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Abstract 

 

A key theme in capital markets research examines the relationships between 

accounting information and firm value.  Two concerns relating to the value relevance 

of accounting information are: (1) concerns over the explanatory and predictive power 

of the evidence presented in the prior literature (Lev, 1989); and (2) the evidence of a 

deterioration in the association between accounting information and stock prices over 

the past four decades (Collins, Maydew and Weiss, 1997; Francis and Schipper, 1999; 

Lev and Zarowin, 1999).  These concerns provide the key motivation for this thesis 

which examines: (1) the usefulness of the clean surplus accounting equation in 

valuation; (2) the role of accounting information in estimating and predicting 

systematic risk and; (3) the changing nature of the relationship between accounting 

information, stock prices and risk over time. 

 

The empirical research provides evidence of the value-irrelevance of the clean surplus 

equation and that controlling for the functional form of the earnings-returns 

relationship is more important.  Evidence is also provided that accounting variables 

are highly associated with M-GARCH risk betas and also possess predictive ability 

relative to these risk measures.  Finally, the relationships between stock prices, risk 

models and accounting information are shown to have not deteriorated over time, 

contrary to prior evidence.  Rather, the functional form of the relationship has 

changed from linear to a non-linear arctan association.  Overall, accounting 

information continues to play the central role in the determination of stock prices and 

risk metrics.       
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Chapter One 

Introduction 

 

1.1 Introduction 

 

Capital markets research in accounting represents a significant area of research within 

the accounting discipline.  Since the late 1960’s this area of research has rapidly 

developed and now covers a vast area of topics in the broader accounting, finance and 

economics literature generally.  One of the main groups of literature within capital 

markets research is the so-called value relevance literature that seeks to determine the 

degree to which a given accounting (or other) variable affects stock market values.  A 

variable is defined as value relevant if it exhibits the predicted association with a 

measure of market equity value (Holthausen and Watts, 2001).  Historically, a typical 

value relevance study examines the association between accounting earnings and 

stock prices.   

 

This area of research originated from the work of Ball and Brown (1968) and Beaver 

(1968) who were motivated by the theory that financial statements must have some 

worth to shareholders since they had survived for so long and financial resources were 

required to produce them.  This notion led to the pool of literature that examines the 

stock price impact of accounting information. 

 

The intuition underpinning this was that the accounting function provides information 

that reflects firm performance and consequently should be reflected in stock prices (as 
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a relevant metric of returns to stockholders).  Hence, accounting information should 

be relevant to investors.  This has, however, proven difficult to empirically model 

with the literature being characterised by low levels of explanatory power in both 

association and prediction tests (Lev, 1989).  In response, the literature has developed 

to incorporate sophisticated econometric modelling and a vast array of accounting and 

non-accounting variables over a large number of institutional frameworks to further 

our understanding of the relationship between accounting information and market 

measures of performance and value.  Despite this, recent review studies such as those 

of  Kothari (2001) and Barth, Beaver and Landsman (2001) indicate that there is much 

still to learn about how accounting information is disseminated, interpreted and 

impacted into equity valuations.  Furthermore, there is potential to extend the 

literature through dealing with issues in research design. 

 

1.2 Objectives of the Thesis 

 

This thesis examines three interrelated issues in capital markets research in terms of 

the value relevance of accounting information; the value relevance of the clean 

surplus relation, the risk relevance of accounting information, and the long-term 

changes in the value relevance of accounting information.   

 

The first of these deals with the long running debate over clean surplus accounting, an 

accounting construct, where successive articulation between income statements and 

balance sheets is maintained by not allowing any items, other than dividends and new 

capital issues, to bypass the income statement.  A review of the literature reveals a 

debate that has been ongoing since the 1930’s with those in favour of clean surplus 
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accounting raising concerns over a potential failure to recognise dirty surplus items 

(those that bypass the income statement) in a timely manner (May, 1937; Penman, 

1992; Ohlson 1995).  In contrast, the opponents suggest that this model hinders the 

predictive ability of financial statements as it includes transitory and other items that 

are not related to the operations of the entity (Paton, 1934, Littleton, 1940, Black, 

1993b; Penman, 1996).  This issue has again been raised with the development of 

valuation models such as fundamental analysis and the Edwards-Bell-Ohlson model 

that assumes clean surplus. 

 

The evidence that directly examines the value relevance of dirty surplus accounting to 

date (Amir, Harris and Venuti, 1993; O’Hanlon and Pope, 1999) generally concludes 

that these flows are not value relevant in the US and the UK with little evidence in the 

Australian context.  Furthermore, the impact of non-linearities, firm size and leverage 

effects, and sensitivities to the parameters of the research design are yet to be fully 

explored.  This will determine whether dirty surplus accounting techniques hinder the 

usefulness of financial statements, under what conditions (ie more or less so for 

small/large or lowly/highly levered firms), and whether improved knowledge of the 

quality of the earnings stream (the level of transitory components) affects the 

relevance of earnings and/or the dirty surplus flows.  This thesis examines these issues 

from an Australian context, providing further evidence on the clean surplus construct 

in terms of the value relevance of accounting earnings in cross section and over 

various time periods. 

 

The evidence presented in chapter 5 of this thesis supports the argument that dirty 

surplus flows are transitory in nature with only isolated cases of value relevance in 
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aggregation periods of up to ten years in Australia.  Further, controlling for size and 

leverage does little to improve this.  The value relevance of operating earnings, 

however, is shown to increase with aggregation and when transitory items evident in 

the short-term are controlled for.  This should allay concerns over the use of dirty 

surplus accounting techniques, and furthermore point out that knowledge of the 

functional relationship between temporary and permanent components of the earnings 

stream is an important issue.  

 

The second area of interest is the risk relevance of accounting information.  This is 

also an important issue of relevance to valuation models, as the incorporation of risk 

factors/adjustments into such models provides more realistic estimates of value.  The 

ability of accounting variables to play a role in risk estimation has received little 

attention in the empirical literature since the mid 1970’s leading to calls for further 

investigation and updating of the literature in this area (Ryan, 1997).  This is despite 

the significant pool of literature that has developed in the returns/earnings area of the 

capital markets research.  Furthermore, risk research can potentially significantly 

contribute to the literature by assisting in (1) the development of more efficient ex 

post risk measures;  (2) the determination of the actual risk determinants rather than 

just determination of the level of risk; (3) overcoming the problem that conventional 

ex post measures cannot be used for non-listed entities, initial public offering firms, or 

those that do not have sufficient trading history or even those that are not listed on 

stock exchanges; and (4) the development of trading strategies and the construction of 

portfolios with the desired level of risk (Ryan, 1997). 
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Given these issues, the second area of empirical research examines both the 

association between accounting risk variables and estimates of systematic risk, and 

the predictive ability of these variables in terms of systematic risk.  This will 

contribute by updating and extending the Australian evidence (there is only one 

published Australian paper in this area), examining alternate measures of systematic 

risk, and improving our understanding of the risk related information content that 

accounting variables possess. 

  

Chapters six and seven of this thesis present evidence suggesting that accounting 

variables contain value relevant risk related information in terms of both current 

period associations and next period forecasts.  Furthermore, there is a strong trend in 

the risk relevance of specific accounting variables such as operating leverage and 

asset based firm size.  The accounting variables also exhibit the strongest association 

with a GARCH beta and an unlevered beta, both of which are superior to the 

traditional OLS beta measure of systematic risk.  Evidence is also presented indicating 

that industry membership is a key determinant in the risk relevance of specific 

accounting variables.  These results provide support for a further role in risk 

measurement and management for accounting information in addition to the 

profit/return focused use.  The evidence also provides an array of additional research 

questions that could be the subject of future research. 

 

The third area of empirical research examines the recent evidence that financial 

statements have lost their relevance (Collins, Maydew and Weiss, 1997; Francis and 

Schipper, 1999; Lev and Zarowin, 1999).  This has proven a controversial issue, 

particularly in terms of the research designs employed, and one that has not been 
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examined in either the Australian context, or in terms of the role of accounting risk 

variables in the long run relationship with market measures of value.  Potential 

consequences of a decline in the value relevance of accounting information are 

significant in terms of the relative importance of the profession, the demand for 

accounting information relative to competing sources of information, and in the long-

term, the self-regulatory nature of the profession.   

 

The evidence thus far indicates that the value-relevance of accounting earnings has 

declined in the US over the past four decades (Collins, Maydew and Weiss, 1997; 

Francis and Schipper, 1999; Lev and Zarowin, 1999; Brown, Lo and Lys, 1999).  The 

evidence on balance sheet variables is, however, subject to debate as Collins, Maydew 

and Weiss (1997) and Francis and Schipper (1999) found small increases in value 

relevance over time, while Lev and Zarowin (1999) and Brown, Lo and Lys (1999) 

found the opposite.  While the issue here is one of research design, the focus is now 

the causal factors behind the evidenced change in value relevance over time.  Early 

suggestions include the prevalence of high technology stocks for which traditional 

accounting information is argued to be less relevant, the build up of non-reported 

intangible assets and a greater level of reported one-time items and losses.  

 

Given these points, and the fact that this is a relatively new area of research with little 

evidence in the Australian context, this appears to warrant examination.  This thesis 

examines the long run relationship between accounting information and market value 

incorporating the risk relevance of accounting information and other research design 

issues such as non-linearities. 
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Chapter eight of this thesis presents evidence suggesting that the long-term linear 

association between accounting book values and earnings with stock prices has 

declined over time and that this is more prevalent for small firms and low leverage 

firms in terms of book values and high leverage firms in terms of earnings.  The 

statistically significant decline in the value relevance of accounting information 

dissipates, however, when transitory components within the accounting information 

are controlled for through non-linear regression.  In fact, over time the non-linear 

model becomes more superior to the linear indicating a build up in transitory 

components that result in the non-linear model being able to better capture the 

relationship.  Furthermore, the risk relevance of accounting information is also shown 

to remain stable over time with no statistically significant increase or decrease.  This 

is seen as evidence in support of the notion that accounting information has not 

declined in value relevance over time, rather the functional form of the relationship 

has changed. 

 

1.3 Importance of the Research 

 

Two of the key ongoing themes of capital markets research in accounting relate to; (1) 

the concerns over the explanatory and predictive power of the evidence presented in 

the prior literature on the relationship between accounting information and stock 

prices (Lev, 1989); and (2) the evidence of a deterioration in the association between 

accounting information and stock prices over the past four decades (Collins, Maydew 

and Weiss, 1997; Francis and Schipper, 1999; Lev and Zarowin; 1999). 
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The intuition underpinning capital markets research suggests that the accounting 

function provides useful information in relation to firm performance, and hence this 

should be reflected in stock prices.  Therefore, accounting information should be 

relevant to investors in their pricing and allocation decisions.  The concern in the first 

issue above, however, is that the research evidence illustrates a relatively weak 

statistical association between reported accounting earnings, as a summary measure of 

performance, and stock prices.  Lev (1989) suggests a number of reasons for why this 

may be the case, including; (1) stock prices are likely to be influenced by other non-

earnings information (the omitted variables problem); (2) the estimation procedures 

for unexpected earnings introduce measurement error (the errors in variables 

problem); and (3) investors are not likely to react identically to earnings information 

and hence there is some level of market inefficiency. 

 

The empirical research conducted in this thesis contributes to the literature in terms of 

the omitted variables problem by examining the information impact of dirty surplus 

accounting flows and accounting risk variables illustrating that these variables 

incrementally improve the association between accounting earnings and stock prices.  

Furthermore, the errors in variables problem is countered through non-linear 

regression techniques to control for the transitory components within accounting 

earnings. 

 

The second ongoing theme in the literature stems from the recent evidence of a 

decline in the value relevance of accounting information. This thesis directly 

contributes to this literature by assessing the long-term association between 

accounting information and stock market measures of value in the Australian context.  
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Furthermore, issues such as firm size, leverage, industry, risk and the impact of 

transitory components in earnings are examined to determine their role in the 

changing nature of the value relevance of accounting variables.   

  

In summary, the importance of this research is defined in terms of its contribution to 

our understanding of the functional relationships between the components of 

accounting earnings and improving our knowledge of the quality of the earnings 

stream.  Furthermore, the incremental information content of additional accounting 

variables is examined, and the importance of appropriate modelling of information 

content is reaffirmed.  Overall, accounting information is an important source of 

information available to, and used by, investors.  Hence, it is important to understand 

how this information is utilised by market participants and the role it plays in 

determining market prices.  This thesis assists in extending this understanding. 

 

1.4 Outline of the Thesis 

  

The thesis examines three areas of interest with an underlying theme of the value 

relevance of accounting information and is structured as follows.  The next chapter 

(chapter 2) consists of a literature review discussing various relevant issues in capital 

markets research.  The purpose of this is to provide the basic theoretical and empirical 

foundation for the thesis and a detailed review of the value relevance of accounting, 

particularly earnings, variables.  This chapter also contains a review of the dirty 

surplus and long window research.    The third chapter provides a review of risk 

literature in accounting.  The fourth chapter reviews research design issues in capital 
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markets research and in the estimation of systematic risk.  This provides an 

introduction to the models employed in the empirical chapters.    

 

Chapters five, six, seven and eight contain the empirical research undertaken in the 

thesis.  Chapter five examines the value relevance of dirty surplus accounting using 

linear and non-linear regression techniques, with additional testing for the impact firm 

of size and leverage on the value relevance of the accounting information.   

 

The sixth chapter examines the risk relevance of accounting information in an 

association study context.  Five measures of systematic risk are utilised to assess a 

variety of accounting risk variables for risk specific information content.  Chapter 

seven extends this into a prediction study, investigating the ability of the accounting 

risk variables to predict systematic risk using out-of-sample forecasting techniques.    

 

The eighth chapter examines the long-term relationship between accounting 

information and stock prices using a variety of linear and non-linear regression 

techniques.  Further, the impact of transitory items, firm size, leverage and systematic 

risk are examined relative to the theorised decline in the value relevance of accounting 

information. 

 

The ninth chapter concludes the thesis with a summary of the findings and discusses 

the general implications of the research in terms of its contributions to our 

understanding of the relationship between accounting information and firm value, and 

its use in the pricing of stocks.   
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Chapter Two 

Literature Review: The Value Relevance of Accounting Variables 

 

2.0 Introduction 

 

The broad area of capital markets research encompasses a number of lines of research 

in the accounting and finance literature.  It can be broadly defined as the pool of 

literature that examines the relationships between financial statement information and 

the capital markets.  The four primary areas of capital markets research according to 

Kothari (2001) are (1) fundamental analysis and valuation; (2) tests of capital market 

efficiency; (3) the role of accounting in contracting and the political process; and (4) 

disclosure regulation.  This thesis falls into the first stream of capital markets 

research, the relationship between accounting information and stock returns in a value 

relevance setting.  The intuition underpinning this literature suggests that the 

accounting function provides information that reflects the performance of an 

organisation and consequently should be reflected in stock prices, this metric being 

the relevant market measure of returns to stockholders.  Therefore, accounting 

information should be relevant and useful for investors in pricing stocks and in their 

asset allocation decisions.   

 

The accounting variable that has received the most attention in this area of the 

literature is accounting profits.  This is due to its high visibility as the ‘bottom line’ 

summary measure of performance and is commonly published and sighted in the 

media and in financial reports.  There are also a number of other accounting variables 

that have been examined for statistical association with stock returns including cash 
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flows, funds flows, capital structure, balance sheet items and classes of risk.  

However, there is much still to be learnt about how the market interprets and acts 

upon accounting information, and how the accounting standards can be improved to 

better reflect the needs of financial statement users for valuation purposes. 

 

This research does not assume that this is the only role for accounting information, but 

simply that it is one of the major roles it takes.  It is argued that one of the key roles of 

financial reporting is to provide information relevant to current and potential 

investors, creditors and other financial statement users in their assessment of investing 

decisions.  This, however, does not diminish the role of accounting in other areas of 

importance such as taxation, contracting, regulation and litigation (Holthausen and 

Watts, 2001).  Hence, the value relevance literature, which assesses how well the 

information used by equity investors in their investment decisions is reflected by 

accounting information, draws no inference regarding these other roles. 

 

This chapter reviews several areas of the literature.  It commences with a broad 

review of the capital markets literature followed by a discussion of the value 

relevance of accounting earnings.  The remaining sections discuss the role of the clean 

surplus relation in the earnings-return association and the evidence of the long-term 

decline in the value relevance of accounting information to stock returns.  The chapter 

is concluded with a summary of the key issues raised in the chapter. 
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2.1 Capital Markets Research in Accounting 

 

Capital markets research in accounting has grown rapidly over the past three decades 

and now forms a key area of research that significantly contributes to the major 

journals with over one thousand published papers (Kothari, 2001).  There has also 

been several substantial review papers that offer a detailed overview of the 

developments in this area (Lev and Ohlson, 1982; Bernard, 1989; Kothari, 2001).  The 

purpose of this literature review is to set the basic foundation for this thesis and to 

provide a prelude to a more detailed review of several specific areas that are relevant 

to the following chapters.     

 

2.1.1 The Early Research 

 

Early research in accounting theory was normative in nature, and hence accounting 

policy formulation was based on a set of accounting objectives.  There was little 

agreement on exactly what these objectives should be and consequently there was 

scepticism about the usefulness of the information reported in accounting financial 

statements in terms of a firm’s financial health (Hendriksen, 1965).  Furthermore, 

there was little empirical evidence to support or disprove the relevance of accounting 

information in this regard.  This provided the motivation for the seminal publications 

in capital markets research by Ball and Brown (1968) and Beaver (1968).  As 

discussed in Kothari (2001), the production of these seminal papers was facilitated by 

the events that took place in the economics and finance literature: (1) the development 

of positive accounting theory; (2) the development of the efficient markets hypothesis 

(EMH) and the capital asset pricing model (CAPM); and (3) the event study of Fama, 
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Fisher, Jensen and Roll (1969).1  The departure from the normative theories of “what 

ought to be” to the positive theories of “what is” created a framework within which 

accounting theory could take up the task of explaining and predicting accounting 

practice (Watts and Zimmerman, 1986).  From a theory development perspective this 

supported the association and event study methodologies employed in Ball and Brown 

(1968) and Beaver (1968).   

 

The development of the EMH and the CAPM also played an important role in 

facilitating the development of positive accounting research.  The EMH notes that 

new information will be instantaneously and fully reflected in stock prices as a result 

of rational market participants (Fama, 1965).  The importance of this concept is that it 

justifies the use of movements in stock prices as the test of usefulness of financial 

statements, an argument that is articulated in both Ball and Brown (1968) and Beaver 

(1968).  Furthermore, the CAPM developed by Sharpe (1964) and Lintner (1965) 

illustrated that the cross sectional variation in stock returns can be partially attributed 

to the covariance risks of those securities.  Hence, this further facilitated the 

estimation of the firm-specific component of stock returns (Brown and Warner, 1980, 

1985).       

 

Finally, the Fama, Fisher, Jensen and Roll (1969) study also contributed to the early 

literature in terms of research design.  This study was the first to use the event study 

methodology in financial economics, providing a joint test of the EMH and the model 

of expected returns (Kothari, 2001).  As explained in Brown and Warner (1985) an 

                                                 
1 While the Fama (1969) paper was published after Ball and Brown (1968) and Beaver (1968), early 
drafts preceded these papers. 
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event study infers whether a given event provides relevant new information to the 

market by aligning sample stocks in event time and examining the stock price 

performance around the event.  The Fama, Fisher, Jensen and Roll (1969) study 

examined the impact of stock splits on stock prices, while the Ball and Brown (1968) 

and Beaver (1968) studies examined the impact of earnings announcements using this 

research design. 

  

The event study evidence of Ball and Brown (1968) and Beaver (1968) supports the 

theory that there is information content in accounting earnings announcements.  Ball 

and Brown (1968) predicted that a positive unexpected change in earnings would be 

followed by positive abnormal returns, and in the reverse, an unexpected negative 

change in earnings would be followed by negative abnormal returns.  They found a 

significant positive correlation using both a random walk and a market model to 

estimate earnings expectations.  Hence, they concluded that there is a statistically 

identifiable relationship between unexpected earnings and changes in stock prices. 

 

To overcome potential problems with the estimation of earnings expectations, Beaver 

(1968) examines the variability of earnings (measured by trading volume) around the 

event date (earnings announcements).  The theory behind this is that return volatility 

can infer information content if it increases around the announcement period versus 

the non-announcement period.  The evidence supported this theory and the 

conclusions are similar to those of Ball and Brown (1968).  

 

Ball and Brown (1968) also conducted an association study which tested for a positive 

correlation between stock returns and an accounting measure of performance in long 
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window (usually annual) contemporaneous time periods.  This research design did not 

assume that the accounting performance measure in question (and other accounting 

measures) are the only relevant information available to the market, rather the 

objective was to test if, and how efficiently, changes in the accounting performance 

measures were reflected in the security.   

 

The association study evidence of Ball and Brown (1968) provided further evidence 

in support of the information content of accounting earnings and furthermore they 

also suggest that annual earnings is pre-empted by the market by competing 

information sources and that, as a result, lacks timeliness.  Evidence of post-

announcement drift is also presented and discussed, although this is further developed 

in later research. 

 

In 1970 Brown investigated the issue of how and when investors learn about future 

earnings.  This paper illustrates the importance of this topic arguing that if the 

phenomena which trigger price movements were identified, analysts could focus their 

efforts to gather and process information.  Hence, they would perform their tasks 

more efficiently.  The study concluded that although earnings reports contain 

information relevant to investors, the relationship is difficult to explicitly model.  The 

study also showed that when an annual report is released, the market has already 

impounded a great deal of the information into the share price and consequently no 

abnormal returns are available.   

 

This research made several important contributions, as outlined by Kothari (2001), 

including: the rebuttal of the notion that historical cost earnings information produces 
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non-informative numbers; the introduction of the event and association study 

methodologies to the financial economics literature; and dispelled the notion that the 

accounting function was a monopoly source of information to the capital markets. 

 

2.1.2 Development of the Literature 

 

The early literature has been extended into many different areas of accounting and has 

applied a multitude of different research methodologies and designs.  This has been 

assisted by the proliferation of machine-readable data sources and the development of 

sophisticated, yet user-friendly, statistical analysis software packages.  However, a 

full review of this literature is outside the scope of this review and, as mentioned 

above, there are several excellent review papers available that cover various areas of 

this research.  Consequently, the remaining sections of this review cover specific 

areas of capital markets research that have developed from the early research 

discussed in the prior section.  The first of these is a review of the recent literature that 

debates the importance of the value relevance literature. 

 

2.1.3 Overall Usefulness of the Value Relevance Literature 

 

As mentioned above, the value relevance literature examines the relation between 

stock market values and a particular accounting variable, where that variable is 

defined as value relevant if it exhibits a predicted association with equity market value 

(Holthausen and Watts, 2001).  Hence, this variable is measured reliably enough to be 

reflected in equity values and, consequently, provides information relevant to the 

market in valuing the firm (Barth, Beaver and Landsman, 2001).   Recently, concerns 
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over this area of literature have been raised in terms of the relevance of it to standard 

setters and the impact of market inefficiency on research design.2 

 

Brown and Howieson (1998) examined this issue, and discussed five issues that limit 

the standard setting inferences that can be drawn from capital markets research.  

These are firstly, that standard setters face an extremely difficult task in terms of 

meeting the informational requirements of the diverse group of financial statement 

users.  Hence, it is difficult to foresee an accounting standard setting body that would 

place an overly strong emphasis on capital markets research in setting accounting 

standards with other pressures at play. 

 

Secondly, the literature has not provided very strong results in terms of the strength of 

the association between stock returns and accounting earnings (for example) with 

explanatory power (as measured by R2) of 5% being typical in the early research (Lev, 

1989).  Lev (1989) suggests a number of reasons for this including: (1) stock prices 

are likely to be influenced by other non-earnings information (the omitted variables 

problem; (2) the estimation procedures for unexpected earnings introduce 

measurement error (the errors in variables problem); and (3) investors are not likely to 

react identically to earnings information.  The literature has since sought to address 

these issues by incorporating a range of other accounting and non-accounting 

variables into the models and by employing more sophisticated econometric methods.  

Despite this, recent review papers point out there is still further research required to 

address these issues fully (Kothari, 2001; Holthausen and Watts, 2001; Barth, Beaver 

                                                 
2 The impact of market inefficiency on the research design of capital market studies will be reviewed in 
section 4.1.2 below. 
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and Landsman, 2001).  This is not unexpected given the fact that there are many other 

inputs into investors’ asset allocation decisions that could be investigated.  The issue 

of debate is the role that accounting information plays in this decision and its relative 

importance. 

 

Thirdly, the influence of externalities complicates the analysis and conclusions 

reached in capital markets research.  This is a limiting factor that weakens the 

inferences that can be drawn from these studies, and one that is difficult to factor into 

the models. 

 

The fourth limitation relates to issues raised by Skinner (1996) in terms of the relative 

sophistication of market participants, and whether the complex statistical techniques 

employed in the literature can be interpreted and employed by investors.  If this is not 

the case, then the literature has less relevance for investors and other users. 

 

The final point relates to the different incentives that standard setters have to 

researchers in terms of research questions, the timing of the research output, the focus 

of a given study (researchers emphasise the research process and are often 

incremental in nature and hence not conclusive, while standard setters require 

conclusive results and emphasise questions that comprehensively deals with an issue).  

Despite these points, Brown and Howieson (1998) are optimistic about capital 

markets research.  Their optimism is due to the increasing availability and accuracy of 

electronic data sources and the increasing sophistication and ease of use of statistical 

software packages that will enable a more complete and timely analysis.  
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Furthermore, developments in the methods employed in this area will help overcome 

these problems.  

 

In terms of the relevance of the value relevance literature for financial accounting 

standard setting, a recent paper by Holthausen and Watts (2001) argues that it is 

difficult to draw standard setting inferences from capital markets research in 

accounting.  They raise concerns in relation to the valuation models used (in terms of 

the links between the accounting variables and the valuation models), the conditioning 

variables used, the lack of allowance for economic rents, growth and abandonment 

options, and the lack of control for non-linearities.  The overall issue in this paper is 

the lack of a theory that can explain accounting and standard setting in a valuation 

context. 

 

Barth, Beaver and Landsman (2001) directly refutes these comments, noting that their 

paper ”clarifies several misconceptions” (p78) in the Holthausen and Watts (2001) 

study.  The six issues addressed are briefly reviewed here (see Barth, Beaver and 

Landsman, 2001, for full explanation of these points).  First, the value relevance 

literature does provide insights useful to standard setters through the use of well-

accepted valuation models.  Second, a primary focus of the standard setters is equity 

investment, and hence a focus on the value impact of accounting information is 

relevant and useful.  Third, despite their simplifying assumptions, the empirical extant 

valuation models can be used in a value relevance research design.  Fourth, 

conservatism can be incorporated into value relevance research.  Fifth, value 

relevance studies are not designed to test the “usefulness” of accounting amounts, 

which is not a well-defined concept in accounting research.  Finally, the sixth 
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“misconception” was that common econometric issues that result from the research 

designs employed in capital markets research can, and are, mitigated by applying 

various statistical techniques.   

 

Overall, the Barth, Beaver and Landsman (2001) study concludes that useful capital 

markets research requires a thoughtful research design, and furthermore, as the 

accounting standards and financial markets become more complex, capital markets 

research in accounting can make a substantive contribution to the standard setting 

process.  Despite the concerns raised in relation to the value relevance of the value 

relevance literature, the arguments provided by Barth, Beaver and Landsman (2001) 

and Brown and Howieson (1998) suggest that these can be overcome, and that there 

are a number of productive research avenues which may be followed. 

 

The above review provides a brief introduction to the area of capital markets research 

in accounting.  This area has developed rapidly since the late 1960’s and has 

encompassed a diverse array of research questions and methodologies.  There has also 

been some debate about the usefulness of this research, however, the recent literature 

effectively argues these and furthermore suggests that there are a number of avenues 

for further research.  The following section reviews the more specific area within the 

capital markets research of the value relevance of accounting earnings. 

 

2.2 The Value Relevance of Accounting Earnings 

 

This section discusses capital market research that examines the relationship between 

accounting earnings and stock market returns.  The earnings-returns relationship, first 
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studied by Ball and Brown in 1968, is a relationship that intuitively exists, merely 

because of the wide-ranging use of accounting information as an indicator of both 

current and future corporate financial performance.  Quantifying the extent and nature 

of this relationship has been the motivation for a large amount of research in 

accounting and finance.  As we will see, however, this relationship has proven 

difficult to model, but has led to the use of more sophisticated models and 

methodologies and, subsequently, to the criticism of accounting guidelines that 

generate the accounting information.   

 

2.3 The Earnings Response Coefficient 

 

The earnings response coefficient (ERC) literature is a subset of the capital markets 

research motivated by the potential application of the ERC in firm valuation.  The 

ERC when defined from an empirical perspective is measured as the slope coefficient 

(sensitivity) in an earnings-returns regression.  This, together with the R2 (goodness of 

fit) is used to assess the informativeness (value-relevance) of earnings.  From an 

accounting perspective the ERC is defined as the dollar change in share price in 

response to a one-dollar change in earnings per share.  The R2 is a measurement of the 

information contribution of the independent variables.  Hence, the R2 figure measures 

the responsiveness of returns to earnings and is the information measure that is widely 

used in the research.  Whilst it is not assumed that the R2 is a complete measure of 

returns-earnings usefulness, it does capture the ability of earnings to facilitate the 

prediction of future stock returns indirectly through investors’ valuations.  Hence, the 

greater the impact of an earnings innovation, the greater the price change or the 

greater the ERC.  A key issue is then what factors determine the ERC.   
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2.3.1 Determinants of the ERC 

 

Brown (1994) suggested many factors effect the magnitude of the ERC such as the 

cost of capital, leverage, growth opportunities, the risk free rate of interest, systematic 

risk of firm assets, operating risk, earnings persistence, earnings predicability, firm 

size, industry classification, and the level of uncertainty.  He argued that each of these 

factors effects the determination of the ERC and that each should be considered when 

calculating it.   

 

Collins and Kothari (1989) discuss three determinants: persistence, growth and the 

risk free rate of interest.  Persistence has been shown to influence the ERC in a 

positive manner; the more persistent the earnings stream, the more responsive (larger 

change) prices are, and hence the larger the ERC.  In terms of growth, they argue that 

current growth opportunities are likely to be poorly reflected in current earnings and 

hence the extent to which current earnings provide information in relation to growth 

opportunities, the greater the expected change in price.  The importance of the risk 

free rate relates to it’s contribution to the discount rate.  When the risk free rate 

increases, so too does the discount rate, hence reducing the discounted value of future 

earnings and consequently reducing the ERC. 

 

Risk has also been argued to be a determinant of the ERC.  Easton and Zmijewski 

(1989) argue that as systematic risk (volatility) increases, so does the equity discount 

rate.  Thus, the greater the risk, the lower the present value of expected earnings and 

the lower the ERC. 
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Cho and Jung (1991) cite various determinants for ERCs including earnings 

persistence, beta risk values, risk free interest rates, and industry effects such as 

barriers to entry and financial leverage.  They also found that factors such as growth, 

earnings predicability, firm size, industry effects such as product type, operating 

leverage, and growth did not effect the determination of the ERC.   

 

Similarly, Jeter and Chaney (1992) hypothesised that industry classification, 

systematic risk, leverage, profitability, and earnings volatility were the key firm 

specific factors that influence the ERC.  However, they discovered that only 

profitability, industry classification, and leverage could be statistically related to the 

magnitude of the ERC.   

 

Hence, there are a variety of factors that have been shown to influence the magnitude 

of ERCs and these issues need to be taken into consideration when planing research in 

this area.    

 

2.3.2 The Early ERC Literature 

 

The early ERC literature had a significant impact on capital markets research and  

largely concentrated on the identification of the determinants of ERC’s as discussed 

above.  The early work of Kormendi and Lipe (1987), Easton and Zmijweski (1989) 

and Collins and Kothari (1989) has been replicated and refined by a number of 

researchers over the years.  There are still, however, several important criticisms of 

this literature that are reviewed by Kothari (2001).  The first of these is that the 



25 

literature on persistence and how this influences the ERC is statistical in nature, rather 

than focusing on the determinants of ERC's and the underlying theory.  Secondly, the 

results presented in the literature tend to be sample driven, with few conducting 

predictive tests resulting in decreased confidence in those results.  The third criticism 

is that the literature does not control for different accounting methods and the ability 

of current earnings to proxy for future cash flows.  Kothari (2001) suggests that each 

of these is worthy of further investigation.  Another concern in the ERC literature 

relates to the relatively small magnitude of the ERC’s and low explanatory power 

evidenced in the literature.  This is the subject of the next section. 

 

2.3.3 Low Explanatory Power 

 

The ERC literature has been hampered by low ERC’s with magnitudes evidenced in 

most studies of between 1 and 3.  Furthermore, low explanatory power (R2) is also 

common, generally being between 2% and 5%.  This implies that only 2-5% of the 

change in stock prices can be explained by the earnings information released on a 

given announcement date.  This led to the development of four commonly sighted 

theories that have now been extensively empirically tested.  The first of these is that 

price leads earnings.  This is based on the fact that in an efficient market information 

is quickly disseminated into stock prices, reflecting future expectations of a given 

entity, while the accounting earnings numbers are not so timely due to reporting lags, 

the historical perspective and the matching principles of accounting which do not 

allow the incorporation of future earnings into current reported earnings.   Hence, 

simply regressing earnings change on returns and failing to incorporate an adequate 

proxy for unexpected earnings will bias the ERC downward.  This concept was 
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developed in detail by Beaver, Lambert and Morse (1980) and is commonly referred 

to as prices leading earnings. 

 

The second issue relates to inefficient capital markets.  As discussed above, the value 

relevance literature assumes some form of informational efficiency within the market 

in order to assess the impact that this information has.  However, if the market fails to 

correctly interpret and act upon this information, or act in an untimely manner, then 

this will reduce the strength of the ERC and the associated explanatory power of the 

regression model.  This has been somewhat overcome by the use of long window 

association studies such as Easton, Harris and Ohlson (1992). 

 

Noise in earnings and poor “quality” earnings, due to deficient accounting standards, 

is the third reason suggested to contribute to low ERC’s.  This argument suggests that 

the accounting earnings figure is not the “true earnings” of a given firm due to issues 

such as discretionary accounting policy choice, accounting adjustments, and so on.  

Hence, the earnings figure incorporates a noise component that biases the ERC 

downward (Beaver, Lambert and Morse, 1980).  The “deficient GAAP” arguments of 

Amir and Lev (1996), Aboody and Lev (1998) and various other papers argue that the 

poor performance of the earnings-returns relation is due to accounting standards that 

do not fulfil their purpose of providing financial information that is relevant to the 

prediction of future cash flows/returns.   

 

The final reason is the impact of transitory earnings.  These are a component of 

earnings that is not expected to persist into the future, and hence are not relevant to 

the future performance of the entity.  They can, however, have a significant effect on 
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the current period earnings.  Transitory items originate from several areas including 

transactions such as the sale of business assets that produce one off gains and losses.  

Two other sources discussed in Kothari (2001) relate to agency issues, which, due to 

potential litigation, create conservatism in accounting by providing incentives to 

disclose bad news in a more timely fashion than good news (see Brown and Han, 

2000, for further discussion of this point).  Other sources include if an earnings stream 

regularly has transitory components, then such earnings will continuously be biased 

away from “true earnings”, thus placing downward bias on the ERC.  Furthermore, 

two other studies by Basu (1997) and Hayn (1995) also indicate that firm’s have 

become more likely to report non-recurring items and losses, which they conclude has 

effected the value relevance of accounting earnings numbers.  Methods of allowing 

for transitory items, and estimating their impact, are discussed in chapter 4.     

 

As well as the problems related to the perfect market assumption, Cho and Jung 

(1991) point out the ERC studies suffer from limitations related to the estimation of 

and use of proxies for expected and unexpected earnings and returns, confounding 

effects, and specification/modelling errors.  A further issue raised in the recent 

literature (Collins, Maydew and Weiss, 1997; Lev and Zarowin, 1999) relates to the 

build up of intangible assets.  These items are evidenced to be associated with firm 

value, however they are only reported in limited circumstances, and even then with 

concern over their measurement (Collins, Maydew and Weiss, 1997).  Therefore, 

accounting information is not as strongly associated with stock prices. 

  

Whilst the overall explanatory power of the literature has been somewhat 

disappointing, the reasons presented above go someway to explaining them.  
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Furthermore, this has led to the literature being characterised by attempts to improve 

these results through better statistical techniques and the discovery and interpretation 

of anomalies in the data, which in the long run can only improve our understanding of 

the impact of accounting information on firm value.   

 

The literature that examines the earnings-returns relationship forms a key part of the 

capital markets research in accounting.  It has been characterised by generally weak 

explanatory power and coefficient size with subsequent literature attempting to 

explain and improve upon this.  This research has developed significantly since the 

early work in the late 1960’s and there is much still to do, particularly in the area of 

earnings components, earnings prediction, and to some extent, improvements in the 

statistical methods employed. 

 

2.4 Other Earnings Studies 

 

There have been many studies published that examine the earnings-returns literature 

in addition to the ‘traditional’ ERC literature reviewed above.  For example, Beaver, 

Lambert, and Morse (1980) examine the earnings-returns relationship from the 

reverse perspective.  They used stock prices as the predictor of earnings, arguing that 

this process may lead to earnings forecasting models that are more robust and accurate 

than the previously used random walk models.  The results showed that it is unlikely 

that earnings follows a random walk simply because of its’ complexity and number of 

components involved.  
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Using a different approach, Easton and Harris (1991) examined earnings as an 

explanatory variable for return and demonstrated an association between the level of 

earnings (scaled by price) and stock returns at the beginning of the period.  The key 

difference in this paper is that it incorporated the level of and change in earnings 

rather than just the change in earnings.  It was suggested that this would overcome the 

measurement error inherent in estimating unexpected earnings.  The results showed 

that the earnings levels and changes were both significant in most instances.  This 

showed that both of these play an important part in stock price valuations. 

 

Taking a similar perspective Hayn (1995) analysed the information content of losses 

on the ERC and argued that reported losses are perceived as temporary and therefore 

have a weak relationship with returns.  This was theorised as a possible reason for the 

poor explanatory power of previous research as losses create downward bias.  Hayn 

found that as the event window widened the effect of losses on information content is 

reduced.  It was also concluded by Hayn (1995) that losses are not as informative as 

gains or profits. 

 

Another group of studies examined how the strength of the earnings-returns 

relationship differs over different time intervals (Easton, Harris and Ohlson, 1992; 

Dechow, 1994).  These studies theorise that accounting information suffers from 

timing and matching problems that are more severe over short-term intervals and 

dissipate as the interval is extended (Dechow, 1994).  While the accrual accounting 

process goes some way to alleviating such problems, longer intervals are shown to 

provide a stronger relationship between earnings and stock returns, indicating superior 

value-relevance. 
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Several other areas of the earnings returns literature are reviewed in the following 

sections.  These include the value relevance of the components of earnings, the firm 

size effect, and the stability of the earnings-returns relationship. 

 

2.4.1 The Value Relevance of the Components of Earnings 

 

The prior sections concentrated on the earnings-returns literature where earnings are 

taken at the aggregate level.  This section examines the research that has incorporated 

components of income into value relevance studies.  There are several reasons that 

motivate this research; (1) to determine if the components provide any incremental 

information content over and above aggregated earnings; (2) to determine the time 

series properties of the components of earnings, which may in aggregate, produce 

more accurate earnings forecasts; and (3) the value relevance of accounting accruals 

versus cash flows.  A pool of literature examines accounting accruals3 to determine 

whether the accrual process creates additional information content over the base cash 

flows.  Furthermore, this literature also attempts to ascertain the degree to which 

management opportunistically adjust discretionary accruals.4 

 

Early studies, Wilson (1986), and Hopwood and McKeown (1985) all found no 

evidence that components of revenues or expenses had incremental information 

content over earnings.  It was suggested that these results were due to the statistical 

models used and inadequate proxies for market expectations for revenues and 

                                                 
3 The accounting systems means of transforming cash flows in to a more “useful” earnings number. 
4 This literature is outside the scope of this review and hence is not covered here. 
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expenses.   A later study by Swaminathan and Weintrop (1991) also assessed the 

information content of revenues and expenses using market model risk adjusted 

returns at announcement.  They modelled this as a function of unexpected revenues 

and expenses.  Value Line (VL) forecasts were used as a proxy for the market’s 

expectations of unexpected revenues and unexpected expenses.  The paper modelled 

the information signal to the capital market, at the announcement date, as the 

deviation of actual earnings, revenues, and expenses from the market’s expectations 

as proxied by VL forecasts.  These signals were then tested for their association with 

risk-adjusted returns around the earnings and revenues announcement dates obtained 

from the Wall Street Journal.   

 

The results illustrated that earnings, revenues and expenses were statistically 

significant with the expected signs and furthermore that there was marginal 

information content within the revenue and expense components over earnings.  

These results were inconsistent with the early research and hence the authors 

conducted tests and ruled out issues such as sampling and methodological issues to 

determine the cause of the differences.  They concluded that the use of analysts’ 

forecasts as a proxy for the market’s expectations was driving the difference in 

results. 

 

The issue of how well the disaggregated components of earnings explain stock returns 

was also tested by Ohlson and Penman (1992).  The components examined were gross 

margin, operating expenses, depreciation expense, tax expense, other income/expense 

items, and extraordinary items.  The results showed that as the return window 

lengthened the explanatory power of these variables increased with the expected 
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signs, evidencing the relevance of the earnings components.  This was argued to be 

due to the aggregation properties of the components. 

 

Other studies examined the components of earnings by disaggregating it into accrual 

and cash flow components.  Dechow (1994) uses this approach to assess whether 

accrual earnings is a superior measure of firm performance (as measured by the 

strength of the association with stock returns in a cross sectional regression) to cash 

flows.  The paper concluded that accounting earnings is a superior measure in both 

short and long-term tests, arguing that this is due to the ability of the accrual process 

to mitigate timing and matching problems.  Other studies examined the discretionary 

and non-discretionary components of accruals.  Subramanyam (1996) looked at the 

pricing of discretionary accruals and found that they increase the information content 

of accounting information.  The reason for this was their discretionary nature, which 

allows managers to use them to provide information to the market.  It was argued that 

if the ability of firms to use discretionary accruals were removed, then the information 

content provided by them would also be lost. 

 

In contrast, Easton (1996) pointed out that the ability of managers to use discretionary 

accruals is a double-edged sword.  Although such accruals allow the communication 

of private information to the market through management signalling their intentions, 

they also provide the avenue for managers to opportunistically manipulate accruals for 

other purposes.  If this occurs then the reliability of earnings diminishes and cash 

flows become the preferable measurement metric. 
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These two studies form part of a large debate over whether cash flows contain 

incremental information over and above earnings.  The key arguments in favour of 

cash flows are pointed out by Easton (1996); (1) the comparability of earnings across 

firms is poor due to variances in the application of accounting policies; (2) managers 

ability to manipulate accruals; and (3) accounting earnings can result in poor 

investment decisions due to points 1 and 2.   

 

The information content of cash flows is often dependent on the quality and nature of 

the earnings information.  Cheng, Lui, and Schaefer (1996) showed that earnings are 

more important than cash flows in most situations, except for when earnings are 

transitory, and that combined earnings and cash flows have significant information 

content.  This implies that both are important for security valuation purposes. 

 

Corroborating evidence is provided by Board and Day (1989) who found that earnings 

are more important than cash flows in asset valuation, and furthermore, accounting 

accrual transactions actually provide information to the market by smoothing earnings 

to provide a superior indication of future performance.  They argued that this was 

evidence that investors use earnings information more than cash flows as it is more 

relevant for decision-making purposes. 

 

Ali and Pope (1995) improved the research design used by Board and Day (1989) by 

allowing for a non-linear relationship, current levels of and changes in earnings, and 

time varying parameters.  They found that while both earnings and cash flows have 

explanatory power, the power of earnings is significantly greater.  They concluded 
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that cash flows do not contain incremental information above earnings, and are little 

use in pricing assets. 

 

The opposite was found by Bowen, Burgstahler, and Daley (1987).  They found that 

cash flow variables have significant information content on their own in conflict with 

Board and Day (1989).  They did, however, concede that earnings still has greater 

explanatory power than cash flows.   

 

Overall, over short intervals it is difficult to determine whether cash flows or accrual 

based accounting earnings recognise investing activities more efficiently than the 

other, however, over long intervals accrual earnings are better able to reflect market 

value changes compared to the cash flow data.  The research briefly reviewed here 

illustrates that cash flows contain incremental information over and above earnings 

only when earnings are transitory.  However, when this is not so, earnings possess far 

greater explanatory power than cash flows.  Furthermore, earnings components 

contain information that may be useful in the pricing of assets through the provision 

of incremental information over and above aggregate earnings.  Hence, there may be 

value in assessing the individual components of the financial statements, rather than 

concentrating on the traditional earnings and book value of equity items alone.   

 

2.4.2 The Firm Size Effect 

 

Another branch of the capital markets research concentrates on the impact of the size 

of a firm as a determinant of the ERC.  In an analysis of the timing and magnitude 

differences in cumulative average returns between small and large firms Freeman 
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(1987) hypothesised that the expected change in stock prices due to earnings and other 

announcements is a decreasing function of size.  This, he argued, is because the 

amount of information in the market about large firms, due to media information, 

analysts following large firms more closely, supplements to annual reports, and 

greater investor followings, reduces the importance of earnings announcements as the 

market has already incorporated the information into stock prices.  The results of this 

study support the firm size hypothesis with the cumulative average returns, and the 

cumulative average abnormal returns of the small firms outweighing those of the large 

firms. 

 

Other studies, however, provide conflicting results to those of Freeman (1987).  

Collins and Kothari (1989) find that firm size provides no incrementally useful 

information in explaining ERC’s.   Chaney and Jeter (1991) examined the effect of 

firm size on the magnitude of the ERC’s and found that ERC’s are positively related 

to firm size.  The reason put forward for the different conclusion reached is the event 

windows used.  They selected windows from 12 to 24 months and found the greater 

number of alternate sources of information about large firms over the longer event 

period enhanced the ERC’s.  This was seen to allow investors to more accurately 

interpret the information in financial statements and more accurately predict the future 

cash flows of firms and with less uncertainty.  Therefore, earnings reports of large 

firms are less noisy.  Hence, the parameters of these studies, such as the length of the 

event window, appear to be important in driving the differences in the results. 

 

Atiase (1995) theorised that firm size was important because of the differing amounts 

of predisclosure information that is released about firms.  He stated that the level of 
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information produced, and its dissemination, is an increasing function of firm size.  

Therefore, the amount of unexpected information conveyed to the market by actual 

earnings announcements should be inversely related to firm size.  The paper 

concludes that small firms have significantly larger returns around the announcement 

date than large firms, with the firm size variable negative and statistically significant 

at the 1% level.  This was argued to be evidence supporting the hypothesis that small 

firms have greater share price revaluation in response to earnings announcements, and 

hence firm size needs to be controlled for in capital markets research in accounting. 

 

2.4.3 The Stability of the Earnings-Return Relation 

 

The stability of the earnings-returns relation is another issue of importance to any 

analysis of the relation as if it is unstable then even perfect knowledge of future 

earnings will not be much use in predicting future returns.  Lev (1989) provided 

evidence of considerable instability in this relationship over time and Bowen, 

Burgstahler, and Daley (1987) and Beaver, Lambert, and Ryan (1987) also illustrated 

some instability within the relationship in their studies.  These fluctuations reflect 

negatively on the usefulness of earnings in predicting future stock returns, and suggest 

that high quality return prediction will be difficult to achieve.  Theory suggests that 

these fluctuations may be due to changes in the discount rate, business cycle changes, 

changes in inflation, and changes in production and investment decisions and hence 

may need to be taken into consideration in the modelling of these relationships. 

