements are often
associated with movements in share prices and therefore it is easy to
see how he could be led to believe that dividends influence share
prices. However, this reaction is explained by MM who argue that the
change in dividends conveys information to the investor about future
earnings and thus the share price movement is not caused by the
dividend per se but from the informational content reflecting a change
in management policy. The time series studies into this theory (see
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chapter IV) suggest that dividends are influential but as Ball et
al(1979) point out it is very difficult to isolate the marginal
informational content of dividends from a change in dividends per se.
In a study by Black and Scholes(1975) this issue was investigated only
to find that<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>