 

The above review briefly covers literature that examines the relevance of components 

of the earnings information.  These studies indicate that some benefit can be gained 
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from disaggregating accounting information and by allowing for implicit factors such 

as firm size.  The following section discusses literature that extends the earnings-

returns research by incorporating other, non-accounting, variables into these models.   

 

2.5 The Value Relevance of Non-Earnings Data 

 

This section reviews research that incorporates non-earnings data such as leverage, 

company publicity, trading volume and so on, into the earnings-returns value 

relevance framework to assess the information content of these items.   

 

Researching the association between interim information and security returns 

surrounding earnings announcements, Shores (1990) carried out an analysis of the 

information content of seven variables that proxy for the level of information in the 

earnings announcement.  The proxies were firm size, the number of financial analysts 

following the firm, the number of Wall Street Journal (WSJ) interim earnings 

announcements, the number of non-earnings announcements in the WSJ, the 

percentage trading volume, the number of market makers taking an actual buying or 

selling position in the market they actually make, and the percentage bid-ask spread.  

All of these factors are expected to be positively associated with the level of interim 

information. 

 

The results showed that there was significant overlap in the information content of 

annual information and interim information as proxies for the seven effects.  Although 

the results of the study do not support the interpretation of any of the proxies used in 
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the study individually for predicting earnings, it does illustrate the role of interim 

information in terms of pre-empting annual report information. 

 

Ou (1990) examined the relevance of non-earnings accounting information, in terms 

of its ability to predict earnings and provide incremental information content over and 

above earnings.  This paper provided empirical evidence suggesting a link between 

non-earnings figures and future earnings changes, hence implying that such 

information contained in financial reports proxies for future earnings, and may cause 

investors to revise their expectation of a firm in line with the non-earnings 

information. 

 

Since these two studies were published, a large number of variables have been 

examined for incremental information content over earnings.  For example, Kim, 

Chen, and Nance (1992) examined the information content of financial leverage.  The 

results supported the optimal leverage theory and that a change in a company’s share 

price in response to a change in it’s financial leverage will depend on the individual 

position of its’ existing financial leverage to its’ optimum.  This shows that the 

financial leverage of a company is important and contains information, yet the value 

of this information is restricted if one does not know the optimal level of leverage for 

a given firm.  There does not appear to be any definitive measure for calculating 

optimal leverage.   

 

The impact of financial leverage on the earnings-returns association was illustrated by 

Hodgson and Stevenson-Clarke (2000b).  They found that firms with high financial 

leverage had earnings that contained a greater level of transitory items and cash flows 
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with higher incremental information content relative to earnings.  This was argued to 

be related to earnings becoming less informative as the probability of failure 

increased.  Hence, the level of financial leverage is a key variable in the earnings-

returns association.    

 

Another paper by Lev and Thiagarajan (1993) examined the value relevance of 

accounting fundamentals over earnings.  Fundamental analysis is used by analysts in 

determining the value of stocks through detailed examination of key value drivers (the 

fundamentals) such as risk, growth, and competitive market position.  They found that 

most of the fundamentals assessed in the study were value relevant.  This shows that 

investors and analysts use non-earnings accounting data in their analysis of individual 

stocks, and that this information is value relevant. 

 

A recent paper by Kerstein and Kim (1995) looked at the incremental information 

content of capital expenditures.  They argued that capital expenditures provide 

information to the market that is not captured in the current earnings information as 

managers respond to private information about future product demands and 

production and other costs through their investment decisions.  The results showed 

that unexpected capital expenditures provide incremental value relevant information 

beyond unexpected earnings. 

 

Overall, the literature examining the incremental information content of non-earnings 

variables illustrates the value of incorporating variables such as leverage, firm size, 

risk, and so on into earnings-returns association studies.  The literature illustrates a 
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number of these variables have incremental value over and above earnings (the 

omitted variables problem) and stronger results are hence obtained.  

 

The area of the capital markets research that examines the value relevance of earnings 

has developed significantly over the past thirty years.  This literature is characterised 

by attempts to improve the research designs employed in order to obtain a better 

understanding of the usefulness of earnings, and other accounting variables, and in 

doing so strengthen regression results.  It appears that recent attempts at refinement 

have failed to reveal conclusive insights into the role of earnings in security valuation.  

Baruch Lev’s (1989) influential paper suggested several reasons why the statistical 

evidence on the earnings-returns association is weak.  Lev argued that the research 

provided evidence of the “bottom line” profit figures modest informational 

contribution to investors, and suggested that earnings data should be more 

comprehensive and include details of earnings components.  For this he terms the 

level of earnings quality, and argues if accounting earnings numbers used in 

regressions are not accurate in depicting the performance of the company, then it is 

not reasonable to expect that the regression results will show any relationship between 

earnings and returns.  

 

This is a vital point as the research refinements discussed above all centre on 

statistical models and fail to test the quality of the input data.  A major part of this is 

the information dissemination process, a process that very little is known about in 

terms of how information is gained and to what extent it is used.  Lev (1989) shows 

that improvements in the information dissemination process may increase the 

usefulness of earnings figures.   
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The above review covers several areas of the capital markets literature as it pertains to 

this thesis.  Consequently, other areas of significant interest such as the literature on 

analyst’s forecasts, earnings management, and fundamental analysis have not been 

covered.  Such omissions are simply a virtue of the size and complexity of the capital 

markets literature that make it impractical to cover them in this review.  One such area 

is the long running debate over dirty surplus accounting procedures which is 

discussed in the following section.   

 

2.6 The Clean Surplus Relation and Stock Valuation 

 

The debate over clean surplus accounting dates from the early 1900’s when questions 

relating to the purpose of the income statement were hotly debated.  The point of the 

debate was whether clean surplus accounting should become a postulate of 

accounting, a debate that is yet to be settled with the accounting framework allowing 

for ‘dirty surplus’ items to breach the clean surplus relation.  In recent times the clean 

surplus relation is a common underlying assumption of valuation methodologies such 

as the Ohlson model (Ohlson, 1995 and Feltham and Ohlson 1995).  

 

This section discusses the literature that examines the historical arguments for and 

against the clean surplus accounting relation.  The developments within these 

arguments and the empirical evidence on them will be reviewed, starting with a 

definition of the clean surplus relation. 
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2.6.1 Defining the Clean Surplus Relation 

 

The early literature defined clean surplus accounting as an accounting identity where 

income of a period is equal to net dividends plus the change in book value of equity 

(Brief and Peasnell, 1996).  This definition ensures that the clean surplus accounting 

concept will hold as only accounting transactions that affect the owners’ interest in a 

business can bypass the income statement, eg capital raisings.  Therefore, all 

revenues, expenses, gains, and losses must flow through the income statement, 

ensuring a clean surplus.  If these flows are not included in the income statement then 

changes in equity (plus dividend payouts) will not be equal to the sum of income in 

each period.  This would entail dirty surplus accounting where total income over the 

life of the firm will not equal net cash flows (Brief and Peasnell, 1996). 

 

2.6.2 The Early Research 

 

The early research debated the merits of clean surplus and dirty surplus accounting 

using arguments that are still common today.  May (1937) first argued in favour of 

clean surplus accounting suggesting that an annual income statement was like a 

chapter of a book in a firm’s history and that it must be viewed in conjunction with all 

previous chapters of the book.  This was used as the basis for his argument, stating 

that expenses relating to prior periods should be charged directly against income and, 

therefore, provide a clean surplus.  This was supported by Littleton (1940) who 

argued for the integration of income and surplus statements, arguing that the most 

efficient means of returning a periodic profit or loss is through the perfection of the 
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accrual system of accounting, which would remove irregular occurrences and uphold 

clean surplus accounting.   

 

An opposite opinion was given by Paton (1934) who advocated the use of dirty 

surplus accounting in terms of losses that were outside the normal operations of a 

business.  He drew the distinction between expenses and losses, and argued that losses 

outside the scope of normal activities should be charged to a surplus account.  

Furthermore, he argued for a separate statement of surplus accounts, suggesting that 

combining income and surplus amounts would tell the whole story including the 

surplus balances as they appear in the balance sheet.  This view opposed the majority 

view at the time (Brief and Peasnell, 1996). 

 

The Arthur Andersen and Co article (1962) offered another opinion dissenting from 

that of May (1937) and Littleton (1940) in evaluating two different methods of 

reporting income; (1) the all-inclusive method that includes all changes in the 

proprietorship of a business in a given period; and (2) the current operating 

performance method that excludes items that do not affect the operating performance 

of a firm in the current period.  This included material items not related to the period 

and material extraordinary or non-recurring items that clearly fall outside the normal 

operations of a company.  The paper argued for the second method stating that the 

first method resulted in income statements that are largely reflective of non-operating 

items, reducing the usefulness of accounting information in terms of the valuation of 

an entity.  They also suggested that the variability of accounting numbers increases 

with the use of the all inclusive income method.  Hence, the dirty surplus accounting 

approach to measuring income was favoured. 
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The Arthur Andersen and Co article incorporated another important issue; should the 

income statement have predictive ability?  The answer proposed by the authors was 

that the accounting information contained in the income statement should allow 

investors to predict the future performance of a company (which is directly related to 

the quality of the accounting information contained in the financial statements).  This 

supported dirty surplus accounting as the all-inclusive clean surplus accounting 

approach contains information that is not related to the current operational 

performance of a company. 

 

Kiger and Williams (1977) also examined the concept of income presentation in terms 

of these two techniques.  They concluded that in practice a hybrid form of the two 

techniques had developed to meet the pressures placed on accounting information by 

financial statement users.  They suggested that there is (1) too great an emphasis on a 

single income figure which distinguishes itself from the extraordinary items line item 

by the placement on the income statement; (2) the pressure to provide information that 

was related to current or normal operations while still using the all-inclusive income 

approach; and (3) there was a need to define items that were outside the normal 

operations of the business.  This, they argued, had led to the sharp distinction between 

prior period adjustments and extraordinary items, clouding the purpose of financial 

statements. 

 

The valuation perspective was further developed by Peasnell (1982) who studied the 

relationship between clean surplus and residual income.  This paper used net present 

value models, assuming a clean surplus relation, to show that the net present value is 
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the discounted value of residual income adjusted for the difference between terminal 

book value and market value.   

 

The above research shows that clean surplus is defended in terms of the analytical 

properties of accounting.  Both Paton (1934) and Littleton (1940) recognised that 

annual income statements are just individual reports pertaining to one time period and 

that all annual reports in total should equal the lifetime income of the firm.  Moreover, 

Preinreich (1936) showed that over a finite time horizon, discounted residual earnings 

equals the discounted net dividends as long as the firm’s terminal value equals 

accounting book value.  This will only hold if clean surplus is maintained.  Therefore 

the use of clean surplus was argued to facilitate the valuation process of corporations 

(Brief and Peasnell, 1996). 

 

A similar model to that of Preinreich (1936) was derived by Edwards and Bell (1961).  

They used the market value of a firm in place of accounting book value and 

formulated a clean surplus relation where realisable profit equals the change in the 

market value of a firm plus any dividends paid out.  Hence, this valuation relationship 

will also only hold if the clean surplus relationship holds.  

 

2.6.3 Recent Research 

 

The clean surplus relation and how it could be used in security valuation was 

examined by Ohlson (1989).  The Ohlson paper argued that a valuation based on 

future dividends can also be expressed as a function of future accounting numbers if 

the clean surplus relation is maintained.  The paper then demonstrated that current 
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earnings, dividends, and accounting book value can act as individual variables that 

effect firm value.  Interestingly, it was noted that an issue of concern was the nature of 

prior period adjustments.  It was suggested that consideration should be given to 

expanding the model to allow for such dirty surplus flows. 

 

The clean surplus relation has also been employed as a framework around which 

valuation models such as fundamental analysis (Penman, 1992) and residual income 

(Ohlson, 1995; O’Hanlon 1995) are built.  Bernard (1995) illustrates how such models 

provide a theoretical grounding for research concerned with prediction models based 

on clean surplus fundamentals such as earnings.  Bernard (1995) also empirically 

illustrates that more than twice the variation in stock price is explained when price is 

expressed as a function of current book value plus the forecasted residual income.  

Penman (1992) also employs a measure of clean surplus earnings in a returns-earnings 

model and concludes that clean surplus earnings is more useful than cash flows as 

they use a book value that is continually updated at the end of each period.   

 

Much of the above research tends to argue in favour of some form of the clean surplus 

relation.  The importance of this is that, in practice, clean surplus is not maintained 

under the accounting standards of the U.S., the U.K., and Australia.  As Ohlson 

(1989) suggests, the research should consider the implication of dirty surplus flows 

and incorporate these into research designs. 

 

Amir, Harris, and Venuti (1993) take up this recommendation and compare the value-

relevance of accounting measures in the U.S and other countries, finding minimal 

evidence that dirty surplus accounting flows such as asset revaluations, goodwill, 
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pension and tax adjustments to earnings, and other earnings adjustments provide value 

relevance in terms of the earnings-returns association. 

 

The argument that accounting numbers should provide a figure that is representative 

of trading activities, non-recurring and other irrelevant items, such as those found in 

the clean surplus equation, is taken up in a paper by Black (1993b).  This paper 

examines various accounting procedures to assess whether changes to these will 

increase the information usefulness of accounting numbers.  The primary conclusion 

of the paper suggests that specific changes in accounting procedures can increase the 

information content of accounting numbers.  Black (1993b) states that “the most 

radical change is giving up conventional articulation between income statement and 

the balance sheet” (Black, 1993b, p. 1) and hence clean surplus accounting.  This, it is 

argued, would improve the value relevance of accounting numbers.  The valuation 

argument is further investigated by Penman (1996) who suggested that using 

accounting ratios that do not support clean surplus, such as the price-earnings ratio, 

could explain some of the market’s mispricing of securities.  

 

The value relevance and irrelevance of clean surplus accounting for corporate 

valuation was examined by Scott (1997).  The paper found that within a strict clean 

surplus framework “value can be represented as a linear function of the two 

components of clean surplus earnings, book value and dividends” (Scott, 1997, p226).  

This suggests that if clean surplus earnings, book value, and cumulated dividends 

provide sufficient predictive ability to forecast earnings then clean surplus earnings is 

value relevant.  However, if one of the clean surplus components is not useful in 

predicting future earnings then the clean surplus equation is irrelevant.  This may 
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occur if, for example, an item is non-recurring and transitory in nature.  Scott (1997) 

concludes that the valuation usefulness of the clean surplus relation is important 

arguing that “the clean surplus theory leads directly to the measurement perspective” 

(Scott, 1997, p. 144). 

 

The importance of the clean/dirty surplus debate is reviewed by Stark (1997).  This 

article investigates several arguments including those surrounding the predictive 

ability of accounting.   The paper argues in favour of the use of accounting 

information for predictive purposes and states that “It seems unlikely to be the case 

that clean surplus earnings automatically has a fundamental role in corporate 

valuation” (Stark, 1997, p. 226).  This was illustrated in the context of firm valuation 

using a maintainable earnings approach where the components of clean surplus 

earnings that are not relevant to the trading activities of a company are removed.  This 

increased the predictive ability of the income numbers, supporting the use of a dirty 

surplus accounting equation. 

 

The advantages and disadvantages of clean surplus accounting models were further 

discussed by Walker (1997).  The advantages articulated were: (1) they refocussed 

attention on fundamental valuation issues as opposed to concentration on correlations 

between earnings and returns; (2) the clean surplus approach requires research to 

allow for the impact on the level and increase in retained earnings and clearly defines 

the relationship between earnings, dividends, and book value; (3) the approach 

provides a coherent theoretical base for traditional market based accounting research; 

and (4) it has also led to renewed interest in fundamental analysis for use in the 

valuation of corporate securities. 
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The noted disadvantages of clean surplus accounting models were: (1) the approach 

leads to numerous practical problems considering the fact that dirty surplus 

accounting techniques are used in practice around the world; (2) the aggregation issue 

again surfaces and he points out that “clean surplus earnings will not be a valuation 

significant statistic for its components” (p. 352); (3) the models do not illustrate the 

need to report earnings and book values at all and, as Black (1993b) points out, 

deviations from clean surplus accounting may actually increase the useability of 

accounting information; (4) the models rule out information signalling through firms’ 

financial decisions as they assume the information environment is given and constant 

over time; (5) the approach assumes linear information dynamics while recent 

research such as Hayn (1995) present evidence of non-linearity in the relationship of 

earnings and security prices; and (6) that one of the assumptions of information 

dynamics suggests that abnormal earnings follow a stationary stochastic process, yet it 

has been shown that this is not always true. 

 

Based on the discussion of the above advantages and disadvantages, Walker (1997) 

concluded that within clean surplus models based on linear information dynamics it 

may not be possible to represent the fundamental aspects of a firms’ behaviour.  A 

main point in reaching this conclusion is the argument that when using clean surplus 

models certain assumptions about information dynamics over time are made, 

including linearity.  He points out that there are several reasons why there could be 

non-linearity in information dynamics in the real world. 
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Additional advantages for comprehensive income reporting, which entails a clean 

surplus relation, were added by Penman (1996).  These were: (1) a focus on a 

comprehensive income number forces management to consider all factors that affect 

owners’ wealth; (2) analysts are forced to consider all effects on owners’ wealth when 

making earnings forecasts; (3) it would remove the ability of accounting standard 

setters to adopt standards that allow flows to bypass the income statement; (4) it 

yields a clean articulation of income statement, balance sheet, and the cash flow 

statement. 

 

In a recent paper O’Hanlon and Pope (1997) specifically studied the value relevance 

of dirty surplus flows in the U.K. setting.  The paper showed that the dirty surplus 

flows provided little incremental explanatory power over and above earnings even 

over cumulation periods of up to twenty years.  The paper specifically concludes that 

their results should allay concerns about the use of dirty surplus accounting 

techniques. 

 

On a different note, Holthausen and Watts (2001) argue that dirty surplus accounting 

is required due to the differing roles that the income statement (performance 

measurement for compensation contracting and monitoring) and balance sheet 

(estimation of liquidation value for borrowing purposes).  Hence, given these different 

roles (which defines the content of these statements), dirty surplus is required to allow 

financial statements to articulate.  Furthermore, they argue that contracting parties 

would resist clean surplus requirements, as it would mitigate the usefulness of 

financial statements for their purposes. 
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The above review of the clean/dirty surplus accounting literature illustrates a long 

running debate originating from the work of authors such as May (1937) and Paton 

(1934).  In recent times much of the research favours the clean surplus approach, 

arguing that the exclusion of dirty surplus items allows for the information content of 

these items to be removed from the income statement.  Furthermore, it is increasingly 

becoming an underlying assumption of valuation models.  On the other hand, those 

that support dirty surplus argue that such items are not of an operational nature and 

hence, if included, obscure the predictive ability of the accounting numbers.  As Brief 

and Peasnell (1996) point out, the debate over clean surplus accounting is generally 

concerned with the predictive ability of income statements. 

 

With interest in clean surplus accounting high within the value relevance literature, a 

relevant issue to investigate is whether or not the dirty surplus flows provide any 

value relevant information over and above operating clean surplus earnings.  This is 

particularly the case in the Australian context where there is little evidence on this 

issue.  Furthermore, the work could be extended to account for non-linearities, firm 

size and leverage effects, and other econometric concerns such as heteroskedasticity.  

This would provide further insight into the debate over the value relevance of dirty 

surplus accounting methods. 

 

2.7 The Long-term Changes in the Value Relevance of Accounting 

Information 

 

An area of research emerged in the mid 1990’s that examines the long-term trend in 

value relevance of financial statement information.  The literature was motivated by 
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concerns in the professional literature that the current accounting information was 

irrelevant for modern organisations due to a variety of institutional, technological and 

macro economic changes that had occurred over the past 30 years.  The early 

literature set out to see if this was in fact the case with the more recent work 

concentrating on the factors that are driving the changing relevance of accounting 

information.      

 

This section reviews this area of the capital markets research beginning with a 

discussion of the reasons suggested for why financial statement information is thought 

to be losing its relevance.  This is followed by a review of the initial research findings, 

then the recent developments, areas for extension, and finally a summary. 

 

2.7.1 Reasons for the Declining Relevance of Financial Statements 

 

Concerns over the declining value relevance of financial statements that led to the 

empirical investigation of this issue, stemmed from both the academic literature and 

the professional literature.  Early discussion was stimulated by various articles in the 

professional literature5 that questioned the direction that financial accounting 

standards had taken, particularly in view of significant changes occurring in the 

economy (such as conversion to high-tech industrial processes).  Such articles 

questioned the relevance of traditional financial statements for assessing value, 

arguing that investors are increasingly turning to other sources of information to meet 

their requirements.  Consequently, this decreases the relative importance of financial 

                                                 
5 See Elliott and Jacobson (1991), Jenkins (1994), Rimerman (1990) and Sever and Boisclair (1990) for 
example. 
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information in terms of the range of information available to investors and analysts.  

The overriding concern embedded in this argument, is the ramification of this trend 

for the role of accountants, as providers of financial statement information, which 

would also be seen to be diminishing. 

 

Rimerman (1990), for example, argues that there are a number of factors that have 

contributed to the declining relevance of financial statements including the issue that 

the current business environment is radically different to the one that existed when 

generally accepted accounting principles (GAAP) were developed.6  Furthermore, the 

GAAP model does not take account of the significant increase in the potential sources 

of future economic benefits, nor does it include many non-monetary assets.  Other 

factors identified include increased exposure to currency, commodity, and interest rate 

volatility, and the proliferation of technological development and the impact this has 

on the business process.    

 

Another issue discussed by Rimerman (1990), Elliott and Jacobson (1991) and 

Jenkins (1994) is the increased sophistication of investors, whom in turn require more 

relevant and timely financial and non-financial information to meet their needs.   

Given the rapid developments in information technology, it is suggested that there is 

scope to improve the relevance and timeliness of financial reporting.  This would 

assist in meeting the needs of sophisticated investors and perhaps, to some extent, 

reduce their reliance on non-accounting sources of information (Rimerman, 1990). 

 

                                                 
6 For example, the sources and levels of risk and the general increase in the volatility of asset returns. 
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In terms of implications for the accounting profession, concerns have been raised over 

a continual decline in the usefulness of financial statements that, if not addressed, will 

lead to such information providing a minimal contribution to the operations of the 

capital markets.  Furthermore, this negates the role of accountants, which in turn may 

lead to direct government intervention into the standard setting process, removing the 

self-regulatory powers of the accounting profession. 

 

To alleviate these issues, Rimerman (1990), Elliott and Jacobson (1991) and Jenkins 

(1994) suggested a series of steps that the profession may consider taking.  These 

include; (1) modifying the reporting process so it better falls in line with the needs of 

the changing business climate, including an exploration of more timely financial 

reporting through the use of technology; (2) examine alternative models to the current 

financial statement model; (3) identify other forms of competing information and 

determining if financial statements can be expanded to incorporate any of these; (4) 

develop a standard setting policy that requires aggressive maintenance of the 

standards such that they are able to provide more relevant, informative and cost-

effective information; (5) sponsor review committees to investigate the relevance of 

financial reporting and how this can be improved; and (6) develop means of 

generating dialogue between practitioners, academics, government, and standard 

setters to promote relevant research into standard setting issues.  These arguments are 

clearly aimed at improving the financial reporting process in terms of its relevance to 

the capital markets.  Similar arguments are often made in the academic literature. 
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The academic literature has long questioned the low statistical power of value 

relevance tests of accounting information (particularly earnings) as discussed above.7  

The literature has determined specific issues that have led to a decline in the relevance 

of financial statement items, such as Hayn (1995) and Basu (1997) suggesting that 

negative earnings and non-recurring items have adversely effected the value relevance 

of earnings.  A paper by Shina and Watts (2001) argues that even with additional, 

alternate sources of information, the decline in the relevance of financial reports leads 

to a loss in economic efficiency.  Other studies have directly investigated the claims 

of a long-term decline in the value relevance of accounting information.  These 

studies are reviewed in the next section. 

 

2.7.2 The Initial Evidence 

 

Claims in the professional and academic literature that accounting information had 

lost its relevance, or was in danger of losing it, has served as a motivation for a pool 

of literature that uses a variety of research designs to assess whether this, in fact, is the 

case.  The initial evidence in this area (Berger, Ofek and Swary, 1996; Collins, 

Maydew and Weiss, 1997) generally concluded that accounting earnings information 

has declined in relevance.  However, this has been countered by the increasing 

relevance of balance sheet information, such that the overall ‘net’ value relevance of 

accounting information has not declined.  The two arguments that are articulated in 

the literature to explain this are (1) that earnings contains an increasing level of 

transitory components and hence book values serve as a better proxy for future 

                                                 
7 See section 2.3.3 
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returns; and (2) book values also proxy for the firm’s abandonment option, therefore, 

increasing in value relevance while earnings has declined. 

 

The Collins, Maydew and Weiss (1997) study used the R2 as the primary metric of 

discriminating between the value-relevance of three different models over the 41-year 

period 1953 to 1993 using US data.  The first of these examined the value relevance 

of earnings in a price levels regression with a three-month lag in the price (beyond the 

fiscal year-end) defined as: 

 

ititioit EP εββ ++=        (2.1) 

 

The second model assessed the value relevance of book value, again in a lagged price 

levels regression defined as: 

 

ititioit BVP εββ ++=       (2.2) 

 

The third model examined the combined impact of earnings and book value in an 

Ohlson (1995) style regression model and was defined as: 

 

itititoit BVEP εααα +++= 21      (2.3) 

 

The results from these models illustrated a decline in the R2 measure of explanatory 

power for the earnings model over the sample period, an increase in the R2 of the book 

value model and a slight increase in the combined Ohlson model.  To further test this, 

the authors regress the R2 measures on a time trend variable in the following model: 
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itt TIMER εφφ ++= 10
2       (2.4) 

 

The results of this model confirmed the results of the first three equations.  They also 

split the samples for these models based on the level of intangible intensity, the 

occurrence of one-times items, positive/negative earnings and various combinations 

of these.  After controlling for size effects they conclude that the value-relevance of 

accounting information has not declined over time and that the decline in the 

relevance of earnings appears to be the result of the increasing number of one time 

items, increased frequency of negative earnings, the increasing relevance of firm size, 

and increasing levels of intangible intensity. 

 

Another study employs two methods to examine this issue: (1) the explanatory power 

of accounting information and (2) through a measure of returns that could be earned 

from perfect foreknowledge of financial statement information (Francis and Schipper, 

1999).  These are conducted using US data over the period 1952-1994.  The first 

method uses three models testing (1) the ability of earnings and change in earnings to 

explain cross-sectional yearly returns; (2) the ability of per share total assets and total 

liabilities to explain stock prices; and (3) the ability of both book values and earnings 

to explain stock prices in cross-section.  Additional regressions of the R2 on a time 

trend variable are also used in this study.  The results indicated that once again 

earnings declined in value relevance over the sample period, while both the balance 

sheet and Ohlson approaches slightly increased.8  

                                                 
8 These results are also examined by splitting the sample into high and low-tech stocks and also by a 
number of robustness checks.  The overall results, however, remain the same. 
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The second method involved the calculation of fifteen month excess returns to five 

hedge portfolios defined as (1) the sign of earnings where a short (long) position is 

taken in negative (positive) stocks; (2) the ranked change in earnings that is short 

(long) in the 40% of the lowest (highest) stocks; (3) the ranked change in cash flows 

that is short (long) in the 40% of the lowest (highest) stocks; (4) hedge portfolios 

formed on the basis of the ten fundamentals taken from Lev and Thiagarajan (1993); 

and (5) hedge portfolios formed on the basis of predictions from a returns on book 

value and earnings regression. 

 

The results from these models indicated that three of the five accounting hedge 

portfolios exhibit a statistically significant decline in returns over the sample period.  

These were the number (1), (4) and (5) portfolios from above.  The authors concluded 

from this that some metrics of financial statements have lost relevance over time 

while others have not.  

 

Using US data over the twenty-year period 1977-1996, Lev and Zarowin (1999) also 

examine the declining relevance of financial statement information.  They used two 

returns models and one Ohlson model, the first being an earnings model with a one-

year return window defined as: 

 

itititit EER εααα +∆++= 210      (2.5) 

 

                                                                                                                                            
 



59 

The second model splits earnings into cash flow and accrual components and is 

defined as: 

 

itititititit ACCACCCFCFR εααααα +∆++∆++= 21210    (2.6) 

 

The third model is an Ohlson model similar to the third model used in the Collins, 

Maydew and Weiss (1997) study (model 2.3 above).  The paper also uses time trend 

models for each of these similar to those employed in Collins, Maydew and Weiss 

(1997).  The results again indicated a statistically significant decline in the value 

relevance of earnings and furthermore that cash flows, although to a lesser extent, also 

declined in value relevance over time.  In contrast to Collins, Maydew and Weiss 

(1997), however, the results also indicated that the Ohlson model declined in value 

relevance over the twenty-year period. 

 

Lev and Zarowin (1999) also examined the impact of business change, as measured 

by year-end switches in ranked market value portfolios, evidencing that this is a key 

factor in the decline in the relevance of financial reports.  Furthermore, intangible 

intensity is examined from the perspective of research and development with evidence 

indicating that increases in this have also had a detrimental impact on the relevance of 

accounting information.  Overall, the study concludes that the relevance of financial 

information has declined over the examined twenty-year period, and that changes in 

the financial accounting reporting process are required to correct for this.  The authors 

point out that the differences in results from those of Collins, Maydew and Weiss 

(1997) and Francis and Schipper (1999) may be due to the shorter sample used. 
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Another paper that presents results in contrast to those of Collins, Maydew and Weiss 

(1997) and Francis and Schipper (1999) is Brown, Lo and Lys (1999).  This study 

examines the use of the R2 as the measure of change in value relevance over time, 

particularly in terms of scale factors between samples and over time.  The paper 

argues that the R2 measure of value relevance in regressions of price on earnings and 

book value per share is positively correlated with the coefficient of variation of the 

scale factor, and that this increases over time, biasing the results of such long-term 

regressions.   

 

The impact of this scale effect is examined by replicating the Collins, Maydew and 

Weiss (1997) analysis and then controlling for the scale factors by deflating the 

regressors of each model as follows: 
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A time trend regression is also estimated by Brown, Lo and Lys (1999) as per the 

Collins, Maydew and Weiss (1997) models.  The results indicate that there has been a 

statistically significant decline in the value relevance of the above model (2.7) over 

the sample period.  The study also tested for sensitivities of the model to the lag on 

the deflator using seven six monthly intervals from twelve months to forty-eight 

months.  Results indicate a significantly negative time trend variable for lagged 

deflators up to thirty months.  Hence, the authors conclude that the results are not 

sensitive to the lag period.  This contrasts with the results of the Collins, Maydew and 

Weiss (1997) paper when scale effects are controlled for.   
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Overall, the Brown, Lo and Lys (1999) paper concludes that researchers ought to be 

cautious when using R2 as a measure of value relevance over time in a price 

regression, as scale effects may render this measure unrealistic.  The results presented 

are in direct contrast to those of Collins, Maydew and Weiss (1999) and Francis and 

Schipper (1999) and hence illustrate the importance of careful research design. 

 

The overall conclusion of this initial evidence is that the strength of the traditional 

linear earnings-returns relation has deteriorated over time confirming the concerns 

raised in the professional literature in the early 1990’s.  In terms of other accounting 

variables, the results are a little more ambiguous, however, the arguments of Lev and 

Zarowin (1999) and Brown, Lo and Lys (1999) appear pervasive, suggesting that the 

relevance of balance sheet variables has also deteriorated.  It appears that this issue is 

far from settled, with further research required to analyse other accounting variables, 

other research designs, and whether similar trends exist in other (non-US) regions.   

 

2.7.3 Recent Developments/Extensions 

 

Recent developments and extensions in this area have concentrated on different 

research designs and attempts to determine what other information is replacing 

earnings as it declines.  For example, Landsman and Maydew (2002) examined the 

information content of earnings over the period 1972-1998 using an event study 

methodology based on earnings announcements.  The metrics used are abnormal 

trading volume and abnormal stock price volatility over a three-day event window.   

The study finds no evidence of a decline in the value relevance of earnings over the 
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sample period, in fact, there is some evidence to suggest there has actually been an 

increase in value relevance.   

 

Landsman and Maydew (2002) also examine the impact of items that are likely to 

have influenced the earnings-returns association over time including industry, 

intangible intensity, firm size, earnings predictability, non-recurring items, losses, 

persistence, litigation risk, and sign of unexpected earnings.  They find that while 

many of these have a significantly positive coefficient, after controlling for them, the 

time trend coefficient on earnings still remains positive and significant across most 

specifications.  Overall, the study concludes that the information content of earnings, 

as measured by Beaver (1968), had not declined over the sample period 1972-1998. 

 

Other studies examine different aspects of the value relevance of accounting 

information such as whether analyst’s reports are gaining relevance at the expense of 

earnings,9 or whether alternative accounting-based financial and non-financial 

performance metrics are increasing in value relevance such as EBITDA or industry 

specific performance measures.10  Much of this is work in progress, with preliminary 

results indicating that such items provide further explanation as to why earnings 

appears to have declined in value relevance. 

 

This section reviewed the literature that examines the long-term decline in the value 

relevance of accounting information.  The literature confirms the concerns of the 

professional literature in so far as the traditional linear earnings-returns association 

                                                 
9 Francis, Schipper and Vincent (2001a) 
10 Francis, Schipper and Vincent (2001c) 
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having declined in value relevance over time.  There are a number of research 

opportunities in this area, particularly in the non-US context, as a majority of the 

literature in this area is based on US data.  There is also scope to employ alternate 

research designs that control for non-linearity, test different accounting earnings 

metrics, test different accounting variables, examine the risk relevance of accounting 

information over time, and whether different institutional, legal and cultural 

frameworks facilitate a greater or lesser decline in the relevance of financial statement 

information.   

 

2.8 Summary 

 

This chapter examined a variety of issues in the pool of literature known as capital 

markets research.  This researched developed from the early work of Ball and Brown 

(1968) and Beaver (1968) was motivated by concerns over the normative theories of 

the 1950’s and 1960’s which conflicted with the assertion that the accounting 

function, as a measure of firm performance, should be reflected in market metrics of 

performance such as stock prices and hence, useful for investors.  This provided the 

foundation for a pool of literature that has rapidly expanded to include many areas of 

accounting and finance generally.   

 

Despite the rapid growth in research, the early work suffered from low statistical 

power, particularly in terms of the strength of the earnings-returns relationship.  An 

influential paper by Lev (1989) suggest several reasons for this including an omitted 

variables problem and an errors in variables problem.  While each of these has been 
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investigated, recent review papers suggest that a number of research opportunities 

exist. 

 

One such area is the value relevance of dirty surplus accounting flows.  Debate over 

such items dates back to the early 1900’s with interest again being raised in the 

modern valuation literature.  The evidence in the US and UK indicates that these 

items provide little incremental explanatory power over and above reported earnings.  

There is, however, no evidence in the Australian context, nor has the impact of firm 

size, risk, or the level of transitory items within the earnings stream been considered 

in this area.  Therefore, an opportunity exists to contribute to both the omitted 

variables and the errors-in-variables issues in this area. 

 

Another important issue that has arisen in the recent literature is the changing nature 

of the relationship between accounting information and market metrics of value.  

Recent evidence suggests that the strength of the traditional linear association between 

accounting earnings and stock prices has decreased over time (Collins, Maydew and 

Weiss, 1997; Lev and Zarowin, 1999).  The current literature concentrates on the US 

market and hence, further research is required in other markets.  Furthermore, 

research is required to determine the nature of this changing relationship and the 

impact of different industries, organisations of different size and so on.  

 

Overall, the literature reviewed in this chapter illustrates that there are many questions 

still to be answered in the terms of the role of accounting information in the capital 

markets.  The following chapter addresses another such area of research opportunity; 

the risk relevance of accounting information.  
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Chapter Three 

Literature Review: The Risk Relevance of Accounting Variables 

 

3.0 Introduction 

 

This chapter reviews the literature that examines the relationship between accounting 

information and systematic risk both in terms of association and prediction.  The 

review is broken into several parts with the first covering the relevance of risk 

research, followed by a discussion of accounting standards related to risk and a review 

of the literature that questions the usefulness of systematic risk.  Also included is a 

discussion of issues in systematic risk estimation and a review of the literature 

examining the risk relevance of accounting variables.  The chapter is concluded with a 

summary section recapping the key points raised.  

 

3.1 The Relevance of Risk Research 

 

Numerous researchers have examined the relevance of accounting information to 

stock returns over the last thirty years.  The literature has generally developed into 

two forms, the information perspective, that examines the information relevance of 

various accounting variables and their ability to explain stock returns, and the more 

recent prediction perspective, that focuses on the estimation and prediction of firm 

value using accounting variables.  A component of the firm value studies is the 

association of accounting variables with firm risk.  Early research such as Beaver, 

Kettler and Scholes (1970) examined the relationship between market-determined and 

accounting determined risk measures and was largely intuitively motivated. 
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Curiously, the line of research into accounting measures of risk dissipated in the 

1980’s while the literature examining the association of earnings and balance sheet 

items with value (the so-called value-relevance literature) has flourished.   

 

The role of systematic risk is important in many areas of finance theory, especially in 

the valuation of a firm.  Historically this commonly employs the capital asset pricing 

model (CAPM) of Sharpe (1964) and Lintner (1965) to measure systematic risk.  Risk 

research, which relates accounting variables to measures of systematic risk, has much 

to offer both as an alternative to market based estimations and predictions, but also in 

terms of accounting policy formulation and investor decision making.  In a review of 

the literature Ryan (1997) discusses four motivations for accounting research on risk: 

(1) the development of more efficient ex post risk measures;  (2) the determination of 

the actual risk determinants rather than just determination of the level of risk; (3) 

overcoming the problem that conventional ex post measures cannot be used for non-

listed entities, initial public offering firms, or those that do not have sufficient trading 

history or even those that are not listed on stock exchanges; and (4) the development 

of trading strategies and the construction of portfolios with the desired level of risk.  

Given these motivations, it is surprising that the literature is relatively underdeveloped 

with little research published in the past decade.  For example, in the Australian 

environment there is only one published paper examining the ability of accounting 

variables to predict systematic beta risk (Castagna and Matolcsy, 1978), and there is a 

clear need to update and develop further the literature.  Potential developments 

include other adjustments to beta (Laveren, Durinck, De Ceuster and Lybaert, 1997), 

controlling for different market conditions (Kim and Ismail, 1998), including other 
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accounting variables (Ismail and Kim, 1998), and altering the estimation of beta in 

light of recent developments in the literature (Faff, Hillier and Hillier, 2000). 

 

Another key incentive in research relating accounting variables to risk measurement is 

the assessment of the risk relevance of the variables examined.  This can then be 

manifested in amendments to financial disclosure regulation to ensure that the risk 

relativity of financial information is adequately disclosed to investors, assisting them 

in asset allocation decisions.  Recently authors such as Scholes (1996) and Ryan 

(1997) have argued for the development of a set of accounting risk standards to 

overcome the traditional cost accounting systems inflexibility and concentration on 

static valuations.  This would allow a dynamic valuation system for risk sensitive 

items and the inclusion of high risk off balance sheet items.  The development of such 

standards hinges on the key issues of identification of risk relevant accounting items.  

This research addresses this problem by identifying risk relevant accounting variables 

that may potentially enhance the usefulness of accounting information. 

 

3.2 Accounting Standards Related to Risk 

 

The importance of accounting variable related risk research can be summarised into 

two primary areas.  First, an improved understanding of the risk relevance of 

accounting variables will allow financial statement users to better assess investment 

alternatives in light of risk/return relationships.  Second, research in this area allows 

the identification of accounting variables that are specific risk determinants (as per 

high associations with beta risk) that will allow a focused risk-reporting framework to 

be developed.   
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The development of a risk-reporting framework has been slow, despite calls for 

changes to the accounting system by authors such as Scholes (1996) and Ryan (1997) 

and attention from financial reporting committees and academic conference 

proceedings.11  The movement towards a risk-reporting framework is underpinned by 

the gradual evolution of the broader accounting system such as fair/market value 

accounting for certain balance sheet items such as derivatives.  The idea of a risk 

disclosure framework is not new, as certain industries, such as the finance and 

insurance sectors, are required to report specific risks such as liquidity and capital 

risks.  A review of the Australian accounting standards reveals risk reporting 

requirements in four main areas: accounting for derivatives and other financial 

instruments, financial reporting by financial institutions, insurance activities, and 

contingent liabilities. 

 

The accounting for the reporting of derivatives has received considerable attention.  

This is due to the mostly off balance sheet treatment of such instruments where 

potentially significant financial gains/losses are possible (and hence risk is created), 

yet little formal recognition of this is required in financial statements.  Recently, 

Urgent Issues Group Abstract 29: Early Termination of Interest Rate Swaps 

(December 1999) was released in order to induce discussion on how interest rate 

hedges should be accounted for.  The release points out that there is concern over 

diverse accounting treatments of such contracts due to the fact that the Australian 

regulatory framework does not specifically provide a recommended treatment.  This 

                                                 
11  The AICPA special Committee on Financial Reporting (1994) and the 1997 FASB Financial 
Reporting Issues Group Conference 



69 

directly recognises a lack of control over the treatment of such items, which are highly 

risk relevant, and hence may reduce the usefulness of financial statements.  The 

proposed change falls in line with recent changes in the U.S.12 

 

Another example is the financial sector, which has been subject to risk disclosure 

regulation of credit risk since the late 1980’s.13  The justification for this has been that 

the welfare of the financial sector influences the strength of the economy, and the 

failure of one institution may have a contagion effect leading to the failure of others, 

or at least placing them under financial pressure.  The Australian accounting standards 

have two items directly related to financial reporting by financial institutions, AASB 

1032: Specific Disclosures by Financial Institutions and AASB 1033: Presentation 

and Disclosure of Financial Instruments.  These standards detail the physical layout of 

financial statements for this industry with specific disclosures required for contingent 

liabilities and a maturity profile of assets and liabilities to enable more reliable 

assessments of liquidity and solvency.  Also, a detailed report of impaired loans as 

these “involve more risk than loans which are being maintained in accordance with 

their contractual terms” (Para 7.2.9 AASB 1032), and specific disclosures on credit 

and interest rate risks associated with financial instruments.  The relevant banking 

authorities are now extending the risk-reporting framework introducing formal 

measures to require disclosure of risks associated with trading in derivative securities 

and other investments.   The effect of such risk disclosures has been a relatively low 

level of bank failures, evidencing the success of the framework.  This suggests that 

                                                 
12  In the U.S. requirements were introduced in 1997 by the SEC for the disclosure of market risk 
inherent in derivatives.  
13   This is associated with risk based capital standards implemented by OECD countries as a result of 
the 1988 Basel accord. 
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investors may also benefit from risk disclosures in other industries, facilitating a more 

informed investment decision. 

 

The insurance industry also has specific accounting standards dealing with financial 

reporting requirements.  These are AASB 1023: Financial Reporting of General 

Insurance Activities and AASB 1038: Life Insurance Business.  These standards again 

set out a detailed structure of financial reports and a number of financial performance 

and position disclosures including segment disclosures that identify the location of 

risks insured.  Once again these standards provide for significant risk disclosures 

within the reporting framework of an industry where the risk of financial distress is 

potentially high if the organisation is mismanaged.   

 

Contingent liabilities represent another source of potential risk.  Contingent liabilities 

are liabilities that have not been recognised in the accounts because of significant 

uncertainty over whether they will occur, and/or where the item cannot be reliably 

measured.  Historically, the requirement to disclose contingent liabilities was enforced 

through the corporations regulation, but was transferred to AASB 1034 “Information 

to be Disclosed in Financial Reports” in 1996, which required potential losses to be 

disclosed.  However, with the revision of AASB 1034 in October 1999, the 

requirement for these disclosures was removed with the expectation that exposure 

draft ED88 “Provisions and Contingencies” (December 1997) would replace this.  

This was not finalised and hence there is currently no requirement for the disclosure 

of contingent liabilities giving rise to the concern that companies may not make such 

disclosures.  The result is a potential deterioration in the usefulness and comparability 

of financial statements, increasing risk to investors and other users.   
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In response the urgent issues group has released ED35 “Disclosure of Contingent 

Liabilities” (August 2000) which proposes to reinstate the requirements of AASB 

1034 (1996) in regards to contingencies pending the implementation of ED88.  This 

situation illustrates the lack of attention placed on risk-related disclosures, and the 

brief discussion above highlights the relative lack of risk disclosure requirements 

within accounting regulations in Australia.  

 

There are also several other areas identified as having some risk 

disclosure/recognition in financial reporting such as the requirement to disclosure 

outstanding amounts or guarantees and the level of credit and liquidity risk faced as a 

result of any defeasance of debt (AASB 1014: Set-Off and Extinguishment of Debt).  

Also AASB 1015: Acquisition of Assets and AASB 1016: Accounting for 

Investments in Associates, when valuing a newly acquired asset or the carrying value 

of an investment in an associate, require the consideration of business, credit and 

market risks the institution is exposed to as a result of holding the asset.14  Hence, 

enforcing the recognition of risk by managers and its incorporation into financial 

statements.  Overall, there is little in the way of risk related disclosures for non-

financial firms in the Australian setting.   

 

3.3 Systematic Risk 

 

Systematic risk refers to the variation in a firms’ returns associated with factors 

common to the market, or the undiversifiable risk.  Hence, this risk cannot be 
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diversified away.  This is in contrast to firm specific, unsystematic risk, which is 

diversifiable through investing in other securities with less than perfectly positively 

correlated returns.  Hence, the total risk of a firm is made up of two components; 

systematic risk and unsystematic, or idiosyncratic risk.  The importance of systematic 

risk estimation is illustrated by its potential uses.  These include using beta as an 

investment strategy in the construction of portfolios with the desired risk and return 

characteristics, portfolio performance assessment and restructuring, capital budgeting 

decisions, and estimations of rates of return for valuation applications. 

 

A common method of measuring the systematic risk of a firm is the capital asset 

pricing model (CAPM).  This was developed by Sharpe (1964) and Lintner (1965) as 

an extension to the mean variance portfolio theory of Markowitz (1952) that 

introduced the notion that a security with a low covariance of returns with others in 

the portfolio will reduce the variance of the portfolio.  The CAPM extended this by 

illustrating that the expected return of a stock is dependent on the systematic risk of 

that stock and is expressed as: 

 

))(()( fmifi RRERRE −+= β      (3.1) 

 

where: 

 E(Ri) = the expected return on security i 

 Rf = the risk free rate of return 

 E(Rm) = the expected return on the market portfolio 

 βi = the systematic risk of stock i 

                                                                                                                                            
14 This is in the form of the discount rate in a discounted cash flow valuation model. 
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The beta measure in the CAPM equation is the term representing systematic risk and 

is defined as the covariance of the return on the stock with the return on the market 

over the variance of the market: 
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Therefore, ceteris paribus, the higher the systematic risk, the greater the expected 

return on the stock.  This supports the notion that systematic risk is priced according 

to CAPM and is the only risk priced.  This is consistent with the theory that investors 

will not be rewarded for risk that can simply be diversified away.  Hence, the CAPM 

is a single risk factor predictive model of security returns, where the only priced 

variable is beta, or systematic risk. 

 

The application of beta and the CAPM in practice is somewhat more difficult than the 

model suggests.  Problems arise from the estimation of the input variables, the risk 

free rate, the expected return on the market portfolio and on the asset, and the beta.  

These are usually estimated using historical data, however issues such as what is the 

appropriate risk-free rate, and what proxy to use for the market portfolio complicates 

this process.  The beta is often estimated using a market model and this also has a 

variety of methodological alternatives (to be discussed in the following section on 

beta estimation) that result in differing beta estimates.  This suggests that the ‘true’ 

values for these variables are not completely observable, and hence the estimates used 

introduce bias, inaccuracy and subjectivity depending on the proxies selected 

(Brailsford, Faff and Oliver, 1997).   
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In the past decade the literature has conducted an important, and ongoing, debate 

about the validity of beta and CAPM.  This was motivated by the research of Fama 

and French (1992, 1993, 1996) which questions the importance of a single factor 

(beta) model and the CAPM based on their evidence that it fails to fully capture the 

behaviour of security returns.  The other side of the argument, led by Kothari, 

Shanken and Sloan (1995) suggests that beta should not be considered ‘dead’ because, 

despite its shortcomings, beta still performs relatively well.  This debate is extremely 

important, as beta and the CAPM are historically two of the cornerstones of finance 

theory and the basis on which a significant amount of the empirical research in 

finance has been conducted over the past forty years.   

 

The Fama and French (1993, 1995, 1996) papers propose the following three factor 

model for stock portfolios as an extension to the CAPM, which Fama and French 

(1992) conclude fails to fully explain stock returns in cross section.  This model is 

defined as follows: 

 

ttttttt ehHMLsSMBRFRMbaRFR +++−+=− )(   (3.3) 

 

where: 

 Rt = the expected return on the stock (portfolio) at time t 

 RFt = the risk free rate at time t 

 SMBt = the excess return of small over large portfolios at time t 

 HMLt = the excess return of high over low book-to-market ratio portfolios at 

time t 
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Firm size and market to book are incorporated into the model on the grounds that they 

correct for firm specific information that erodes the efficiency concepts upon which 

the CAPM is based.  These two factors are incorporated with leverage and earnings-

price ratios in Fama and French (1993) to test the ability of CAPM to estimate returns.  

They conclude that their tests do not support the basic proposition of CAPM and that 

there is a positive relationship between stock returns and market beta.  They also find 

that in the period 1963 to 1990 the other variables assessed (size and market-to-book) 

capture the cross sectional variation in stock returns.  Specifically, they form 25 

portfolios based on firm size and book to market ratios and report average explanatory 

power (adjusted R2) of excess returns of 78% as opposed to 38% for the CAPM 

model.  These results are stated by Fama and French (1993) as compelling evidence in 

favour of the notion that beta and CAPM are “dead”.  

 

The response to the Fama and French papers has been significant with various authors 

offering support for beta and CAPM on both empirical and theoretical levels.   On an 

empirical level Kothari, Shaken and Sloan (1995) offer evidence that beta can 

significantly explain the cross-sectional variation in stock returns.  Furthermore, 

Kothari and Shaken (1999) find that while firm size does have some explanatory 

power, they find it is incrementally small.  They also suggest that market-to-book is 

only a weak determinant of cross sectional variation in returns, especially in large 

firms.  Black (1993a) takes a theoretical perspective, arguing that a theoretical base is 

essential in the process of estimating expected returns.  He concludes that the relative 

lack of theory in the Fama and French series of papers endorsing the three factor 

model and discrediting the CAPM is a result of data mining and dismisses the 
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importance of both the firm size and market to book variables.  Furthermore, 

Jagannathan and Wang (1996) suggest that the model is incomplete as it ignores 

human capital in the market index. 

 

There is also another stream of research emerging that compares the performance of 

asset pricing models.  A study by Porras (1998) directly compares the CAPM with the 

Fama-French three-factor model using value line data, on the basis that it is a close 

approximation of data available to investors, and concludes that the CAPM’s 

performance is similar to that of the Fama-French model.  The paper also discusses 

concerns over the validity of results for both models due to biases from survivorship 

effects, data mining, errors in variables, and the generally complex statistical methods 

employed.  This uncertainty surrounding the data and methodologies employed is 

suggested as the one common ground between the CAPM and Fama French 

supporters. 

 

A recent study by Pastor and Stambaugh (2000) compares pricing models from an 

investor’s perspective concluding that the different models often imply similar 

portfolio selections despite dissimilar views and approaches to assessing the 

determinants of expected returns.  They also suggest that investors are not likely to 

fully trust a single model and expect some degree of inaccuracy.  This may result in 

investors utilising more than one model, diminishing the importance of assessing 

which model is superior to the other.  

 

In summary, while there appears to be strong evidence emerging that questions the 

empirical performance of beta and CAPM, the research has proposed several reasons 
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why beta and the CAPM should not be abandoned.  These are summarised by 

Brailsford, Faff and Oliver (1997) as; (1) there is no credible theoretical model to 

replace the CAPM (Black, 1993a); (2) the counter evidence offered in support of 

CAPM (Jagannathan and Wang 1996, Kothari and Shaken 1995, Kothari, Shaken and 

Sloan 1995); and (3) even if the CAPM is believed to be incomplete, then this does 

not mean that the concept of beta risk is dead, as beta is defined in terms of risk 

sensitivity as measured by the market model, which exists independently of the 

CAPM (Black, 1993a).  Therefore, the debate over the CAPM and beta is far from 

settled.  

 

3.4 The Risk Relevance of Accounting Information 

 

A significant number of accounting variables have been examined in a variety of 

studies to assess their association with, and ability to predict, systematic risk.  The 

purpose of such studies is to identify a set of risk-related accounting variables that can 

be theoretically and empirically linked to systematic risk.  The literature generally 

takes two approaches, either regressing a set of risk related accounting variables on 

market betas, or on historical variance in total returns.  However, the purpose 

generally remains similar: to assess the ability of accounting data to estimate risk and 

to proxy for systematic risk in the absence of a traded stock market. 

 

3.4.1 Early Research 

 

The early empirical work in accounting variables and risk (Beaver, Kettler and 

Scholes, 1970) examined seven accounting variables: dividend payout, asset growth, 
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financial leverage, asset size, current ratio, variance in earnings, and accounting beta.  

They provided evidence to suggest that accounting variables are useful in the 

prediction of systematic risk, in so far as their best fit model is a better predictor of 

systematic risk than current beta (naive forecasting model).  Their best-fit model 

incorporated only three of the seven accounting variables: dividend payout ratio 

(negative), asset growth (positive), and earnings variability (positive) and explained 

45% of the cross sectional variation in market beta.  Interestingly the accounting beta, 

defined as the covariability of firm earnings with the accounting earnings of the 

market and is hence analogous to market beta, was not found to be a statistically 

significant estimator of systematic risk.  This is attributed to the high variance of 

accounting beta and the correlation between accounting variables.  Hence, it is a noisy 

indicator of risk.  

 

The Beaver, Kettler and Scholes (1970) paper provided the impetus for the creation of 

a pool of literature in this area during the 1970’s that expanded upon the seven 

variables examined.  For example a set of thirty-three accounting and non-accounting 

variables15 were used by Rosenberg and McKibben (1973) to examine ‘fundamental’ 

beta. Their final model incorporated thirteen16 of the thirty-three variables examined 

and explained thirty three percent of market beta.  It was concluded that the inclusion 

of historical market beta in the forecasting model did not significantly improve the 

explanatory power of the other accounting and non-accounting variables. 

 

                                                 
15  Examples of non-accounting variables include share price, stock exchange and share turnover. 
16  These were accounting beta, financial leverage, earning variability, dividend payout, growth, size, 
current ratio, operating leverage, trading volume, cut in dividends, plant/total assets, log share price, 
and earnings/price. 



79 

Other studies used different accounting variable sets.  Rosenberg and Marathe (1975) 

used one hundred and one variables, while Thompson (1978) examined forty-three.  

In terms of different variables, Lev (1974) and Rosenberg and McKibben (1973) 

introduced operating leverage as a variable, which Lev finds to be insignificant, whilst 

Rosenberg and McKibben find the opposite.  Lev and Kunitzky (1974) employed 

variability measures on accounting variables such as sales and financial leverage, 

while Bildersee (1975) included turnover and coverage ratios.  Examining the 

insignificance of accounting beta in the seminal work by Beaver, Kettler and Scholes 

(1970), Beaver and Manegold (1975) employ different measures of it, including 

different scales for earnings.17   

 

Other researchers theorised that industry membership significantly affects betas as 

industry specific characteristics influence firm performance.  Lev (1974), Lev and 

Kunitzky (1974), and Bildersee (1975) control for industry effects with all suggesting 

that this generally improved their results.  This was attributed to the more specific 

relationship between firm specific characteristics influencing risk and accounting 

variables. 

 

A further extension to Beaver, Kettler and Scholes (1970) was to incorporate direct 

managerial actions (Bildersee, 1975).  Bildersee examined decisions such as changes 

to dividend policy, reductions in dividends to zero, and diversification.  He suggested 

that such actions by management are reflective of a firm’s current and expected future 

performance, and hence are related to systematic risk.  The results suggest that these 

                                                 
17  They conclude that scaling earnings by market value of common equity is the superior measure. 
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items are at least as strongly related to market beta as accounting variables are with 

incremental information content identified. 

 

In a study of the forecasting ability of accounting based risk measures, Eskew (1979) 

provides evidence that the accounting based model18 is consistently superior to the 

market model.  While the improvement is only small, Eskew suggests that an 

accounting based beta may be the most satisfactory risk model for portfolio 

adjustment as market beta is difficult to estimate in a timely and accurate fashion. 

 

The work of Beaver, Kettler and Scholes (1970) and Eskew (1979) was challenged by 

Elgers (1980) who takes a different approach by examining twenty eight accounting 

ratios and concluded that accounting based measures of systematic risk do not 

improve upon the beta model, but introduce random error into the predictions.  

Furthermore, Elgers suggests extreme caution should be taken in the generalisation of 

the predictive ability of accounting numbers for beta risk as accounting measures of 

risk are unstable over time. 

 

A study by Hill and Stone (1980) examined the impact of financial structure and a 

measure of systematic operating risk on market betas.  They concluded that forecasts 

of market beta could be significantly improved if financial structure and operating risk 

could be incorporated.  Further, they suggested that this supports a risk composition 

framework approach to beta prediction.  Risk composition refers to a measure of risk 

as a function of several more basic risk measures, which is argued to be a superior 

measure to covariance-based measures.  The Hill and Stone (1980) study provided 
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empirical support for a multivariate regression approach to modelling and predicting 

systematic risk with accounting variables. 

 

3.4.2 Research Extensions 

 

The selection of accounting and non-accounting variables used in the early research 

appears to be supported by little theory, with only tenuous links to systematic risk.  

Often trial and error, intuition, and relying on empirical results, are cited to support 

the inclusion of accounting variables.  Concerns over this issue have been raised by 

various researchers (Ryan, 1997, and Laveren, Durinck, De Ceuster, and Lybaert, 

1997) with criticism also extended to the form of the test equation.   

 

Theoretical papers on the association between systematic risk and several accounting 

variables have addressed this lack of theory. Hamda (1972) examined the theoretical 

relationship between systematic risk and financial leverage finding that as a firm’s 

financial leverage (measured by a debt to equity ratio) increases, equity investors’ 

required rate of return increases in a linear fashion.  CAPM then suggests that this will 

translate into higher systematic risk, confirming the Modigliani and Miller (1963) 

proposition of capital structure relevance (see Hamada, 1972 and Bowman, 1979).  A 

theoretical and empirical model was also developed to test a positive relationship 

between systematic risk and operating leverage by Lev (1974).  The study examined 

electric utilities and steel manufacturing firms and concluded that identifying this 

relationship improves systematic risk forecasts due to the control over operational 

expenses that managers have.   

                                                                                                                                            
18 A risk model that incorporates the accounting beta and other accounting risk variables. 
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The development of this research also led to changes in the methodology that was 

applied.  Capital markets research has established the need to adjust earnings for firm 

size effects, and to this end Gonedes (1973) examined different specifications of 

accounting beta.  The study advocated the use of total assets as the earnings deflator, 

claiming that the covariability between systematic risk and accounting beta is a result 

of the market value of equity scaling adjustment.  Beaver and Manegold (1975) 

challenged this by arguing that both total assets and market value of equity are highly 

correlated with systematic risk and hence, they are equally useful.  The estimation of 

market beta has also varied throughout the literature as was discussed above.  A 

number of studies carry out further examination of the relationship, usually in the 

form of multivariate regression models such as those employed in Hill and Stone 

(1980). 

 

A major problem in estimating an accounting variable based model of systematic risk 

is the existence of off-balance sheet items and the difficulty in assessing their impact 

on risk.  This is exacerbated by the difficulty in reliably measuring these items.  Some 

researchers have examined certain off balance sheet items and illustrate their 

relevance to risk forecasting.  Bowman (1980) and Dhaliwal (1986) examined off-

balance sheet operating leases and unrecognised pension liabilities, finding that both, 

when capitalised, are positively associated with beta.19   

 

                                                 
19  Bowman (1980) had to control for high correlation between operating leases and on-balance sheet 
financing 



83 

A different approach to assessing accounting based risk measures is taken by Farrelly, 

Ferris and Reichenstein (1985).  They conducted a survey of two hundred and nine 

financial analysts as to their risk perceptions of twenty-five widely recognised and 

commonly held stocks.  These perceptions were quantified and compared first with a 

market beta and then in a multivariate regression model where the dependent 

variables where either the market beta or the analysts perception beta, and seven 

accounting variables.20  The market beta model explained 57% of the cross sectional 

variation in beta, while the analyst perception model explained 66% of the variation.  

This provided evidence that financial statements contain at least implicit information 

regarding systematic risk, and that analysts perceptions of risk are a proxy for market 

risk.  There are several potential problems with this study such as it is unknown how 

the analysts formed their perceptions (they may have used accounting information), or 

whether the analysts perceptions are indicative of the markets perceptions.  While this 

complicates the interpretation of the results, there is substantial evidence of the 

relevance of accounting information to systematic risk. 

 

Finally, the incremental explanatory power of cash flow based risk measures over 

earnings based risk measures was examined by Kim and Ismail (1989).  They used 

four independent variable accounting betas, an earnings beta, two funds flows betas 

(one adjusted for taxes), and a cash flows beta, all regressed on the market beta.  They 

conclude that the funds flow and cash flow betas significantly improve upon the 

earnings beta.  Further, they argue that cash flow and accounting variables contain 

                                                 
20  The accounting variables were dividend payout ratio, current ratio, asset size, asset growth, leverage, 
variability in earnings, and co-variability in earnings. 
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different risk related information and hence provide some incremental explanatory 

power, in addition to earnings. 

 

A later paper by McAnally (1996) examined the disclosed off-balance sheet financial 

instruments of financial institutions.  The study finds that credit-risk related 

instruments are positively related to risk, and market related instruments are 

negatively related to risk.  Moreover, the explanatory power of the model increases by 

approximately 6% when the variables are added.  Cheon, Duchac, and Goldberg 

(1996) extend this approach by examining foreign exchange and interest rate 

derivatives and find a significant negative association between these variables and 

beta.  This is consistent with the risk hedging practices of financial institutions that 

utilise these instruments.  These studies evidence the importance of off-balance sheet 

items to forecasts of systematic risk.  

 

A study of the Belgium stock market by Laveren, Durinck, De Ceuster, and Lybaert 

(1997) compares the ability of accounting variables to estimate a levered beta and an 

unlevered beta.21  The accounting variables examined are cash flow, asset growth, 

financial leverage, earnings variability, dividend payout, asset size, accounting beta, 

current ratio, and capital intensity.  In the tests using the levered (OLS) beta, both 

dividend payout and current ratio are statistically significant with 16% of the cross 

sectional variation in market beta explained by the accounting variables.  With the use 

of the unlevered OLS beta, cash flow, asset growth, earnings variance, and accounting 

beta are statistically significant with about 25% of the cross sectional variation in 

                                                 
21   In both cases no adjustment for thin trading or Bayesian smoothing is made as in the relatively 
small sample used in the study the authors argue the adjusted betas are highly correlated, and hence 
there is little use in applying the adjustment. 
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market beta explained.  It is concluded that this provides evidence of not only the 

information content of accounting measures of systematic risk, but that they better 

explain an unlevered beta, than a levered beta. 

 

A recent paper by Ismail and Kim (1998) tests the ability of accounting betas to 

estimate systematic risk when market conditions are controlled for.  This is important 

in terms of investor decision-making in up and down markets, as higher risk stocks 

potentially yield higher returns in up markets and lower returns in down markets.  

Hence, the point is whether an accounting based model identifies securities that 

exhibit higher potential gains in up markets, and those that have higher losses in down 

markets.  Using earnings and cash flow variables the study provides evidence that 

accounting data provides information consistent with the risk-premium hypothesis in 

both up and down markets.  This, the authors suggest, provides further evidence that 

investment decisions are mainly based on accounting data. 

 

3.4.3 The Australian Evidence 

 

In terms of Australian studies there appears to be little research directly on this topic 

with only one published paper identified.  Castagna and Matolcsy (1978) studied 140 

Australian firms between 1967 and 1976.  They examined seven accounting variables 

and one non-accounting variable, trading volume.  The variables examined suggest 

the following relationships to systematic risk: financial leverage (positive), 

profitability (positive), growth (positive), liquidity (negative), dividend payout 

(negative), and interest coverage (negative), in line with the received theory and U.S. 

results.  The firm size variables, however, illustrated a positive association with beta, 
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where a negative association had been expected and was evidenced in the U.S. 

studies.  Furthermore, they found no statistically significant relationship between 

earnings volatility and systematic risk, which was the most highly associated variable 

in the Beaver, Kettler and Scholes (1970) study.  This may be due to the use of a 

univariate model as opposed to the multivariate techniques used in the U.S. studies.  

 

3.5 Summary 

 

In summary, the literature provides inconsistent evidence as to the ability of 

accounting variable based models to predict beta risk.  A variety of accounting and 

non-accounting variables have been examined in association and prediction studies 

with results indicating they can explain approximately 45% of the cross-sectional 

variation in beta and 25% in out-of-sample forecasts.  As Ryan (1997) points out, 

there is substantial scope for further research and theoretical development of the 

proposition that accounting variables can significantly explain firm specific risk. 

 

This section reviewed literature that examines the usefulness of risk research, risk 

estimation techniques, and the contribution that accounting variables can make to risk 

modelling.  There appears to be a need for further examination of the risk relevance of 

accounting variables, particularly an examination of how this changes over time, what 

impact different systematic risk estimation methods have, and finally, what 

incremental predictive power accounting risk relevant variables possess.   There is 

also the possibility of developing such research for use in the private (non-listed) 

sector, where systematic risk estimation is complicated due to the lack of market data 

which the traditional risk estimation methods require. 
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The following chapter provides a discussion of research design issues in capital 

markets research which incorporates a review of beta estimation techniques. 
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Chapter Four 

Research Design Issues 

 

4.0 Introduction 

 

The previous chapters illustrated that issues surrounding research design have been at 

the centre of the development of capital markets research in accounting.  This chapter 

provides a discussion of the methodological issues relevant to the empirical research 

conducted in this thesis.  Issues discussed include the different specifications of the 

earnings-returns relation, the reliance on the assumption of market efficiency, the 

different valuation models that are applied in the literature, and the application of non-

linear regression modelling.  Furthermore, research design issues in the estimation of 

beta risk are also discussed. 

  

4.1 Research Design Issues in Capital Markets Research 

 

This section reviews research design issues relevant to capital markets research in 

accounting.  These are particularly relevant as they have been the subject of recent 

debate and review.  For this reason a review that follows is drawn primarily from 

recent review papers by Kothari (2001), Barth, Beaver and Landsman (2001), 

Holthausen and Watts (2001), Lee (2001) and Barth (2000).  These papers 

collectively and individually provide an excellent review of these issues and hence 

readers requiring further information are referred to these papers.  The first issue to be 

discussed is the specification of the earnings-returns relation.   
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4.1.1 Earnings-Returns Regression Specifications 

 

A key consideration in the development of an earnings-returns association study is the 

specification of the regression model that will measure this relationship.  There are 

many different empirical forms of the earnings-returns regression model that have 

developed since the early literature.  A simple one period contemporaneous relation is 

commonly defined as: 

 

ttt bER εα ++=        (4.1) 

 

where Rt is the simple stock return for period t, Et is earnings for period t, scaled by 

opening period price and b is the ERC.  In this case Et is defined as: 

 

1−+= ttt yxE         (4.2) 

 

where Et is seen to contain both information that is news to the market (the innovation 

or unexpected component, xt), and information that the market had anticipated (yt-1).  

Hence, the ERC will be biased due to yt-1 containing stale information that is 

irrelevant in terms of explaining current returns, creating an errors in variables 

problem (Kothari, 2001).  The definition of Rt also varies depending on the purpose of 

the model.  In the simple case stock returns are defined as: 
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where pt is the end of period stock price, dt is the t period dividend, and pt-1 is the 

opening stock price.22  The errors in variables problem is mitigated in the literature by 

incorporating future earnings into the regression model.  The adjusted model is 

defined as: 

 

tttt cEbER εα +++= +1       (4.4) 

 

In this case Et+1 represents future earnings growth mitigating the errors in variables 

problem.  Bias is, however, introduced in the coefficients on both Et and Et+1 as both 

contain information relevant to earnings growth rates, hence, also biasing the 

explanatory power of the model downwards.23   

 

Another approach to overcoming the errors in variables and omitted variables 

problems is to allow both the returns and earnings measurement windows to vary.  

Furthermore, if noise is mean reverting then the influence of noise versus value 

relevant earnings information will diminish as the window is extended (Kothari 2001; 

Easton, Harris and Ohlson, 1992).  This is defined as: 

 

1,11 )( +++ +++=+ tttttt EEbRR εα      (4.5) 

 

It is argued that expanding the return measurement window provides a less biased 

estimate of the ERC and hence higher explanatory power of the regression model.  

The window, however, cannot be expanded indefinitely, and several papers have 

                                                 
22 Empirically, other measures of performance/value can be substituted for Rt.  Some of these will be 
reviewed in the following section. 
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investigated the effects of extending the return estimation window in an attempt to 

find an optimum width.  The length of the window becomes an important 

consideration as it sets the information boundaries of the study.  A window that is 

relatively narrow may understate earnings usefulness by missing some of the reaction, 

while a window that is too wide may overstate the earnings announcement by 

inadvertently capturing investor reactions to other events that occur within the 

window.   

 

The search for the optimal return window was studied by Collins and Kothari (1989) 

who regressed returns using different windows.  The results, however, gave no real 

indication of the optimal window as the ‘winner’ in their study was a fifteen-month 

window, for which they could not give any theoretical or institutional reason why.  

Using a quarterly window Hopwood and McKeown (1985) reported average R2 of 

4%.  Beaver, Lambert, and Ryan (1987) used an annual window and reported R2 of 

7% for EPS changes, while Bowen, Burgstahler, and Daley (1987) reported R2s of 

4%, also for an annual window.   

 

Other research by Cho and Jung (1991) argued that a short window is preferable if a 

large portion of the uncertainty surrounding earnings is settled in a short period of 

time, while a long window is ideal where this uncertainty will be resolved over an 

extended period of time.  They related this directly to the firm size effect, arguing that 

large firms (who are the subject of more analysts’ and investors’ attention than small 

firms) will have information about them leaked into the market as the financial year 

passes, and therefore a long window is suited to them.  Small firms, however, have 

                                                                                                                                            
23 See Fama (1990) for an example of empirical implementation of this model. 
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less attention during the year and as a consequence their annual reports will have 

greater incremental information than large firms.  Hence, a shorter window is more 

suited to them.  This is supported by the results of Freeman (1987) and Chaney and 

Jeter (1991). 

 

A different approach was used by Easton, Harris, and Ohlson (1992) who used 

intervals of up to ten years and found that the association between earnings and stock 

returns improves significantly as the return period increases.  Their results indicated a 

ten-year return period is capable of significantly explaining stock returns.  Of course 

this is limited to some extent by data availability. 

 

Another approach that has been employed to mitigate the errors in variables problem 

is to include a leading period return (Kothari and Sloan, 1992).  This overcomes the 

price leads earnings issue by including past as well and current returns in the 

regression.  This is defined as: 

 

tttt bERR εα ++=+ −1       (4.6) 

 

This model is, however, not perfect as there are omitted variables that contain 

information relevant to current period returns, and furthermore, the Rt-1 variable 

contains information about Et-1 that is not included in the model (Kothari, 2001).  The 

Kothari and Sloan (1992) paper that employs equation 4.6 shows a significant 

increase in the ERC, which is seen as further evidence of the price leads earnings 

theory.  
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A further refinement is to include future returns as an independent variable due to its 

correlation with the new information in future earnings growth.  This alleviates the 

new information error contained in the future earnings term Et+1 (Kothari and Shaken, 

1992).  This is defined as: 

 

ttttt dRcEbER εα ++++= ++ 11      (4.7) 

 

A final method is to substitute the Rt+1 as the independent variable in equation 4.7 

with analysts’ forecasts as the proxy for future performance expectations.  As 

mentioned above, this represents another large body of literature that is outside of the 

scope of this review, and hence is not reviewed here.   

 

Another important issue to consider in the development of a value relevance model is 

the scale factor.  Brown, Lo and Lys (1999) point out that the use of the R2 measure of 

explanatory power (and hence value relevance) may be misleading if the coefficient 

of variation of the scale factor is positively related to the independent variables.  They 

illustrate that scale effects have increased considerably over the past thirty years, and 

a failure to correct for them will bias regression results.  They replicate several prior 

studies and illustrate the problems this can cause.  

 

As can be seen from the development of these models, there are important methodical 

issues that need to be carefully considered when conducting an earnings-returns 

regression study.  Several other important research design issues are reviewed in the 

following sections. 
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4.1.2 Market Efficiency  

 

The value-relevance literature relies on an assumption of market efficiency to support 

the direct modelling of the information impact of accounting variables on a measure 

of firm value (often stock price).  A common assumption in the valuation literature is 

that share price is equivalent to the present value of future expected dividends, which 

as Lee (2001) points out is often explicitly stated in such studies (see Feltham and 

Ohlson, 1999, Dechow, Hutton and Sloan, 1999; Zhang, 2000).   

 

The evidence against market efficiency is, however, mounting (see Kothari, 2001; 

Lee, 2001; Holthausen and Watts, 2001) which has implications for the assumption of 

informational efficiency made in capital markets research.  As Lee (2001) argues, the 

informational efficiency of the market influences the demand for research in this area, 

the research design, and furthermore the research questions investigated are a 

reflection of the researchers faith in market efficiency.   

 

In defence of the value relevance literature two papers (Barth, 2000 and Barth, Beaver 

and Landsman, 2001) point out that there is significant evidence to suggest that the 

markets are reasonably efficient at processing publicly available information, and that 

even if the market is not totally efficient, this is not a significant problem as “share 

prices reflect the consensus beliefs of investors” (Barth 2000, p11) and therefore are a 

common proxy for value in this area of research.  Hence, it is not a requirement of 

value relevance literature to assume market efficiency.  Furthermore, while the degree 

of reliance on market efficiency influences the interpretation of results, it is 

impossible to determine a ‘true’ value in the market anyway, as these amounts are 
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unobservable, necessitating the use of a proxy underpinned by a series of assumptions 

(Barth, 2001).   

 

Another important issue is that the purpose of value relevance studies is not to 

estimate firm value.  Rather, this literature assesses the value relevance (as inputs to a 

valuation process such as that employed in fundamental analysis) of accounting 

variables and constructs with a view to learning about the characteristics of such 

variables as they pertain to valuation.  Furthermore, Barth, Beaver and Landsman 

(2001) also note that, in the context of imperfect and incomplete capital markets, there 

is no well-accepted valuation model.  Thus, the valuation models employed (discussed 

in the following section) are used as a basis for tests and then modified for issues such 

as non-linearity and heteroskedasticity. 

 

Finally, as Lee (2001, p237) comments, “Price discovery is an ongoing process and 

the current price of a security is best regarded as a noisy (or incomplete) proxy for a 

security’s true fundamental value”.  Hence, price is not devoid of relevance in terms 

of firm value, however, one has to be careful about assumptions made, and the 

inferences drawn from evidence that uses such proxies.  Lee (2001) suggests that 

researchers should focus on how, when and why prices adjust (or fail to) to 

information that is theorised to be value relevant. 

 

This certainly is an issue that will be debated for some time, however, the comments 

of Barth, Beaver and Landsman (2001) seem pertinent, in that no valuation model is 

widely accepted in imperfect markets, and that ‘true’ values are unobservable anyway.   
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4.1.3 Valuation Models  

 

Value relevance literature requires the specification of a valuation model (or an 

adequate proxy for firm value) to link firm values with firm specific characteristics 

that are of interest in a value relevance context (and hence have value to 

shareholders).  As the above review of market efficiency illustrates, this requires some 

simplifying assumptions and acknowledgment of the fact that in imperfect and 

incomplete markets no model will be perfect.  Several models are reviewed here, the 

first of which is the traditional dividend discount model. 

 

The Dividend Discount Model 

 

A commonly used valuation model is the dividend discount model that defines price 

(pt) in terms of expected future dividends (dt+T): 

 

( )∑
∞

=
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t dERp        (4.8) 

 

If the discount rate r (R is equal to one plus r) is assumed constant through time and 

dividends are expected to grow at a constant rate (g), then the model collapses to: 

 

( ) ( )grDEp ttt −= + /1        (4.9) 

 

Furthermore, since future dividends can be rewritten in terms of forecasted values of 

future earnings and future investments, the model can be rewritten into an earnings 
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capitalisation model, hence providing the link between accounting numbers and 

prices.  The model can then be used to test theories of value relevance of specific 

accounting numbers. 

 

There are several alternative models that are employed in the literature.  These include 

the balance sheet, earnings and Ohlson models.  Each of these will be briefly 

reviewed in the following sections.24 

 

Balance Sheet Models 

 

This model expresses price (or market value of equity) as a function of the assets and 

liabilities of a given entity.  The theory is that the present value of the expected cash 

flows from the underlying asset or liability25 equals the value of these assets (MVA) 

and liabilities (MVL), and hence, collectively, the value of the entity.  The model can 

be used in an association study to assess the incremental relevance of balance sheet 

items.  This model is defined as: 

 

ttt MVLMVAMVE +=         (4.10) 

 

In most cases accounting measures are taken as a proxy for the value of assets and 

liabilities, and hence the underlying assumptions are not likely to hold empirically.  

Furthermore, the model requires the existence of a market for each asset and liability, 

                                                 
24 See Barth (2000), Barth, Beaver and Landsman (2001), Kothari (2001) and Holthausen and Watts 
(2001) for further discussion of these models. 
25 Or alternatively, the rights and obligations attached to those assets and liabilities. 
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and that these markets are competitive, to hold (Holthausen and Watts, 2001).  

Consequently, careful consideration is required when implementing this model 

 

The Earnings Model 

 

An alternative approach is to express the relationship in terms of permanent earnings 

in light of Miller and Modigliani (1958) who note that net income can be viewed as a 

proxy for permanent earnings (Ep).  This is expressed as: 

 

pt E
r

p 1
=         (4.11) 

 

It is also necessary to specify how accounting earnings relate to permanent earnings 

and determine which additional variables should be included to capture the aspects 

that accounting earnings does not.  The criticism of this model is therefore obvious; 

that GAAP earnings is not intended to measure permanent earnings and consequently 

the usefulness of the model will depend on the additional variables included and the 

assumptions about the difference between permanent earnings and GAAP earnings.  

Two further potentially confounding problems are the existence of transitory 

components in the earnings stream and the existence of conservatism in the reporting 

process, which leads to losses being more fully recognised and in a more timely 

fashion than gains (Holthausen and Watts, 2001).   Note that Barth, Beaver and 

Landsman (2001) argued that both of these issues can and are controlled for in the 

literature. 

 

 



99 

The Ohlson Model 

 

The third valuation model is the Ohlson model (Ohlson, 1995 and Feltham and 

Ohlson, 1995).  This derives from the residual income model and includes both book 

value of equity and net income in an accounting based valuation model.  This is 

defined as: 
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where MVE0 is the market value of equity at time 0, BVt is the book value of equity at 

time t, r is the investor’s opportunity cost of capital, X is the reported earnings, and Et 

is the expectation operator at time t.  Assuming clean surplus, the model expresses 

value as the sum of current book value and the discounted present value of expected 

abnormal earnings, defined as forecasted earnings minus a capital charge equal to the 

forecasted book value times the discount rate (Kothari, 2001).   

 

While the model has proven extremely popular in the literature it still contains 

assumptions that provide difficulties (Barth, Beaver and Landsman, 2001).  For 

example, a proxy for expected abnormal earnings throughout the life of the firm needs 

to be defined, which also relies on assuming a particular time series process for 

abnormal earnings and other information (Barth, 2000).  Several other issues are 

raised in Holthausen and Watts (2001) such as abandonment growth options not being 

incorporated into the model and the inability to use the model to select an optimal 

accounting method.     
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Despite these concerns, the model is widely employed in the literature and again the 

comments of Barth, Beaver and Landsman (2001) are pertinent in that no valuation 

model operating in imperfect markets will be perfect due to the necessity of making 

simplifying assumptions of a complex environment. 

 

Which Valuation Model to Use? 

 

Several recent papers have compared valuation models in terms of their ability to 

explain variations in stock prices (see Dechow, Hutton and Sloan, 1999; Penman, 

1998; Penman and Sougiannis, 1997 for example).  As discussed in Kothari (2001), 

two key conclusions can be drawn from this literature: (1) empirical implementations 

of the dividend-discount model perform poorly, in terms of explaining cross-sectional 

variations in market values, compared with residual income models; and (2) the 

method of capitalising analysts’ earnings forecasts to implement the dividend discount 

model performs similarly to the residual income model.   

 

The first conclusion is explained by inconsistent implementation of the dividend 

discount model in the empirical literature.  The second point suggests that the rigorous 

Ohlson (residual income type) models do not outperform simple earnings 

capitalisation models with ad hoc assumptions in terms of explaining variation in 

stock prices.  This is put down to only modest gains from risk adjustment over short 

period regression models and problems with the assumption of linear information 

dynamics (Kothari, 2001). 
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Hence, the evidence suggests the recent development of more sophisticated valuation 

models provides only small improvements in the ability to explain cross-sectional 

variation in stock returns.  Despite this, these models should not be disbanded, as 

further research into the determinants of the components of these models and a better 

understanding of the impact of different discount rates may improve them. 

 

While all the models have short comings, the key point is that they make simplifying 

assumptions about a complex environment in order to produce a workable model from 

which to draw general cross sectional inferences about the value relevance of various 

items.  As is discussed, further refinements to these models may yield a more accurate 

method of determining the information impact of accounting numbers. 

 

4.1.4 Levels or Differences? 

 

A key research design issue is the question of levels or first differences in the 

specification of the above regression models.  A majority of the valuation models in 

the value relevance literature uses price levels as the measure of firm value, however, 

the method of choice depends jointly on the hypothesis of the research and the 

econometric considerations (Barth, 2001).  Alternative approaches use change in 

share prices (or returns), or the other valuation models outlined above.   

 

Price and price change regressions deal with related, but different questions and thus 

it is important to ensure the correct inferences are drawn from the evidence in light of 

the method implemented.  A levels regression examines what is reflected in firm 

value, while change regressions examine what is reflected in changes in firm value 
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over a specified time period, hence, assessing the timeliness of this information.  

Questions of value relevance are commonly addressed using both specifications to 

avoid erroneous conclusions. 

 

The advantages of levels regressions are argued by Kothari and Zimmerman (1995) 

who point out that the errors in variables problem is avoided due to current earnings 

containing all relevant information in relation to current earnings plus some 

information in regards to future earnings (as price leads earnings).  Hence, this 

reduces the bias within the ERC, however, econometric problems such as correlated 

omitted variables (such as growth and scale) and heteroskedasticity are introduced.  

 

As Barth (2000, p15) points out, “Whether change in price (returns) is a function of 

change in earnings or earnings itself depends on…. the valuation model”.  Hence, the 

research design selected is driven to a degree by the research question and the 

valuation model selected, and therefore careful research design is required. 

 

4.1.5 Non-linearity – Earnings Levels and Permanence 

 

As noted in the above sections, a key assumption in a majority of the value relevance 

literature is a linear association (a constant marginal response of prices to earnings) 

between the accounting variables and the market measure of performance.  As per the 

concerns raised by Holthausen and Watts (2001), this assumption may be overly 

limiting and hence restrict the power and usefulness of these studies.  Furthermore, 

concerns over transitory components of earnings can be catered for by allowing the 
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marginal response of stock returns to differ (decline) as earnings becomes more 

extreme. 

 

This section discusses research that has employed a non-linear approach to modelling 

the earnings-returns relationship, the basis for which derives from the concept of 

earnings persistence; that the absolute value of unexpected earnings is negatively 

correlated with earnings persistence.  Earnings persistence is defined in terms of the 

degree to which earnings is permanent or transitory in nature.  Valuation theory 

suggests that investors and analysts place more emphasis on permanent earnings 

changes as opposed to transitory adjustments. Therefore, both the average persistence 

of unexpected earnings components and the related price response will decrease as the 

absolute magnitude of the unexpected earnings increases.  This suggests that 

transitory earnings have less impact than permanent earnings as transitory earnings 

will be concentrated in the tails of the unexpected earnings distribution and the 

relation with unexpected returns will be non-linear and S-shaped as per figure 4.1 

(Freeman and Tse, 1992).   

 

The paper by Kormendi and Lipe (1987) examined the nature of the information in 

reported earnings and how it relates to firm valuation in the stock market, testing 

whether the market determines if the information is permanent or transitory and how 

it reacts to this information.  They found that the magnitude of the reaction to the 

earnings announcement is positively related to the persistence of earnings.  This 

provides evidence in support of the non-linearity of the earnings return relation. 
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Figure 4.1 – Hypothetical Non-Linear Relationship of Earnings and Returns 

(Source: Freeman and Tse, 1992) 

 

 

 

Cheng, Lui, and Schaefer (1996) examined the incremental information content of 

cash flows when earnings are transitory.  Their results showed that both earnings and 

cash flows are important in the pricing of securities and in most cases earnings are 

more powerful than cash flows.  They also found that when earnings becomes 

temporary the marginal impact of earnings becomes very small and the marginal 
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impact of cash flows increases significantly.  From this they concluded that alternative 

sources of information are sought when earnings become transitory. 

 

Freeman and Tse (1992) also presented evidence that the marginal response of stock 

price to unexpected earnings decreases as the absolute magnitude of unexpected 

earnings increases, providing a non-linear model.  They used both long and short 

windows to test for non-linearitites in earnings.  They found the size of the window 

did not materially affect their results, and hence concluded that the length of the event 

window is not important in determining the non-linear ERC.  The non-linear model 

used in the study is the inverse tangent (arc-tan): 

 

URi = a0 + a1 arctan (a2 UEi) + eit     (4.13) 

 

where a0, a1, and a2 are the regression parameters, URi is unexpected returns and UEi 

is unexpected earnings.  Their regression results support the hypothesis that the 

explanatory power (R2) for a linear model is weaker than the arc-tan model in twelve 

of the thirteen quarters tested.  The average R2 is about 8% for the non-linear model, 

while the average for the linear model is only 2.1%.  However, to determine if the 

results were driven by a few high magnitude observations, a series of pooled 

regressions were estimated in which the less extreme observations are gradually 

eliminated.  The results indicated that the non-linear model had superior explanatory 

power than the linear model.  

 

It was suggested by Freeman and Tse (1992) that previous studies reporting low 

ERC’s could have been influenced by non-linearities in the earnings-returns relation.  
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They also note that despite these results, the linear model seems to be reasonably well 

specified when the earnings surprise level does not surpass 0.5% of firm value.  This 

was indicative of over 60% of their study sample.  However, when outside this range 

the non-linear model was found to be superior to the linear model. 

 

Furthering the research in this area Das and Lev (1994) used a variety of non-linear 

specifications including the arc-tan model used by Freeman and Tse (1992), a 

quadratic function and a non-parametric non-linear estimation method.  The quadratic 

function model for the earnings-returns association was defined as: 
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where Dit is a dummy variable assigned a value of 1 when ∆Eit is positive and –1 

when it is negative.  Using Davidson-Mackinnon (1981) J-Tests to discriminate 

between the alternative non-linear models, they concluded that each of these models 

performed equally well at capturing non-linearity in the earnings-returns relationship.  

They also document evidence of non-linearity in the earnings-return relation. 

 

Das and Lev (1994) also examine what factors may be causing non-linearity in the 

earnings-returns relation.  They conclude that evidence of non-linearity also exists in 

annual regressions (Freeman and Tse, 1992 use quarterly data), earnings levels 

models as well as earnings change models (although the results are weaker), and when 
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transitory items such as extraordinary and special items26 are controlled for.  

Furthermore, they found non-linearity in returns-cash flows relations and that the 

inclusion of accruals did not eliminate this.  Hence, they advocate further research 

into these non-linearities in an attempt to explain their existence and the degree to 

which accounting information creates them. 

 

The impact of non-linearities on the earnings-returns and cash flows-returns relations 

was also examined by Hodgson and Stevenson-Clarke (2000a).  This study employed 

a variety of linear and non-linear27 models and concluded that controlling for non-

linearity in the earnings-returns relationship provided superior results. They also 

illustrate some non-linearity in cash flows and furthermore, that non-linearities are 

more important for smaller firms and that cash flows are only incrementally (over 

earnings) important for large firms.  Hence, controlling for the impact of non-linearity 

and firm size appear important research design issues in accounting based value 

relevance studies. 

 

Hence, concerns over the impact of non-linearities appear to be reasonable, however, 

these can be alleviated with the use of various regression techniques that control for 

them.  Furthermore, by doing so, the regression results may be improved, adding to 

our understanding of how the market interprets and acts upon accounting information. 

 

 

 

                                                 
26 Special items included gain or loss on sale of assets, write downs and write offs. 
27 The non-linear model employed was similar to the Freeman and Tse (1992) arctan (inverse tangent) 
model. 
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4.2 Research Design Issues in Beta Risk Estimation  

 

Given that beta is accepted as a primary explainer of systematic risk, beta estimation 

has been an area of considerable debate.  As Roll indicates, true beta, the beta of the 

market portfolio of all risky investments, is unobservable (Roll, 1977).  Hence, 

researchers are obliged to use some proxy for the market in the estimation of beta.  It 

is common practice to use a stock market index as a proxy for the market, with the 

empirical implementation of the CAPM estimated using ordinary least squares 

regression.  The standard specification of the market model is as follows: 

 

itmtiiit RR εβα ++=        (4.15) 

 

where: 

 Rit = the realised return for stock i in the period t 

αi = the intercept term for asset i 

βi = the coefficient of return on asset i to stock market returns 

Rmt = the realised return on the stock market index for period t 

εit = the residual term 

 

The market model is a statistical statement referring to the relationship between 

returns on an asset and returns on the market, where returns are realised returns.  This 

differs from the CAPM model, which is an ex ante model that requires ex ante 

estimates of the relevant variables.  The CAPM is an economic model with a strong 

theoretical base in regards to portfolio theory, while the market model, per se, is not 

based on such theory, rather a statistical construct (Brailsford, Faff and Oliver, 1997). 
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Empirical estimation of beta also requires the researcher to address several design 

issues.  These are the length of the time interval is assessing beta, the length of the 

return estimation period, portfolio formation to reduce random beta estimation errors, 

and adjustments to beta for thin trading, central tendency, leverage, and time variance.  

These issues are now addressed below. 

 

4.2.1 Length of the Time Interval 

 

The estimation period relates to the number of years/months of return data used to 

estimate beta for a given firm.  Studies by Elgers, Hill and Schneeweis (1982) and 

Alexander and Chervany (1980) showed that estimation errors decrease as the 

estimation period is increased, however, other studies prescribe different ‘optimal’ 

sizes for the window. 

 

Early work by Gonedes (1973) used errors in stock returns to conclude that a 7-year 

window is best, whilst Baesel (1974) suggested that a 9-year estimation period is 

optimal.  A different study using mean absolute errors in beta argues for 4 to 6 year 

periods (Alexander and Chervany, 1980) and Elgers, Hill and Schneeweis (1982) 

provided evidence illustrating that there is a significant reduction in estimation errors 

as the estimation period is increased from 4 to 7 years, and only minor further 

reductions if it is extended to 10 years.  They, however, find little difference in the 

explanatory power, as measured by the R2 statistic, for either market based or 

accounting based models.  In summary, the literature exhibits little consistency in the 
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application of beta estimation periods, with different studies advocating windows 

from four to ten years.  

 

4.2.2 Length of the Return Holding Period  

 

The length of the return estimation period is another research design issue that the 

literature demonstrates will influence results.  This refers to the holding period over 

which returns for both individual stocks and the market proxy are calculated within 

the beta estimation period, and has potential consequences for the beta estimates and 

the stability of beta over time (Elgers, Hill and Schneeweis, 1982 and Smith, 1978).  

 

While acknowledging the potentially more powerful statistical results from the use of 

daily data, using monthly data overcomes several problems.  These are (1) thin trading 

problems may result in biased and inconsistent beta estimates that a longer holding 

period will mitigate; (2) monthly beta is more stable due to excessive noise in daily 

data; and (3) investors may not be interested in daily portfolio adjustments.  

Consequently, the general consensus is that monthly holding periods provide a more 

efficient beta estimate.   

 

4.2.3 Adjustments for Thin Trading 

 

In reality, the assumption of continuous trading over time is seldom the case.  Given 

the lack of continuous trading, information cannot impact instantaneously without 

dissemination bias (Luoma, Martikainen, Perttunenm and Pynnonen, 1994).  Hence, 

the existence of days in which a stock is not traded creates uncertainty in terms of 
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value on those days.  This potentially creates inefficiency in the market mechanism in 

terms of information dissemination not being immediate, causing a lag in price 

adjustment (Laveren, Durinck, De Ceuster and Lybaert, 1996).  Therefore, 

adjustments for thin trading may result in more efficient estimates of beta risk. 

 

The literature proposes several alternative methods of correcting for thin trading 

biases (see Dimson, 1979; Berglund, Liljeblom and Loflund, 1989; Luoma, 

Martikainen, Perttunenm and Pynnonen, 1994) and generally conclude that the most 

appropriate method will depend on market characteristics.  The most common method 

utilised is the original aggregated coefficients method by Scholes and Williams (1977) 

and variants of it.28  It is defined as: 
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where: 

 βSWi = the Scholes Williams beta estimate 

βi
-1 = the beta estimate from the OLS regression of Rit on Rmt-1 

βi = the beta estimate from the standard market model 

βi
+1 = the beta estimate from the OLS regression of Rit on Rmt+1 

 ρm = the first order serial correlation coefficient of market return 

  

                                                 
28    See Laveren, Durinck, De Ceuster, and Lybaert (1996)  and Cohen, Hawaini, Mayer, Schwarts and 
Whitcomb (1983). 
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A variation is applied by Laveren, Durinck, DeCeuster and Lybaert (1997) in their 

Belgium study of accounting variables and risk, abstracted from a study by Cohen, 

Hawawini, Mayer, Schwartz and Whitcomb (1983).  This is defined as: 
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where: 

βi
adj = the beta estimate 

βi+n = the beta relative to the market with an n period lead 

βi-n =  the beta relative to the market with an n period lag  

βm = the corresponding coefficient for the market 

n = an index 

N = is the number of leads and lags 

 

It is argued that all markets that potentially suffer from thin trading, such as the 

Australian stock market, should consider a thin trading adjustment for potential 

biases, hence, providing more efficient beta estimates.   

 

4.2.4 Adjustments for Central Tendency 

 

It has been well documented that beta has a central regression tendency identified and 

empirically tested by Blume (1971, 1975).  These studies show that economic 

variables are not intertemporally stable and that beta has a tendency to regress towards 
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the mean over time.  Blume (1971, 1975) provides evidence that central tendency 

adjustments to beta improve the forecasting accuracy of systematic risk.   

 

The evidence suggests that the beta of individual securities moves towards the market 

beta of one, via an iterative process.  These movements in the betas of individual 

securities, or those of newly listed stocks, offset each other in a cohesive manner such 

that the market beta of one is maintained.  On an intuitive level this process has been 

explained in terms of differing firm risk profiles, where newly listed firms usually 

have betas higher than one because they generally invest in high-risk projects.  Over 

time the risk of these projects and the firm decline, hence reducing their beta towards 

the market mean of one (Brailsford, Faff, and Oliver, 1997).  The opposite case, 

where firms have a beta less than one, also illustrates central tendency as such firms 

usually have returns less than the market (according to CAPM).  Therefore, such firms 

may attempt to increase returns by investing in more risky (higher return) projects and 

consequently increase beta towards the market mean.  Alternatively, the average beta 

of a firm will revert towards one as it takes on new projects which, assuming project 

betas are normally distributed, are likely to have betas closer to one than otherwise.  

 

A commonly used method to adjust for central tendency is a Bayesian estimation 

technique from Vasicek (1973).  This, as also used by Laveren, Durinck, DeCeuster 

and Lybaert (1996) who construct optimal estimates of regression coefficients with 

regard to the minimisation of loss.  This is computed as follows: 
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where: 

 βi
V = the Vasicek beta estimate 

 βi = the OLS beta for stock i and s2βi is its estimated variance 

 β’ = the unweighted market average of OLS betas and s2β’ is the cross-

sectional variance of OLS betas of different stocks 

 

A different model is suggested by an Australian study (Castagna and Matolcsy, 1978) 

which Brailsford, Faff, and Oliver (1997) compare with a standard OLS beta and 

illustrate significant differences between the two.  The method involves the 

adjustment of the OLS beta according to the following equation:29 

 

i
CM
i ββ 464.0541.0 +=       (4.19) 

 

where: 

 βi
CM = the beta adjusted for mean reversion. 

βi = the OLS beta. 

 

Mean reversion is part of the larger design issue in beta estimation of beta stability.  

This is an important issue as the CAPM is a single-period model that is generally 

estimated in a multi-period setting, when there is mounting evidence of beta 

instability over time.  Stability concerns relate to the possible instability of beta in two 

areas, within the estimation period, and between the estimation period and the testing 
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period where the estimation is applied.  The latter is often addressed by allowing the 

mean beta to shift, while the former is addressed through using a time varying 

estimation model (Brailsford, Faff, and Oliver, 1997). 

 

4.2.5 Portfolio Formation to Reduce Estimation Errors 

 

Early beta estimation studies used the formation of portfolios, based on ranked 

estimates of beta, to reduce random error in beta prediction (Blume, 1975; Baesel, 

1975; and Beaver, Kettler, and Scholes, 1970).  Elgers, Hill and Schneeweis (1982) 

examined three methods of portfolio formation, pointing out that there is little theory 

to rely on in terms of optimal portfolio formation.   

 

The first method is ranking firms based on beta estimates where securities are ranked 

and divided into portfolios of equal size.  The second method ranks securities based 

on ranges of betas as per standard deviations.  This uses a quarter of a standard 

deviation to define the portfolios.  The third method uses hierarchical cluster analysis 

to form portfolios.  Elgers, Hill and Schneeweis (1982) conclude that the use of 

portfolio formation provides significant reduction in random errors compared to 

analysis at the individual security level.  Their results also suggest that while it is 

difficult to conclude whether the second and third methods of portfolio formation are 

superior, both are superior to the ranking of firms by estimated beta. 

 

 

                                                                                                                                            
29  The danger with this is that the ratio is sample specific and quite dated.  Hence, it may be 
inappropriate to apply this to a current data set. 
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4.2.6 Adjustments for Leverage 

 

The research literature establishes a theoretical link between beta and financial 

leverage, where a firm with debt in its’ capital structure will have higher systematic 

risk relative to a firm that does not.  Hence, there is a theoretically positive 

relationship between beta, as a measure of systematic risk and financial leverage.  

Consequently, the use of an unlevered beta may result in more accurate estimates of 

systematic risk. 

 

Beta can be unlevered using one of several techniques found in the research of 

Hamada (1972), Bowman (1979), Laveren, Durinck, DeCeuster and Lybaert (1996) 

and Hill and Stone (1980).  A commonly used model to unlever beta is the Hamada 

(1972) model: 
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where: 

 βU = the unlevered beta 

βL = the levered beta 

t = the corporate tax rate applicable to firm profits 

D = the market value of debt 

E = the market value of common equity 
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A shortcoming of this model is that it assumes that any tax advantages will be realised 

with certainty, when this may not be the case.  In response to this Laveren (1990)30 

presents a model that actualises tax advantages at the cost of equity for completely 

equity financed firms, or the levered cost of financial risk adjusted equity capital.  The 

model is developed from the Hamada (1972) model where t = 0: 
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where: 

 βU = the unlevered beta 

βL = the levered beta 

E = the market value of common equity 

V = the total market value 

 

These models present three specification problems for the researcher.  The first issue 

is that the data used to estimate the variables is based on end of period figures where 

the literature (Vogt, 1994) suggests that financial behaviour adjusts towards a 

perceived optimal capital structure.  This is consistent with a partial stock adjustment 

model and suggests that the use of average data (over the entire period) may provide 

additional information.   

 

                                                 
30 As seen in Laveren Durinck, DeCeuster and Lybaert (1996) 
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The second issue is concerned with the use of market values for common equity and 

debt.  There is little problem obtaining reliable market values of common equity, 

however, obtaining market values for assets and liabilities is troublesome and often 

book values are used as a surrogate.  However, the problem with book values is that 

they are based on historical cost accounting that does not contain information with 

regard to future events.  Furthermore, they suffer from discrepancies in accounting 

policies/methods and earnings management may reduce their reliability.  

 

The third issue relates to the tax rate, t.  The question is whether this rate should be 

the actual rate or the statutory rate.    When the actual rate is employed the difficulties 

in estimating this accurately and the inconsistencies within financial reporting may 

result in distortion to the adjusted beta.  Consequently, the statutory rate is often used. 

 

A beta estimation study by Laveren, Durinck, DeCeuster and Lybaert (1996) 

examines both the Hamada and the Laveren methods of unlevering beta.  In terms of 

the specific problems discussed above they use average data and the statutory tax rate.  

In terms of market values and book values they test two combinations for each of the 

Hamada and Laveren methods; book value of debt/market value of equity and book 

value of debt/book value of equity.  They conclude that no statistically significant 

differences arise between the different methods.  In a later study (Laveren Durinck, 

DeCeuster and Lybaert, 1997) they apply the Laveren book values approach and find 

that the explanatory power (R2) increases by approximately 10% over an unlevered 

beta in a multiple regression comprising accounting based independent variables and 

market beta as the dependent variable. 
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Hence, there appears to be both theoretical and empirical justification for the use of an 

unlevered beta, in order to improve the efficiency of beta estimates.  

 

 

4.2.7 Time Variance of Beta 

 

Time variance in beta is caused by a variety of factors such as changes in key 

economic forces, changes in market conditions, firm specific issues, and regulatory 

alterations to name a few.  The concept of stationarity is an underlying assumption of 

CAPM and the market model, however recent literature has produced considerable 

evidence of instability over time in systematic risk estimates (Faff, Hillier and Hiller, 

2000; Pope and Warrington, 1996).  Hence, it is appropriate to integrate the time 

varying properties into the beta estimations to ensure that the stationary (market 

model beta) is not misspecified, consequently producing inaccurate estimations of 

systematic risk.  

 

Three models that the literature has developed to estimate this time variation in beta 

are; (1) the random walk model that states that the current period beta is the best 

estimate of next period beta; (2) the random coefficient method which suggests that 

there is a long-term discernible mean in beta and this varies by a random coefficient 

estimation from past values of beta, and (3) the autoregressive approach which 

proposes that the difference between the current beta and the long-term mean is 

dependent on the relationship between the long-term mean and the immediate past 

value of beta. 
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The autoregressive method contains a variety of different modelling techniques.  A 

recent paper by Faff, Hillier, and Hillier (2000) examined nine techniques of 

specifying the time varying properties of systematic risk.  The first three of these are 

generalised ARCH models; (1) a conditional time varying beta series using a 

multivariate generalised ARCH model (M-GARCH); (2) an exponential (E-GARCH) 

specification to allow for asymmetric price responses to negative and positive shocks 

of equal size and (3) a threshold ARCH model (TARCH) that allows for the 

incorporation of the volatility of asymmetric stock price reactions to information 

shocks through the use of dummy variables.   

 

The multivariate CC GARCH (Constant Correlation MGARCH) was developed by 

Bollerslev (1990) and constructs a conditional time varying beta series based on 

conditional variance estimates produced by a GARCH (1,1).  The number of 

parameters required to be estimated by this method reduces by setting the off-

diagonals in the A and B coefficient matrices to zero.  A further assumption of 

constant correlation between conditional variances through time is also made.  These 

are then used to construct a time series of conditional betas where: 
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For further discussion of the econometric specification of this model see Faff, Hillier 

and Hiller (2000), Faff, Hodgson and Saudagaran (2001), and McKenzie and Brooks 

(1999). 

 

The second set of models estimate Schwert and Sequin (1990) MGARCH, EGARCH, 

and TARCH models which extend the market model by incorporating an additional 

term to capture the different levels of volatility in the market index returns.  

 

The last group of betas are estimated using three forms of Kalman Filter algorithms 

including (1) a random walk, (2) a first order autoregressive process with a constant 

mean, and (3) a random coefficient with a constant mean. 

 

This study accepts that there is considerable time variation in the betas and that each 

of these three models appears to be capturing different components of this variation.31  

However, when assessing the performance of these models, only the Kalman Filter 

models consistently outperform a simple market model when the performance 

criterion is the mean squared error of forecasting in sample asset returns.   

 

The literature discussed in this section presents issues relating to the empirical 

estimation of beta.  A key issue is the variety of methods used to estimate beta across 

the literature, leading to a multitude techniques that can be applied to estimate 

systematic beta risk. 

  

                                                 
31 This conclusion is based on evidence of independence between the models. 
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This creates an important research design issue, because without theoretically and 

empirically sound estimates of beta, attempting to re-estimate beta using accounting 

based variables is an in determinant task.    

 

 

4.3 Summary 

 

This chapter reviewed research design issues relevant to both capital markets research 

and the estimation of systematic beta risk.  The importance of careful research design 

and the improvements in research design that have been a defining characteristic of 

capital markets research were discussed.  The methodological issues raised in this 

section illustrate that further research in this area will be an important contributor to 

our understanding of the operation of the capital markets.   

 

The empirical research conducted in this thesis (contained in the following four 

chapters) adopts the statistical methods discussed in this chapter to extend our 

understanding of the functional relationships between accounting information and 

stock prices.  The next chapter examines the value relevance of dirty surplus 

accounting flows and in doing so utilises the non-linear arctan model proposed by 

Freeman and Tse (1992).  This addresses both the omitted variables and errors in 

variables problems. 
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Chapter Five 

Dirty Surplus Accounting, Functional Relationships, and the Valuation 

Role of Accounting 

 

5.0 Introduction 

 

This chapter examines the value relevance of dirty surplus accounting flows in 

Australia.  Dirty surplus accounting has come under scrutiny in recent times, and is 

gaining increasing attention from accounting standards boards around the world.32  

Dirty surplus flows allow specific changes in the book value of equity to bypass the 

income statement.  There are a number of concerns regarding dirty surplus 

accounting.  First, that some value relevant items may be reported as part of the dirty 

surplus flows; and second, that the low transparency of dirty surplus flows might 

impede investors timely recognition of the value relevance of such flows.  Therefore, 

dirty surplus flows are seen to impair the articulation between successive balance 

sheets and income statements that constitute clean surplus accounting.  This argument 

also has implications for the valuation role of accounting.  This impacts upon the use 

of clean surplus in the so-called ‘Ohlson’ literature,33 that focus on predicting future 

earnings and growth, and assumes a clean surplus relationship between successive 

balance sheets. 

 

                                                 
32 In the U.K. there has been various statement issues concerning comprehensive income (SFAS 130) 
and dirty surplus accounting techniques (FRS 15 dealing with asset revaluations and FRS 10 
concerning goodwill write-offs).  In the U.S. SFAS 130 (1997) requires any changes to book value of 
equity not included in net income to be disclosed in comprehensive income.  In Australia AASB 1010 
in relation to asset revaluations and ASRB 1012 dealing with foreign currency translation both 
potentially create dirty surplus flows. 
33 Following Ohlson (1995) and Feltham and Ohlson (1995). 
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One definition of dirty surplus flows can be formulated by reference to clean surplus 

accounting.  Ohlson (1995) defines clean surplus accounting as an accounting format 

that “requires the change in book value to equal earnings minus dividends, net of 

capital contributions” (Ohlson, p. 661).  This ensures the articulation between 

successive income statements and balance sheets because any accounting transactions 

that are not related to dividends must pass through the income statement.  The Ohlson 

(1995), and Feltham and Ohlson (1995) papers have rekindled interest in clean surplus 

accounting.  This has led a number of researchers to use clean surplus and 

comprehensive income relations to predict earnings and firm performance utilising an 

array of accounting and other variables.  Furthermore, one can alternatively define 

dirty surplus accounting as an accounting format that does not ensure the ‘clean’ 

articulation of successive balance sheets by allowing certain below the line items to 

by-pass the income statement.  Examples of these dirty surplus flows include asset 

revaluations, extraordinary items, prior year adjustments, foreign currency translation 

losses/gains, and various other below-the-line sundry items.   

 

Some commentators comment that the inclusion of such treatments adversely effects 

the information content of financial reports.  For example, they argue that financial 

data is often relied upon in place of “more detailed reporting facts” due to the sheer 

volume of information that is available (Arthur Andersen, 1962; Kiger and Williams, 

1977).  Hence, many investors may rely on net income and earnings per share figures 

that include dirty surplus items.  These users could inadvertently not sift out 

accounting flows that are highly transient and/or irrelevant for valuation purposes.  It 

is suggested that such transactions cloud the income statement with information not 

relevant to the ‘true’ long-run performance of a firm, and their exclusion from the 
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income statement (by separate reporting) will increase the usefulness of financial 

statements.   

 

Further, by eliminating transitory and non-operating flows from reported earnings, the 

predictive ability of reported earnings and it’s usefulness for equity valuation 

purposes may be enhanced (Black, 1993b).  There may, however, be a drawback in 

this approach if information on dirty surplus flows is relegated to the notes in the 

financial statements.  To those who believe in stock market efficiency, investors will 

discover any value relevance and quickly impound that information in stock prices.  

To those who believe that the ‘low visibility’ of notes impairs the ability of the market 

to gather information, then value relevance may be ignored or impounded slowly.    

 

This chapter is concerned with the additional information content of the dirty surplus 

accounting flows in an Australian context.  After controlling for reported operating 

earnings the chapter examines whether dirty surplus accounting flows provide 

additional information content over cumulative periods of up to ten years.  This is 

done by evaluating the value relevance of dirty surplus accounting flows for a sample 

of ninety-three companies listed on the Australian Stock Exchange over the period 

1988 to 1997 using long interval regression techniques (O’Hanlon and Pope, 1999; 

Easton, Harris, and Ohlson, 1992; Ohlson and Penman, 1992).  Additionally, whether 

the functional relationship of the regression analysis changes over different time 

horizons or is related to transient earnings flows associated with dirty surplus flows is 

also examined.  This enables observations about whether knowledge of dirty surplus 

flows or the quality of the operating earnings stream is relatively more important to be 

made.   
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This chapter extends the previous research by O’Hanlon and Pope (1999) and Easton, 

Harris and Ohlson (1992) in five areas.  First, the research is extended to the 

Australian environment.  Second, non-linear regression techniques are applied in 

order to test for transitory components within the operating income stream.  Third, 

firm size and leverage effects are examined to test for the relevance of the dirty 

surplus flows.  The fourth refinement is made through the use of the Australian 

Market Quote (AMQ), which precisely details the specific time of the release of 

accounting information to the market, which, in turn, allows a more precise test of 

accounting impacts.34  Finally, the study examines the value relevance of dirty surplus 

flows for profit versus loss making firms in the short-term in line with previous 

literature which evidences a different association between such firms’ accounting 

information and their stock market returns (Hayn, 1995; Basu, 1997; Brown and Han, 

2000).     

 

Briefly, the empirical tests find a strong positive relation between operating profits 

and returns which increases when the time period is extended.  However, there is little 

evidence to suggest any strong and consistent value relevance of the dirty surplus 

accounting flows in either the short or long-term aggregations.  The examination of 

firm size, leverage and profitability tests also support these findings.  Further, the data 

suggests that knowledge of the quality of the operating earnings stream, in terms of 

permanence and temporary components, is at least incrementally as important as 

reporting dirty surplus flows.  The research in this chapter has two major implications.  

                                                 
34 Sensitivity tests illustrated that the AMQ return provided superior R2 and coefficients to those of 
three and six month lag periods. 
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First, dirty surplus accounting has relatively minor value related impact which should 

allay concerns over the precise calculations of such items raised in the Australian 

accounting standards.  It is suggested that such concerns are related to other 

environmental considerations, such as political or stewardship factors.  Second, 

knowledge of the quality of the operating earnings stream is at least as important as 

reporting dirty surplus flows.  Finally, the implication for the lack of value relevance 

of dirty surplus accounting is discussed in the context of the Ohlson literature. 

  

The remainder of this chapter is organised as follows.  The next section briefly 

summarises the relevant literature in the clean surplus/dirty surplus debate and 

outlines the Ohlson model.  The third section provides an overview of the Australian 

institutional environment and defines the dirty surplus flows utilised in this chapter.  

The fourth section outlines the data and research design, and the results are presented 

in section five.  The final section contains the conclusion. 

 

 5.1 Background Literature 

 

According to Brief and Peasnell (1996) the debate over clean surplus accounting first 

appeared in the earlier part of the 20th century when questions were raised about the 

purpose of the income statement and whether clean surplus accounting should become 

a postulate of accounting.  Further, the debate about dirty (clean) surplus accounting is 

also concerned with valuation and predictive abilities embedded in income statements.   

 

There are three major issues associated with dirty surplus accounting: (i) whether to 

recognise events which may isolate the historic cost valuation principle and 
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potentially lead to dirty surplus flows e.g. revaluations; (ii) if dirty surplus flows are 

recognised should they be separated out and reported in the profit and loss statement.  

By doing so, it is argued that this incorporation provides a clean surplus articulation 

between successive balance sheets, and (iii) whether credit adjustments should be 

made direct to the balance sheet.  Those who argue for clean surplus accounting 

suggest that the omission of accounting items from the profit and loss statement, by 

allowing them to go straight to the balance sheet, creates dirty surplus flows and can 

potentially lead to investors not recognising value relevant information in a timely 

fashion, thereby reducing the usefulness of accounting information (Preinreich, 1936; 

May, 1937; Littleton, 1940; Ohlson, 1989).  The counter argument is basically that 

this should not be a concern as the dirty surplus flows are non-operational, and non-

recurring temporary items that should not affect the usefulness of accounting 

information (Paton, 1934; Arthur Andersen, 1962; Stark, 1997; O’Hanlon and Pope, 

1999).    

 

In an early paper May (1937) argued in favour of clean surplus accounting by 

proposing that an annual income statement was like a chapter of a book in a firm’s 

history, and that it must be viewed in conjunction with all previous chapters of the 

book.  Income should provide a clean surplus articulation between balance dates.  

Littleton (1940) also stated that the best way to return a periodic profit or loss is 

through the perfection of the accrual system of accounting that removes irregular 

occurrences and upholds clean surplus accounting.  Preinreich (1936) also 

demonstrated that over a finite time horizon, discounted residual earnings equals the 

discounted net dividends, as long as the firm’s terminal value equals accounting book 

value and this only holds if the ‘idealised’ clean surplus is maintained.   
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An Arthur Andersen (1962) paper was an early critic of clean surplus accounting that 

included non-operating flows, arguing in favour of a simple current operating 

earnings approach.  It was argued the alternative (all-inclusive) method resulted in 

earnings’ statements that were polluted by the effect of non-operating items.  The 

Andersen report further stated that the dirty surplus flows reduced the usefulness of 

accounting information in terms of valuation and performance analysis, and increased 

the volatility of earnings.  Stark (1997) also suggested that reported income should not 

include non-recurring items because they are transitory, they do not accurately reflect 

the operations of a firm, and have no ability to predict any future events.  Stark 

comments:  “It seems unlikely to be the case that clean surplus earnings automatically 

has a fundamental role in corporate valuation” (p. 226).  

 

Finally, the empirical research that specifically examines the value relevance of dirty 

surplus flows has largely supported an “irrelevance theory”.  In the US, Amir, Harris, 

and Venuti (1993) found little evidence that accounting flows such as asset 

revaluations, goodwill, pension and tax adjustments to earnings and other earnings 

adjustments, provided value relevance in terms of the earnings-returns association.  

Recently, O’Hanlon and Pope (1999) examined the value relevance of the dirty 

surplus flows goodwill, extraordinary items, asset revaluations, foreign currency gains 

and losses, and other sundry items in a UK setting.  Results showed that dirty surplus 

items provided little explanatory power over operating income for cumulative periods 

of up to twenty years, and suggests that dirty surplus accounting techniques are of 

little concern in a valuation context. 
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An additional concern for accounting researchers is the functional relationship 

between operating earnings and firm value.  The research of Hayn (1995), Freeman 

and Tse (1992) and Kormendi and Lipe (1987) revealed evidence of non-linearity in 

the relationship between earnings and security prices.  This is driven by the existence 

of transitory and permanent components in the operating earnings stream and predicts 

that permanent components have a much greater impact on prices than temporary 

components thus giving rise to a non-linear relationship.  Moreover, Walker (1997) 

concluded that clean surplus models based on linear information dynamics, may not 

represent the fundamental aspects of a firms’ behaviour.  

 

In summary, the literature highlights the on-going seventy-year debate over dirty 

surplus accounting techniques and this issue has been rekindled by the Ohlson 

valuation models that require a clean surplus relation.  However, some recent research 

has also raised concerns over the valuation relevance of these items.  The above 

discussion raises the following research questions.  First, how important is the 

classification and reporting of dirty surplus flows for valuation purposes.  Second, 

how important (in relative terms) is it to have knowledge of the fundamental quality 

of operating earnings, that is knowledge of temporary and permanent components, 

even after prior sifting out of dirty surplus flows. 

 

The research in this chapter examines these research problems by testing for the value 

relevance of dirty surplus flows over cumulative periods of up to ten years in 

Australia over the 1988 to 1997 period.  The long interval regression technique 

applied follows O’Hanlon and Pope (1999), Easton, Harris, and Ohlson (1992), and 

Ohlson and Penman (1992).  Further, an extension is added by applying non-linear 
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regression techniques in order to control and test for the earnings response coefficient, 

and to observe the relationship between stock returns, dirty surplus flows and 

operating earnings components.  The next section outlines the dirty surplus 

components examined. 

 

5.2 Dirty Surplus Variables in Australia 

 

The specific dirty surplus flows examined in this chapter are asset revaluations, 

foreign exchange gains/losses on consolidation, prior year adjustments, and below the 

line extra-ordinary items.  The remainder of this section briefly discusses each of 

these four categories. 

 

5.2.1 Asset Revaluations 

 

Asset revaluations are a primary source of dirty surplus accounting flows in 

Australian financial statements and the accounting standard that governs this issue is 

AASB 1010 Revaluations of Non-Current Assets.  This standard sets the guidelines 

for revaluations, and whilst allowing them to occur, states that the revaluation 

“…must not result in the carrying amount of any asset in that class exceeding its 

recoverable amount” (AASB 1010 Para. 4.2).   Recoverable amount is defined as 

“…the net amount that is expected to be recovered through the cash inflows and 

outflows arising from it’s continued use and subsequent disposal” (AASB 1010).  

Although this statement attempts to set a rigorous rule for the application of the 

standard, it is still open to judgement by accounting professionals as to the appropriate 

‘recoverable amount’.  Consequently, the subjectivity of interpretation provides the 
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opportunity for other reasons to dictate the occurrence of asset revaluations with 

negative consequences for reported profits and rates of return on assets (Henderson 

and Goodwin, 1992).  Therefore, asset revaluations that constitute dirty surplus flows 

are any upward revaluation, and any revaluation which reverses a previous valuation 

increment in the asset revaluation reserve.35 

 

5.2.2 Foreign Currency Translation 

 

Foreign currency exchange gains/losses are governed by AARB 1012 (which replaced 

AARB 1003 in September 1987) and the professional accounting standard AAS 20.  

ASRB 1012 paragraph 20, states “Where a foreign operation is self-sustaining, the 

accounts or group accounts of that foreign operation shall be translated at balance date 

using the current rate method and any exchange differences shall be taken directly to 

the foreign currency translation”.  Hence, paragraph 20 of ASRB 1012 allows for a 

dirty surplus flow to occur through the foreign currency translation gain or loss being 

recognised in a foreign currency reserve within shareholders equity, and therefore by-

passing the profit and loss account.36 

 

                                                 
35 In this study the change in the asset revaluations reserve is used to measure this due to the inability to 
obtain segregated data in relation to increments and decrements in asset revaluations on an individual 
transaction basis. 
36 Para. 54 states that “ Where a foreign operation is integrated with the reporting entity, its financial 
statements shall be translated using the temporal method.  Any exchange differences arising from the 
translation of foreign currency monetary items shall be recognised in the same manner as specified in 
paragraph 50.” 
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5.2.3 Prior Period Adjustments 

 

The accounting treatment of accruals that clearly belong to prior periods is a problem 

in accounting as the matching principle suggests that such items should have been 

matched in the appropriate prior period, but have not been.  AASB 1002, Events 

Occurring after Balance Date, states “…such events shall, if material, be brought to 

account in the accounts or group account.”37  In general there are two accounting 

treatments for prior year adjustments.  The first is to perform an adjusting entry 

through the current period’s profit and loss statement, while the second method 

directly writes off the adjustment to retained profits or a similar reserve.  The latter 

treatment creates a dirty surplus accounting flow because it bypasses the profit and 

loss statement.  The primary concern is the distortion of both the current and previous 

accounts from when the item arose.38  

 

The retained profit/reserves method has been criticised allowing for potential 

manipulations of accounts by companies in order to present their financial statements 

in a more favourable manner.39 Another issue of concern is that this method may 

potentially reduce the incentive for firms to reduce the level of errors in their 

                                                 
37 AASB 1031 defines materiality as “ in relation to information, that information which, if omitted, 
misstated or not disclosed has the potential to adversely affect decisions about the allocation of scarce 
resources made by users of the financial report or the discharge of accountability by the management or 
governing body of the entity37”.  
38 Other prior period adjustments that can still be adjusted to retained profits include those necessitated 
by changes in accounting standards and asset revaluations through AASB 1010 ‘Accounting for the 
Revaluation of Non-Current Assets’.  In this study the only prior period adjustments that are classified 
as dirty surplus flows are those resulting from mandatory changes in accounting policy, as set out in 
AASB 1018.   
39 For example a company could misclassify an expense item in order to avoid including it in the 
current periods accounts, and then write it off to retained profits in future without affecting the profit 
and loss statement in either period. 
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accounts, as if any errors are found they can simply be written off to retained profits 

in a subsequent period (Henderson and Peirson, 1995). 

 

5.2.4 Extraordinary Items 

 

The Australian accounting standards define extraordinary items as “…items of 

revenue and expense which are attributable to transactions or events of a type that are 

outside the ordinary operation of the company or economic entity and are not of a 

recurring nature” (AASB 1018, Para. 9).  This definition was amended in 1989 

through ASRB Release 416 which led to ASRB 1018: Profit and Loss Accounts, and 

then to AASB 1018.  The amendment added the words “…and not of a recurring 

nature”.  This change gave a more precise definition to extraordinary items by forcing 

recurring items to be classified “above the line” and only non-recurring items that are 

outside the ordinary operation of the entity to be included “below the line” (Hoffman 

and Zimmer 1994).  AASB 1018 Paragraph 16 states that the profit and loss account 

must include the aggregate amount of any extraordinary items below operating profit 

or loss (after income tax) in the accounts.  The details of the nature and amounts of 

each individual item must be given either in the profit and loss statement, notes to the 

accounts, or otherwise within the financial statements (Para. 16).   

 

The relevance of extraordinary items relates to the emphasis placed on the operating 

profit after tax figure, a legacy of the operating profit approach40 to income 

determination, which implies from a value relevance perspective, that the treatment of 

                                                 
40 The operating profit approach is detailed in Accounting Research Bulletin No. 35 issued by the 
Committee on Accounting Procedures in 1948. 
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extraordinary items be regarded as a dirty surplus flow.  This method required that net 

income was not to include deductions or additions resulting from general purpose 

contingency reserves, inventory reserves, excessive costs of fixed assets and annual 

appropriations, and extraordinary items (Kiger and Williams, 1977).  This clearly 

places emphasis on operating profit after tax as the most important figure for 

assessing the performance of a company, and predicting it’s future performance.  

 

The recommended format for the profit and loss account, although it includes the 

extraordinary items and profit after extraordinary items and tax, as seen in AASB 

1018 paragraph 22, is not without bias.  One could interpret the wording of the line 

header “Operating profit or loss and extraordinary items after income tax” to separate 

operating profit from the extraordinary items, as saying that the extraordinary items 

are something in addition to the operating profit figure.  This could induce the 

statement user to use the operating profit after tax figure, and ignore the extraordinary 

items.  This leaves the door open to manipulation, as a company could classify items 

as extraordinary in order to influence the profit figure (Henderson and Peirson, 1995) 

and financial ratios such as earnings per share (Horton, 1994).   

 

In summary, there are a number of concerns regarding dirty surplus accounting flows 

within the Australian accounting environment.  In particular, academics, practicing 

accountants, and standard setters have long debated the relevance of these items, 

whether they should be included in the income statement or be credited directly to the 

balance sheet.   
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5.3 Data and Method 

5.3.1 Database 

 

Data collected was for a sample of ninety-two41 Australian listed companies for the 

years 1988 to 1997.  These companies were obtained from accounting data provided 

by Datastream and checked against supplementary output such as Connect 4.42  Once 

the Datastream sample had been collected, the accounting information for a random 

sub-sample of twenty companies over the full ten-year period was matched to that 

obtained from Connect 4 in an effort to ensure that the final data set obtained was 

validated.43  The market data (stock prices and the return index) were collected from 

Datastream.  Table 5.1 shows the industry break up of sample firms and this broadly 

matches the overall industry break-up for a full sample of Australian stocks. 

 

This association study uses long interval regression techniques with aggregation 

periods of 1, 2, 5 and 10 years.44  The long interval regression technique recognises 

that there are timing differences between the impounding of given events by stock 

market prices and accounting information.  As a result, the application of this method 

implicitly assumes the short interval association between accounting information and 

                                                 
41 The original sample of 145 firms was reduced to 92 after eliminating firms that did not have a full set 
of accounting variables available (32), an incomplete set of return data (15), financial firms (4), and 
firms with inconsistent balance dates (2).  A relatively small number of firms is typical in this type of 
study in the Australian settings, however, in this is accentuated due to the requirements of the firms to 
have available the ten years of consecutive data over the 1988-1997 period. 
42 Connect 4 is an electronic annual reports database that contains the full annual report in the format 
published by the companies in question. 
43 This was performed in response to concerns raised by O'Hanlon & Pope (1999) over Datastream 
data.  The only problem detected was with prior period adjustments and, hence, the data for this item 
was manually collected from annual reports for all firms in the sample.  This problem was related to 
inconsistent reporting practices. 
44 Hence, the 2 year T-period interval consists of five two year consecutive, non-overlapping, periods 
where years 1988 and 1989 are aggregated to form the first interval, years 1990 and 1991form the 
second interval and so on.  
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returns is lower than the long interval association.  The theoretical basis rests on the 

assumptions that: (i) prices usually lead accounting information (because of other 

economic events not captured by the accounting system), (ii) there is measurement 

error in accounting flows, and (iii) cosmetic or manipulative techniques are used by 

management in accrual estimation.  As a result it is hypothesised that there is a lower 

association between short interval price returns and accounting earnings, and a long 

interval technique allows the timing differences to ‘wash out’.  Prior empirical 

research has shown that higher associations are obtained as the aggregation period 

increases (O’Hanlon and Pope, 1999, Easton, Harris and Ohlson, 1992), and hence, 

the explanatory power of accounting variables increases with temporal aggregation.  

 
 

    Table 5.1: Sample Distribution by Industrial Sector 
 

Industrial Sector No. of Companies 
  
Agriculture 2 
Building Material 11 
Chemicals 5 
Distributors 4 
Diversified Industrials 5 
Engineering 13 
Extractive Industries: Gold 7 
                                 : Other 14 
Food Products / Retail 7 
Textiles / Clothing 2 
Oil Exploration and Production 10 
Paper, Packaging & Printing 2 
Pharmaceuticals 2 
Information Technology 5 
Transport 3 
Total 92 

Distribution of firms by industry type as per industry classifications supplied 
by Datastream. 

 
 

In order to use this technique a long interval measure of returns and earnings is 

constructed as per O’Hanlon and Pope (1999) who used pre-calculated returns data 

from the London share price database (LSPD) and cumulated these over the return 
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window.45  This study utilises the Datastream return index, which measures the 

growth in value from holding a share over a given period assuming the re-investment 

of dividends.  This index is calculated as follows: 
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where RIt is the return index, Pt is price on the ex-date, Pt-1 is the price on the previous 

day, and Dt is the dividend payment (if any) associated with the ex-date.  The t-period 
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where the t period return on firm ‘i’ is equal to the natural logarithm of the return 

index at the end of the t-period over the index at the start of the t-period interval.46 

  

Previous research has then matched the corresponding earnings against returns using 

some lagged benchmark.  This procedure is performed in order to ensure time is 

allowed for the accounting information to impact on stock returns.  O’Hanlon and 

                                                 
45 Previous research uses a variety of methods to calculate and cumulate company returns. Easton, 
Harris, and Ohlson (1992) calculate returns as the change in stock price over the period plus dividends, 
scaled by opening stock price.  Ohlson and Penman (1992) use scaled change in stock price over the 
interval, excluding dividends.  To allow for the exclusion of dividends they use a second model, which 
uses aggregated retained earnings, rather than ordinary earnings.  These papers all conclude that the 
method selected did not materially effect the results of the study.   
46 Returns were also calculated (results not reported) using the Easton, Harris and Ohlson (1992) 
method (scaled change in stock price over the interval plus dividends, divided by opening price).  
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Pope (1999) use a six-month stock return lag from the end of the accounting period 

for each firm, whilst Easton, Harris, and Ohlson (1992) used a three-month lag. 

 

An extension in this study is the use of a product called Australian Market Quote 

(AMQ).  This product contains historical information relating to Australian Stock 

Exchange (ASX) announcements by recording and detailing the earnings 

announcement when the ASX receives the annual report of each company to the 

nearest minute.  The database was manually searched to compile the times of these 

announcements for each firm in the final sample for every year in the ten-year study 

period.  The availability of this information enables a more accurate measurement of 

reaction to this information and mitigates the errors-in-variables problem.47  

 

The returns were then calculated into cumulative long-term returns using: 
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where riT is the return of the company i for the T period interval and rit is the return for 

company i for period t (O’Hanlon and Pope, 1999).  The period t return is lagged from 

the corresponding accounting period to the AMQ date as discussed above. 

 

                                                                                                                                            
However, the results were not materially different to those generated from the return index and, 
therefore, the Datastream index returns were used. 
47 To test this theory the returns are calculated based on the return index seven days and one month 
after the AMQ date.  The initial lag is seven days to allow for thin trading and post earnings drift that 
may effect the dissemination of the accounting information.  
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The accounting variables are collected for each of the companies in the sample over 

the ten-year period covered by the study.  The clean surplus articulation is maintained 

such that: 

 

1−+−+≡ ytttt BVdNCSBV       (5.4) 

 

where CSt is clean surplus income, BVt is the book value of ordinary shareholders 

funds, Nt is any new capital issues, and dt is dividends (O’Hanlon and Pope, 1999).  

Therefore, the only items that bypass the income statement are new capital issues and 

dividends.  The concern with this equation is twofold.  First, current accounting 

standards allow for items other than new capital and dividends to go directly to the 

balance sheet, hence breaching the relation in equation 5.4 and secondly, one needs to 

consider the components of CSt as the information dynamics of the different 

components may not be equal, hence, potentially creating a misleading aggregated 

figure.  For example, as argued above, extraordinary items that are included in CSt, 

given that they are transitory, non-recurring items by definition, they are likely to 

have a different relationship with returns than the permanent components of clean 

surplus earnings.  In fact, extraordinary items take on many of the characteristics of 

dirty surplus flows, and therefore, are treated as a dirty surplus flow in the prior 

literature (O’Hanlon and Pope, 1999).  Therefore, in equation 5.4 above: 

 

ttt EIOPCS +≡        (5.5) 
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where OPt is ordinary profit for ordinary shareholders and EIt is extraordinary items.  

This equation still, however, maintains clean surplus, and hence in order to examine 

the relevance of the dirty surplus components, the CSt is further disaggregated into: 

 

tttt DSEIOPCS ++≡       (5.6) 

tttt SUNDFXREVDS ++≡       (5.7) 

 

 

where DSt is the aggregated dirty surplus flows, REVt is asset revaluations, FXt is 

foreign currency translations gains and losses on consolidation, SUNDt is other dirty 

surplus items, including prior period adjustments, used to balance the clean surplus 

relation.  This relation is an all-encompassing relation that enforces clean surplus on 

the data set so that articulation is achieved.  Clean surplus income is hence defined for 

the purposes of this study as operating profit plus the aggregated (but identified) dirty 

surplus flows that have bypassed the income statement. 

 
The accounting flows are then aggregated over periods of T = 1, 2, 5, 10 and are 

denoted as OPiT, EIiT, REViT, FXiT, SUNDiT, and DSiT for the aggregated dirty surplus 

flows. Table 5.2 presents the descriptive statistics for the return and accounting 

variables within the aggregation periods.  This includes mean and percentile statistics 

for the sample over the four aggregation intervals. 
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Table 5.2: Descriptive Statistics for the Ten Year Pooled Data Set 
 

Interval Length (T) 
and Variable 

Mean 25th Percentile 50th Percentile 75th Percentile 

1-year (T=1)     
Rit  .0850 -.1752  .0940 .3434 
OPit  .0422  .0073  .0676 .1082 
EIit -.0045  .0005  .0000 .0000 
REVit -.0039 -.0012  .0000 .0000 
FXit -.0014 -.0009  .0000 .0035 
SUNDit  .0064  .0000  .0021 .0041 
DSit  .0056 -.0004  .0029 .0505 
2-year (T=2)     
Rit .1230 -.1597 .1149 .3671 
OPit .1262  .0335 .1426 .2285 
EIit -.0256  .0000 .0000 .0000 
REVit -.0016 -.0019 .0000 .0000 
FXit  .0004 -.0004 .0000 .0035 
SUNDit  .1007  .0000 .0224 .1231 
DSit  .0734 -.0007 .0263 .1460 
5-year (T=5)     
Rit  .1650 -.2109  .3485 .7174 
OPit  .0321  .0026  .0037 .0064 
EIit -.0031 -.0019  .0000 .0000 
REVit -.0011 -.0011  .0000 .0014 
FXit  .0008 -.0002  .0000 .0002 
SUNDit  .0021  .0002  .0017 .0049 
DSit  .0183  .0000  .0017 .0046 
10-year (T=10)     
Rit  .6103 -.8128  .7182 2.096 
OPit  .0840  .0014  .0096 .1699 
EIit -.0009 -.0008 -.0029 .0018 
REVit -.0010 -.0019  .0000 .0049 
FXit  .0005 -.0002  .0000 .0009 
SUNDit  .0038 -.0002  .0017 .0051 
DSit  .1136  .0037  .1132 .1917 

This table contains the descriptive statistics for the data set used in the study.  Rit denotes stock returns 
measured a the log change in the Datastream return index, OPit denotes ordinary profit, EIit denotes 
extraordinary items, REVit denotes asset revaluations, FXit denotes foreign currency movements related 
to translation gains and losses, and SUNDit denotes prior period adjustments.  Accounting flows are 
cumulated over t-period intervals and are scaled by market value of equity seven days after the AMQ 
date.   
 

 

5.3.2 Linear Models 

 

Four linear regressions are used to analyse the data.  Regression model 5.8 is used for 

two purposes, to test for the relationship between returns and accounting earnings, and 

to allow the comparison of the results of this chapter to previous research.  The model 

is: 
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rit = α + β(1)OPit + eit       (5.8) 

 

where rit is the stock return cumulated over the t-period intervals, OPit is ordinary 

profit scaled by market value and cumulated over the t-period interval.  This 

represents the standard earnings returns regression used in the literature and is hence a 

benchmark for which to compare the other results.  This, however, excludes 

extraordinary items, which are not strictly a dirty surplus flow, but take on the 

characteristics of one as discussed above.  Equation 5.9 further examines the OPit 

variable by incorporating extraordinary items with it in the following model: 

  

rit = α + β(1)OPit +β(2)EIit + eit     (5.9) 

 

where EIit is extraordinary items and OPit is ordinary profit to ordinary shareholders 

scaled by opening market value.  This model is analogous to model 5.5 above.  

Regression model 5.10 tests for any incremental information of total dirty surplus 

flows by regressing returns on operating profit plus the aggregate of the dirty surplus 

flows.  The model is: 

 

 rit = α + β(1)OPit + β(3)DSit + eit     (5.10) 

 

where DSit is aggregate dirty surplus flows, both scaled by market value and 

cumulated over the t-period interval.  DSit is disaggregated into the dirty surplus 

components in regression model 5.11, which investigates the incremental information 

content of the individual dirty surplus flows.  The model is: 
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 rit = α + β(1)OPit + β(2)EIit + β(3)REVit +     (5.11) 

β(4)FXit + β(5)SUNDit + eit   

 

where REVit is asset revaluations, FXit is foreign currency translations, and SUNDit is 

sundry items used to balance the clean surplus model (equation 5.4), all scaled by 

market value and cumulated over the t-period interval.  This model is the empirical 

equivalent of equation 5.4.  Each of the above models is estimated using pooled 

regressions over each of the t-period intervals based on the returns lagged seven days 

after the AMQ date.  

 

5.3.3 Size and Leverage 

 

Further analysis is also undertaken in order to ascertain if there is any size or leverage 

effects in relation to the relevance of dirty surplus flows and earnings.  Firm size is 

deemed to be important because of the relative amount of information produced by 

different firms.  For example, a size effect was first hypothesised by Atiase (1985) 

who demonstrated that the production and dissemination of information is an 

increasing function of size.  Freeman (1987) found that the expected change in stock 

prices due to earnings and other announcements is a decreasing function of size.48  

Further, Freeman found the cumulative average abnormal returns of small firms after 

financial statement releases was significantly higher than those of large firms, 

                                                 
48 This is because of the larger amount of information in the market about large firms due to media 
attention, analysts following large firms more closely, supplements to annual reports, and greater 
investor followings, which, inturn, reduces the importance of earnings announcements because the 
market has already incorporated the information into stock prices. 
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indicating a higher reliance on financial statements for value relevant information by 

small firms.  In contrast to Atiase (1995) and Freeman (1987) Chaney and Jeter 

(1991) found that earnings response coefficients (ERCs) were positively related to 

firm size49 and suggested that the different findings were related to their use of a 

longer event window (24 months).  The longer time frame allows for a greater number 

of alternate sources of information about large firms to seep into prices, allowing 

investors to more accurately interpret the information in financial statements and 

predict future cash flows of firms and with less uncertainty.50   Hence, firm size is 

controlled by segmenting the data into small and large firms using the median opening 

market capitalisation.   

 

Leverage effects are also examined by using the capital-gearing ratio as a proxy for 

firm leverage.  The importance of testing leverage is twofold.  First, it is a quasi 

measure for testing the information content of the balance sheet, which is widely used 

by investors, creditors and analysts to evaluate a company (Kim, Chen, and Nance, 

1992).  Second, leverage is a proxy for the financial risk of a firm and research by 

Kim, Chen, and Nance (1992) has supported the proposition that a company’s share 

price is conditioned by financial leverage.  Finally, a high leveraged firm is more 

likely to induce manipulation of accounts in order to manage the firm’s exposure to 

accounting covenants and thus induce noise in the earnings stream.  The leverage 

effect is measured in a similar manner as the firm size effect, with two samples 

created by ranking the t-period samples by leverage level, and then dividing these 

ranked samples at the median.  The three regression models discussed above are then 

                                                 
49 Other papers such as Collins and Kothari (1989) find that firm size provides no incrementally useful 
information in explaining the determination of ERCs. 
50 Therefore, earnings reports of large firms are less noisy. 
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re-estimated on high and low leverage firm samples to see if there are any statistical 

differences in ERC’s and the impact of dirty surplus components. 

 

5.3.4 Knowledge of the Operating Earnings Stream 

 

One other issue that arises is the functional evolution and relation between the 

operating earnings stream and shareholder value.  A few papers have examined the 

earnings-returns relationship and hypothesise that the relationship between stock 

prices and earnings is non-linear.  The non-linear theory states that the price value 

relevance of earnings (and earnings surprises) is negatively correlated with earnings 

persistence. That is, permanent earnings have high value relevance whilst transitory 

earnings have a much lower price impact.  Hence, investors and analysts place more 

emphasis on permanent earnings as opposed to transitory earnings.  Therefore, both 

the average persistence of earnings and the related price response will decrease as the 

absolute magnitude of earnings increases.  Freeman and Tse (1992), Das and Lev 

(1994), Ali and Pope (1995), and Hodgson and Stevenson-Clarke (2000a) found 

strong evidence of an S-shaped (arctan) relationship between earnings and returns.  

The four linear regressions formulated above are re-estimated using a non-linear 

(arctan) model in the following form: 

 

rit = α + b1.arctan(b2OPit) + eit     (5.12) 

 

rit = α + b1.arctan(b2OPit) + c.EIit + eit           (5.13) 

 

rit = α + b1.arctan(b2OPit) + c.DSit + eit           (5.14) 
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rit = α + b1.arctan(b2OPit) + c.EIit + d.REVit + e.FXit  

+ f.SUNDit + eit        (5.15) 

 

where all variables are defined as for models 5.8-5.11.  As a further test, the linear and 

non-linear models are compared using a J-Test (Kennedy, 2000).51   The results of the 

J-test are used to determine if the non-linear results have explanatory power over and 

above the linear models.  Further, cross-sectional regressions are also run on a year-

by-year basis for each of the cumulative regression models.  The results from this are 

aggregated and were similar to the pooled regression results and are not reported here.  

The regression models were also lagged by seven and thirty days from the AMQ date 

in the reported regressions.  Results were robust to this lag and therefore only the 

seven-day results are reported.  Incidence tests were also carried out by re-estimating 

the regression models by eliminating firms that had an aggregate dirty surplus flow of 

zero.  The results were again robust to this test.  Furthermore, additional testing is 

conducted to examine the degree of non-linearity within the dirty surplus components 

themselves by placing the inverse tangent (arctan) function around each component as 

per equation 5.10.  This provided no further information as to the value relevance of 

the dirty surplus components and consequently results are not produced in this 

chapter.52 

 

                                                 
51 The J-Test is a hypothesis test where the predicted values of Ha are saved and regressed as an added 
variable in the Ho equation.  If these are statistically different from zero then the Ho is said to be 
rejected.  In this study the Ho is defined as the linear regression model and Ha is defined as the 
corresponding non-linear model. 
52 Further tests are conducted on all models for multicollinearity (variance inflation factors), 
heteroskedasticity (White statistics), and multivariate outliers (Cook’s distance statistics).  No problems 
were encountered in any model. 
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A further point relates to the specification of the earnings-returns relation.  The above 

models are structured so as to ensure the balance sheet articulation of the clean 

surplus model is maintained, and hence only the level of earnings is used.  The prior 

literature (Easton and Harris, 1991; Hodgson and Stevenson-Clarke, 2000a) uses both 

the level and the change in earnings, finding these to jointly possess explanatory 

power for stock returns.  For this reason models 5.8 to 5.11 are re-estimated including 

an earnings change variable, to determine whether the change variable provides 

incremental information content, over and above the level variable, in terms of the 

clean surplus model.53   

 

5.3.5 The Impact of the Length of the Returns Estimation Window 

 

Methodological issues and statistical constructs also play a key role in the strength of 

the inferences that can be drawn from the results of research and the confidence one 

has in that research.  In capital markets research, and particularly in association 

studies, the researcher is required to ascertain an estimation window for stock returns.  

In recent research three month (Hodgson and Stevenson-Clarke, 2000a; Easton and 

Harris, 1992) and six month windows (O’Hanlon and Pope, 2000) have been the 

windows of choice, usually based on the grounds that such windows are sufficient to 

capture the information effects.  There appears to be little scientific justification for 

these window periods with some researchers even pointing out that the length of the 

window will have no material effect on the results obtained.  A recent paper, however, 

by Espahbodi (2000) disputes this, providing evidence that the length of the return 

                                                 
53 In order to avoid potential problems of multicollinearity between the earnings change and level 
variables the level variable is orthoganalised (see Kennedy, 2000). 
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window will significantly influence results due to the lead/lag structure of the 

earnings-returns relationship. 

     

A further purpose of this study is to assess whether a return-earnings association 

model provides more powerful results if the estimation window is more accurately 

defined around the information release date.  This is assessed using long interval 

regressions over cumulative periods of one, five, and ten years in the Australian 

environment. 

 

The dirty surplus study determined the return estimation window for each firm by 

identifying the exact date in which the full annual report was received by the stock 

exchange, and hence the point at which it became publicly available.  This was 

undertaken purely on the theoretical standing that the more accurate the estimation 

period, the more powerful the response in the coefficients, as the likelihood of 

confounding events biasing results is decreased.  To achieve this, the annual report 

release date is obtained from a stock exchange product called Australian Market 

Quote (AMQ).  The date of the earnings release then becomes the lag period for the 

specific year to which it relates.   

 

This analysis compares the results of using the AMQ lag period versus the commonly 

used three and six-month lag periods on a simple earnings-returns association model.  

The goal is to empirically test the return windows to determine if there is a significant 

difference between them in terms of the obtained explanatory power of the statistical 

tests.  If the evidence supports a difference then this suggests that the size of the return 

window materially affects association studies. 
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Pooled regressions are run over T-period interval lengths of 1, 2, 5, and 10 years 

comparing the AMQ, three month, and six-month return windows 54 where the models 

employed are defined are analogous to model 5.8:  

 

ritAMQ = α + β1OPit + eit      (5.16) 

rit3m = α + β1OPit + eit       (5.17) 

rit6m = α + β1OPit + eit       (5.18) 

 

where rit is the stock return cumulated over the T-period intervals and OPit is ordinary 

profit scaled by market value and cumulated over the T-period interval.  This 

regression is estimated where rit is the cumulated return with (1) the AMQ lag; (2) a 

three-month lag; and (3) a six-month lag.  The results are then compared in an attempt 

to ascertain whether the use of the AMQ lagged returns provide superior explanatory 

power. 

 

5.3.6 Loss Versus Profit Making Firms 

 

Recent research has also indicated that the level of transitory items has negatively 

influenced the power of the earnings-returns association.  Hayn (1995) and Basu 

(1997) note that one key type of transitory items that has increased in prominence is 

losses.  They argue that firm’s are now more likely to report such items, undermining 

the stability of the earnings-returns relation, and hence the power of its cross-sectional 

relationship.  Hence, a further test is conducted to assess the impact of controlling for 
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profit versus loss making firms on the value relevance of dirty surplus flows in the 

Australian context.  To achieve this the sample is split into two sub samples based on 

whether they reported a profit or loss over the T-period interval and models 5.8-5.11 

are re-estimated for each group.  These are then compared with each other and with 

the pooled results to determine if any differences exist. 

 

5.4 Empirical Results 

5.4.1 Linear Regression Results 

 

The results from estimating the linear models (5.8-5.11) for sub-periods from one year 

to ten years are reported in Table 5.3.  Panel A, summarises the results for the pooled 

regressions of operating income on returns.  Similar to the US and UK long-interval 

studies the coefficient on operating profit is positive and the explanatory power (R2) 

increases with the interval length.  These results have previously been interpreted as 

evidence that operating profit is value relevant for prices and the strength of this 

association increases over time.  Panel B presents the results of equation 5.9.  The 

addition of the extraordinary items variable does not materially influence the 

operating profit variable (still positive and significant across all four intervals), while 

the extraordinary items variable is significant in the short-term intervals (one and two 

years) at the 5% level and in the ten year interval at the 10% level.  Despite this the 

overall explanatory power of the model improves only marginally, indicating that 

operating earnings dominates the equation. 

 

                                                                                                                                            
54 The AMQ date is lagged by a further 7 days to allow for thin trading and post earnings drift. 
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Panel C reports the results of the incremental value relevance of aggregate dirty 

surplus flows beyond operating profit.  The coefficient on the aggregate dirty surplus 

flows is not significantly different from zero and overall provides evidence that 

Australian dirty surplus flows do not incrementally impact upon stock prices.   

 

Table 5.3: The Value Relevance of Operating Profit and the Incremental Value 

Relevance of Dirty Surplus Flows - Linear Regression Analysis 

 
Panel A: rit = α + β1OPit + eit   
Interval Length α  OPit R2 

1  0.012 0.973*** .08 
2 -0.007 0.751*** .12 
5 -0.051 0.654*** .30 
10 -0.177 0.932*** .31 

 
Panel B: rit = α + β1OPit + β2EIit + eit  
Interval Length α  OPit EIit R2 

1  0.017 0.950*** 0.345** .08 
2  0.006 0.702*** 0.288** .13 
5 -0.054 0.666*** 0.249 .31 
10 -0.208 1.039*** 0.766* .34 

 
Panel C: rit = α + β1OPit + β6DSit + eit  
Interval Length α  OPit DSit R2 

1  0.127 0.984*** -0.027 .08 
2 -0.073 0.756***  0.007 .11 
5 -0.053 0.653***  0.008 .30 
10 -0.212 0.769***  0.170 .30 

 
Panel D: rit = α + β1OPit + β2EIit + β3REVit + β4FXit  + β5SUNDit + eit  
Interval 
Length 

α OPit EIit REVit FXit SUNDit R2 

1 -0.017 0.983*** 0.343** -0.190 0.875 -0.048 .08 
2  0.007 0.719*** 0.268*  0.096 0.924 -0.037 .13 
5 -0.052 0.667*** 0.251 -0.023 0.155 -0.006 .29 
10 -0.149 1.029*** 0.707 -0.017 2.371 -0.236 .33 

The summary results presented in this table are the pooled regression results for equation 5.8-5.11 with 
the seven-day lag where rit is the stock return cumulated over the t-period intervals.  OPit is ordinary 
profit, EIit is extraordinary items, REVit is asset revaluations, FXit is foreign currency translations, 
SUNDit refers to sundry items that balance the clean surplus articulation, and DSit is aggregate dirty 
surplus flows, all scaled by market value and cumulated over the t-period intervals.  The coefficients 
are reported with * = statistically significant at the 10% level, ** = statistically significant at the 5% 
level, *** = statistically significant at the 1% level. 
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The fourth linear model (5.11) examines the relationship between return and earnings 

plus the individual dirty surplus components.  This allows for the possibility that one 

or more of the individual flows might have incremental value relevance beyond 

operating profit.  In terms of the individual components the model provides little 

consistent additional explanatory power over and above operating earnings.  

However, there is evidence to suggest that extraordinary items may have some 

information content in the short-term.  This is consistent with previous research in 

terms of the relevance of extraordinary items (O’Hanlon and Pope, 1999). 

 

Overall, the linear analysis produces only weak evidence of value relevance within the 

dirty surplus flows.  It is noted that the only component that produces consistent 

results over the full ten years of the study, is operating profit.  This suggests that the 

use of dirty surplus flows within a value prediction model is questionable and the 

stock market treats these accounting flows, in general, as irrelevant. 

 

5.4.2 Comparison with Previous US and UK Results 

 

Recent long-interval research in the U.S and the U.K. has provided similar results to 

those reported above.  In the U.K. study (O’Hanlon and Pope, 1999) the R2 statistic 

ranges from 14% for the one-year aggregation to 40% for the ten-year aggregation 

with earnings response coefficients of 2.09 in the one year interval and 1.7 for the 

long interval.  O’Hanlon and Pope (1999) also found little evidence to support any 

value-relevance of dirty surplus flows, with the possible exception of extraordinary 

items at the five-year aggregation time frame.  The US studies (Easton, Harris and 

Ohlson, 1992, Ohlson and Penman, 1992) report similar (but slightly lower) R2 
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statistics, however, the short interval coefficients are less than one and the long-term 

approximately 1.7.  The small response coefficients in the US are hypothesised to 

proxy for a high level of transitory flows within US earnings, while O’Hanlon and 

Pope (1999) theorise that UK earnings may better explain returns (hence have higher 

response coefficients) due to less restrictive dirty surplus accounting policies than 

those in the US. 

 

The analysis of the Australian data produces explanatory power (R2 statistics) of 8% 

to 34% for the short and long intervals respectively and earnings response coefficients 

of approximately 0.9 in the short-term and 1.0 in the long-term.  Hence, both are 

lower than the U.K. study and are similar to the U.S. results.  Hence, if low response 

coefficients are proxying for high levels of transitory components in Australian 

earnings, then the use non-linear regression techniques is empirically justified in 

Australia and we move onto this analysis in the following section.   

 

To summarise our results to date, there is little evidence to suggest that dirty surplus 

flows have any impact on stock prices when examined individually or collectively.  

The inclusion of the earnings change variable did not affect the results in terms of the 

explanatory power of the models, or the significance of the dirty surplus flows.  The 

earnings change coefficient itself was positive and significant in all cases but one and 

therefore, these regression results are not reported. 
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5.4.3 Non-Linear Regression Results 

 

The next part of the study examines the non-linearity of the earnings-price relation.  

As previously discussed, the degree of the curvature will depend upon the degree to 

which the information being analysed is transitory in nature.  This enables an 

assessment of the value relevance of permanent versus temporary components in 

earnings.  Comparing Table 5.4 to Table 5.3 we can generally observe that the non-

linear coefficient on operating earnings is positive and larger than that observed for 

the linear model.  However, as the time horizon increases the difference between the 

linear and non-linear coefficients decreases.  This is also confirmed by reference to 

the R2 statistics and the J-test (Table 5.5).  The J-test confirms that the non-linear 

model is a superior model in the short term intervals (one and two years), however, 

the linear model cannot be rejected in favour of the non-linear model over the longer 

aggregation horizons (five and ten years).  

 

Results in Table 5.4 provide evidence that the non-linear model, as the aggregation 

period is increased, approaches linearity because the transitory flows are “washed out 

in the aggregate”.  Further, it also provides general evidence that the non-linear model 

has greater explanatory power in the short-term.  This result holds even though many 

of the transitory flows (dirty surplus items) have been separated out, and hence there 

are still a substantial number of embedded transitory flows within the operating 

income figure over the short-term.  This influences the valuation relevance of earnings 

to stock returns and evidences the importance of transitory items within short-term 

accounting earnings.  Therefore, we conclude the non-linear model is more 



156 

appropriate when modelling shorter-term associations.  This conclusion is in line with 

the theoretical arguments of Freeman and Tse (1992).    

 

Table 5.4: The Value Relevance of Operating Profit and the Incremental Value 

Relevance of Dirty Surplus Flows - Non-Linear Regression Analysis 

 
Panel A: rit = α + b1 * arctan (b2 * OPit)+ eit 

T α  b1 b2 OPit R2 

1 -0.017 0.691** 2.405* 1.662 .12 
2  0.009 0.807** 1.123* 0.906 .16 
5 -0.298 0.983** 1.773* 1.743 .31 
10 -1.861 2.283** 0.571* 1.303 .32 

 
Panel B: rit = α + b1 * arctan (b2 * OPit)+ c*EIit + eit 

T α  b1 b2 OPit EIit R2 

1 -0.012 0.607*** 2.732* 1.653  0.283* .12 
2  0.020 0.791*** 1.105* 0.874  0.270* .14 
5  0.300 1.027*** 1.711* 1.757  0.307* .33 
10 -0.455 3.737** 0.296 1.106 -0.021 .31 

 
Panel C: rit = α + b1 * arctan (b2 * OPit)+ c*DSit + eit 

T α  b1 b2 OPit DSit R2 

1 -0.018 0.669** 2.538* 1.702 -0.404 .12 
2  0.012 0.763** 1.334* 1.018  0.104 .16 
5 -3.074 0.976** 1.785* 1.742  0.359 .31 
10 -0.416 3.835** 0.392 1.500  2.460 .33 

 
Panel D: rit = α + b1*arctan (b2*OPit)+ c*EIit + d*REVit + e*FXit + f*SUNDit +eit 

T α  b1 b2 OPit EIit REVit FXit PPit R2 

1 -0.012 0.582** 2.897* 1.686 0.258*  0.233 -0.696 -0.044 .12 
2  0.022 0.668** 1.249* 0.834 0.388*   0.555  1.628  0.078 .17 
5 -0.265* 1.083** 1.381* 1.496 0.304  0.739  0.504 -0.001 .35 
10  0.384 2.026** 0.200 0.405 0.192 -0.029  3.209 -0.547 .33 

The summary results presented in this table are the pooled regression results for equations 5.12, 5.13, 
5.14 and 5.15 with the seven-day lag period where riT is the stock return cumulated over the t-period 
intervals. OPit is ordinary profit, EIit is extraordinary items, REVit is asset revaluations, FXit is foreign 
currency translations, SUNDiT refers to sundry items that balance the clean surplus articulation, and DSit 
is aggregate dirty surplus flows, all scaled by market value and cumulated over the t-period intervals.  
The coefficients are reported with the corresponding t-values in the brackets below.  The coefficient on 
OPit is calculated as the estimate of b1 * the estimate of b2.  * = statistically significant at the 10% level, 
** = statistically significant at the 5% level, *** = statistically significant at the 1% level 

 

 

Turning to the analysis of the dirty surplus flows, the inclusion of the extraordinary 

items variable in equation 5.13 once again has only a marginal influence on the 

explanatory power of the model, despite the extraordinary items variable being 

significant in three of the intervals at the 10% level.  Furthermore, the results in table 



157 

4.4 confirm those obtained from the linear models in so far as the aggregated dirty 

surplus flows (model 5.14) are insignificant across all aggregation periods, with 

extraordinary items positive and significant (at the 10% level) in the short-term 

models.  In all other periods, there is no significant value relevance for dirty surplus 

flows. 

 

Table 5.5 presents a summary of the R2 statistics for the linear and non-linear models.  

Model 5.11 represents the explanatory power added by including the dirty surplus 

items, whilst Model 5.12 is the explanatory power added using a non-linear model 

that takes into account the transitory and permanent components in the earnings 

stream.  In the short-term the explanatory power from the non-linear model is higher.  

This result suggests that, in the short-term, knowledge of the functional relationship 

between earnings and prices is relatively more important than the dirty surplus flows.  

Regardless, the act of classifying dirty surplus flows does not remove all the 

temporary components from the operating earnings stream.  In the medium term (5 

years) knowledge of both components adds explanatory power to the regression 

model, however, in the long-term (10 years) a linear earnings model appears to 

adequately wash out the short-term fluctuations in the earnings stream.55   

 

Of further note, is that using Australian data the non-linear association coefficient 

does not generally increase over time and, in fact, the time-series evolution is opposite 

to that predicted by the received theory or the results obtained in our linear analysis.  

Generally, Australian firms are smaller in size and are not as diversified when 

                                                 
55 This is confirmed by the J-Test results, which illustrate that the non-linear model cannot be rejected 
in favour of the linear in the short-term regressions (years 1 and 2).  In the medium and long-term (5 
and 10 year) aggregation intervals this does not hold.  
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compared to US and UK firms, and therefore we expect to observe a higher level of 

transient components or noise in the earnings stream.  This explains the greatly 

increased non-linear coefficient over the short-term.  Further, if there are considerable 

transient components in earnings then short-term earnings provide a valuable 

feedback mechanism on permanent and temporary components.  So it appears that in 

the Australian context, knowledge of the quality of the earnings stream could play a 

valuable role as a confirmatory/feedback mechanism for pricing.  Finally, in the long 

run, earnings account for approximately one third of the information embedded in 

prices with two thirds of the valuation process obtained from other sources.   

 

       Table 5.5: Comparison of the Linear and Non-Linear R- Squared Statistics 

 
Interval 
Length 

Model 5.8 
 

Model 5.12 Model 5.11 Model 5.15 

1 .08** .12 .08** .12 
2 .12** .16 .13** .17 
5 .30 .31 .29 .35 
10 .31 .32 .33 .33 

This table presents the R-squared statistics for regression models: 
rit = α + β1OPit + eit       (5.8) 
rit = α + β1OPit + β3EIit + β4REVit + β5FXit + β6Sundit + eit   (5.11) 
rit = α + b1 * arctan (b2 * OPit)+ eit      (5.12) 
rit = α + β1OPit + β2EIit + β3REVit + β4FXit  + β5SUNDit + eit    (5.15) 

where rit is the stock return cumulated over the t-period intervals, OPit is ordinary profit, EIit is 
extraordinary items, REVit is asset revaluations, FXit is foreign currency translations, SUNDit refers to 
sundry items that balance the clean surplus articulation and DSit is aggregate dirty surplus flows, all 
scaled by market value and cumulated over the t-period, consecutive intervals.  The level of statistical 
significance refers to the J-Test statistic where * = statistically significant at the 10% level, ** = 
statistically significant at the 5% level, *** = statistically significant at the 1% level.  The J Test pits 
non-nested alternative model specifications against each other.  A significant J statistic (Ho) allows the 
linear model to be rejected in favour of the non-linear model, and vice versa (Ha).  Hence, a significant 
results means that the model is rejected in favour of the alternative. 
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As per the linear models, the addition of the earnings change variable into the non-

linear models did not alter the conclusions articulated above.56  The dirty surplus 

components were also re-estimated with arctan functions around each component.  No 

significant differences in the results were observed.   

 

5.4.4 Size and Leverage Effects 

 

Overall, the results presented in table 5.6 (firm size) and 5.7 (leverage) support those 

found in the previous section in that there is little evidence of value relevance for the 

dirty surplus in any aggregation periods even when size and leverage are controlled 

for.57  This is evidenced in both tables as the coefficients on the individual (equation 

5.11) and the aggregated (equation 5.10) dirty surplus flows are statistically 

insignificant and the explanatory power of model 5.8 is not significantly improved 

when the clean surplus relation is enforced.  The exception to this is extraordinary 

items, which is significant in the medium term for large firms. 

 

Results in table 5.6 evidence a firm size effect with regard to the earnings-returns 

association.  This suggests there is an inverse relationship between firm size and the 

value relevance of accounting earnings with superior coefficients and explanatory 

power for small firms in all aggregation periods (14%, 36%, 40% and 49% for small 

firms in comparison to 1%, 1%, 6% and 13% for large firms over the four aggregation 

periods respectively).   

                                                 
56 The change variable was incorporate into the model within the arctan function on the level variable.  
Hence the earnings specification within models 5.8, 5.10 and 5.11 became b1*arctan (b2*OPit + 
b3*∆OPit). 
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Table 5.6: The Impact of Firm Size on Operating Profit and the Incremental 

Value Relevance of Dirty Surplus Flows - Linear Regression Analysis 

 
Panel A: Small Firms 

Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1  0.000 1.076***      .14 
 2 -0.038 0.785***      .22 
 5 -0.157 0.669***      .40 
 10 -0.201 1.150***      .49 
5.10 1  0.002 1.087*** -0.005     .14 
 2 -0.038 0.796*** -0.016     .21 
 5 -0.164 0.667***  0.017     .39 
 10 -0.202 1.137***  0.014     .47 
5.11 1 -0.002 1.127***   0.075 -0.166 -1.470 -0.066* .14 
 2 -0.032 0.773***   0.101  0.162  1.659 -0.027 .21 
 5 -0.159 0.682***   0.187 -0.111 -0.865  0.005 .37 
 10 -0.224 1.166***  -0.076 -0.126  1.861  0.068 .43 

 
Panel B: Large Firms 

Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1 -0.051 0.437      .01 
 2  0.062 0.389*      .01 
 5  0.173 0.433**      .06 
 10  0.491 0.705**      .13 
5.10 1  0.044 0.444  0.195     .01 
 2  0.058 0.381*  0.066     .01 
 5  0.181* 0.439** -0.039     .05 
 10  0.483 1.009* -0.245     .11 
5.11 1  0.046 0.411   0.591 -0.193 -0.625  0.242 .00 
 2  0.068 0.436**   0.526*  0.103 -0.476 -0.135 .01 
 5  0.216** 0.405**   1.168** -0.089  0.801 -0.018 .07 
 10  0.380 0.559*  -1.165  0.335  1.847  0.788 .15 

The summary results presented in this table are the pooled regression results for models: 
rit = α + β1OPit + eit       (5.8) 
rit = α + β1OPit + β2DSit + eit      (5.10) 

rit = α + β1OPit + β3EIit + β4REVit + β5FXit + β6Sundit + eit   (5.11) 
where rit is the stock return cumulated over the t-period intervals, OPit is ordinary profit, EIit is 
extraordinary items, REVit is asset revaluations, FXit is foreign currency translations, SUNDit refers to 
sundry items that balance the clean surplus articulation and DSit is aggregate dirty surplus flows, all 
scaled by market value and cumulated over the t-period, consecutive intervals.  The data is split into 
small (Panel A) and large firms (Panel B) by the median of market capitalisation.  * = statistically 
significant at the 10% level, ** = statistically significant at the 5% level, *** = statistically significant at 
the 1% level 
 

 

This supports the notion of higher relevance of earnings for smaller firms associated 

with higher private search costs and less analyst attention to such firms.  Hence, 

                                                                                                                                            
57 In the size, leverage, and profit versus loss making tests, equation 5.9 is not included due to it adding 
little to the overall performance of the models and due to the fact that the extraordinary items variable 
is included in equation 5.11. 
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smaller firms earnings are less likely to be anticipated so the release of information 

will provide comparably higher value relevance.   In terms of this study, the important 

conclusion is that there is little evidence of a firm size effect within the clean surplus 

relation, while operating earnings (dirty surplus) exhibits such behaviour. 

 

Regression results in table 5.7 evidence short and long term leverage effects within 

the earnings-returns relation.  In the short-term a positive leverage effect is evidenced 

with the one and two-year intervals providing an average explanatory power of 2.5% 

for the lowly levered firms and 17% for the highly levered firms.  This conforms to 

the theory that investors in high-risk (as proxied by financial leverage) firms rely 

more heavily on earnings information than for lower risk firms due to the potential 

short-term volatility in such companies.  The long window results indicate that over 

time the value relevance of earnings for both high and low leverage firms improves to 

an average of 32% and 43% respectively, indicating increasing value relevance over 

time as temporary components and timing differences are washed out.  This suggests 

that earnings information is more important in the long run for low risk firms.  In 

terms of the dirty surplus flows, once again there is little evidence to suggest a 

leverage effect within the clean surplus relation.  

 

5.4.5 Impact of the Length of the Return Window 

 

The results of the regression models 5.16, 5.17 and 5.18 are presented in table 5.8.  

Results for model 5.16 are as per model 5.8 and illustrate a positive relationship 

between time (as per the level of aggregation) and the explanatory power of 
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accounting earnings for returns.58  Regression models 5.17 and 5.18 apply three-

month and six month lags to the return window respectively and both demonstrate a 

similar intertemporal relationship between earnings and returns similar to equation 

5.16.   

Table 5.7: The Impact of Financial Leverage on Operating Profit and the 

Incremental Value Relevance of Dirty Surplus Flows - Linear Regression 

Analysis 

Panel A: Lowly Levered Firms 
Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1   0.031 0.668***      .03 
 2  0.041 0.368**      .02 
 5 -0.032 0.703***      .37 
 10 -0.300 1.176***      .45 
5.10 1  0.032 0.671*** -0.042     .03 
 2  0.041 0.376** -0.007     .02 
 5 -0.038 0.703***  0.032     .37 
 10 -0.281 1.386*** -0.207     .44 
5.11 1 -0.033 0.690***   0.302  0.474 -0.781 -0.057 .04 
 2  0.036 0.381**  -0.037  0.341  0.807 -0.080 .01 
 5 -0.034 0.730***   0.010  0.196 -8.603  0.037 .37 
 10 -0.265 1.223***   0.087 -1.626  0.109 -0.355 .42 

 
Panel B: Highly Levered Firms 
Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1 -0.011 1.256***      .15 
 2  0.003 0.829***      .19 
 5 -0.078 0.626***      .25 
 10  0.205 0.845***      .31 
5.10 1 -0.008 1.270*** -0.054     .15 
 2  0.003 0.821***  0.013     .18 
 5 -0.049 0.640*** -0.069     .25 
 10  0.262 1.033** -0.197     .29 
5.11 1 -0.008 1.320***   0.058 -0.392*  0.213 -0.078 .15 
 2  0.042 0.785***   0.378* -0.156  1.146 -0.118 .19 
 5  0.002 0.654***   0.282 -0.092  0.073 -0.145 .25 
 10  0.540 0.801***  -0.452 -0.683 -7.970 -1.771** .35 

The summary results presented in this table are the pooled regression results for models: 
rit = α + β1OPit + eit       (5.8) 
rit = α + β1OPit + β2DSit + eit      (5.10) 

rit = α + β1OPit + β3EIit + β4REVit + β5FXit + β6Sundit + eit   (5.11) 
where rit is the stock return cumulated over the t-period intervals, OPit is ordinary profit, EIit is 
extraordinary items, REVit is asset revaluations, FXit is foreign currency translations, SUNDit refers to 
sundry items that balance the clean surplus articulation and DSit is aggregate dirty surplus flows, all 
scaled by market value and cumulated over the t-period, consecutive intervals.  The data is split into 
lowly levered (Panel A) and highly levered firms (Panel B) by the median of a capital gearing ration.  * 
= statistically significant at the 10% level, ** = statistically significant at the 5% level, *** = statistically 
significant at the 1% level 
                                                 
58 Equations 5.9-5.11 were also estimated using the different lag periods, however the tenor of the 
results did not change and hence these are not reported.  
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The results do, however, indicate that the AMQ lag provides a stronger result in terms 

of both the explanatory power (R2) and higher coefficients in the short-term.  The 

coefficient and R2 for the one-year AMQ lagged regression are 0.973 and 8% 

respectively, while the three month lag is 0.607 and 6%, and the six-month lag 0.692 

and 4%.  With aggregation over time, however, the differences narrow (as expected).  

Overall, the more specific AMQ lag provides stronger coefficients over all four 

aggregation intervals and superior explanatory power in the short-term as indicated by 

the R2.  This suggests the influence of any timing differences, transitory components, 

and confounding effects are diluted in the long run, however, short-term tests benefit 

from more precise estimations of the return window. 

 

Table 5.8 

The Earnings Returns Association with Differing Return Windows 

Panel A: ritAMQ = α + β1OPit + eit    
Interval Length α  OPit R2 

1  0.012 0.973*** .08 
2 -0.007 0.751*** .12 
5 -0.051 0.654*** .30 
10 -0.177 0.932*** .31 

 
Panel B: rit3m = α + β1OPa

it + eit 
Interval Length α  OPit R2 

1 -0.005 0.607*** .06 
2  0.044** 0.463*** .11 
5 -0.032 0.474*** .27 
10  0.100 0.625*** .33 

 
Panel C: rit6m = α + β1OPit + eit 
Interval Length α  OPit R2 

1 -0.047 0.492*** .04 
2  0.086*** 0.345*** .05 
5 -0.044 0.451*** .25 
10  0.132 0.600*** .34 

The summary results presented in this table are the pooled regression results for 5.16 with the seven-day 
lag where rit is the stock return cumulated over the t-period intervals, 5.17 where rit is the stock return 
cumulated over the t-period intervals with a 3 month lag, and for 5.18 where rit is the stock return 
cumulated over the t-period intervals with a 6 month lag.  OPit is ordinary profit scaled by market value 
and cumulated over the t-period intervals.   
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Furthermore, this suggests that the use of more accurate estimation windows for 

returns, particularly related to the time in which the information of concern is released 

to the market, will provide more powerful results than use of a fixed lag period in the 

short-term.  Hence, the results suggest that researchers need to be cautious about the 

specification of such estimation windows. 

 

This broadly supports the results of Espahbodi (2000) that prices do not necessarily 

lead earnings, and hence superior results can be obtained by matching the return 

window to the financial statement release date. 

 

5.4.6 Profit Versus Loss Making Firms 

 

The final set of tests examines the impact of controlling for profit versus loss 

reporting firms on the value relevance of earnings and the dirty surplus flows.  Results 

presented in table 5.9 provide further evidence of limited value relevance of the dirty 

surplus flows (for both profit and loss making firms) and a generally weak level of 

value relevance of accounting information for loss making firms in comparison to 

profit making firms, which is consistent with the prior literature (Brown and Han, 

2000; Basu, 1997; Hayn, 1995). 

 

Specifically, loss making firms appear to exhibit only a weak (at the 10% level) 

association between earnings and returns and little association between the dirty 

surplus flows and returns.  Furthermore, the explanatory power (R2) is substantially 
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lower than the pooled and large firm samples.  The profit making firms, however, 

have a strong association between earnings and returns (all cases significant at the 1% 

level), which improves from the first to second period intervals.   

 

Table 5.9 

The Incremental Value Relevance of Dirty Surplus Flows for Profit and Loss 

Reporting Firms - Linear Regression Analysis 

 
Panel A: Loss Reporting Firms 
Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1 -0.051 0.534*      .02 
 2  0.009 0.512*      .03 
5.10 1 -0.049 0.535* 0.011     .01 
 2  0.010 0.491 0.026     .01 
5.11 1 -0.041 0.512*  0.501*  0.064 -0.686 -0.010 .01 
 2  0.008 0.558*  0.158 -0.314  4.510 -0.040 .03 

 
Panel B: Profit Reporting Firms 
Model T α OPit DSit EIit REVit FXit SUNDit R2 

5.8 1  0.051* 1.131***      .07 
 2 -0.001 0.877***      .19 
5.10 1  0.054* 1.158*** -0.099**     .08 
 2 -0.001 0.874***  0.005     .18 
5.11 1  0.053* 1.160***  -0.248 -0.304 -0.074 -0.085* .08 
 2  0.013 0.796***  -0.023  0.737***  0.697 -0.021 .21 

The summary results presented in this table are the pooled regression results for models: 
rit = α + β1OPit + eit       (5.8) 
rit = α + β1OPit + β2DSit + eit      (5.10) 
rit = α + β1OPit + β3EIit + β4REVit + β5FXit + β6Sundit + eit   (5.11) 

where rit is the stock return cumulated over the t-period intervals, OPit is ordinary profit, EIit is 
extraordinary items, REVit is asset revaluations, FXit is foreign currency translations, SUNDit refers to 
sundry items that balance the clean surplus articulation and DSit is aggregate dirty surplus flows, all 
scaled by market value and cumulated over the t-period, consecutive intervals.  The data is split into 
loss (Panel A) and profit (Panel B) reporting firms as per the level of OPit for the period.  * = statistically 
significant at the 10% level, ** = statistically significant at the 5% level, *** = statistically significant at 
the 1% level 
 

 

Of further note is the statistical significance of the aggregated dirty surplus flows in 

the one-year interval and asset revaluations in the two-year interval.  These 

statistically significant flows, however, provide little additional explanatory power 
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over earnings (1% and 2% respectively), and therefore earnings appears to dominate 

the model.  

 

Overall, the results here add further support to the notion of valuation irrelevance of 

the dirty surplus flows with little evidence of value relevance for either profit or loss 

making firms.  The evidence in terms of earnings is line with the prior literature in 

terms of earnings being less value relevant for loss making entities. 

 

5.5  Summary and Conclusions 

 

Debate over dirty surplus accounting policies can be traced back to early last century 

with the question of whether or not clean surplus accounting, or comprehensive 

accounting policies, provide the highest level of timely information for investors.  

This paper investigates the value relevance of dirty surplus flows in an Australian 

context and examines the comparative valuation role of accounting earnings.  The 

proponents of dirty surplus accounting argue that these flows should be excluded from 

the earnings stream as they are non-operational flows, transitory in nature, and hence 

do not reflect the performance of a company, especially in terms of a sustainable level 

of earnings.  The opponents of dirty surplus accounting practices maintain that such 

flows allow for the exclusion of potentially value-relevant items from the reported 

earnings information.  This provides scope for accounting manipulations, reducing the 

usefulness of accounting information, and hence the possibility that users of such 

information will not recognise the information content of these flows in a timely 

manner. 
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The chapter provides evidence supporting the assertion that dirty surplus flows are 

transitory flows with only isolated cases of value relevance in aggregation periods of 

up to 10 years in Australia.  Further, operating earnings is value relevant in all 

aggregation periods with long interval tests showing increasing relevance over time.  

This model is improved by the inclusion of dirty surplus flows, but only marginally.  

These results are broadly in line with recent studies in the UK and US and are not 

altered when firm size, leverage or profit versus loss making firms are controlled for. 

 

To further assess the nature of the value relevance function non-linear regressions are 

implemented to test for transitory components in the operating earnings stream.  The 

non-linear model is shown to statistically out perform the linear model in the short-

term, with convergence as the aggregation period is increased.  Thus knowledge of the 

functional relationship between temporary and permanent components, or the quality 

of the operating earnings stream is an important factor. 

 

The firm size and leverage results support earlier conclusions in regards to the 

irrelevance of such items, illustrating no discernible firm size or leverage effect within 

the clean surplus relation itself.  In terms of the size and leverage effect on the value 

relevance of earnings (the dirty surplus relation) the results exhibits both firm size and 

leverage effects in line with those evidenced in the prior research.  The earnings 

coefficients and explanatory power (R2) of small firms are stronger than those for 

large firms across all aggregation periods, hence supporting an inverse relationship 

between firm size and the relevance of earnings information.   
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The leverage results illustrate a short-term positive relationship between leverage and 

earnings relevance, however, once again this does not improve the ability of the dirty 

surplus flows to explain stock returns in cross-section.  Hence, firm size and leverage 

are two important issues that need to be considered in capital markets research.  

However, in terms of dirty surplus accounting, the evidence presented here suggests 

once again that such treatments provide little incremental explanatory power over and 

above operating income. 

 

The study also used a specific returns estimation window based on the annual report 

release dates.  The impact of this was also directly examined through sensitivity 

analysis using arbitrary three and six-month lags with results indicating that short-

term models benefit from the more precise return window.  Furthermore, the value-

relevance of the dirty surplus flows is not sensitive to the length of the return window.  

This supports the notion that timing and matching issues are “washed” out with 

aggregation over time and, therefore, timing differences as well as non-linear 

relationships are diluted with intertemporal aggregation.   

 

The final set of tests controlled for profit versus loss making firms.  Results, while 

confirming the prior literature in terms of the earnings effect (Brown and Han, 2000; 

Basu, 1997; Hayn, 1995), they once again provided little support of the value 

relevance of the dirty surplus flows. 

 

In summary, this chapter illustrates a number of important factors.  The outcome 

should allay concerns regarding the price impact of reporting dirty surplus accounting 

items in Australia.  Also of relative importance is gaining knowledge of the quality of 
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the earnings stream through knowledge of transitory components within it.  This is 

shown to be especially important in the short-term.  This study also illustrates the 

importance of applying more appropriate modelling techniques to assess the 

information content of accounting variables.   

 

The following chapter now considers the risk relevance of accounting variables to 

determine the extent of the association between systematic risk measures and 

accounting risk variables. 
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Chapter Six 

The Association between Accounting Risk Variables and Risk 

 

6.0 Introduction 

 

Research into the risk relevance of accounting information was explored in early 

studies such as Beaver, Kettler and Scholes (1970).  This work was primarily 

motivated by intuition and examined the relationship between market-determined and 

accounting determined risk measures.  Curiously, this line of research appears to have 

largely dissipated in the 1980’s while the literature examining the association between 

earnings and balance sheet items and value (the so-called value-relevance literature) 

has flourished.  Risk research has, however, become a key part of the finance 

literature. 

 

Systematic risk plays a prominent role in many areas of finance theory, particularly in 

the areas of firm valuation and investments.  Historically, this commonly employs the 

capital asset pricing model (CAPM) of Sharpe (1964) and Lintner (1965) to measure 

systematic risk.  This chapter is concerned with whether accounting variables can be 

used to estimate systematic risk.  The confounding problem, however, is that in order 

to do this one must first calculate a systematic risk measure as a basis of comparison.  

Hence, it is appropriate to assess the issue regarding the validity of CAPM.  

Associated with this is the large number of competing methods to estimate systematic 

beta risk.  Furthermore, beta risk is not measurable for a significant number of firms 

as they are not listed entities, hence providing further difficulties in estimating 

‘market’ returns. 
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Despite this problem, risk research, which relates accounting variables to measures of 

systematic risk, has much to offer both as an alternative to market based estimations 

and predictions, but also in terms of accounting policy formulation and investor 

decision making.  Four motivations for accounting research on risk are discussed by 

Ryan (1997) in a review of the literature; (1) the development of more efficient ex 

post risk measures; (2) the determination of the actual risk determinants rather than 

just determining the level of risk; (3) overcoming the problem that conventional ex-

post measures cannot be used for non-listed entities, initial public offering firms, or 

those that do not have sufficient trading history or even those that are not listed on 

stock exchanges; and (4) the development of trading strategies and the construction of 

portfolios with the desired level of risk.  A further incentive in this area of research is 

the assessment of the risk relevance of the variables examined, which can then be 

manifested in amendments to financial disclosure regulation.  This will assist 

investors in their asset allocation decisions by ensuring that the risk relativity of 

financial information is adequately disclosed.  This is supported by Scholes (1996) 

and Ryan (1997) who argued for the development of a set of accounting risk 

standards.  This, they suggest, will overcome the traditional cost accounting systems 

inflexibility and concentration on static valuations and allow a dynamic valuation 

system for risk sensitive items and the inclusion of high risk off balance sheet items.  

A key issue with this proposition, however, is the identification of risk relevant 

accounting items.  This research addresses this problem by identifying risk relevant 

accounting variables that potentially may enhance the usefulness of accounting 

information. 
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Given these motivations it is surprising that the literature is relatively underdeveloped 

with little research published in the past decade (there is only one published 

Australian paper examining these issues59).  Hence, there is a clear need to update and 

develop the literature with potential developments including other adjustments to beta 

(Laveren, Durinck, De Ceuster and Lybaert, 1997), controlling for different market 

conditions (Kim and Ismail, 1998), including other accounting variables (Ismail and 

Kim, 1989), and altering the estimation of beta in light of recent developments in the 

literature (Faff, Hillier and Hillier, 2000). 

 

This chapter will examine the association between accounting variables and 

systematic risk in an Australian setting over the 1991 to 2000 period.  The aim is to 

determine to what degree variation in systematic beta risk can be explained by 

accounting variables, furthering our understanding of the usefulness of accounting 

information.  It is also envisaged that the process will provide evidence in support of 

further risk disclosure amendments to accounting standards in recognition of the risk 

relevance of accounting information, improving financial statement usefulness.  

Furthermore, this will lead to developing an accounting based risk prediction model, 

and also support the development of risk models for private/non-listed entities, where 

the market information used in most risk models is not available, but accounting 

information is. 

 

A contribution to the literature will be provided in a number of ways.  Specifically, (1) 

assessing the usefulness of accounting risk variables to financial statement users; (2) 

extending the research methodology by examining different beta estimation methods 

                                                 
59 Castagna and Matolcsy (1978). 
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to determine if they improve the association with the accounting variables; (3) the 

incorporation of different accounting risk variables in the Australian context; (4) 

performing a predictive study in a small economy setting; and (5) updating and 

extending the literature in the Australian setting.  Overall, this chapter will contribute 

to our understanding of the function that accounting information plays in the market. 

 

The remainder of this chapter is set out as follows.  The next section will examine the 

relevant literature, section 6.2 describes the data and method, the results are contained 

in section 6.3, and a summary and conclusion in section 6.4. 

 

6.1 Background Literature 

 

Systematic risk refers to the variation in a firm’s returns associated with factors 

common to the market and, hence, this risk cannot be diversified away.  A common 

method of measuring the systematic risk of a firm is the capital asset pricing model 

(CAPM) developed by Sharpe (1964) and Lintner (1965) as an extension to the mean 

variance portfolio theory of Markowitz (1952).  This introduced the notion that a 

security with a low covariance of returns with others in the portfolio will reduce the 

variance of the portfolio. 

 

The seminal empirical work in this area was a study by Beaver, Kettler and Scholes 

(1970).  They examined seven accounting variables60 with their best-fit model 

                                                 
60 Dividend payout, asset growth, financial leverage, asset size, current ratio, earnings variance, and 
accounting beta. 
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explaining 45% of the cross sectional variation in market beta.61  This, they argued, 

provided evidence to suggest that accounting variables are useful in the prediction of 

systematic risk and, furthermore, that accounting beta’s were a noisy indicator of 

systematic risk.  Interestingly the accounting beta62 was not found to be a statistically 

significant estimator of systematic risk, which was attributed to the high variance of 

accounting beta and the correlation between accounting variables.    

 

The literature has since developed to incorporate a significant number of other 

accounting variables in a variety of studies that attempt to identify a set of risk-related 

accounting variables that can be theoretically and empirically linked to systematic 

risk.  For example Rosenberg and McKibben (1973) examined a set of thirty-three 

accounting and non-accounting variables63 with their final model incorporating 

thirteen64 of these, which explained thirty-three percent of the market beta.  Others 

concentrated on specific variables such as operating leverage (Lev, 1974; Rosenberg 

and McKibben, 1973), variability of sales and financial leverage (Lev and Kunitzky, 

1974; Mandelker and Rhee, 1984), turnover and coverage ratios (Bildersee, 1975), 

managerial actions (Bildersee, 1975), industry effect (Lev, 1974; Lev and Kunitzky, 

1974; Bildersee, 1975), financial structure (Hill and Stone, 1980), and different 

methods of calculating the accounting beta (Beaver and Manegold, 1975).  This 

literature generally concludes that accounting variables contain information relevant 

                                                 
61 This model included the accounting variables dividend payout ratio, asset growth and earnings 
variability which exhibited negative, positive and positive associations with a market beta respectively. 
62 Defined as the covariability of firm earnings with the accounting earnings of the market and is 
therefore analogous to market beta. 
63 Examples of non-accounting variables include share price, stock exchange and share turnover. 
64 These were accounting beta, financial leverage, earnings variability, dividend payout, growth, size, 
current ratio, operating leverage, trading volume, cut in dividends, plant/total assets, log share price, 
and earnings/price. 
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to risk, however, there is some disagreement over which accounting variables are 

more risk relevant and how to measure them.   

 

Recent research has extended this literature examining issues such as the disclosed 

off-balance sheet financial instruments by financial institutions, finding that credit-

risk related instruments are positively related to risk, and market related instruments65 

are negatively related to risk (McAnally, 1996).  This approach was extended by 

Cheon, Duchac and Goldberg (1996) in their examination of foreign exchange and 

interest rate derivatives.  They found a significant negative association between these 

variables and beta, consistent with the risk hedging practices of financial institutions 

that utilise these instruments.  Laveren, Durinck, De Ceuster and Lybaert (1997), in a 

study of the Belgium stock market compared the ability of accounting variables to 

estimate a levered beta and an unlevered beta.66  They concluded that accounting 

measures of systematic risk provide information content and that they are better 

explained by an unlevered beta rather than a levered beta. 

 

In terms of the Australian evidence there is only one published paper which addresses 

this research problem (Castagna and Matolcsy, 1978).  This examined the risk 

relevance of seven accounting variables67 and one non-accounting variable (trading 

volume) for 140 Australian firms between 1967 and 1976.  The results were similar to 

the received theory and the US studies with the exception of firm size, which 

illustrated a positive association with beta where a negative association had been 

                                                 
65 Such as derivative positions, trading volume, and stock price volatility. 
66 The accounting variables examined were cash flow, asset growth, financial leverage, earnings 
variability, dividend payout, asset size, accounting beta, current ratio and capital intensity. 
67 The accounting variables examined were financial leverage, profitability, growth, liquidity, dividend 
payout, firm size, earnings variability and interest coverage. 
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expected and was empirically determined in previous US studies.  Several reasons for 

this were suggested including (1) larger firms in Australia engage in riskier operations 

than small firms; (2) sampling issues where small firms includes primarily large 

firms; (3) the results are time period specific; and (4) the proxy for size in 

inappropriate.  Furthermore, in contrast to prior studies, they also found no 

statistically significant relationship between earnings volatility and systematic risk.  

This was explained by the use of univariate models as opposed to the multivariate 

techniques used in the US studies. 

 

In summary, the literature provides inconsistent evidence as to the ability of different 

accounting based models to predict systematic beta risk.  A variety of accounting and 

non-accounting variables have been examined in association and prediction studies 

with results indicating that the data can explain approximately 45% of the cross-

sectional variation in beta, while only 20% in out-of-sample forecasts.  As Ryan 

(1997) points out, there is substantial scope for further research, and theoretical 

development of the proposition that accounting variables can significantly explain 

firm specific risk. 

 

6.2 Data and Variables Used 

 

This section discusses the data and variables used in this study including the data 

sources and collection process, and the beta estimation methods. 

  

The data collected is for Australian listed companies available on Datastream over the 

period 1991-2000 inclusive.  To be included in the study firms had to have a complete 



177 

set of the required market and accounting data available over this period resulting in a 

final data set comprised of 129 firms and 1290 firm year observations.68  Table 1 

provides the sample distribution by industry sector, which is closely representative of 

the Australian stock market as per the Australian all ordinaries index. 

 

Table 6.1: Sample Distribution by Industrial Sector 

Industrial Sector No. of Companies 
Agriculture 4 
Building Construction and Materials 7 
Chemicals 2 
Distributors 4 
Diversified Industrials 16 
Engineering 7 
Extractive Industries: Gold 15 
                                 : Other 24 
Food Products / Retail 16 
Information Technology/ 
Computing/Communications 

4 

Oil Exploration and Production 14 
Paper, Packaging & Printing 3 
Pharmaceutical’s 5 
Textiles / Clothing 2 
Transport 3 
Other 3 
Total 129 

Distribution of firms is by industry type as per industry classifications supplied by 
Datastream. 

 

 

The data is grouped into three intervals from 1991-2000, 1991-1995, 1996-2000.  The 

purpose of the three intervals is twofold; (1) to facilitate a comparison across time 

periods, providing an indication of the stability of the relation; and (2) to determine if 

the beta estimation period influences the results.  This is particularly pertinent where 

there are different economic conditions across the two periods.  In this case the early 

1990’s period was one of relatively slow economic growth, while the later part of the 

                                                 
68  The initial sample was 145 firms, however firms were deleted for having incomplete accounting data 
(8), incomplete market data (6), and for being finance/insurance firms (2) leaving a final sample of 129.  
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1990’s was a period of high economic growth, buoyant stock markets, low interest 

rates, and low inflation.  This may lead to some differences in the risk relevance of the 

accounting variables.  For example, it may be reasonable to expect that profit based 

measures (earnings variance and earnings sign) will be more risk relevant in periods 

of economic contraction such as the early 1990’s due to pressure on profits/returns.  

On the other hand, in periods of economic expansion such as the late 1990’s, one 

would expect factors such as growth and the ability to cover the increase in debt to 

fund that growth (interest coverage) to be more risk relevant.  Furthermore, the ten-

year interval (1991-2000) will test for any long-term relationships between the 

variables that are not identified in the shorter five-year intervals.  These three models 

will provide an indication of the stability of the association between the twelve 

selected accounting variables and the five beta measures over time.  

 

6.2.1 Beta Estimation 

 

This study estimates five forms of systematic beta risk, drawing on the methods used 

in the prior literature69.  Each of these is calculated over two five year intervals, and 

one ten year interval, using a monthly return holding period in line with the prior 

research (Alexander and Chervany, 1980; Elgers, Hill, and Schneeweis, 1982).  The 

proxy for the market is the Australian all ordinaries index.  The five betas are: 

 

1. OLS/Market Beta (βOLSi): calculated using the standard market model in an 

ordinary least squares regression.   

2. Thin Trading Beta (βSWi): calculated using the Scholes Williams (1977) method. 



179 

3. Central Tendency Beta (βVASi): calculated using the Vasicek (1973) method. 

4. Unlevered Beta (βUNLEVi): calculated using the Laveren, Durinck, DeCuester and 

Lybaert (1996) book value method. 

5. Time Variance, GARCH Beta (βGARCHi): calculated using the Bollerslev (1990) 

CC MGARCH model. 

 

This will enable an examination of these risk measures in terms of the incremental 

impact each of the adjustments has on the ability of accounting information to predict 

systematic risk relative to the OLS model. 

 

6.2.2 Accounting Risk Variables 

 

Twelve accounting variables are selected for inclusion as potential descriptors or 

explanators for the above market determined beta models.  A brief discussion of the 

theoretical risk relevance of each of these variables is presented below followed by 

the definitions of each variable as applied in this study.   

 

Accounting Beta 

 

The accounting beta is a non-market measure of systematic risk and measures the 

degree of co-variability of a firm’s earnings and the earnings of the market.  This is 

due to economy wide factors, as opposed to the unsystematic component that relates 

to other firm specific factors.  The market beta was expressed in Bowman (1979) as: 

 

                                                                                                                                            
69 As discussed in chapter 3 above. 
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where βACCi is the accounting beta, Xi is accounting earnings for firm i, and Xm is 

accounting earnings for the market portfolio.  The Bowman study theorises that the 

higher the accounting beta, the higher the systematic risk of a given firm.  Hence, a 
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where Et is earnings for ordinary shareholders for the period, Pt-1 is opening market 

value of common equity for the t period, (E’/P) is average earnings scaled by opening 

market value, Mt is average accounting earnings for all firms in the market in year t70 

and M’ is average accounting earnings for all firms in the market in a sub period.71 

 

Earnings Variance 

 

In addition to the accounting earnings beta, two other earnings based variables are 

examined in this study.  The first of these is earnings variance, or earnings 

                                                 
70  Where earnings are scaled by opening market value and the market earnings is proxied by the full 
sample of firms. 
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uncertainty, which can also be seen as a measure of earnings predictability.  This is 

typically estimated as the standard deviation in earnings over the t period interval and 

was introduced by Beaver, Kettler, and Scholes (1970) to estimate the total variability 

of the earnings stream.  They illustrate earnings variability to be significant (positively 

related to systematic risk) in their model of systematic risk, a result supported by later 

research such as Bildersee (1975).   

 

Earnings Sign 

 

The second earnings related variable is the sign of earnings.  Recent research by Hayn 

(1995) has demonstrated that firms with positive earnings have stronger response 

coefficients than firms with negative earnings.  A negative earnings stream affects risk 

in the sense that it increases the possibility of liquidation and downward adjustments 

in stock price.  This may affect a firm’s ability to attract funding and may be 

indicative of earnings instability and, hence, is negatively related to systematic risk. 

 

Cash Flow Variables 

 

There is a large body of literature examining the value relevance of cash flows and 

whether they possess incremental information content over and above earnings.  In 

terms of accounting based risk studies, Ismail and Kim (1989) tested the ability of a 

cash flow beta to estimate market beta.  They provided evidence to suggest that funds 

                                                                                                                                            
71  Where earnings are scaled by opening market value and the market earnings is proxied by the full 
sample of firms. 
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flow72 and cash flow betas73 provide incremental ability to estimate market beta over 

and above earnings.  Further, both Kim and Ismail (1998) and Laveren, Durinck, De 

Ceuster, and Lybaert, (1997) found a statistically significant association between cash 

flow variables and beta.  The theoretical link of cash flows to systematic risk stems 

from the importance of earnings to risk and the question of whether cash flows are a 

better indication of current and future performance as they do not include accounting 

adjustments such as accruals, deferred taxes, and so on, and are subject to less 

manipulation through items such as earnings based remuneration plans (Ismail and 

Kim, 1989).  Hence, cash flows are argued to be more objective for risk and 

performance estimation.  As a result, it is plausible that cash flow variables will 

contain additional risk relevant information not contained in earnings, where the 

higher the cash flow the lower the systematic risk. 

 

Growth 

 

The inclusion of a growth variable in accounting variable based estimation models of 

beta risk is common with most authors expecting a positive association between 

growth and systematic risk.  Beaver, Kettler and Scholes (1970) justify this 

expectation on two levels.  Firstly, excessive earnings streams are more uncertain than 

normal earnings and, therefore, firms with above average growth rates are more risky 

due to this instability.  Secondly, growth firms require more capital, some of which 

                                                 
72 Two funds flow betas were employed; (1) income available to common shareholders plus 
depreciation divided by beginning of the period market value of common equity and (2) income 
available to common shareholders plus depreciation and deferred taxes divided by beginning of the 
period market value of common equity 
73 The cash flow beta was defined as cash flows divided by beginning of the period market value of 
common equity, where cash flows are defined as income available to common stockholders plus 
depreciation, deferred taxes, and the change in non-cash working capital. 
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will need to be internally financed as external sources are not endless or riskless.  The 

higher the need for capital (the higher the growth rate) the greater the pressure placed 

on payout ratios.  As will be argued below, the lower the payout ratio, the higher 

systematic risk is predicted to be.   

 

Size 

 

Firm size is an important variable that has been shown to exert a significant influence 

in the returns-earnings relationship.  Theoretically this influence is related to size as a 

proxy for one of two factors, the level of predisclosure information available for a 

firm, or the age of the firm.  Early researchers hypothesised and empirically 

demonstrated that the production and dissemination of information is an increasing 

function of firm size (Atiase, 1985).  Moreover, in an analysis of the timing and 

magnitude of differences in cumulative average returns between small and large 

firms, Freeman (1987) proposed that the expected change in stock prices, due to 

earnings and other announcements, would be a decreasing function of size.  Freeman 

found cumulative average abnormal returns of small firms outweigh those of large 

firms.  

  

In terms of firm size as a proxy for firm age, the research suggests that in younger, 

less established firms, earnings are likely to be less persistent and, consequently, less 

reliable and informative.  In comparison to larger established firms, younger firms are 

also argued to have a higher probability of financial distress (Collins, Kothari, and 

Rayburn, 1987). 
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These two arguments support the notion that small firms are riskier than larger firms 

per se.  Further, large firms with better access to capital markets, greater opportunity 

to diversify and reduce risk, greater market liquidity, and the possibility of more 

skilled management, should have a lower beta.  Moreover, large firms generally have 

a higher level of analyst following and information disclosure creating a better-

informed market, reducing investor information uncertainty.  Therefore, firm size is 

theorised to be a risk relevant variable. 

 

Dividend Payout Ratio 

 

There are several arguments relating dividend payout ratios to systematic risk.  The 

first argument relates total risk to the cost of funding, suggesting that for high risk 

firms the cost of external financing is relatively higher than for low risk firms.  

Therefore, a lower dividend payout ratio is preferred for high-risk firms in order to 

maintain adequate levels of capital to support the business and any growth 

opportunities.  Hence, the higher the systematic risk, the lower the payout ratio. 

 

A second argument relates to the information content of dividends and the so-called 

“sticky dividend policy”.  This theorises that managers are reluctant to vary dividend 

level due to the perceived information content of such movements, where an increase 

is seen as a permanent increase in profitability, so that the increased level of dividends 

can be maintained, while a decrease is interpreted as cash flow and profitability 

problems.  Hence, low payout ratios are indicative of higher risk and a hypothesised 

negative relationship thus supporting its inclusion in an accounting based risk model. 
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Liquidity 

 

Liquidity refers to the ability of a company to meet its short-term obligations as and 

when they fall due.  Liquidity management is seen as a key part of financial success 

due to the opportunity cost of investing in short-term liquid assets that have a lower 

yield than their longer-term alternatives.  This is balanced by the costs of financial 

distress that are incurred if liquidity is insufficient.  Furthermore, liquid assets such as 

cash are considered risk free with other non-current assets seen as less risky than 

some of the non-current asset alternatives.   

 

This suggests that the higher the investment in short-term liquid assets the lower the 

systematic risk.  The empirical research supports this proposition illustrating a 

negative relationship between systematic risk and liquidity (Beaver, Kettler and 

Scholes 1970; Bildersee 1975; Castagna and Matolcsy 1978; Laveren, Durinck, De 

Ceuster, and Lybaert 1997).  It can also be argued that there is an optimal level of 

liquidity for an organisation because excessive liquidity is not advantageous and risk 

arises only when an inadequate level of liquidity is maintained.  This suggests that 

there will be a limited association between systematic risk and liquidity. 

 

Financial Leverage 

 

An organisations capital structure provides another source of risk.  This depends on 

the balance of debt and equity sources of finance within the capital structure, where a 

higher level of debt, ceteris paribus, will result in a higher level of risk to 
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stockholders.  This is due to increased fixed interest costs draining income from 

stockholders, increasing the volatility of income to stockholders and increasing the 

cost of financial distress.  Hence, the higher the level of leverage the higher the 

expected systematic risk.  As discussed above there is a positive relationship between 

beta risk and financial leverage evidenced in studies by Hamada (1972) and Bowman 

(1979). 

  

Interest Coverage 

 

The interest coverage ratio further analyses the riskiness of the capital structure of a 

company.  This ratio assesses an organisations ability to satisfy the fixed payments 

associated with debt from current profits.  It addresses the cash flow risk of debt as 

opposed to the leverage side.  As per the arguments above, a negative relationship is 

also expected for interest coverage and systematic risk. However, once again the 

strength of the relationship is questionable, as there should be a point where any 

further interest coverage will provide no further information, suggesting a possible 

non-linear relationship.  Castagna and Matolcsy (1978) and Bildersee (1975)74 

examined interest coverage and found a consistent negative association between it and 

systematic risk. 

 

Operating Leverage 

 

Operating leverage measures the sensitivity of an organisations profits to its fixed 

costs.  The degree of sensitivity indicates the volatility of operating earnings to sales 



187 

changes, as the level of fixed costs is not dependent on the sales level, and directly 

impacts upon firm risk.  It is often measured as a ratio of fixed to variable costs, 

however, this is often not externally available information and a proxy measure of 

operating profit to sales is applied.  Hence, there is an expected positive association 

between operating leverage and systematic risk, as the higher the level of fixed costs 

the higher the sensitivity of profitability to sales.  This is supported by the empirical 

results of Lev (1974) who found a statistically significant positive association between 

operating leverage and systematic risk. 

 

Market-to-book 

 

Market to book ratios indicate the difference between the market capitalisation of a 

firm and its accounting book value.  They are often used in firm valuation as a broad 

indicator of whether a firm is under or over valued in comparison to its industry 

colleagues.  Furthermore, accounting financial statements may be biased due to 

unreported intangible assets increasing the difference between accounting and market 

values.  A recent paper by Espahbodi (2000) uses market to book as a proxy for a 

firm’s growth opportunities, capturing a major source of information asymmetry.  In 

this case a firm with a low market to book ratio was seen to have growth 

opportunities.  Growth firms, as discussed above, tend to be higher risk and also the 

information content of earnings is expected to be greater.  This is a potentially 

important risk related item that may provide information content in the explanation of 

beta. 

 

                                                                                                                                            
74 Interest coverage was defined as cash flow/debt. 
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In summary, these twelve accounting variables have both theoretical and intuitive 

links with systematic risk and therefore are justifiable in terms of their inclusion in an 

accounting risk estimation model.  They are operationalised in this thesis as: 

  

1. Accounting Beta (βAccit): the degree of co-variability of a firm’s earnings and the 

earnings of the market and as per Elgers (1980) and Laveren, Durinck, DeCuester, 

and Lybaert (1997). 

2. Earnings Variance (EVit): the standard deviation in earnings over the T period 

interval (Beaver, Kettler and Scholes, 1970; Bildersee, 1975; Castagna and 

Matolcsy, 1978). 

3. Earnings Sign (ESit): a dichotomous dummy variable, where if earnings are 

determined to be negative in two or more of the periods in the T period interval 

then the firm is defined as a negative earnings firm (denoted as a 0).  If this is not 

the case then the firm is denoted a positive earnings firm (denoted with a 1) 

(Hayn, 1995). 

4. Cash Flow Variables (CFit): income available to common shareholders plus 

depreciation divided by beginning of the period market value of common equity 

(Ismail and Kim, 1989). 

5. Growth (Gthit): the average log change in total assets over the period (Beaver, 

Kettler and Scholes, 1970; Castagna and Matolcsy, 1978). 

6. Size (Sizeit): the average log of market value of equity (Ataise, 1985; Freeman, 

1987). 

7. Dividend Payout Ratio (DPRit): a ratio of average t period dividends to ordinary 

shareholders over the average t period ordinary profit.  The purpose of this is to 
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eliminate the effect of low-income years from biasing the ratio (Beaver, Kettler 

and Scholes, 1970; Castagna and Matolcsy, 1978). 

8. Liquidity (Liqit): the average t period ratio of current assets to current liabilities 

(Beaver, Kettler and Scholes, 1970; Castagna and Matolcsy, 1978). 

9. Financial Leverage (FLevit) the average ratio of total liabilities to total assets over 

the T period interval (Beaver, Kettler and Scholes, 1970; Castagna and Matolcsy, 

1978). 

10. Interest Coverage (ICovit): Datastream provides the interest coverage data that is 

used in this study.75  This is defined as profit plus total interest divided by total 

interest (where profit is pre-tax profit) averaged over the T period interval 

(Rosenberg and Marathe, 1975; Bildersee, 1975). 

11. Operating Leverage (OpLevit): the average t period absolute ratio of operating 

profit before interest and tax to sales (Lev, 1974; Rosenberg and McKibben, 

1973). 

12. Market-to-book (MrktBkit): the closing market value of the firm divided by the end 

of period book value, averaged over the T period interval (Espahbodi, 2000). 

 

The descriptive statistics for the full data set (table 6.2 below) show that the OLS beta 

provides the highest estimate of risk (mean of .778) while the unlevered beta provides 

the lowest (mean of .631).  The dispersion between the beta estimates is therefore 

quite low, indicating that the five measurements are relatively similar.  The 

descriptives for the accounting variables indicate that a wide range of firms have been 

sampled, including firms with high and low accounting betas, high growth and 

negative growth firms, and firms that are relatively highly and lowly geared (as 
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measured by the financial and operating leverage variables).  Hence, the results will 

be reflective of a wide range of organisations in a variety of financial positions, 

strengthening the generalisability of the results. 

 

 

Table 6.2: Descriptive Statistics for the Ten Year Pooled Data Set 
 

Variable Mean Median 25th 

Percentile 

50th 

Percentile 

75th 

Percentile 

Expected 

Sign 

Beta OLS .778 .772 .417 .772 1.063 N/R 

SW Beta .643 .580 .219 .580 .995 N/R 

VAS Beta .744 .768 .507 .768 .969 N/R 

UNLEV Beta .631 .611 .350 .611 .847 N/R 

GARCH Beta .748 .667 .363 .665 1.022 N/R 

Accounting Beta .241 .027 -.387 .027 .375 + 

Earnings Variance .127 .035 .018 .035 .096 + 

Cash Flow .083 .113 .070 .113 .149 - 

Growth .036 .056 -.013 .057 .129 + 

Size .487 .495 .314 .495 .660 - 

Div Payout Ratio .051 .052 .000 .052 .077 - 

Liquidity .301 .165 .127 .165 .245 - 

Financial Lev .287 .273 .088 .273 .431 + 

Interest Coverage .136 .004 .000 .004 .011 - 

Operating Lev .045 .011 .007 .110 .220 + 

Market to Book .196 .175 .104 .175 .277 - 

The above table presents descriptive statistics for the full ten-year (1991-2000) data set.  Variables are calculated as 
presented above.  Beta OLS refers to the market beta calculated using a market model with the other beta measures 
being the adjusted OLS beta as described in the above beta estimation section.   
 

 

6.3 Regression Models 

 

Multivariate regression techniques are used to model the relationship between 

accounting variables and systematic risk.  There are five models (6.3-6.7), each 

                                                                                                                                            
75  This is Datastream line item 1503 
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examining the association between the accounting variables and one of the five beta 

risk measures.  Each will be estimated for three time intervals as discussed above: 

1991-1995, 1996-2000, and 1991-2000.  They are defined as: 

 

βjit =αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit + 

b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit      (6.3-6.7) 

 

where: 

j = OLS, SW, VAS, UNLEV, GARCH 

βacci = the accounting beta for the t-period interval 

EVi = the earnings variance for the t-period interval 

ESi  = the earnings sign for the t-period interval 

CFi = cash flows for the t-period interval 

Gthi = growth for the t-period interval 

Sizei = size for the t-period interval 

DPRi = the dividend payout ratio for the t-period interval 

Liqi = liquidity for the t-period interval 

Flevi = financial leverage for the t-period interval 

Icovi  = interest coverage ratios for the t-period interval 

OpLevi = operating leverage for the t-period interval 

MrktBki = the ratio of market to book for the t-period interval 
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6.3.1 Industry Regressions 

 

Another important area to consider is the differing risk profile between different 

industries, where risks are not equally important across industries.  To test for such 

effects the data is split into two industry groupings, extractive industries and non-

extractive industries, by recoding the data with dummy variables.  This approach is 

taken to increase the comparability of the results with the prior literature as some 

studies exclude extractive industries, particularly the Australian Castagna and 

Matolcsy (1978) study.  Furthermore, this will facilitate the assessment of industry 

impact prior to decomposing the sample into smaller groups,76 which can be 

undertaken if there is evidence to support an industry effect.   

 

The descriptive statistics for the split sample (table 6.3 below) illustrate some distinct 

differences between the two industry groups.  Most notable is the difference in the 

systematic risk measures that, on average across the means of the five measures, are 

0.283 higher for the extractive industries sub-sample.  Mining and other extractive 

industry firms carry significantly higher levels of systematic risk, and have higher 

variance in their earnings, lower cash flows, and are smaller in size.  They also have 

higher liquidity, lower leverage, and higher interest coverage, with similar levels of 

growth.  Hence, there appears to be some divergence within the industry groupings 

that suggests there may be some differences in the risk relevance of accounting 

information between them.  

 

 

                                                 
76 The sample size may become an issue here also. 
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Table 6.3: Descriptive Statistics for the Industry Sub Samples 
 

 Industry Group 1 Industry Group 2 

Variable Mean Median 25th

% 

50th

% 

75th 

% 

Mean Median 25th%  50th

% 

75th

% 

Beta OLS .686 .624 .361 .624 .922 .956 .974 .516 .974 1.386 

SW Beta .519 .537 .149 .537 .799 .957 .840 .395 .840 1.577 

VAS Beta .666 .650 .445 .650 .896 .901 .908 .624 .908 1.217 

UNLEV Beta .564 .527 .295 .527 .737 .805 .777 .453 .776 1.158 

GARCH Beta .669 .596 .335 .596 .913 902 .912 .299 .912 1.445 

Accounting 

Beta 

.611 .041 -.034 .042 .398 .159 .021 -.127 .015 .219 

Earnings 

Variance 

.084 .029 .016 .029 .061 .165 .044 .021 .044 .112 

Cash Flow .126 .124 .094 .124 .153 .031 .081 -.055 .081 .129 

Growth .045 .052 -.011 .052 .121 .041 .076 .015 .075 .180 

Size .520 .512 .371 .512 .669 .465 .456 .258 .456 .646 

Div Payout 

Ratio 

.061 .064 .034 .064 .079 .042 .006 .000 .006 .073 

Liquidity .179 .151 .124 .151 .194 .496 .219 .139 .219 .403 

Financial Lev .337 .328 .197 .328 .448 .202 .217 .052 .217 .385 

Interest 

Coverage 

.106 .005 .002 .005 .110 .237 .004 -.007 .003 .019 

Operating Lev .047 .009 .006 .009 .013 .047 .022 .010 .022 .039 

Market to 

Book 

.191 .164 .105 .163 .259 .386 .223 .109 .223 .294 

The above table presents descriptive statistics for the full ten-year (1991-2000) data set when split into two 
industry groups.  Industry group one is the non-extractive industry firms (75 firms), while the second industry 
group is the extractive industry organisations (54 firms).  Variables are calculated as presented above.  Beta OLS 
refers to the market beta calculated using a market model with the other beta measures being the adjusted OLS beta 
as described in the above beta estimation section.   
 

 

The regression models are run for each of the five beta models above (6.3-6.7) with a 

dichotomous dummy variable on each of the accounting risk variables and is defined 

as: 

βjit = αi + b1βaccit + d1βaccit + b2EVit + d2EVit + b3ESit + d3ESit + b4CFit + d4CFit 

+ b5Gthit + d5Gthit + b6Sizeit + d6Sizeit + b7DPRit + d7DPRit + b8Liqit + d8Liqit 

+ b9Flevit + d9Flevit + b10Icovit + d10Icovit + b11OpLevit + d11OpLevit + 

b12MrktBkit + d12MrktBkit + εit          (6.3a-6.7a) 
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where j = OLS, SW, VAS, UNLEV, and GARCH and the accounting variables are 

defined as above.  The dummy variables are coded 0 for non-extractive industry firms 

and 1 for extractive industry firms.   

 

6.3.2 Statistical Validation of the Regression Models 

 

A variety of statistical tests are conducted to assess the data set and the assumptions 

required for linear modelling.  Normality plots of both the bivariate and the 

multivariate residuals are examined to assess the characteristics of the sample 

distributions for all models.   Furthermore, Durbin Watson statistics are examined to 

assess the possibility of correlation between the residuals.  In all cases the statistic 

approximates two.77  The possibility of an outlier significantly affecting the statistical 

estimates is examined using Cook distance tests, case wise diagnostics,78 and visual 

inspection through scatter plots. 

 

Another potential problem is the existence of multicollinearity between the 

independent variables that may bias the estimates of coefficients in the models.  As 

Kennedy (2000) discusses, the argument over the importance and impact of 

multicollinearity has been controversial with some authors suggesting that it is not a 

key issue if the R2 in the model is greater than the R2 of any independent variable 

regressed on any other independent variable.  Others suggest that if the t statistic is 

greater than two then it is not a problem either (see Kennedy, 2000 for a discussion).  

Multicollinearity is assessed using a condition index where a high condition index 

                                                 
77  The lowest Durbin Watson statistics was 1.761, with a majority falling between 1.850 and 1.980. 
78  This tests for residuals that are more than a set (in this case 3) standard deviations away from the 
mean. 
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(higher than 30 is the rule discussed by Kennedy, 2000) is seen to indicate the 

existence of multicollinearity.79  In all models this test reveals no problems with 

multicollinearity as indicated by condition indices being below 30.80  Furthermore, 

variance inflation statistics are also examined.  

 

A further test of the interaction between the accounting variables is conducted by 

estimating univariate regression models to examine the link between the accounting 

variables and the systematic risk measures on an individual basis.  This will assist in 

the interpretation of the multivariate results.  While not reported, the results of these 

tests support those of the multivariate regressions, further alleviating concerns of 

multicollinearity problems.81 

 

Heteroskedasticity is another potential problem that can bias the results and the 

inferences made from them.  To control for this all regression models use the White 

(1980) consistent covariance matrix estimators to adjust for any affect that 

heteroskedasticity may have.  All of these tests provided no major concerns for the 

data set and/or the results presented in the following section.   

 

6.4 Results 

 

The results section is divided into two parts.  The first section will present the results 

of the multivariate regressions examining the association between a series of 

                                                 
79  The condition index is the square root of the ratio of the largest to the smallest characteristic of the 
root of X’X’.  This is provided by SPSS. 
80  The highest condition index being 20.5, with most being below 12. 
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accounting risk variables and five measures of beta risk (models 6.3-6.7).  The second 

section presents the industry regressions (models 6.3a-6.7a).  This will be followed by 

a summary of the key findings of the chapter. 

  

6.4.1 The Association Between Accounting Risk Variables and Beta  

 

The OLS beta is the “traditional” measure of systematic risk that is used in most of 

the prior literature.  Hence, this will be used as a benchmark against which the other 

measures of beta will be compared.  Table 6.4 presents results of regression models 

6.3-6.7 estimated using the full sample (1991-2000).  Overall, the results indicate that 

the accounting variables possess significant levels of risk relevant information by 

explaining 57% (on average) of the variation in the five measures of systematic risk.  

The GARCH model is the best performing model with an R2 of 67%.  This is followed 

by the unlevered and central tendency adjusted betas both on 62%, the OLS beta on 

60% and the thin trading beta on 33%.  Hence, additional explanatory power is gained 

by employing a more sophisticated model than the traditional OLS beta. 

 

In terms of the accounting variables, the earnings variance, operating leverage and 

firm size variables are both statistically significant across all five beta measures.  The 

first two have the expected sign, however firm size does not.  This is, however, in line 

with the previous Australian literature (Castagna and Matolcsy, 1978) which 

suggested several possible reasons for this including; (1) larger firms in Australia 

engage in riskier operations than small firms; (2) sampling issues where small firms 

                                                                                                                                            
81 For example, the univariate results for the OLS beta in the first period indicate a statistically 
significant positive relationship between earnings variance, size, and operating leverage.  A negative 
relationship is evidenced for earnings sign. 
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includes primarily large firms; (3) the results are time period specific; and (4) the 

proxy for size in inappropriate.  Furthermore, in contrast to prior studies, they also 

found no statistically significant relationship between earnings volatility and 

systematic risk.  The earnings sign variable is significant with the expected sign in 

four of the five models (not in the thin trading model) and the accounting beta in three 

of the five.  Therefore, these variables appear to exhibit a significant level of risk 

relevance. 

 
Table 6.4: The Association Between Betas and 

Accounting Risk Variables: 1991-2000 

 
 
Variable 

OLS Beta SW Beta VAS Beta UNLEV Beta GARCH 
Beta 

αit -0.168 -0.484  0.263** 0.098 -0.220 

βAccit  0.364**  0.129 -0.133 0.282** 0.270** 

EV it  1.247***  2.363***  0.642** 0.980*** 1.131*** 

ES it -0.391*** -0.032 -0.232*** -0.314*** -0.339*** 

CF it -0.677** -0.249 -0.218 -0.609** -0.116 

Gth it  0.755**  0.522  0.299 0.448 0.577* 

Size it  1.601***  1.488***  1.046*** 1.483*** 1.588*** 

DPR it  0.033 -0.580  0.024 -.043 -0.465 

Liq it -0.959* -0.256 -0.041 -.112 0.604 

FLev it  0.103 -0.310  0.052 0.203 0.167 

ICov it  0.235***  0.060 -0.013 0.079 0.071 

OpLev it  1.979***  6.103**  1.022*** 1.906*** 1.506*** 

MrktBk it -0.076  0.442**  0.028 -.716*** 0.119 

Adj r2  0.60  0.33  0.62  0.62  0.67 

This table presents regression coefficients for the following models (6.3-6.7) for period 3 (the ten-year 
period 1991-2000): 
 

βjit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit + b8Liqit  
+ b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit         (6.3-6.7) 
 

where j = OLS, SW, VAS, UNLEV, and GARCH.  The GARCH beta is estimated using a GARCH(1,1) 
process defined as: 2

111
2

1111
2
2 −− ++= ititit bc σεασ .  * Indicates significance at the 10% level, ** 

indicates significance at the 5% level, *** indicates significance at the 1% level 
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Of the remaining variables, cash flow and market to book are significant with the 

expected sign in two of the five models and growth and interest coverage in one.  The 

others, dividend payout, liquidity, and financial leverage are insignificant in all 

periods. 

 

Overall, this provides evidence of risk relevance in accounting information over a ten 

year horizon, specifically in relation to earnings variance, the sign of earnings, 

operating leverage and firm size.  Furthermore, this association is strongest with a 

GARCH estimation of systematic risk.     

 

The results presented in tables 6.5 and 6.6 examine the risk relevance of the 

accounting variables over two five year sub periods of 1991-1995 and 1996-2000.  

These will now be discussed in light of the full sample results presented above in 

order to determine if there are any short-term differences in comparison to the longer 

period results.  

 

The results of models 6.3-6.7 over the five years 1991-1995 indicate similar (slightly 

weaker) results compared to those for the longer period.  In this case the OLS and 

unlevered betas provide the strongest association with the accounting variables (57%), 

followed by the central tendency adjusted beta (55%), the GARCH beta (53%), and 

the thin trading beta (29%).  This is still, however, seen as strong evidence of risk 

relevance of the accounting information. 
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In terms of the accounting variables, once again earnings variance, operating leverage 

and firm size are significant in all models.82  Furthermore, the coefficients on firm 

size are comparable with the ten-year model, while those on earnings variance and 

operating leverage are generally stronger. 

 

Table 6.5: The Association Between Betas and 

Accounting Risk Variables: 1991-1995 

 
 
Variable 

OLS Beta SW Beta VAS Beta UNLEV 
Beta 

GARCH 
Beta 

αit -0.338 -0.119  0.078 -0.128 -0.561** 

βAccit -0.178 -0.095 -0.230* -0.146 -0.409* 

EV it  1.709***  0.779*  0.614***  1.169***  1.909*** 

ES it -0.211* -0.041 -0.284*** -0.237** -0.161 

CF it -0.136 -0.313 -0.246* -0.105  0.115 

Gth it  0.151 -0.114  0.111  0.045  0.490 

Size it  1.654***  1.320***  1.244***  1.333***  1.581*** 

DPR it  0.377 -0.760  0.462  0.497 -0.121 

Liq it -0.560* -0.312  0.197 -0.392* -1.153** 

FLev it -0.170  0.197  0.257*** -0.129  0.299* 

ICov it -0.037 -0.015 -0.008 -0.028 -0.031 

OpLev it  3.721***  5.187***  2.483***  3.741***  3.366*** 

MrktBk it -0.051 -0.005 -0.067 -0.374  0.043 

Adj r2  0.57  0.29  0.55  0.57  0.53 

This table presents regression coefficients for the following models (6.3-6.7) for period 1 (the five-year 
period 1991-1995): 
 

βjit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit + b8Liqit 
 + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit         (6.3-6.7) 
 

where j = OLS, SW, VAS, UNLEV, and GARCH.  The GARCH beta is estimated using a GARCH(1,1) 
process defined as: 2

111
2

1111
2
2 −− ++= ititit bc σεασ . * Indicates significance at the 10% level, ** 

indicates significance at the 5% level, *** indicates significance at the 1% level. 
 

 

                                                 
82 Once again earnings variance and operating leverage have the expect signs and firm size does not.  
Earnings variance is significant only at the 10% level in the thin trading model. 
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Of the remaining variables, earnings sign is significant in only two of the models 

(compared to four in the ten year model), the leverage variable is significant in three 

models (two at the 10% level), accounting beta weakens (significant at only the 10% 

level in two models) and market to book is insignificant in all cases.  Furthermore, 

minimal evidence of risk relevance is offered by financial leverage (significant in two 

models) and cash flow (significant in one model), with growth, interest coverage and 

dividend payout insignificant in all cases. 

 

While there is some differences in the risk relevance of the accounting variables in the 

1991-1995 period relative to the full sample (1991-2000), this did not affect the three 

variables that have provided the strongest evidence of risk relevance; earnings 

variance, size and operating leverage. 

 

The regressions employing data from period 1995-2000 once again provide similar 

overall results, however, the strength of the models are generally weaker.  As detailed 

in table 6.6 the strongest models are the GARCH beta and unlevered beta with R2 of 

54% and 52% respectively.  This is followed by the OLS model on 49%, the central 

tendency model on 42% and the thin trading model on 25%.  Hence, the models 

deteriorated by an average of 7.5% in explanatory power, excluding the GARCH 

model which remained stable increasing by 1%.  Once again this is seen to present 

evidence of the risk relevance of accounting variables and furthermore, given the 

differences between the two five year models, there appears to be some time variation 

in the level of risk relevance of this.  This may be due to the variations in the 

underlying economic conditions as discussed above. 
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Table 6.6: The Association Between Betas and 

Accounting Risk Variables: 1996-2000 

 
 
Variable 

OLS Beta SW Beta VAS Beta UNLEV Beta GARCH 
Beta 

αit -0.031 -0.370 -0.217 -0.168 -0.058 

βAccit -0.189 -0.174  0.003 -0.099 -0.039 

EV it  1.266  1.904  1.360**  0.732  0.684 

ES it -0.149 -0.057 -0.115 -0.027 -0.002 

CF it -0.236  0.279 -0.051 -0.035 -0.271 

Gth it  0.824**  1.165**  0.671**  0.688**  0.906** 

Size it  1.628***  1.840**  1.483***  1.300***  1.317*** 

DPR it -1.160** -1.042 -0.941* -0.672 -0.635 

Liq it -0.317** -0.644**  0.597  0.403 -0.449** 

FLev it -0.064 -0.449  0.200 -0.258  0.058 

ICov it  0.137 -0.225** -0.105** -0.048 -0.085 

OpLev it  1.596***  3.192***  0.708***  1.514***  1.660*** 

MrktBk it -0.096 -0.239 -0.146 -0.092 -0.008 

Adj r2  0.49  0.25  0.42  0.52  0.54 

This table presents regression coefficients for the following models (6.3-6.7) for period 2 (the five-year 
period 1996-2000): 
 

βjit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit + b8Liqit 
 + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit         (6.3-6.7) 
 

where j = OLS, SW, VAS, UNLEV, and GARCH.  The GARCH beta is estimated using a GARCH (1,1) 
process defined as: 2

111
2

1111
2
2 −− ++= ititit bc σεασ . * Indicates significance at the 10% level, ** 

indicates significance at the 5% level, *** indicates significance at the 1% level. 
 

 

Once again the operating leverage and firm size variables are significant in all five 

models.83  The earnings variance variable, however, is only significant in one of the 

five models.  Furthermore, the earnings sign variable is insignificant in all models.  

These are replaced in relevance by the growth variable that is significant with 

expected positive sign in all five models and liquidity which is significant in three of 

the five models.  Of the remaining variables interest coverage is significant in two 
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models, dividend payout in two (one at the 10% level), market to book in one (at the 

10% level), while cash flow and financial leverage are insignificant in all periods. 

 

Overall, the five models once again exhibit a strong association with the five beta risk 

measures, however, this is weaker in four of the five models.  Compared to period one 

results the strong trend in favour of the risk relevance of firm size and operating 

leverage continues, while the earnings variance variable drops out in this period.  On 

the other hand, the growth variable is significant in all five models after only limited 

evidence of risk relevance in the prior results.  This illustrates some time variation in 

the risk relevance of some variables, while consistency within others.  This is seen to 

support the notion that underlying economic conditions may influence the relative risk 

importance of accounting variables.  This is drawn from the evidence of the growth 

variable being risk relevant in a period of economic expansion (the later part of the 

1990’s) while insignificant in the early 1990’s when economic conditions were 

relatively weaker.  Furthermore, the relevance of the earnings based variables 

(earnings variance and earnings sign) in the early period and not in the later period is 

also seen to support this, as volatility in performance is more likely to be focused on 

in periods of economic instability.  However, more direct testing is required to 

substantiate these claims. 

 

To assist in assessing the overall risk relevance of the accounting variables discussed 

above, table 6.7 presents a summary of the results from models 6.3-6.7 over each of 

the three intervals.  Panel A of table 6.7 summarises the strength of the association 

between the five betas and the accounting variables in terms of the R2.  The models 

                                                                                                                                            
83 The firm size variable again exhibits a positive relationship with systematic risk. 



203 

explain between 25% and 67% (average 51%) of the cross-sectional variance in the 

systematic risk measures across the three periods.  In general terms the full period 

(1991-2000) results are stronger than the two five year intervals (1991-1995 and 

1996-2000) with average explanatory power across the three periods of 57%, 50% and 

45% respectively.  Furthermore, the GARCH and unlevered models outperform the 

other three over the three intervals with average explanatory power of 58% and 57% 

respectively, followed by the OLS model on 55%, the central tendency model on 53% 

and the thin trading model on 29%.  Hence, there seems to be some additional power 

gained by adjusting for time variance and leverage, especially over the longer interval. 

 

A further issue is evidence of short-term variations in the association between 

accounting information and systematic risk, possibly due to broad structural events 

and economic conditions. Further testing with a sample over a longer period would be 

required to confirm this however.  While this in itself is and interesting and important 

finding, a better understanding of the risk relevance of the accounting variables will 

be determined through additional testing of their incremental impact on the ability to 

predict risk and, hence, provide incremental information in relation to earnings 

innovations.   

 

Panel B of table 6.7 summaries the strength of the association between the individual 

accounting variables and the systematic risk measures across the different periods.  

This graphically reinforces the results discussed above in relation to the pattern of 

significance in particular accounting variables such as firm size and operating 

leverage.  In broad terms this strengthens the assertion that accounting variables 

contain relevant information about beta risk, illustrating that certain sets of variables 
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are consistent predictors of beta risk.  Of particular note is the performance of firm 

size and operating leverage (significant in all 15 regressions).  Other variables that 

perform relatively well are the earnings variance variable (significant in 10 of the 15 

models), earnings sign (significant in 7 of the 15 models) and liquidity (significant in 

6 of the 15 models).  The variables that show little association with systematic risk are 

the dividend payout ratio (significant in none of the 15 models) and market to book 

ratio and financial leverage (significant in 1 of the 15 models).  The variables cash 

flow and interest coverage are significant in two of the fifteen models. 

 

The remaining two variables are interval specific with the accounting beta (significant 

in 3 models) possessing some risk relevance in the full period only, while growth 

(significant in 5 models) is risk relevant in the 1995-2000 period only.  This 

underscores the evidence of variance in the risk relevance of accounting variables 

over time, possibly due to macroeconomic issues influencing the risk relevance of 

particular variables over time. 

  

The evidence presented here supports the notion of risk relevance of the accounting 

variables firm size, operating leverage and earnings variance in line with the prior 

literature (Beaver, Kettler and Scholes, 1970; Lev, 1974; Castagna and Matolcsy, 

1978).  Furthermore, weak evidence is found in this study, for growth, accounting 

beta, liquidity and the sign of earnings.  This is also supported by the prior literature 

(Rosenberg and McKibben, 1973, Castagna and Matolcsy, 1978).   
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Table 6.7: Summary Statistics: Accounting Variables  

as Estimators of Systematic Risk 

 
Interval OLS Beta SW Beta VAS Beta UNLEV 

Beta 

MGARCH 

Beta 

Panel A: Explanatory Power (Adj R2) 

1991-2000 .60 .33 .62 .62 .67 

1991-1995 .57 .29 .55 .57 .53 

1996-2000 .49 .25 .42 .52 .54 
                

Panel B: Predictors 
 1991-2000 1991-1995 1996-2000 

Variable βo βs βV βul βG βo βs βV βul βG βo βs βV βul βG 

βAccit 
               

EV it                

ES it                

CF it                

Gth it                

Size it                

DPR it                

Liq it                

FLev it                

ICov it                

OpLev it                

MrktBk it                

This table presents a summary of regression results for the five beta estimation methods 
examined.  Panel A presents the explanatory power (as measured by the R2) of each model.  
Panel B presents the accounting variables that are statistical predictors of the betas.  A shaded 
box represents statistical significance at the 10% level or better.  This is presented over the three 
tested time intervals.   

 

 

Points of difference, however, arise in several areas.  Firstly, the lack of evidence for 

the dividend payout ratio is not in line with the prior studies (Beaver, Kettler and 

Scholes, 1970; and Rosenberg and McKibben, 1973 for example), however other 

studies (such as Laveren, Durinck, De Ceuster and Lybaert, 1997) have also found 

little support of this variable.  Furthermore, the evidence of a positive association 
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between firm size and systematic risk was not expected, however, this is in line with 

the prior Australian study (Castagna and Matolcsy, 1978) with possible reasons for 

this discussed above. 

 

In terms of the previous Australian study (Castagna and Matolcsy, 1978) the results 

are also similar.  Both studies agree on the statistical significance and sign of the 

growth, earnings sign, liquidity and firm size variables.  Differences arise in the 

dividend payout ratio and financial leverage variables, which are not found to be 

significant in this study.  Furthermore, the evidenced relationship between systematic 

risk and earnings variance is not found in Castagna and Matolcsy (1978).  While the 

broad conclusions of the studies are similar, the performance of specific accounting 

variables appears to map equally well to the results of Beaver, Kettler and Scholes 

(1970).  One key issue in the comparison of these results, however, is the impact of 

the different time periods sampled, which may create the differences seen. 

 

6.4.2 Industry Beta Results 

 

As discussed above, an important firm characteristic in determining risk is industry 

membership.  This section presents the results of the regressions 6.3a-6.7a when the 

sample is partitioned based on industry membership.  In this case the sample is split 

into two groups: extractive and non-extractive industries.  The results presented in 

table 6.8 illustrate some differences in terms of the importance of the accounting 

variables when industry grouping is controlled.  The first variable is the accounting 

beta that shows strong relevance for the non-extractive industries group in the 1991-

1995 period, and to a lesser extent in the 1996-2000 period.  The dividend payout
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Table 6.8: The Association Between Betas and Accounting Risk Variables: The Impact of Industry 
Model αit d1βAcc it d2EV it d3ES it d4CF it d5Gth 

it 
d6Size it d7DPR it d8Liq it d9FLev it d10ICov 

it 
d11Op 
Lev it 

d12Mrkt 
Bk it 

Adj r2 

Panel A: 1991-1995             
βOLS  0.012 -1.507***  1.025  0.441 -0.008 -1.057  0.310 -.5065**  2.587** -0.344 -0.054 -3.526  0.062 0.55 

βSW -0.031 -1.547**  1.405  0.766*  0.306 -0.322 -0.388 -1.859  0.601 -0.492  0.218  1.686 -2.193*** 0.44 

βVAS  0.132 -1.054**  0.582  0.308 -0.203 -0.771  0.129 -3.652**  2.108** -0.305 -0.072 -4.682** -0.012 0.51 

βUNLEV  0.086 -0.413  0.630  0.405  0.066 -0.805  0.295 -4.659  2.510 -0.307 -0.031 -2.741 -0.238 0.73 

βGARCH -0.244 -2.535***  2.560***  0.357  0.270 -1.059  0.486 -4.564**  2.268 -0.335  0.109 -5.765*  0.479 0.50 

Panel B: 1996-2000             
βOLS -0.152 -0.805*  1.951 -0.237 -0.947  0.819 -0.175 -0.748  0.864  0.537  0.161 -6.254** -0.117 0.47 

βSW -0.816 -1.324  1.658 -0.070 -2.593*  1.867 -2.207** -0.447  0.229  1.498  0.165 -8.985**  0.112 0.34 

βVAS -0.186 -0.619* -0.071 -0.087 -0.570  0.045 -0.316 -0.836  0.216  0.455  0.142 -3.746** -0.022 0.39 

βUNLEV -0.171 -0.828**  1.478 -0.203 -0.898  0.357 -0.261 -0.871  0.456  0.507  0.185 -5.422**  0.013 0.59 

βGARCH -0.239 -0.456  3.285 -0.356 -0.057  0.898  0.827 -3.012** -0.346  0.047  0.308** -2.891 -0.143 0.52 

Panel C: 1991-2000             
βOLS  0.001  1.070  1.542  0.167 -0.335 -0.914  1.227** -3.023*  3.043** -0.306  0.092  0.992 -1.153*** 0.59 

βSW  0.228 -1.833  5.879*  0.723*  0.725 -0.193  0.635 -0.637  1.003 -1.480**  0.033 -1.189 -0.785*** 0.44 

βVAS  0.207  0.665  0.952  0.106 -0.306 -0.406  0.713** -1.676*  1.667* -0.198  0.108  0.638 -0.697*** 0.60 

βUNLEV -0.067  0.414  1.475  0.074 -0.286 -0.298  1.391*** -3.411**  3.129** -0.470  0.177 -1.949 -0.819*** 0.65 

βGARCH  0.023  0.984  0.893  0.108 -0.427 -0.833  0.807* -2.547*  2.808** -0.000  0.048  0.527 -1.112*** 0.64 

This table presents summary regression results for the five beta estimation methods were industry membership is controlled for using a dichotomous dummy variable 
coded 0 for a non-extractive industries entity and 1 for an extractive industries entity.  The above results are the coefficients on the industry dummies for the 
following equation:  

βjit = αi + b1βaccit + d1βaccit + b2EVit + d2EVit + b3ESit + d3ESit + b4CFit + d4CFit + b5Gthit + d5Gthit + b6Sizeit + d6Sizeit + b7DPRit + d7DPRit + b8Liqit + d8Liqit + 
b9Flevit + d9Flevit + b10Icovit + d10Icovit + b11OpLevit + d11OpLevit + b12MrktBkit + d12MrktBkit + εit       (6.3a-6.7a) 

where j = OLS, SW, VAS, UNLEV, and GARCH.  Panel A presents results for period 1 (the five-year period 1991-1995), panel B presents results for period 2 (the five-year 
period 1996-2000), and panel C presents results for period 3 (the ten-year period 1991-2000). * indicates significance at the 10% level, ** indicates significance at the 
5% level, *** indicates significance at the 1% level. 
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ratio is also an important factor for this group in the 1991-1995 period within three of 

the five models, while the liquidity variable goes in the opposite direction for two of 

the models. 

 

The 1996-2000 period also illustrates a strong difference in favour of the non-

extractive industries for operating leverage, while the full (1991-2000) interval shows 

similar evidence for the market to book ratio and to a lesser extent the dividend 

payout ratio.  Furthermore, the size and liquidity variables are found to be more 

relevant to the extractive industry group in this period. 

 

These results suggest that there are some industry differences in terms of the risk 

relevance of the accounting variables, however, there appears to be little consistency 

across the intervals 

 

6.5 Summary and Conclusions 

 

The aim of this chapter was to examine the association between accounting 

information and measures of systematic risk.  The research examining the association 

between systematic risk and accounting variables can be traced back to the early work 

of Beaver, Kettler and Scholes (1970), with little work done in the Australian setting.  

As Ryan (1997) points out, there has been little work on this area in the past decade, 

despite strong motivations for accounting research in this area.  This study addresses 

some of these issues and aims to contribute to the literature in several ways: (1) 

assessing the usefulness of accounting risk variables to financial statement users; (2) 

extending the research methodology by examining different beta estimation methods 
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to determine if they improve the association with the accounting variables; (3) the 

incorporation of different accounting risk variables in the Australian context; (4) 

performing a predictive study in a small economy setting, and (5) updating and 

extending the literature in the Australian setting.   

 

To achieve this five measures of systematic risk and twelve accounting risk related 

variables are selected.  The results indicate that there is a strong association between 

the accounting variables and systematic risk with more than 50% of the cross 

sectional variance in the systematic risk measures explained by the accounting 

variables.  Furthermore, the GARCH beta and unlevered beta outperform the other 

three methods.  The evidence also indicates both stability and instability within this 

relationship, with the accounting variables earnings variance, firm size and operating 

leverage performing well across all time intervals and models, while other variables 

(earnings sign and growth) performed well in particular intervals.  This suggests that 

there is some time variance in the statistical relevance of accounting variables to 

systematic risk, perhaps indicating that other external variables may have a greater 

bearing on the systematic risk profile of an organisation under certain circumstances.  

Despite this the accounting risk models illustrate a strong association with systematic 

risk measures over both short and long intervals. 

 

In summary, the study provides evidence to support the argument that accounting 

information provides relevant information in terms of both the current and future 

systematic risk of Australian corporations.  It also identifies accounting variables that 

have a strong and consistent relationship to systematic risk. 
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This study also opens up several avenues for further research.  These include (1) 

further investigation of the impact of industry membership on both the association of 

the accounting variables to risk and the predicability of it.  (2) The impact of different 

economic conditions, particularly any momentum effects and whether the market is an 

upward or a downward trend.  (3) Whether any trading strategies can be developed 

from both the beta estimation methods and the accounting variable models.  (4) An 

adoption of the accounting risk model for private/non-listed entities for which it has 

historically been very difficult to assess systematic risk.  (5) Finally, an investigation 

with an extended data set to get a better grasp of the timing differences within risk 

relevance of the accounting variables and what drives this.   
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Chapter Seven 

The Predictive Ability of Accounting Risk Variables 

 

7.0 Introduction 

 
In the accounting association studies a number of papers take the association models 

one step further and examine the predictive ability of accounting risk measures for 

systematic risk.  This goes further than assessing information content in a general 

sense, rather such studies test for information content relevant to future events, 

directly assessing the usefulness of the variables for asset allocation decisions.  Like 

association studies, prediction studies are also derived from the early capital markets 

research of Beaver (1968), Ball and Brown (1968) and the risk relevance research of 

Beaver, Kettler and Scholes (1970).  The risk research has not benefited from the 

same level of interest as the value relevance literature and, hence, is an area that is 

relatively unexplored.   

 

This chapter extends the work in the previous chapter by assessing the ability of 

accounting variables to predict systematic risk in an Australian setting over the 1991 

to 2000 period.  The aim is to determine the ability of accounting risk variables, 

relative to other models, to predict future systematic risk.  In order to achieve this the 

research will utilise the conclusions of the previous chapter and conduct a series of 

out-of-sample forecasts, measuring the forecasting accuracy utilising a range of 

statistical techniques.   

 

A contribution to the literature will be provided in a number of ways.  Specifically, (1) 

assessing the predictive attributes of accounting risk variables for systematic risk, and 
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the potential usefulness of this to financial statement users; (2) the incorporation of 

different accounting risk variables in the Australian context; and (3) performing a 

predictive study in a small economy setting.  This will address some of the issues 

raised by authors such as Scholes (1996) and Ryan (1997) whom have argued for the 

development of a set of accounting risk standards to overcome the traditional cost 

accounting systems inflexibility and concentration on static valuations.  

 

7.1 Prediction Models 

 

Following the establishment of the relationship between beta risk and accounting 

variables, further analysis will be conducted to assess the predictive ability of the 

accounting based systematic risk models.84  To facilitate this several equations are 

forecasted based on models (6.3-6.7) developed in the previous chapter with out-of-

sample forecasts conducted to test the predictive power of the first period model 

(1991-1995) on the second period sample (1996-2000).  Furthermore, a series of one-

year forecasting models will also be estimated to examine the short-term predictive 

ability of the accounting risk variables.   This will be conducted using two sets of 

models; (1) regression models; and (2) forecasting models utilising a variety of 

forecast error measurement techniques.  Each of these is explained in the following 

sections. 

 

 

                                                 
84 The data and variables used in this chapter are the same as those employed in the previous chapter 
and, hence, are not re-defined here. 
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7.1.1 Regression Models 

 

The first set of models used to examined the predictive ability of accounting risk 

variables are the following regressions: 

 

βjit+1 = αi + b1βjit + εit           (7.1a-e) 

 

βjit+1 = αi + b1βjit+ b1ARVit + εit     (7.2a-e) 

 

βjit+1 = αi + b1βjit+ b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit  

+ b6Sizeit + b7DPRit + b8Liqit + b9Flevit + b10Icovit + b11OpLevit  

+ b12MrktBkit + εit        (7.3a-e) 

 

where j is the five beta measures (OLS, SW, VAS, UNLEV, GARCH) and ARVit is 

the set of accounting risk variables found to be statistically significant predictors in 

the previous chapter.85 

 

Equation 7.1 examines the predictive ability of the first period beta measures (1991-

1995) for the second period beta measures (1996-2000) and provides a basis to assess 

the incremental predictive power that accounting risk variables provide.  Model 7.2 

adds the variables that were found to have a statistically significant association with 

the five systematic risk measures in the previous chapter.  Model 7.3 incorporates all 

twelve of the accounting risk variables to assess the predictive power of the full model 

employed in the previous chapter. 
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7.1.2 Out-of-sample Forecasting Models 

 

The second set of tests involves forecasting from models 6.3-6.786 and the estimation 

of a series of forecast error measures to test how efficient the model is at predicting 

beta risk.  To provide context and a basis of comparison to these results, three other 

forecasting techniques will be employed: 

 

1. A naïve model, which assumes that the second period beta will be equal to the 

first period beta. 

2. A market average beta, which assumes that the weighted average beta of the 

market is one, and therefore next period beta for all stocks will be one. 

3. An industry average beta, which assumes the second period beta will be equal 

to the industry average first period beta, where the sample is split into two 

industry groups, extractive industries and non-extractive industries. 

 

This is conducted over both short-term and long-term intervals.  The long-term 

interval will be examined by utilising the 1991-1995 sub-sample as the estimation 

period and the 1996-2000 sub sample as the forecasting period.  The short-term tests 

are structured as next period prediction models where the initial 1991-1995 sub-

sample is utilised as the estimation period to predict the 1996 period.  This is then 

rolled forward one year to 1992-1996 and repeated.  This results in a pooled set of 

                                                                                                                                            
85 See table 6.4. 
86 These models examined the association between the five risk measures and the twelve accounting 
risk variables. 
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forecasts over five years87 with which to test the short-term predictive properties of 

accounting variables for systematic risk.   

 

The forecasts will be evaluated using a range of error statistics including the mean 

absolute error and the Theil inequality coefficient and its three components.  The 

mean squared error compares the predicted betas with the actual betas and provides a 

measure of the accuracy of the forecast.  This is defined as: 

 

Mean Absolute Error = ∑
+

+= +

−hT

Tt

tt

h
Yy

1 )1(
     (7.4) 

 

where yt is the predicted beta for firm i, Yt is the actual beta for firm i, and h is the 

number of predictions.  It is also important to note that yi and Yi represent the actual 

and forecasted values of the different betas, hence, the interpretation of the results 

depends on the scale of the dependent variable.  Consequently, they are used as 

relative measures of forecast error, where the smaller the error, the more accurate the 

forecast. 

 

The Theil inequality coefficient is a scale invariant measure of forecast performance 

and always lies between zero and one, with zero indicating a perfect forecast.  This 

overcomes potential comparison and interpretation problems caused by the scale 

variance of the mean squared and absolute error terms.  The Theil inequality 

coefficient is computed as: 

 

                                                 
87 The predicted years are 1996-2000. 
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This can be decomposed into three components: 
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are the means and standard deviations of yt and Yt, and r is the 

correlation between yt and Yt.  The three proportions of the forecast error are defined 

as (1) the bias proportion, measuring how far the mean of the forecast is from the 

mean of the actual series; (2) the variance proportion, measuring how far the variation 

of the forecast is from the variance of the actual series; and (3) the covariance 

proportion measuring the remaining unsystematic forecasting errors.  These are 

defined as: 

Bias proportion = 

h
Yy

y
h
y

tt

t

∑
∑

−

−

2

2

)(

))((
     (7.7) 

Variance Proportion = 

h
Yy

Ss

tt

yy

∑ −

−
2

2

)(
)(

    (7.8) 

Covariance Proportion = 

h
Yy

Ssr

tt

yy

∑ −

−
2)(

)1(2
    (7.9) 

 



217 

The bias proportion measures the extent to which the average values of the actual and 

the simulated series deviate.  Therefore, this is a measure of systematic error with a 

good forecast being close to zero.88  The ability of the model to replicate the variance 

in the predicted variable is measured by the variance proportion.  A large variance 

proportion indicates that the actual series exhibits a high degree of variance while the 

predicted series does not, or vice versa.  Once again, a good forecast will exhibit a low 

variance proportion.  The residual error89 is captured by the covariance proportion.  

This is the unsystematic risk component after deviations from average values have 

been measured.  An accurate forecast is depicted by a small proportion of the error 

being present in the bias and variance components, with a majority present in the 

covariance segment (Pindyck and Rubinfeld, 1998).90   

 

The differences between the forecasting error statistics of the accounting variable 

based forecasting model and the other forecasting techniques are tested using 

independent t-tests and Mann-Whitney U tests.  This will provide a statistical basis for 

determining whether the accounting model outperforms the other methods. 

 

7.1.3 Statistical Validation of the Regression Models 

 

A variety of statistical tests are conducted to assess the data set and the assumptions 

required for linear modelling.91  Normality plots of both the bivariate and the 

                                                 
88 A bias proportion of 0.2 or more is an indication of systematic bias in the forecast model (Pindyck 
and Rubinfeld, 1998). 
89 The difference between the sum of the bias and variance proportions and one (the three components 
must sum to one). 
90 An ideal distribution is indicated by the bias and variance proportions equalling zero and the 
covariance proportion equalling one. 
91 Tests are as per the previous chapter as this is the same data set. 
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multivariate residuals are examined to assess the characteristics of the sample 

distributions for all models.   Furthermore, Durbin Watson statistics are examined to 

assess the possibility of correlation between the residuals and Cook distance tests are 

used to examine the impact of any multivariate outliers.  Multicollinearity is also 

examined using variance inflation factors and a condition index (Kennedy, 2000) and 

heteroskedasticity is controlled for using the White (1980) consistent covariance 

matrix estimators.   

 

7.2 Results 

 

This section reports the results of the forecasting of systematic risk based on the 

prediction models.  The results are presented in two sections representing the 

regression tests and the forecasting tests respectively. 

 

7.2.1 Regression Results 

 

Table 7.1 presents results for the three regression models that examine the incremental 

information content of the accounting risk variables over the prediction of next period 

systematic risk for each of the five market risk measures employed in this study. 

 

The first model (7.1a-e) examines the predictive ability of first period beta for second 

period beta and provides evidence of the five measures containing statistically 

significant predictive information about next period beta.  The best performer is the 

Vasieck, central tendency adjusted, beta with an R2 of 29%, followed by the GARCH 

and unlevered betas with 28%, the OLS beta on 27% and the thin trading beta with 
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3%.  This falls in line with the results of prior studies which suggest that the mean 

reversion adjusted beta holds the best predictive qualities (Castagna and Matolcsy, 

1978).  Of further interest is that the OLS beta is outperformed by three beta 

measures.  This is, however, only marginal and supports the results of Faff, Hillier 

and Hillier (2000) who suggested that the OLS model performs relatively well.92  

Overall, the beta models appear to possess predictive information about next period 

beta, even when the restriction of a five year estimation period forecasting the next 

five year period is placed on the model. 

 

The second set of models (7.2a-e) add the accounting risk variables that were 

statistically significant predictors of the risk measures in models (6.3-6.7), assessing 

their incremental predictive ability over and above the current period systematic risk 

measure.  Overall, the inclusion of these variables adds greatly to the explanatory 

power of the model with the thin trading models’ explanatory power (R2) improving 

22%, the GARCH model 18%, the central tendency and unlevered models 14% and 

the OLS model 8%.  The variables (where included) that appear to provide this 

increase are earnings sign, size, operating leverage and market to book.  Hence, the 

accounting risk model provides incremental predictive power over and above the 

market measures of systematic risk.   

 

To examine this further, the full suite of accounting variables are incorporated into the 

models (7.3a-e) to test for any additional predictive power contained in the additional 

variables.  The results are broadly similar to those of model 7.2 with no improvement 

                                                 
92  This study tested the performance of different measures of time varying beta risk at predicting stock 

returns.  The OLS model in this study was only outperformed by one set of models, the Kalman 
Filter algorithms. 
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Table 7.1: The Predictive Ability of Accounting Risk Variables: Regression Tests 

Model αit Betait βAcc it EV it ES it CF it Gth it Size it DPR it Liq it FLev it ICov it OpLev 

it 
Mrkt 
Bk it 

Adj 
r2 

Panel A: Model 7.1 Regression Results         
7.1a 0.426*** 0.523***             0.27 
7.1b 0.568*** 0.183**             0.03 
7.1c 0.326*** 0.623***             0.29 
7.1d 0.347*** 0.551***             0.28 
7.1e 0.380*** 0.583***             0.28 
         
Panel B: Model 7.2 Regression Results         
7.2a  0.155  0.309**  0.232 -0.347 -0.331** 0.472* 0.213 1.101***  -0.332  0.005 4.048***  0.35 
7.2b -0.243 -0.082   0.052    1.307***     7.441*** 0.221* 0.25 
7.2c  0.205  0.430***  -0.170 -0.154*   0.679***     1.946**  0.43 
7.2d  0.089  0.392*** -0.311  0.607 -0.204* -0.005  0.685**     3.445** 0.161* 0.42 
7.2e  0.172  0.442*** -0.213  0.307 -0.281**  0.395 0.767***     4.467***  0.46 
         
Panel C: Model 7.3 Regression Results         
7.3a  0.141 0.355** 0.182 -0.236 -0.294* 0.522* 0.191 1.019*** -0.299 -0.404 -0.067 0.048 3.431** 0.194* 0.35 
7.3b -0.026 -0.078 -0.165 0.176 -0.591** 0.371 0.463 1.633*** 1.097 -0.028 -0.087 0.025 7.011*** 0.224* 0.24 
7.3c  0.223* 0.463*** -0.026 -0.000 -0.201* 0.163 0.468* 0.663*** 0.013 -0.328 -0.080 -0.006 2.393** 0.117* 0.43 
7.3d -0.076 0.367** -0.416* 1.014* -0.236 -0.075 0.359 0.857*** -0.127 0.012 -0.269 -0.027 3.472** 0.160* 0.41 
7.3e 0.166 0.457*** -0.257 0.513 -0.306** 0.150 0.492 0.823*** 0.129 -0.041 -0.206 -0.061 4.403*** 0.112 0.45 

This table presents summary regression results for the prediction models 7.1a-e, 7.2a-e and 7.3a-e with an estimation period of 1991-1995 and a prediction period of 1996-2000.  
These models are defined as: 

βjit+1 = αi + b1βjit + εit                    (7.1a-e) 
βOLSit+1 = αi + b1βOLSit+ b1βaccit + b2EVit + b3ESit + b4CFit + b6Sizeit + b9Flevit + b11OpLevit + εit       (7.2a) 
βSWit+1 = αi + b1βSWit+ b4CFit + b6Sizeit b11OpLevit + εit           (7.2b) 
βVASit+1 = αi + b1βVASit+ b1βaccit + b2EVit + b3ESit + b4CFit + b6Sizeit + b9Flevit + b11OpLevit + εit       (7.2c) 
βUNLEVit+1 = αi + b1βUNLEVit+ b1βaccit + b2EVit + b3ESit + b6Sizeit + b8Liqit + b9Flevit + b11OpLevit + εit      (7.2d) 
βGARCHit+1 = αi + b1βGARCHit+ b1βaccit + b2EVit + b6Sizeit + b9Flevit + b11OpLevit + εit        (7.2e) 
βjit+1 = αi + b1βjit+1+ b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit + b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit (7.3a-e) 

where j = OLS, SW, VAS, UNLEV, GARCH, Betait relates to the beta measure for each model.  The GARCH beta is estimated using a GARCH(1,1) process defined as:
 2
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2

1111
2
2 −− ++= ititit bc σεασ .  * Indicates significance at the 10% level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 



 

in explanatory power and the coefficients of the additional accounting variables are 

generally insignificant.  The GARCH beta remains the strongest performer with a 

45% R2 with the thin trading the weakest on 24%.  The earnings sign, size, operating 

leverage and market to book variables provide the incremental information content 

once again.  Overall, these results suggest that not only do accounting variables 

contain information relevant to current period risk, but also to future period risk.93 

 

7.2.2 Forecasting Results 

 

To further examine the forecasting properties of accounting risk variables additional 

tests over both long and short intervals are conducted.  Long-term results are 

presented for models 6.3-6.7 and short-term tests for model 6.7.  Their performance is 

benchmarked against three other forecasting techniques, a naïve model (next period 

beta is equal to current period beta), a market beta (where next period beta is equal to 

one) and an industry average beta (where next period beta is equal to the current 

industry average beta). 

 

Long-term Results 

 

Overall, the results indicate that the models contain some predictive ability for future 

systematic risk.  The lack of strong evidence, however, is not surprising given the 

rigour of the five-year out-of-sample model employed.  In terms of the individual beta 

models, the GARCH and unlevered accounting models provide the most accurate 

forecast based on the Theil inequality coefficient and its components.  Furthermore, 

                                                 
93 The validation tests discussed in section 7.1.3 raised no concerns with these results. 
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the mean absolute errors indicate that the accounting forecast is statistically superior 

to the market forecast in both the GARCH and unlevered models, and to the industry 

forecast model in the unlevered model.    

 

Table 7.2: Predictive Ability of Accounting Risk 

Variables: Long-term Forecasting Results 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

M1-OLS 0.398 0.377 0.012 0.127 0.860 
Naïve 0.336 0.368 0.043 0.189 0.768 
Market 0.423** 0.385 0.043 0.957 0.000 
Industry 0.358 0.424 0.034 0.814 0.152 
M2-SW 0.651 0.586 0.026 0.245 0.729 
Naïve 0.554 0.590 0.019 0.377 0.604 
Market 0.570 0.540 0.012 0.988 0.000 
Industry 0.541 0.579 0.000 0.526 0.473 
M3-VAS 0.318 0.319 0.015 0.113 0.872 
Naïve 0.266 0.309 0.060 0.189 0.749 
Market 0.371** 0.326 0.101 0.899 0.000 
Industry 0.396* 0.347 0.007 0.138 0.855 
M4-UNLEV 0.332 0.346 0.014 0.246 0.739 
Naïve 0.287 0.410 0.041 0.316 0.643 
Market 0.496** 0.395 0.140 0.859 0.000 
Industry 0.424* 0.441 0.005 0.195 0.799 
M5-GARCH 0.385 0.378 0.013 0.227 0.760 
Naïve 0.359 0.432 0.039 0.216 0.743 
Market 0.442** 0.401 0.044 0.956 0.000 
Industry 0.356 0.474 0.035 0.868 0.097 
Average Prediction Performance 
Accounting 0.416 0.401 0.016 0.192 0.792 
Naïve 0.361 0.422 0.040 0.257 0.701 
Market 0.570 0.409 0.068 0.932 0.000 
Industry 0.419 0.453 0.016 0.508 0.475 

This table presents the forecast error statistics for an out-of-sample forecast where period 1 (1991-1995) 
is the estimation period and period 2 (1996-2000) is the forecast period for models 6.3-6.7 defined as: 

βjit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.3-6.7) 

where j = OLS, SW, VAS, UNLEV, and GARCH.  The naïve model assumes the second period beta will be 
equal to the second period beta.  The market average beta model assumes that the weighted average beta 
of the market is one.  The industry average beta model assumes the second period beta, will be equal to 
the industry average first period beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant result indicates that the model 
is inferior to the accounting based model; * indicates significance at the 10% level, ** indicates 
significance at the 5% level, *** indicates significance at the 1% level. 
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The central tendency (Vasieck, 1973) model provides the lowest Theil coefficients of 

the five (average of 0.325), indicating that it is useful in terms of predicting future 

systematic risk.  Again the accounting forecast is statistically superior to the market 

and industry forecasts.  While the naïve forecasting model in this case has a lower 

mean absolute error and Theil inequality coefficient, the bias and variance proportions 

of the Theil coefficient, and the fact that the errors are not significantly greater than 

those of the accounting forecast, suggest it is not superior to the accounting model.   

 

The thin trading beta again provides the poorest performance of all the betas with an 

average Theil coefficient of 0.574 and covariance proportions averaging 0.534 (the 

accounting variable based model is the lowest of these at 0.245).  Consequently, it is 

concluded from this evidence that the thin trading model provides little predictive 

usefulness in terms of estimating future systematic risk. 

 

Overall, the results presented in table 7.2 provide evidence of the predictive ability of 

the accounting based risk estimation models.  This is further supported by the average 

statistics presented at the bottom of table 7.2 that show the accounting models possess 

the lowest Theil inequality statistic and the second lowest mean absolute error (behind 

the naïve model).  These results confirm several points.  Firstly, the central tendency 

adjusted model is the superior model in terms of predicting next period systematic risk 

and, second, that the accounting variables do contain risk relevant information that 

may be useful to financial statement users.  Furthermore, the results provide 

justification for further investigation of the risk relevance of accounting information 

taking into consideration other issues that could improve forecasting performance 

such as industry differences, firm specific characteristics and macro economic 
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influences that alter the time specific relevance of accounting information generally.  

Moreover, given the rigor of the five year out-of-sample forecasting method 

employed, these results also provide the justification for the examination of more 

pragmatic short-term prediction models, the results of which are presented in the 

following section.94 

 

Short-term Results 

 

The results of the short-term, one year ahead, prediction models are summarised in 

tables 7.3-7.7 each providing results for one of the five market beta estimation 

methods.  Overall, the results illustrate a significant improvement in the forecasting 

ability of all models (in terms of the Thiel inequality coefficients) over those of the 

long-term analysis.  The performance of the accounting variable based models is also 

improved relative to the other three models with statistically significantly lower 

absolute mean squared errors than the naïve, market and industry forecasting models 

in several periods, particularly in relation to the GARCH and central tendency 

adjusted betas.   

 

The predictive ability of the OLS beta model in the short-term is summarised in table 

7.3.  The model improves significantly in terms of its average Theil statistic of 0.251 

compared to 0.377 in the long-term modelling.  Furthermore, the model is shown to 

be statistically superior to the market forecasting method in all periods and superior to 

the naïve and industry models in one and two of the periods respectively.  The 

                                                 
94 The validation tests discussed in section 7.1.3 raised no concerns with these results. 
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accounting model is statistically inferior to the other models only in one case, the 

industry model in the 1998 forecast.   

 

Table 7.3: Predictive ability of Accounting Risk 

Variables: Short-term Forecasting Results: OLS Beta 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

1996 Forecast 
Accounting 0.234 0.184 0.001 0.007 0.992 
Naïve 0.348*** 0.287 0.001 0.537 0.462 
Market 0.321*** 0.202 0.846 0.154 0.000 
Industry 0.148* 0.137 0.074 0.002 0.924 
1997 Forecast 
Accounting 0.327 0.328 0.007 0.088 0.904 
Naïve 0.272 0.293 0.008 0.128 0.864 
Market 0.449*** 0.345 0.147 0.852 0.000 
Industry 0.342 0.366 0.000 0.634 0.366 
1998 Forecast 
Accounting 0.286 0.234 0.006 0.209 0.786 
Naïve 0.281 0.225 0.004 0.222 0.774 
Market 0.335*** 0.233 0.506 0.494 0.000 
Industry 0.228*** 0.185 0.009 0.341 0.650 
1999 Forecast 
Accounting 0.339 0.281 0.059 0.259 0.681 
Naïve 0.308 0.258 0.032 0.126 0.842 
Market 0.434** 0.309 0.542 0.458 0.000 
Industry 0.291 0.256 0.114 0.382 0.504 
2000 Forecast 
Accounting 0.329 0.231 0.013 0.036 0.950 
Naïve 0.312 0.217 0.022 0.090 0.888 
Market 0.359*** 0.253 0.123 0.876 0.000 
Industry 0.314*** 0.287 0.035 0.475 0.489 
Average Prediction Performance 
Accounting 0.303 0.251 0.017 0.119 0.862 
Naïve 0.304 0.256 0.013 0.220 0.766 
Market 0.380 0.269 0.432 0.566 0.000 
Industry 0.265 0.246 0.046 0.366 0.586 

This table presents the forecast error statistics for an out-of-sample next period forecast 
where the estimation period is the five years preceding the forecast year.  The estimation 
equation (6.7) for the accounting prediction model is defined as: 

βOLSit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.3) 

The naïve model assumes the next period beta will be equal to the current period beta.  The 
market average beta model assumes that the weighted average beta of the market is one.  The 
industry average beta model assumes the next period beta, will be equal to the current 
industry average beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant results indicates 
that the model is inferior to the accounting based model; * indicates significance at the 10% 
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 
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In terms of the reliability of the forecasts, the accounting model has the largest 

covariance proportion in four of the five periods, averaging 0.862, which is the 

highest of the four models.  The average results presented at the bottom of table 7.3 

indicate that the industry based forecast produces a marginally lower Theil inequality 

coefficient, thus providing evidence of the OLS beta following an industry based 

random walk function in the short-term.  Overall, the evidence supports the notion 

that the accounting risk based model possesses predictive qualities that may be useful 

to investors and other financial statement users. 

 

The performance of all forecasting models in the short-term prediction of the thin 

trading beta is not as improved as the OLS models relative to the long window 

models.  The averages (at the bottom of table 7.4) indicate small improvements in the 

Theil coefficients for the accounting, naïve and market forecasting models and a slight 

deterioration in the industry model, while the mean absolute errors deteriorate for all.  

Of equal importance is the deterioration in the bias proportion of the Theil coefficient 

in all but the naïve model indicating a degree of unreliability in the short-term 

forecasts for the thin trading beta.   

 

In terms of the accounting model, it performs relatively well with an average Theil 

inequality coefficient of 0.355 (compared with 0.401 in the long-term models), which 

is second to the naïve model on 0.260.  Overall, the thin trading model appears to be 

more difficult to predict with the exception of the naïve model, again indicating a 

degree of random walk in beta risk.   
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Table 7.4: Predictive ability of Accounting Risk 

Variables: Short-term Forecasting Results: Thin Trading Adjusted Beta 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

1996 Forecast 
Accounting 1.303 0.512 0.632 0.221 0.147 
Naïve 0.638 0.389 0.000 0.348 0.651 
Market 0.257 0.209 0.133 0.866 0.000 
Industry 0.303*** 0.254 0.072 0.343 0.585 
1997 Forecast 
Accounting 0.769 0.305 0.007 0.116 0.877 
Naïve 0.732 0.302 0.007 0.114 0.879 
Market 1.152*** 0.533 0.262 0.738 0.000 
Industry 1.314** 0.616 0.366 0.544 0.089 
1998 Forecast 
Accounting 0.707 0.213 0.000 0.103 0.897 
Naïve 0.649 0.197 0.003 0.195 0.803 
Market 0.983*** 0.388 0.564 0.436 0.000 
Industry 1.179*** 0.494 0.699 0.226 0.075 
1999 Forecast 
Accounting 0.754 0.221 0.067 0.091 0.843 
Naïve 0.728 0.224 0.032 0.103 0.865 
Market 0.908*** 0.381 0.428 0.572 0.000 
Industry 1.096*** 0.484 0.587 0.307 0.105 
2000 Forecast 
Accounting 1.421 0.522 0.753 0.007 0.239 
Naïve 0.671 0.189 0.002 0.123 0.877 
Market 1.049 0.442 0.590 0.410 0.000 
Industry 1.295*** 0.521 0.694 0.217 0.089 
Average Prediction Performance 
Accounting 0.855 0.355 0.292 0.108 0.601 
Naïve 0.684 0.260 0.009 0.177 0.815 
Market 0.870 0.391 0.395 0.604 0.000 
Industry 0.840 0.474 0.484 0.327 0.189 

This table presents the forecast error statistics for an out-of-sample next period forecast 
where the estimation period is the five years preceding the forecast year.  The estimation 
equation (6.7) for the accounting prediction model is defined as: 

βSWit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.4) 

The naïve model assumes the next period beta will be equal to the current period beta.  The 
market average beta model assumes that the weighted average beta of the market is one.  The 
industry average beta model assumes the next period beta, will be equal to the current 
industry average beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant results indicates 
that the model is inferior to the accounting based model; * indicates significance at the 10% 
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 
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Table 7.5: Predictive ability of Accounting Risk 

Variables: Short-term Forecasting Results: Central Tendency Adjusted Beta 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

1996 Forecast 
Accounting 0.185 0.151 0.000 0.067 0.932 
Naïve 0.267*** 0.223 0.002 0.576 0.442 
Market 0.314*** 0.193 0.930 0.069 0.000 
Industry 0.125** 0.118 0.094 0.057 0.849 
1997 Forecast 
Accounting 0.238 0.234 0.008 0.034 0.957 
Naïve 0.211 0.209 0.006 0.033 0.962 
Market 0.384*** 0.273 0.315 0.685 0.000 
Industry 0.269*** 0.262 0.002 0.476 0.522 
1998 Forecast 
Accounting 0.219 0.184 0.006 0.181 0.813 
Naïve 0.649 0.197 0.003 0.195 0.803 
Market 0.983*** 0.388 0.564 0.436 0.000 
Industry 1.223*** 0.460 0.742 0.030 0.228 
1999 Forecast 
Accounting 0.263 0.220 0.049 0.174 0.776 
Naïve 0.224 0.188 0.004 0.129 0.868 
Market 0.364 0.254 0.639 0.360 0.000 
Industry 0.219*** 0.187 0.094 0.238 0.668 
2000 Forecast 
Accounting 0.249 0.195 0.002 0.124 0.874 
Naïve 0.258 0.201 0.000 0.150 0.850 
Market 0.317 0.215 0.481 0.519 0.000 
Industry 0.221*** 0.194 0.000 0.255 0.745 
Average Prediction Performance 
Accounting 0.231 0.197 0.013 0.116 0.870 
Naïve 0.322 0.203 0.003 0.217 0.785 
Market 0.472 0.265 0.586 0.414 0.000 
Industry 0.411 0.244 0.186 0.211 0.602 

This table presents the forecast error statistics for an out-of-sample next period forecast 
where the estimation period is the five years preceding the forecast year.  The estimation 
equation (6.7) for the accounting prediction model is defined as: 

βVASit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.5) 

The naïve model assumes the next period beta will be equal to the current period beta.  The 
market average beta model assumes that the weighted average beta of the market is one.  The 
industry average beta model assumes the next period beta, will be equal to the current 
industry average beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant results indicates 
that the model is inferior to the accounting based model; * indicates significance at the 10% 
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 
 

In contrast, the central tendency adjusted model offers the superior forecasts of all 

models, both short and long-term, with average Theil inequality coefficients of 0.197, 

0.203, 0.265, 0.244 for the accounting, naïve, market and industry forecasting 
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methods respectively (see table 7.5).  Interestingly, the accounting model provides the 

lowest average mean absolute error and Theil coefficient of all models.  Furthermore, 

the accounting model provides the highest covariance proportion supporting the 

reliability of the model.  This provides further evidence in support of the predictive 

ability of accounting information.  

 

The short-term forecasts of the unlevered beta provides the weakest forecasting 

performance with average Theil inequality coefficients of 0.688, 0.422, 0.502 and 

0.484 for the accounting, naïve, market and industry forecasting methods respectively 

(see table 7.6).  Of further note is the size of the variance proportions for all betas at 

0.337, 0.204, 0.543 and 0.473 respectively, indicating problems with the reliability of 

the forecasts in the long-term.  Hence, the unlevered beta offers limited forecasting 

ability in the short-term and is the only model to perform better in the long-term 

models. 

 

The performance of the accounting variable based models is, however, significantly 

improved relative to the other three models in the GARCH models with significantly 

lower absolute mean squared errors than the naïve and market forecasting models in 

all periods and in three of the five periods relative to the industry model.  This is 

supported by the Theil coefficients, which indicate that the accounting model is 

superior in two of the five models, with the industry model being superior in two of 

the other periods.  In the remaining period (1999 forecast) both the industry and 

market forecasting models have lower Theil coefficients, however, the bias proportion 

for the market forecast illustrates that this forecast is unreliable. 
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Table 7.6: Predictive ability of Accounting Risk 

Variables: Short-term Forecasting Results: Unlevered Beta 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

1996 Forecast 
Accounting 0.482 0.775 0.007 0.733 0.259 
Naïve 0.288 0.283 0.001 0.523 0.475 
Market 0.425 0.277 0.935 0.065 0.000 
Industry 0.177 0.178 0.467 0.004 0.529 
1997 Forecast 
Accounting 1.336 0.874 0.021 0.086 0.893 
Naïve 1.071 0.522 0.002 0.105 0.893 
Market 1.169 0.688 0.142 0.858 0.000 
Industry 1.009 0.716 0.065 0.824 0.111 
1998 Forecast 
Accounting 1.549 0.869 0.010 0.405 0.585 
Naïve 1.422 0.449 0.000 0.002 0.997 
Market 1.416** 0.728 0.003 0.997 0.000 
Industry 1.412*** 0.779 0.001 0.908 0.090 
1999 Forecast 
Accounting 0.606 0.521 0.078 0.036 0.886 
Naïve 0.499 0.456 0.041 0.000 0.959 
Market 0.724*** 0.528 0.410 0.589 0.000 
Industry 0.533 0.529 0.184 0.545 0.272 
2000 Forecast 
Accounting 0.325 0.300 0.031 0.425 0.544 
Naïve 0.407 0.401 0.005 0.392 0.603 
Market 0.434 0.289 0.794 0.205 0.000 
Industry 0.213*** 0.219 0.267 0.084 0.649 
Average Prediction Performance 
Accounting 0.860 0.668 0.029 0.337 0.633 
Naïve 0.737 0.422 0.010 0.204 0.785 
Market 0.834 0.502 0.457 0.543 0.000 
Industry 0.669 0.484 0.197 0.473 0.330 

This table presents the forecast error statistics for an out-of-sample next period forecast 
where the estimation period is the five years preceding the forecast year.  The estimation 
equation (6.7) for the accounting prediction model is defined as: 

ΒUNLEVit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.6) 

The naïve model assumes the next period beta will be equal to the current period beta.  The 
market average beta model assumes that the weighted average beta of the market is one.  The 
industry average beta model assumes the next period beta, will be equal to the current 
industry average beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant results indicates 
that the model is inferior to the accounting based model; * indicates significance at the 10% 
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 
 
 

The performance of the accounting variable based model is highlighted in the 

summary section at the bottom of table 7.7.  The average Theil inequality coefficients 

indicate the accounting model to be the superior model while the average mean 
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absolute errors suggest the accounting model performs as well as the industry 

forecast.   

 

Table 7.7: Predictive ability of Accounting Risk 

Variables: Short-term Forecasting Results: GARCH Beta 

 
Model Mean Abs 

Error 
Theil 
Inequality 
Coefficient 

Bias 
Proportion 

Variance 
Proportion 

Covariance 
Proportion 

1996 Forecast 
Accounting 0.249 0.209 0.001 0.009 0.989 
Naïve 0.483*** 0.415 0.009 0.020 0.969 
Market 0.419*** 0.285 0.357 0.642 0.000 
Industry 0.349*** 0.299 0.052 0.258 0.689 
1997 Forecast 
Accounting 0.312 0.245 0.011 0.049 0.938 
Naïve 0.451*** 0.374 0.007 0.085 0.907 
Market 0.368* 0.244 0.393 0.606 0.000 
Industry 0.248 0.203 0.001 0.464 0.534 
1998 Forecast 
Accounting 0.331 0.344 0.001 0.000 0.999 
Naïve 0.469*** 0.375 0.007 0.006 0.986 
Market 0.444** 0.322 0.238 0.762 0.000 
Industry 0.324 0.326 0.004 0.575 0.421 
1999 Forecast 
Accounting 0.313 0.271 0.060 0.274 0.664 
Naïve 0.463*** 0.371 0.004 0.061 0.934 
Market 0.385*** 0.276 0.518 0.481 0.000 
Industry 0.272* 0.229 0.077 0.385 0.537 
2000 Forecast 
Accounting 0.323 0.220 0.027 0.037 0.935 
Naïve 0.531*** 0.376 0.020 0.036 0.942 
Market 0.373*** 0.261 0.126 0.873 0.000 
Industry 0.326* 0.295 0.025 0.486 0.488 
Average Prediction Performance 
Accounting 0.305 0.257 0.020 0.073 0.904 
Naïve 0.479 0.382 0.009 0.041 0.947 
Market 0.398 0.277 0.326 0.672 0.000 
Industry 0.304 0.275 0.032 0.434 0.533 

This table presents the forecast error statistics for an out-of-sample next period forecast 
where the estimation period is the five years preceding the forecast year.  The estimation 
equation (6.7) for the accounting prediction model is defined as: 

βGarchit = αi + b1βaccit + b2EVit + b3ESit + b4CFit + b5Gthit + b6Sizeit + b7DPRit  
+ b8Liqit + b9Flevit + b10Icovit + b11OpLevit + b12MrktBkit + εit       (6.7) 

The naïve model assumes the next period beta will be equal to the current period beta.  The 
market average beta model assumes that the weighted average beta of the market is one.  The 
industry average beta model assumes the next period beta, will be equal to the current 
industry average beta, where the sample is split into two industry groupings, extractive 
industries and non-extractive industries. 
The mean absolute error column also reports the t-test where a significant results indicates 
that the model is inferior to the accounting based model; * indicates significance at the 10% 
level, ** indicates significance at the 5% level, *** indicates significance at the 1% level. 
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Overall, the results presented in tables 7.3-7.7 confirm the predictive usefulness of the 

accounting risk variables as presented in the regression and long-term models (tables 

7.1 and 7.2 respectively), and that the predictive ability of accounting information for 

risk is stronger in the short-term for all but the unlevered model.  Furthermore, these 

conclusions are also broadly supported by the conclusions of the prior literature that 

accounting measures improve on the forecasting ability of market risk measures 

(Beaver, Kettler and Scholes, 1970; Castagna and Matolcsy, 1978; Eskew, 1979; 

Elgers, Hill and Schneeweis, 1982).  The prior Australian study (Castagna and 

Matolcsy, 1978) also concluded that a mean reversion adjusted beta was the most 

efficient means of estimating future systematic risk.  These findings are supported by 

the performance of the Vasieck (1973) model in the long-term and short predictions.     

 

7.3 Summary and Conclusions 

 

The aim of this chapter was to examine the predictive ability of accounting 

information in terms of systematic risk.  The research examining the association 

between systematic risk and accounting variables can be traced back to the early work 

by Beaver, Kettler and Scholes (1970).   

 

This chapter aims to contribute to the literature in several ways: (1) assessing the 

predictive usefulness of accounting risk variables to financial statement users; (2) 

extending the research methodology by examining different beta estimation methods 

in a prediction study setting to determine if they possess additional predictive 

information; and (3) incorporating different accounting risk variables in the small 

Australian economy context.   



233 

 

Five measures of systematic risk and twelve accounting risk related variables were 

selected and incorporated in a series of regression and forecasting tests over both short 

and long-term prediction horizons.  The results support those of the prior chapter in 

terms of the usefulness of accounting information in risk modelling in terms of risk 

prediction.  More specifically, the accounting models are shown to provide 

incremental information content in next period, out-of-sample, regression testing.  The 

accounting variables of most use were the sign of earnings, firm size and operating 

leverage.   

 

The long-term predictions provided evidence in support of the predictive ability of 

accounting risk variables which was found to be stronger in the short-term results 

where the accounting models (GARCH and central tendency in particular) 

outperformed the three other forecasting models.95  Furthermore, these results are in 

line with the previous literature. 

 

In summary, this chapter provides further evidence to support the argument that 

accounting information provides relevant information in terms of both current and 

future systematic risk of Australian corporations.  It also identifies accounting 

variables that have a strong and consistent relationship to systematic risk in both 

association and prediction study settings. 

 

This chapter also opens up several avenues for further research.  These include (1) 

further investigation of the impact of industry membership on the predictability of 
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accounting variables; (2) the impact of different economic conditions on the 

predictive ability of the accounting risk variables, particularly any momentum effects 

and whether the market is an upward or a downward trend; and (3) whether any 

trading strategies can be developed from the predictive models.   

                                                                                                                                            
95 Based on the average Theil inequality coefficients. 
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Chapter Eight 

The Long-Term Value Relevance of Accounting Information 

 

8.0 Introduction 

 

In the past decade several concerns have been raised over the relevance of accounting 

information to stock market investors.  Both the professional literature and the 

academic literature have raised such concerns with the professional literature 

questioning current financial accounting standards in view of: (1) the changing 

business environment which is radically different to the one that existed when 

generally accepted accounting principles (GAAP) were developed; (2) changes in the 

sources and levels of risk and a general increase in the volatility of asset returns; (3) 

that the GAAP model does not take account of the significant increase in the potential 

sources of future economic benefits; (4) the non-inclusion of many non-monetary 

assets; (5) the increased exposure to currency, commodity, and interest rate volatility, 

and the proliferation of technological development; and (6) the increased 

sophistication of investors, whom in turn require more relevant and timely financial 

and non-financial information to meet their needs (Rimerman, 1990; Elliott and 

Jacobson, 1991; Jenkins, 1994).   

 

With these issues in mind they question the relevance of traditional financial 

statements for assessing value.  It is argued that such issues have led to investors 

increasingly turning to other sources of information to meet their needs, consequently 

decreasing the relative importance of financial statements to investors and analysts in 

the information market.  Such concerns were framed by an overriding concern that 
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this trend is detrimental to the role of the accounting profession as providers of 

financial statement information.  If not addressed this is hypothesised to lead to 

accounting information providing a minimal contribution to the operation of the 

capital markets.  Possibly, this may also lead to direct government intervention into 

the standard setting process, removing the self-regulatory powers of the accounting 

profession to the professions’ detriment. 

 

In terms of the academic literature, the consistent finding that accounting earnings 

explain only 5-10% of stock returns in cross section has been a long running issue of 

concern.  Lev’s (1989) review article sums this up by arguing that this is evidence that 

profit figures provide only a modest informational contribution to investors and hence 

the “quality” of accounting earnings numbers is low.  Lev (1989) points out that if 

accounting earnings numbers used in regressions are not accurate, in terms of 

reflecting company performance, then it is not reasonable to expect that regression 

results will illustrate any significant relationship between earnings and returns.   Other 

studies have illustrated that the increased incidence of negative earnings and non-

recurring items has adversely affected the value relevance of earnings in recent times 

(Hayn, 1995; Basu, 1997).  

 

Discussion of these issues has led to the direct investigation of the question of 

whether or not accounting has lost its relevance (Collins, Maydew and Weiss, 1997; 

Francis and Schipper, 1999).  The early research, however, fails to conclusively 

address this question with concerns over research design and conflicting findings.  

The initial evidence conceded that accounting earnings information appeared to have 
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lost value relevance over time96, however, accounting information as a whole had not 

due to an apparent increase in the value relevance of balance sheet information.  In 

fact, there was some marginal evidence to suggest an improvement in the overall 

performance of accounting information. 

 

These findings have since been contested by Brown, Lo and Lys (1999) who raise 

concerns over the influence of scale in the regression models and illustrate that this 

drove the conclusion of increasing value relevance of balance sheet values in the 

Collins, Maydew and Weiss (1997) and Francis and Schipper (1999) studies.  

Furthermore, the conclusions of Lev and Zarowin (1999) also conflicted with Collins, 

Maydew and Weiss (1997) and Francis and Schipper (1999), arguing that accounting 

book values, as well as accounting earnings, had lost value relevance over time.97 

 

Further, Landsman and Maydew (2002) employed the event study methodology of 

Beaver (1968) to assess the short-term information content of earnings 

announcements.98  They found no evidence of a decline in the value relevance of 

earnings announcements over the sample period, rather they present evidence 

suggesting an increase in value relevance.  They also examine the impact of a variety 

of items that are likely to have influenced the earnings-returns association over time99 

and find that, after controlling for these items, the time trend coefficient on earnings 

                                                 
96 As measured by decreases in the R2 of an earnings/market value regression over time. 
97 This study employs a shorter sample period of twenty years, which may have contributed to the 
different conclusions. 
98 Their metrics of abnormal returns are trading volume and abnormal stock price volatility over a 
three-day event window using data from 1972 to 1998. 
99 These were industry, persistence, litigation risk, intangible intensity, firm size, earnings 
predictability, non-recurring items, losses, and sign of unexpected earnings. 
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still remains positive and significant across most specifications.  They conclude that 

the information content of earnings, as measured by Beaver (1968), has not declined. 

 

Overall, the evidence is somewhat contradictory, and certainly does not answer the 

question of whether or not accounting information has lost value relevance over the 

last thirty or so years due to the concerns discussed above.  Furthermore, the research 

in this area concentrates on US equities, and hence an important issue is whether other 

accounting regimes, legal frameworks, cultures, and so on have experienced a similar 

decline in value relevance of accounting information.  There is also a need to examine 

other accounting variables and constructs to determine the cause of any movements in 

value relevance. 

 

In this chapter these issues are addressed by examining the question of whether 

accounting information has lost its value relevance in the Australian context and 

offers a comparison to the US studies whilst allowing for the methodological 

improvements suggested by Brown, Lo and Lys (1999) to be applied.  The research is 

also extended by examining whether the incidence of non-linearities has increased or 

decreased over the past thirty years.  This is an important issue as non-linearity is 

indicative of transitory components within the accounting information, which have 

been argued to be one issue causing a decline in the value relevance of accounting 

earnings.  Hence, if non-linearities have increased over time, then this would help 

explain the evidenced decline.  In addition, the impact of controlling for firm size and 

leverage over time is examined.  A further issue to be examined is whether the risk 

relevance of accounting information has changed, again as an additional test of value 

relevance.   
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8.1 Data and Method 

 

This study employs data gathered from Datastream, Connect 4, and microfiche for 

Australian equities over the period 1973 to 2001.  Firms are included in the sample if 

all required accounting and market variables over a minimum five-year duration100 are 

available and they are non-financial organisations.  All market information and 

accounting information from 1983-2001 is obtained from Datastream and Connect 4.  

Accounting information for the period 1973 to 1982 are hand collected from 

microfiche.  This resulted in a sample of 3563 firm years across 274 firms that are 

distributed across industrial groups as reflected in table 1 below. 

 

Table 8.1: Industry Membership of Sample Firms 
 
Industry Sector No of Firms Industry Sector No of Firms 
Mining 51 Medical/Biotechnology/ 

Pharmaceuticals 
12 

Property/Real Estate 27 Transport 11 
Diversified Services 26 Construction/Building 11 
Oil/Gas/Exploration 19 Leisure/Gaming 11 
Retail/Clothing/Textiles 18 IT/Computing 9 
Diversified Industrials 18 Telecommunications 6 
Food/ Food Processing 16 Chemicals 5 
Engineering/Electricity 14 Agricultural 3 
Media/Publishing 13 Other 3 

This table presents the sample split by industry sectors according to Datastream industry codes. 
 

Descriptive statistics are presented in table 2 below.  This provides the standard 

statistics on each of the variables (which are defined as per the previous chapters) in 

panel A while panel B provides details of the sample size for each firm year.  The 

descriptive reveal no significant problems in the data set in terms of distributions with 

                                                 
100 Required for beta risk calculations. 
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most means approximating the fifty-percentile range and the spread across the 

percentiles fairly even.  The only exception is the financial leverage variable, which 

appears to be slightly skewed with a relatively high mean in relation to the percentile 

ranges.  This indicates that a majority of firms in the sample have scaled leverage 

ratios in the upper bound of the sample.  Furthermore, the GARCH beta statistics are 

similar to those of the previous chapter with a mean of 0.793 here and 0.748 in 

chapter 6 indicating the long-term average is similar (slightly higher) to the mean over 

the last 10 years.  Panel B illustrates the number of firms in each yearly sub sample 

and as expected this grows over time from forty-two in 1973 to two hundred and fifty-

two in 2001.  The smaller sample in the early periods is a result of difficulty in 

obtaining either the market data or the accounting data, however, the sample size 

obtained is seen as sufficient for the purposes of this study.  The nature of the long 

term sample may also lead to some survivorship bias in the data.  This is mitigated by 

the sampling procedures that require firms to have only five years of data resulting in 

organisations that drop in and out of the sample between the 1973-2001 period.  Tests 

to ensure the statistical validation of the data are conducted including Durbin Watson 

statistics for correlation between regression residuals, Cook distance statistics for 

multivariate outliers, multicollinearity using variance inflation factor and 

heteroskedasticity using White (1980) consistent covariance matrix estimates. 

 

8.1.1 Initial Regression Models 

 

The analysis of the long-term relationship between accounting variables and firm 

value is examined in two parts.  The first part addresses in the Australian context the 

proposition that financial statements have lost their value relevance as asserted by the 
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recent evidence in the US (Collins, Maydew, and Weiss, 1997; Francis and Schipper 

(1999).  This utilises three sets of models; (1) earnings models; (2) balance sheet 

models; and (3) the Ohlson (1995) earnings and balance sheet model. 

 

Table 8.2: Descriptive Statistics 

Panel A: General Descriptive Statistics 
   Percentiles 
Variable N Mean 25 50 75 
Return (Rit) 3563 0.276 -0.100 0.120 0.450
Price (Pit) 3563 1.197 0.850 1.070 1.410
Earnings (Earnit) 3563 0.008 0.017 0.059 0.093
Change in Earnings (∆Earnit) 3289 0.009 -0.031 -.001 0.025
Book Value (BVit) 3563 0.956 0.444 0.719 1.113
Size (Sizeit) 3563 0.523 0.377 0.526 0.680
Financial Leverage (FLevit) 3563 0.329 0.021 0.143 0.383
βit 2467 0.793 0.439 0.755 1.076
Accounting Beta (AccBetait)  2467 1.040 -0.128 0.240 3.460
Earnings Variance (EVit) 2467 0.066 0.350 0.074 0.185
Operating Leverage (OpLevit) 2467 0.099 0.030 0.060 0.130
Liquidity (Liqit) 2467 0.159 0.110 0.149 0.218
Growth (Grthit) 2467 0.105 -0.003 0.075 0.189

 
Panel B: Sample Distribution per Year 

Year No of 
Firms 

Year No of 
Firms 

Year No of 
Firms 

Year No of 
Firms 

1973 42 1981 52 1989 142 1997 244 
1974 42 1982 55 1990 153 1998 260 
1975 45 1983 57 1991 159 1999 270 
1976 47 1984 60 1992 163 2000 265 
1977 49 1985 74 1993 165 2001 252 
1978 50 1986 76 1994 165   
1979 51 1987 82 1995 186   
1980 51 1988 95 1996 211   

This table presents descriptive statistics for the pooled sample for the period 1973 to 2001 inclusive.  
All market variables are obtained from Datastream.  Accounting variables for the period 1983-2001 are 
also collected from Datastream and Connect 4 with the remaining (1973-1982) collected from AGSM 
microfiche.  Panel A presents standard descriptive statistics for all accounting variables included in the 
study where Rit is the t period simple return, Pit is opening stock price, Earnit is accounting earnings to 
ordinary shareholders, ∆Earnit is the yearly change in Earnit, BVit is opening accounting book value, 
Sizeit is the log of opening market capitalisation, Flevit is the ratio of total assets to total liabilities, 
AccBetait is the degree of co-variability of a firm’s earnings and the earnings of the market, EVit is the 
standard deviation t-period Earnit, OpLevit is absolute ratio of operating profit to sales, Liqit is ratio of 
current assets to total assets, and Grthit is the log change in total assets.  Panel B presents the number of 
firms sampled in each yearly interval.  All accounting variables are scaled by market value as per 
Brown Lo and Lys (1999).  
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The second set of models (presented in the following section) extend the literature by 

examining the impact of controlling for firm size, leverage, transitory items as 

measured by non-linear regression, and the risk relevance of accounting information.  

This will determine whether these factors have contributed to the perceived decline in 

value relevance of accounting information over time. 

 

The initial models used to assess the value relevance of accounting information over 

the long-term are grouped into earnings, balance sheet, and Ohlson models.  These are 

similar to those employed in the prior research (Collins, Maydew and Weiss, 1997; 

Francis and Schipper, 1999; Lev and Zarowin, 1999) and therefore facilitate a 

comparison with the prior literature whilst also providing an understanding of the 

state-of-play in the Australian context.  Each set of models is now discussed.  

 

Earnings Models 

 

The first set is the earnings models that are employed to examine the long-term 

movements in the value relevance of accounting earnings.  The first (model 8.1) 

examines the relationship between stock prices and earnings per share and change in 

earnings per share in an annual regression model.101  Therefore, this model examines 

the value relevance of earnings for each year in the sample period, utilising price as a 

proxy for firm value under the assumption that it represents the market consensus 

view of firm value (Barth, Beaver and Landsman, 2001).  The model is defined as: 

 

                                                 
101 All variables are scaled by price to allow for any positive correlation with the coefficient of 
variation of the scale factor as per Brown, Lo and Lys (1999). 
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itititit EarnEarnP εααα +∆++= 210      (8.1) 

 

where: 

Pit = share price of firm i at the end of year t, lagged 3 months, 

Earnit = earnings per share102 of firm i at the end of year t, 

∆Earnit = change in earnings per share of firm i at the end of year t, 

εit = other value-relevant information of firm i at the end of year t, independent 

of earnings. 

 

A second earnings model (8.2) examines the earnings-returns association over the 

sample period.103 This is employed in line with the research of Barth, Beaver and 

Landsman (2001) that suggests both returns and price regression should be estimated 

to assess value-relevance of earnings.  The returns regression is defined as: 

 

itititit EarnEarnR ερρρ +∆++= 210     (8.2) 

 

where Earnit, ∆Earnit and εit are defined as per model (8.1) above and Rit is defined as: 

 

1

1

−

− +−
=

it

ittttt
tt P

DPP
R        (8.3) 

 

where: 

Pit = stock price of firm i at the end of period t, lagged 3 months, 

                                                 
102 The earnings level per share item is orthogonal to the earnings change per share variable to control 
for correlation between the two. 
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Pit-1 = stock price of firm i at the beginning of period t, 

Dit = dividends per share of firm i for the period t. 

 

Balance Sheet Models 

 

The second set of models examines the value relevance of accounting book values 

with both price and returns models estimated.  These are defined as:  

 

ititit BVP εαα ++= 10        (8.4) 

ititit BVR ερρ ++= 10        (8.5) 

 

where BVit is the accounting book value per share for firm i in period t scaled by 

opening price. 

 

Ohlson Models 

 

The third group of models examines the combined impact of earnings and book value 

in an Ohlson (1995) style regression model as per the specifications employed by Lev 

and Zarowin (1999), Collins, Maydew and Weiss (1997) and Francis and Schipper 

(1999).104  Both price and return regressions are estimated once again and all variables 

are defined as above and the models are defined as: 

 

itititit BVEarnP εααα +++= 210      (8.6) 

                                                                                                                                            
103 This is similar to the model used by Lev and Zarowin (1999). 
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itititit BVEarnR εααα +++= 210      (8.7) 

 

Time Trend Models 

 

To statistically test for any upward or downward trend in the value relevance of the 

accounting variables over time a further regression is estimated for each of the above 

models.  This regresses the yearly explanatory power (R2) measures on a time trend 

variable to achieve this and is defined as: 

 

itt TIMER εφφ ++= 10
2       (8.8) 

 

A further regression is estimated for the earnings models (8.1 and 8.2) which tests for 

any statistically significant upward or downward trend in the earnings response 

coefficients over time.  This is defined as: 

 

itt TIMEERC εφφ ++= 10       (8.9) 

 

Each of the above models is estimated on a yearly basis over the period 1974-2001 

(hence twenty-eight regression are run for each model).105   

 

                                                                                                                                            
104 This terminology is used in accordance with the prior literature, however, strictly speaking the 
Ohlson model regresses prices on book values and excess earnings.  
105 Note that the 1973 year is lost due to calculation of the earnings change variable. 
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8.1.2 Extensions 

 

The above tests provide initial evidence as to the long-term trends in the value 

relevance of accounting earnings and book values.  This section details a series of 

extensions in the form of further tests conducted to determine the impact of certain 

factors on this long-term relationship.  The first of these is the impact of firm size. 

 

Size Models 

 

Prior research indicates that firm size is a key factor that influences the earnings 

returns relationship (Freeman, 1987; Ataise, 1985, Hodgson and Stevenson-Clarke, 

2000a).  This is related to a number of issues such as lower levels of analysts 

following small firms relative to large firms, lower levels of information disclosure by 

small firms, greater numbers of start-up firms in the small firm category, and the 

greater propensity of small firms to report losses (Hayn, 1995).  Given these points it 

appears that firm size may have an impact on the value-relevance of accounting 

information over time.  

 

Hence, the first extension examines firm size as a factor in the long-term relationship 

between accounting information and firm value.  This is operationalised by splitting 

the yearly samples into small and large firm subsets at the median value of opening 

market capitalisation.  Regressions 8.1- 8.9 are then re-estimated for both sub samples 

and compared to determine if there are any significant differences between the small 

and large firms.  This approach is selected, rather than a dummy variables approach, 

as it provides two independent series of R2 statistics and ERCs for use with the time 
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trend regressions (models 8.8 and 8.9), hence permitting the examination of the long-

term trends for both small and large firms.   

 

Leverage Models 

 

There are several competing theories relating to the impact of financial leverage on 

firm value.106  Empirical support for leverage having a significant impact on firm 

value is provided by Kim, Chen and Nance (1992) and Hodgson and Stevenson-

Clarke (2000b) which evidence that the level of leverage influences both actual and 

expected earnings and the degree to which it is permanent or transitory.   

 

Given this, it is also reasonable to assume that the long-term value relevance of 

accounting information may be influenced by leverage.    This is implemented as per 

the size regressions by splitting the sample at the median value of financial leverage107 

for each yearly interval and then re-estimating regressions 8.1-8.9 for each sub-

sample.   

 

Non-Linear Modelling 

 

The third extension models the earnings-returns relationship using a non-linear 

(inverse) arctan model specification as employed in Freeman and Tse (1992), Das and 

                                                 
106 These are known as the default theorem (Dhaliwal and Reynolds, 1989 and Dhaliwal, Lee and 
Fargher, 1991), the maximum debt theorem (Modigliani and Miller, 1963 and Ross, 1977), the optimal 
leverage theorem and the irrelevance theorem (Modigliani and Miller, 1958).  See Hodgson and 
Stevenson-Clarke (2000b) for an explanation of these. 
107 Measured using a debt to equity ratio. 
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Lev (1994)108 and Hodgson and Stevenson-Clarke (2000a).  These studies argue that a 

linear regression based on the constant marginal response of the dependant variable to 

the independent variable fails to fully capture the earnings-returns relation.  This is 

due to the likelihood of factors such as earnings persistence, firm size, and systematic 

risk being correlated with the magnitude of the unexpected component of earnings.  If 

this is the case then the market reaction to earnings announcements will be related to 

the magnitude of earnings, creating non-linearity in the marginal responsiveness of 

the market.  Hence, a non-linear model will more fully reflect the earnings-returns 

association.   

 

A key factor is earnings persistence where large changes in unexpected earnings are 

not likely to be sustained in future periods.  Freeman and Tse (1992) argue that this 

results in the tails of the earnings distribution consisting primarily of transitory items.  

Therefore, another factor that may influence the long-term relationship between 

accounting items and measures of value are the relative level of transitory versus 

permanent items.  This is examined by estimating a non-linear arctan (inverse tangent) 

model defined as: 

 

itititit EarnEarnP εγγγγ +∆++= )arctan(. 3210    (8.10) 

itititit EarnEarnR εγγγγ +∆++= )arctan(. 3210    (8.10a) 

 

where Earnit, ∆Earnit, Pit, Rit and εit are defined as per model (8.1) above. 

                                                 
108 Das and Lev (1994) examine several different non-linear regression models including quadratic and 
the arctan models and conclude that none is superior to the other in terms of measuring non-linear 
regression relationships.  Hence, the arctan (inverse tangent) model is used in this study as per the prior 
literature in the capital markets research. 
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Risk Models 

 

The final extension follows the work completed in previous two chapters of this 

thesis, which presented evidence in support of the risk relevance of accounting 

information.  This section examines whether changes in the risk relevance of 

accounting information over time may be a determining factor in the long-term value 

relevance of accounting information.  To examine this the following model is 

estimated:  

 

+++++= ititititit GrthESEVAccbeta 42321 αααααβ   (8.11)  

itititit LiqOplevSizeFlev 8765 αααα +++   

 

where βit  is estimated using a constant correlation multivariate GARCH as per that 

used in chapter six of this thesis.109  This is a contemporary association model 

implemented in a similar fashion to the predictive tests conducted in chapter seven 

with a five year moving estimation period for the betas correlated with the accounting 

data of the final year of the estimation period.  The estimation period then shifts 

forward one year to be regressed on the next years accounting variables.  For 

example, the five-year estimation period of 1973-1977 is used to estimate the 

GARCH beta (the dependant variable) while the accounting variables (the 

independent variables) are those for the 1977 year.  The five-year window then shifts 

forward to 1974-1978 and the accounting variables are from the 1978 year.  This 

                                                 
109 See chapter 4 for a more detailed explanation of this model.  The specifications of the beta 
estimation and holding period are as per those employed in chapter 6 (five years and monthly returns). 
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approach is taken so that it is analogous to the above earnings and book values models 

(8.1-8.9), for if an average of the accounting variables is used (as per the chapter six 

equations) then they would benefit from the aggregation properties of accounting 

information over time as illustrated in chapter five.  While, this is expected to reduce 

the strength of the association between the accounting variables and the risk measure, 

it is seen as essential to maintaining comparability between the models in this 

chapter.110  Once again a time trend regression (8.8) is estimated using the R2 of the 

yearly regressions.   

 

Due to the research design, the first four years of the sample (1973-1976) are lost plus 

the first four years of observations for any firm that commenced during a later year in 

the date set.  Once the initial estimation period for each firm is taken into account the 

data set is reduced to 2467 firm year observations with a GARCH beta estimated for 

each of these. 

 

8.2 Results 

 

The results section is presented in seven sections, one for each set of tests.  Results for 

the initial earnings, book values and Ohlson models are presented in the first three 

sections followed by separate sections for size effects, leverage effects, the effect of 

transitory items, and long-term risk relevance.111 In each table Panel A presents the 

                                                 
110 Model 8.11 was also estimated using average accounting variables over the five-year estimation 
period to test this issue.  The results (not reported) were similar to those found in chapter 6 and stronger 
than those reported below (as expected), however, the time trend results were not materially different. 
111 Statistical validation tests outlined in section 8.1 provided no concerns for all models presented in 
this section.   
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adjusted explanatory power (R2) for each model on a yearly basis and Panel B 

presents the time trend regression results.   

 

8.2.1 The Earnings Relation 

 

Table 8.3 presents the R2 and ERCs for each yearly regression in the sample (1973-

2001) for model 8.1112 in panel A and the associated time trend regression results 

(models 8.8 and 8.9) in panel B.  These models assess whether the documented 

deterioration in the value-relevance of earnings in the US has occurred in the 

Australian situation.   

 
Overall, the results support the prior literature in terms of documenting a decline in 

the value relevance of accounting earnings with the two time trend regressions (Panel 

B) illustrating a statistically significant decline over time in both the explanatory 

power of earnings and the ERC.  This decline in the R2, as a measure of the usefulness 

of earnings to investors, suggests that the consistency between the information 

conveyed by earnings and the total information set used by investors has declined 

over time.  This indicates that investors have increasingly relied upon alternative 

information sources over time, to the detriment of accounting earnings. 

 

The ERC113 measures the average change in stock price associated with a dollar of 

change in earnings where a low coefficient indicates that earnings are relatively 

unimportant, perhaps due to the perception that they contain transitory components or 

                                                 
112 The results of all return regressions (model 8.2, 8.5, 8.7 and 8.10a) are not reported as they are 
generally similar to those of their equivalent price regressions.  Furthermore, use of price regressions is 
consistent with the prior literature (Collins, Maydew and Weiss, 1991; Francis and Schipper, 1999). 
113 Defined as the sum of the slope coefficients of the earnings level and change variables. 
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are subject to managerial manipulation.  On the other hand, a high coefficient 

indicates a large price response to earnings, which is often related to the belief that 

they are permanent in nature rather than transitory.  The ERC is also shown to decline 

over time (model 8.9), hence providing direct evidence of a decline in the value 

relevance of accounting earnings to investors. 

 

Table 8.3: The Long-Term Association Between  

Earnings and Stock Prices 

Panel A: Eq (8.1): itititit EEP εααα +∆++= 210   
Year R2 ERC Year R2 ERC 
1974 .31 4.173 1988 .17 4.875 
1975 .06 4.714 1989 .10 1.581 
1976 .20 1.589 1990 .14 0.287 
1977 .24 0.736 1991 .06 0.225 
1978 .19 2.379 1992 .16 0.190 
1979 .15 -0.021 1993 .17 0.829 
1980 .08 0.493 1994 .04 1.077 
1981 .29 4.745 1995 .12 1.438 
1982 .18 0.300 1996 .07 0.680 
1983 .16 1.970 1997 .13 1.652 
1984 .17 1.728 1998 .13 0.615 
1985 .12 2.782 1999 .05 0.750 
1986 .20 7.104 2000 .06 0.146 
1987 .06 2.762 2001 .18 0.855 

      
Panel B: Time Regression 
                                         Eq (8.8): itt TIMER εφφ ++= 10

2  
                                         Eq (8.9): itt TIMEERC εφφ ++= 10  

Model Alpha Time R2   
8.8 0.204*** -0.004*** .22   
8.9 3.013*** -0.084*** .11   

This table presents summary yearly regression results for models 8.1, 8.8 and 8.9 over the period 1974 
to 2001.  Statistics reported are adjusted R2 regression statistics.  Pit is closing price, Earnit is the 
earnings per share and is orthogonal to ∆Earnit, ∆Earnit is change in earnings per share, and BVit is 
book value per share all of which are scaled by opening market price.  The ERC is calculated as the 
sum of the regression coefficients of Earnit and ∆Earnit. 

 

 

In summary, the evidence presented suggests that there has been a deterioration in the 

usefulness of accounting earnings information to investors in the Australian markets 
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as per the evidence in the US (Collins, Maydew and Weiss, 1997; Francis and 

Schipper, 1999; Lev and Zarowin, 1999; Brown, Lo and Lys, 1999).  Furthermore, 

this is not solely due to the increase in alternative information sources as indicated by 

the deterioration in the earnings response coefficients. 

 

8.2.2 The Balance Sheet Relation 

 

The second set of models examines the association between stock prices and book 

values.  Table 8.4 presents the results of regression model 8.4, which indicate that the 

value-relevance of book values has remained stable over the period 1974-2001 in the 

Australian context.  It is also noted that the strength of the association, as measured by 

the R2, is inferior to that of earnings and to those reported in the US studies.  The US 

studies report yearly R2 of approximately forty percent (Collins, Maydew and Weiss, 

1997, Francis and Schipper, 1999) while the results presented here average ten 

percent.114 

 

Unlike the earnings models, there has been some conjecture over the balance sheet 

models in the prior studies.  Collins, Maydew and Weiss (1997) and Francis and 

Schipper (1999)115 both evidence a small increase in the value relevance of book 

values over time, however, Brown, Lo and Lys (1999) suggest that these results are 

due to scale effects, which once corrected show a decline in the relationship.  Hence, 

the results presented in table 8.4 which control for scale effect as suggested by Brown, 

                                                 
114 This could be caused by a variety of issues including different empirical definitions of book values, 
different accounting procedures (such as asset revaluations, which are allowed in Australia) and so on.  
Further research is required to determine whether this is caused by any of these factors. 
115 This study uses total assets and total liabilities as separate regression variables rather than one book 
value variable. 
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Lo and Lys (1999) fall in between the results presented in the prior literature and 

suggest a relatively stable, albeit weak, price-book values relationship over time in the 

Australian context.       

 

Table 8.4: The Long-Term Association Between Stock  

Prices and Book Values 

Panel A: Eq (8.2): ititit BVP εαα ++= 10  
Year R2 Year R2 

1974 .11 1988 .04 
1975 .07 1989 .06 
1976 .16 1990 .13 
1977 .18 1991 .13 
1978 .14 1992 .06 
1979 .06 1993 .06 
1980 .06 1994 .05 
1981 .26 1995 .05 
1982 .13 1996 .07 
1983 .08 1997 .08 
1984 .03 1998 .16 
1985 .04 1999 .07 
1986 .05 2000 .10 
1987 .06 2001 .10 

    
Panel B: Time Regression, Eq (8.8): itt TIMER εφφ ++= 10

2  
Model Alpha Time R2 

8.2 0.115** -0.001 .02 
This table presents summary yearly regression results for models 8.4 and 8.8 over the period 1974 to 
2001.  Statistics reported are adjusted R2 regression statistics.  Pit is closing price and BVit is book value 
per share both of which are scaled by opening market price.   
 

 

8.2.3 The Ohlson Relation 

 

As per the results of the earnings models the combined earnings-book value model 

provides evidence of a decline in the value relevance of accounting information over 

time as indicated by the yearly and time trend regression results presented in table 8.5.  

The time trend results are similar to those of the earnings models, indicating that the 

addition of book value as an additional explanatory variable does little to improve 
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upon the usefulness of accounting information to investors over time.  In terms of the 

declining value-relevance over time, this falls in line with the results of Lev and 

Zarowin (1999) and Brown, Lo and Lys (1999).  Hence, this offers further evidence of 

a decline in the usefulness of accounting information to investors over time, or at least 

a decline in the consistency between the information content of accounting 

information and that of the total information set used by investors.  This indicates that 

investors are increasingly relying less on accounting information. 

 

 Table 8.5: The Long-Term Association Between Stock  

Prices and Book Values plus Earnings 

Panel A: Eq (8.6): itititit BVEP εααα +++= 210  
Year R2 Year R2 

1974 .25 1988 .03 
1975 .10 1989 .14 
1976 .24 1990 .18 
1977 .28 1991 .13 
1978 .42 1992 .11 
1979 .10 1993 .08 
1980 .10 1994 .09 
1981 .31 1995 .10 
1982 .15 1996 .05 
1983 .21 1997 .12 
1984 .16 1998 .18 
1985 .21 1999 .09 
1986 .11 2000 .11 
1987 .14 2001 .19 

    
Panel B: Time Regression, Eq (8.8): itt TIMER εφφ ++= 10

2  
Model Alpha Time R2 

8.6 0.229*** -0.005*** .21 
This table presents summary yearly regression results for models 8.6 and 8.8 over the period 1974 to 
2001.  Statistics reported are adjusted R2 regression statistics.  Pit is closing price, Earnit is the earnings 
per share, ∆Earnit is change in earnings per share, and BVit is book value per share all of which are 
scaled by opening market price.   
 

Overall, these findings and those of the recent US studies suggest that accounting 

information is becoming less relevant for investors in the traditional linear 

relationship sense.  The key issue is now what are the causal factors behind the 
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evidenced decline.  For example, has the increased level of transitory items in 

accounting earnings streams and the increased prevalence of loss reporting 

contributed to this?  Furthermore, has this decline been less/more prevalent for firms 

with specific characteristics?  Further knowledge of this decline may be gained by 

disaggregating the cross sectional sample by firm characteristics such as size, 

leverage, risk and industry.  The following sections examine some of these issues. 

 

8.2.4 Size Effects 

 

The first of these issues is the impact of firm size, building on the rich literature 

investigating the importance of firm size developed by Ataise (1985), Freeman (1987) 

and Collins and Kothari (1989).  In this section equations 8.1, 8.4 and 8.6 are re-

estimated for small and large firms separately.  Overall, the results presented in table 

8.6 indicate that there has been a weakening of the linear association between 

accounting information and stock prices for both small and large firms.   

 

In terms of the earnings model, the evidence for both small and large firms illustrates 

a long-term decline in the linear explanatory power (R2) and in the earnings response 

coefficients.  The strength of the results, however, are far stronger for small firms with 

the time trend variable explaining almost twice the variation in the long-term small 

firm R2 than the large firm R2 (41% and 23% respectively).  Hence, there is a size 

effect in terms of the long-term change in the relationship between accounting 

earnings and stock returns in so far as small firms appear to have been more severely 

affected.  There is also a notable long-term difference in explanatory power between 

large and small firms with the accounting earnings of small firms explaining an 
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average of 22% of the yearly variance in stock prices over the 1974-2001 period, 

while large firms’ explain only 15%.   This falls in line with the size theories of Ataise 

(1985) and Freeman (1987) outlined above. 

 

The balance sheet model also illustrates a size effect over time, however, in this case 

it is more pronounced.  The results (again in table 8.6) illustrate a statistically 

significant decline in the association between the book values and share prices of 

small firms over time, while there is no statistically significant decline for large firms.  

Hence, earnings appears to be more important for smaller firms, whilst book values is 

more important for larger firms in terms of their changing relationship over time.  

Therefore, firm size is an important factor in the long-term relationship between 

accounting book values and stock prices. 

 

The results of the combined earnings-book value model are similar to the earnings 

model in terms of both the small and large firms having a statistically significant 

decline in the association over time.  Once again, the small firms model is more 

strongly affected with a stronger coefficient and R2 (27% versus 11% for large firms).  

The small firm model also has a slightly higher long-term (average) ability to explain 

the yearly variation in stock prices on 22% versus 19% for large firms.  Hence, there 

is also a size effect within the earnings and book value combined model.  
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Table 8.6 The Long-Term Association Between Accounting  

Information and Stock Prices: The Impact of Firm Size 

 Earnings (8.1) Balance Sheet (8.4) Ohlson (8.6) 
Year ERC - 

Small 
Small  

R2 
ERC - 
Large 

Large 
R2 

Small 
R2 

Large 
R2 

Small 
R2 

Large 
R2 

1974 5.482 .54   4.567 .16 .09 .45 .58 .51 
1975 5.023 .69   9.613 .18 .17 .00 .11 .32 
1976 1.736 .17   3.510 .28 .23 .12 .32 .17 
1977 3.547 .30   6.440 .16 .24 .08 .32 .30 
1978 3.494 .19   3.908 .63 .09 .09 .65 .19 
1979 5.080 .40   4.326 .08 .08 .14 .12 .08 
1980 4.490 .06 11.696 .22 .29 .04 .21 .32 
1981 7.249 .52   6.405 .14 .44 .12 .53 .10 
1982 5.828 .32   4.412 .08 .10 .05 .17 .06 
1983 1.975 .38   2.702 .17 .31 .21 .51 .09 
1984 8.255 .36   4.385 .15 .02 .17 .25 .45 
1985 4.147 .21   4.120 .23 .02 .17 .17 .31 
1986 5.221 .05   7.610 .26 .05 .09 .00 .21 
1987 8.609 .31   6.493 .19 .22 .05 .14 .14 
1988 3.727 .09   7.852 .25 .12 .04 .19 .19 
1989 1.769 .24   2.644 .05 .01 .09 .21 .12 
1990 0.246 .11   0.601 .13 .22 .16 .20 .13 
1991 0.266 .07   2.415 .18 .12 .20 .14 .39 
1992 0.205 .19   0.950 .00 .11 .00 .20 .01 
1993 0.885 .16   6.321 .21 .08 .00 .11 .11 
1994 1.030 .04   1.400 .07 .04 .05 .09 .11 
1995 1.636 .17   2.232 .02 .09 .01 .12 .06 
1996 1.433 .08   4.087 .07 .07 .04 .05 .10 
1997 1.755 .13   4.020 .18 .08 .05 .10 .24 
1998 0.544 .09   4.590 .05 .16 .16 .19 .24 
1999 1.135 .05   1.238 .01 .07 .13 .08 .12 
2000 0.367 .07   0.903 .00 .09 .21 .11 .20 
2001 0.969 .19   0.638 .10 .07 .13 .23 .08 

         
Panel B: Time Regression:   Eq (8.8): 

itt TIMER εφφ ++= 10
2  

                                                Eq (8.9): 
itt TIMEERC εφφ ++= 10
 

Model Equation Alpha Time R2   
8.1 8.8 – Small Firms 0.415*** -0.013*** .41   
8.1 8.8 – Large Firms 0.264*** -0.008*** .23   
8.1 8.9 – Small Firms 5.832*** -.190*** .36   
8.1 8.9 – Large Firms 6.922*** -.182*** .27   
8.4 8.8 – Small Firms 0.199** -0.005** .11   
8.4 8.8 – Large Firms 0.139** -0.002 .00   
8.6 8.8 – Small Firms 0.376*** -0.011*** .27   
8.6 8.8 – Large Firms 0.275** -0.006** .11   

This table presents summary yearly regression results for models 8.1, 8.4, 8.6, 8.8 and 8.9 over the 
period 1974 to 2001 where each yearly sample has been split into small and large firms based on 
median open market capitalisation.  Models 8.1, 8.4 and 8.6 are defined as: 

itititit EEP εααα +∆++= 210       (8.1) 

ititit BVP εαα ++= 10        (8.4) 

itititit BVEP εααα +++= 210       (8.6) 
where Pit is closing price, Earnit is the earnings per share, ∆Earnit is change in earnings per share, and 
BVit is book value per share all of which are scaled by opening market price.  Statistics reported are 
adjusted R2 regression statistics.  * indicates the non-linear mode is superior at the 10% level, ** at the 
5% level and *** at the 1% level. 
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Overall, the evidence presented in this section illustrates that firm size is an important 

factor in the long-term relationship between accounting information and stock prices 

in the Australian environment over the period 1974-2001.  While controlling for firm 

size provides a more detailed insight into these relationships, the over riding 

conclusions of the previous section still stands; there has been a deterioration in the 

linear association between stock prices and earnings, and weakening in the association 

with book values, especially for small firms.  The next section explores the influence 

of financial leverage. 

 

8.2.5 Leverage Effects 

 

The second factor examined is financial leverage.  The results presented in table 8.7 

once again confirm the decline in the linear association between accounting earnings 

and stock prices.  Models for both low and high leverage firms and their respective 

response coefficient equations all evidence a statistically significant decline in this 

relationship.  The trend, however, is stronger for highly levered firms with a greater 

degree of the decline over time explained by the model (37% versus 27% for low 

leverage entities).  This falls in line with the leverage literature in terms of earnings 

information becoming less informative as the probability of failure increases 

(Hodgson and Stevenson-Clarke, 2000b) and because managers are more likely to 

manipulate or control covenants expressed in terms of accounting numbers (Watts and 

Zimmerman, 1986). 
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Table 8.7: The Long-Term Association Between Accounting  

Information and Stock Prices: The Impact of Financial Leverage 

 Earnings (8.1) Balance Sheet (8.4) Ohlson (8.6) 
Year ERC - 

Low 
Low  
R2 

ERC - 
High 

High R2 Low R2 High R2 Low R2 High 
R2 

1974 4.249 .28 6.139 .52 .34 .11 .33 .59 
1975 4.877 .27 1.011 .09 .00 .19 .14 .16 
1976 3.272 .42 5.144 .17 .13 .05 .38 .21 
1977 1.788 .27 3.956 .59 .31 .04 .39 .44 
1978 2.310 .14 3.485 .44 .18 .14 .38 .53 
1979 4.753 .26 5.341 .22 .18 .04 .17 .12 
1980 2.377 .21 3.969 .10 .00 .22 .17 .16 
1981 6.896 .27 7.165 .41 .25 .24 .08 .50 
1982 4.399 .11 7.320 .46 .07 .16 .22 .15 
1983 1.951 .06 2.581 .35 .17 .10 .06 .39 
1984 3.786 .19 9.194 .32 .04 .19 .26 .10 
1985 8.855 .10 3.444 .17 .01 .09 .22 .19 
1986 6.139 .24 1.948 .04 .15 .22 .17 .32 
1987 8.879 .20 3.572 .35 .19 .13 .13 .09 
1988 7.567 .35 6.746 .18 .10 .04 .20 .14 
1989 2.471 .30 3.098 .18 .03 .10 .39 .10 
1990 0.313 .13 0.340 .18 .09 .33 .14 .43 
1991 0.470 .10 1.675 .17 .11 .19 .10 .27 
1992 0.198 .11 0.686 .16 .08 .04 .10 .13 
1993 1.742 .20 0.290 .02 .07 .04 .12 .05 
1994 1.003 .07 1.700 .04 .04 .06 .17 .03 
1995 1.727 .16 2.437 .14 .13 .13 .16 .12 
1996 2.468 .11 2.706 .04 .12 .02 .06 .07 
1997 2.041 .09 2.028 .23 .08 .04 .05 .27 
1998 0.667 .16 0.676 .10 .21 .19 .22 .30 
1999 1.233 .05 0.831 .02 .06 .10 .12 .15 
2000 0.435 .06 1.092 .03 .06 .14 .09 .16 
2001 0.851 .22 0.877 .12 .11 .09 .24 .19 

         
Panel B: Time Regression:   Eq (8.8): 

itt TIMER εφφ ++= 10
2  

                                                Eq (8.9): 
itt TIMEERC εφφ ++= 10
 

Model Equation Alpha Time R2   
8.1 8.8 – Low Firms 0.275*** -0.006*** .27   
8.1 8.8 – High Firms 0.386*** -0.012*** .37   
8.1 8.9 – Low Firms 5.223*** -.144** .18   
8.1 8.9 – High Firms 5.697*** -.173*** .32   
8.4 8.8 – Low Firms 0.168*** -0.003* .07   
8.4 8.8 – High Firms 0.140*** -0.001 .00   
8.6 8.8 – Low Firms 0.275*** -0.006** .19   
8.6 8.8 – High Firms 0.343*** -0.008** .15   

This table presents summary yearly regression results for models 8.1, 8.4, 8.6, 8.8 and 8.9 over the 
period 1974 to 2001 where each yearly sample has been split into low leverage and high leverage firms 
based on median financial leverage.  Models 8.1, 8.4 and 8.6 are defined as: 

itititit EEP εααα +∆++= 210       (8.1) 

ititit BVP εαα ++= 10        (8.4) 

itititit BVEP εααα +++= 210       (8.6) 
where Pit is closing price, Earnit is the earnings per share, ∆Earnit is change in earnings per share, and 
BVit is book value per share all of which are scaled by opening market price.  Statistics reported are 
adjusted R2 regression statistics.  * indicates the non-linear mode is superior at the 10% level, ** at the 
5% level and *** at the 1% level. 
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In contrast, the book value models provide only weak evidence of deterioration of the 

relationship over time.  The time trend variable for high leverage firms is 

insignificant, while for low leverage firms it is significant at only the 10% level and 

explains only 7% of the variation in the explanatory power of the linear model over 

time.  Hence, once again book values are more stable over time than earnings in terms 

of the long-term relationship with stock prices. 

 

The combined earnings book value model once again falls between the two individual 

models in terms of explanatory power and levels of significance.  The results, 

however, indicate the model has declined significantly (at the 5% level) in terms of its 

relationship with stock prices.     

 

Overall, there does not appear to be a leverage effect in terms of the linear 

relationship between accounting information and stock prices as the decline is more 

uniform across high and low leverage firms.  Once again the evidence supports a 

decline in the value relevance of accounting earnings and book values over the past 

three decades.  Up to this point, however, all investigation has been conducted using 

linear regression techniques.  The following section examines the importance of the 

functional form of the relationship using an alternative non-linear regression 

technique. 

 

8.2.6 The Effect of Transitory Items 

 

Non-linear modelling has been used in several recent value-relevance studies usually 

aimed at controlling for the permanence of earnings (Freeman and Tse, 1992, Das and 
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Lev, 1994; Hodgson and Stevenson-Clarke, 2000a).  The results presented in table 8.8 

below apply the inverse tangent (arctan) model and indicate that controlling for the 

transitory components in the earnings stream eliminates the statistically significant 

decline in the long-term association between accounting earnings and stock prices.  

The average yearly R2 also improves from 14% in the linear models to 21%.   

Furthermore, the statistically significant decline in the earnings response coefficients 

also dissipates (model 8.9).   

 

To further support this an additional time trend regression is estimated.  This is 

compares the linear and non-linear R2 to determine if there is a trend over time in 

terms of the difference between them.  This is defined as: 

 

itLinNL TIMERR εφφ ++=− 10
22      (8.12) 

 

where R2
NL are the R2 from the non-linear earnings model (8.10) and R2

Lin are the R2 

from model linear earnings model (8.1).  The results (presented at the bottom of table 

8.8) illustrate a significantly positive trend in the difference between the explanatory 

power of the non-linear model relative to the linear.  A further comparison of the 

linear and non-linear results is provided in figures 8.1 and 8.2.  These illustrate an 

increase in non-linearity over time within the association as the difference between 

the linear and non-linear models increases over time.  Hence, the earnings stream has 

become less permanent and therefore incorporates a higher level of transitory 

components.  The ERC comparison (figure 8.2) supports this with the non-linear ERC 

closely tracking the linear until the late 1980’s when begins to trend away. 
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Table 8.8: The Long-Term Non-Linear Association Between 

 Accounting Information and Stock Prices. 

Panel A: Eq (8.1): itititit EEP εααα +∆++= 210   
                Eq (8.10): itititit EarnEarnP εγγγγ +∆++= )arctan(. 3210  

 Linear Earnings (8.1) Non- Linear Earnings (8.10) 
Year R2 ERC R2 ERC 
1974 .31 4.173 .35 4.472 
1975 .06 4.714   .15** 6.455 
1976 .20 1.589     .24*** 1.993 
1977 .24 0.736     .28*** 0.889 
1978 .19 2.379 .23 2.899 
1979 .15 -0.021      .19*** 0.141 
1980 .08 0.493 .15 0.461 
1981 .29 4.745      .32*** 4.764 
1982 .18 0.300      .21*** 0.346 
1983 .16 1.970      .22*** 2.053 
1984 .17 1.728   .22* 2.010 
1985 .12 2.782 .18 3.447 
1986 .20 7.104      .25*** 8.290 
1987 .06 2.762      .13*** 2.588 
1988 .17 4.875      .28*** 7.193 
1989 .10 1.581      .20*** 6.943 
1990 .14 0.287     .18** 0.461 
1991 .06 0.225      .16*** 1.885 
1992 .16 0.190     .22** 0.251 
1993 .17 0.829     .31** 1.213 
1994 .04 1.077      .10*** 1.371 
1995 .12 1.438      .22*** 2.827 
1996 .07 0.680   .12* 3.195 
1997 .13 1.652      .23*** 6.682 
1998 .13 0.615      .26*** 1.427 
1999 .05 0.750   .14* 0.989 
2000 .06 0.146     .18** 0.969 
2001 .18 0.855      .27*** 3.012 

     
Panel B: Time Regression:   Eq (8.8): 

itt TIMER εφφ ++= 10
2  

                                                Eq (8.9): itt TIMEERC εφφ ++= 10  
                                                Eq (8.12): itLinNL TIMERR εφφ ++=− 10

22  
Equation Model Alpha Time R2   

8.8 8.10 0.240** -0.002 .02   
8.9 8.10 3.207** -0.026 .03   
8.12 8.10 - 8.1 0.036**  0.025*** .38   

This table presents summary yearly regression results for models 8.10, 8.8 and 8.9 where Pit is closing 
price, Earnit is the earnings per share and ∆Earnit is change in earnings per share both scaled by 
opening market price.  The results of model 8.1 are reproduced for comparative purposes.  The ERC is 
calculated as the total impact on price: γ1(γ2+γ3).  Statistics reported are adjusted R2 regression 
statistics.  Non-nested alternative model specification J-Tests are conducted to determine whether the 
non-linear model is superior to its linear equivalent (models 8.1, 8.4 and 8.6 respectively) where * 
indicates the non-linear mode is superior at the 10% level, ** at the 5% level and *** at the 1% level. 
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Figure 8.3 provides a comparison of the explanatory power (R2) of the linear Ohlson 

model (8.6) with a non-linear version of that model which incorporates the inverse 

tangent (arctan) function on the earnings variable as per model 8.10.  This is defined 

as: 

 

itititit BVEarnP εγγγγ +++= 3210 )arctan(.     (8.6a) 

 

Figure 8.1: Comparison of the Explanatory Power (R2) of the Linear and Non-

Linear Earnings Association Models 
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This figure plots the R2 statistics from models 8.1 and 8.10. 
 

 

This indicates that the non-linear Ohlson model also improves upon the linear version 

with the non-linear explanatory power superior to that of the linear from the early 

1980s.  A time trend regression similar to model 8.12 run on the difference between 

the explanatory powers of equations 8.6 and 8.6a confirms that the non-linear model 
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improves over time relative to the linear.116  This provides further evidence in support 

of the notion that accounting information has not lost its value relevance. 

 

Figure 8.2: Comparison of the Earnings Response Coefficients (ERC) of the 

Linear and Non-Linear Earnings Association Models 
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 This figure plots the ERC from models 8.1 and 8.10. 
 

 

This supports the criticisms discussed above that provided the original motivation for 

this line of research, however, rather than concluding that accounting information (in 

particular earnings) has lost its relevance, the results presented here suggest that the 

functional form of the relationship has changed.  This, as evidenced here, can be 

controlled for alleviating any concerns over the declining value relevance of 

accounting earnings. 

 

 

                                                 
116 The time trend coefficient was 2.609 and statistically significant at the five percent level.  The 
model had explanatory power of eighteen percent.  
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Figure 8.3: Comparison of the Explanatory Power (R2) of the Linear and Non-

Linear Ohlson Association Models 
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This figure plots the R2 statistics from linear model 8.6 and a non-linear form of model 
8.6 defined as per model 8.10: itititit BVEarnP εγγγγ +++= 3210 )arctan(. . 

 

 

Overall, the results presented here indicate that accounting earnings and book values 

have not declined in value relevance over the past three decades, rather the nature of 

the relationship between stock prices and these variables has changed such that the 

traditional linear regression model does not fully capture the association. 

 

8.2.7 The Risk Relevance of Accounting Information 

 

The final empirical test of the long-term value-relevance of accounting information 

employs the results of the previous chapter by examining the long-term risk relevance 

of accounting information.  The results presented in table 8.9 below once again 

provide evidence in support of the risk relevance of accounting information as seen by 

the relatively strong levels of explanatory power (R2) averaging 41% over the period 
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1977-2001.  More importantly, the evidence illustrates a long-term association 

between accounting risk variables and stock returns over the period 1977-2001 which 

has not significantly improved or declined.   

 

This evidence offers further support, in conjunction with the non-linear evidence, for 

the argument that the value relevance of accounting information has not deteriorated 

over time, rather the functional form of the relationship and the specific variables that 

are risk relevant changes over time.  However, in terms of the overall relevance of 

accounting information for both stock prices and risk, it has remained stable. 

 

Table 8.9: The Long-term Association Between Accounting Risk  

Variables and Stock Prices 

Panel A: Eq (8.11): 
ititititititititit LiqOplevSizeFlevGrthESEVAccbeta 876542321 αααααααααβ ++++++++=  

Year R2 Year R2 

1977 .25 1990 .45 
1978 .32 1991 .36 
1979 .25 1992 .39 
1980 .56 1993 .38 
1981 .45 1994 .43 
1982 .54 1995 .41 
1983 .60 1996 .41 
1984 .74 1997 .35 
1985 .47 1998 .32 
1986 .42 1999 .32 
1987 .34 2000 .26 
1988 .43 2001 .28 
1989 .34   

    
Panel B: Time Regression, Eq (8.8): itt TIMER εφφ ++= 10

2  
Model Alpha Time R2 
8.11 0.483** -.005 .06 

This table presents summary yearly regression results for models 8.11 and 8.8 over the period 1974 to 
2001.  Statistics reported are adjusted R2 regression statistics.  Sizeit is the log of opening market 
capitalisation, Flevit is the ratio of total assets to total liabilities, AccBetait is the degree of co-variability 
of a firm’s earnings and the earnings of the market, EVit is the standard deviation t-period Earnit, 
OpLevit is absolute ratio of operating profit to sales, Liqit is ratio of current assets to total assets, and 
Grthit is the log change in total assets.  Panel B presents the number of firms sampled in each yearly 
interval.  All accounting variables are scaled by market value as per Brown Lo and Lys (1999).  
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Further analysis of the long-term relationship between accounting risk variables and 

systematic risk estimates is provided in table 8.10 below.  This presents the 

coefficients for the risk variables for each yearly regression.  Overall, the evidence 

provides further support for the risk relevance of accounting information with trends 

of risk relevance among the accounting variables consistent with the findings in 

chapter six.  

 

In terms of the specific variables, firm size again dominates with a significant 

association with beta risk in twenty-four of the twenty-five periods.  This is followed 

by operating leverage and earnings sign, both significant in sixteen periods, 

accounting beta in thirteen, earnings variance, growth and liquidity in ten, and 

financial leverage in eight.117  As alluded to in chapter six, there also appears to be a 

relationship between the prevailing economic conditions and the risk relevance of 

specific accounting variables.  For example the earnings sign variable is risk relevant 

when the markets are buoyant (the mid to late 1980s and the mid to late 1990s) while 

the variance of earnings is the opposite, significant only in the late 1980s to the early 

1990s.  Furthermore, liquidity and growth appear to be risk relevant in periods of 

market extremes such as the mid 1980s and mid to late 1990s when the markets were 

performing well, but also in the early 1990’s when the markets were under pressure.  

                                                 
117 All statistically significant cases have the expected sign. 



 

Table 8.10: Long-Term Trends in the Association Between Accounting Risk Variables and Stock Prices 

Eq (8.11): ititititititititit LiqOplevSizeFlevGrthESEVAccbeta 876542321 αααααααααβ ++++++++=   
Year α1 Accbetait EVit ESit Grthit Flevit Sizeit OpLevit Liqit R2 
1977  1.432 -0.078 -3.162 -0.965 -0.812 -0.100  0.950** -1.381  0.665 .25 
1978  1.443  2.311*** -1.495 -1.247* -0.328*** -0.317  1.554***  0.566* -0.116 .32 
1979  1.311  0.052   2.217* -0.839 -0.299 -0.432*  0.929***  0.818**  0.504 .25 
1980  0.737  0.083   0.918 -0.900*  0.187  0.250*  1.280***  0.393 -0.036 .56 
1981  0.514  0.065 -0.188 -0.729 -0.076  0.126  1.467***  2.243**  0.364 .45 
1982 -0.865  0.232  0.914  0.312  0.004 -0.015  1.882***  2.675*** -1.204** .54 
1983  0.480  0.077  0.925* -0.871** -0.292  0.049  1.641***  3.846*** -0.982*** .60 
1984  0.353  0.491**  0.473 -0.983***  0.408**  0.016  2.159***  2.241** -0.503*** .74 
1985 -0.041  0.051 -0.356 -0.158  0.170*  0.058*  1.238**  1.212  0.234 .47 
1986  0.357 -0.054  2.194*** -0.272*  0.352***  0.052***  0.651** -0.805  0.339 .42 
1987  1.257***  0.172  0.320 -1.246*** -0.023  0.028*  1.116***  1.254** -0.231 .34 
1988  1.235***  1.013*  0.373 -0.990*** -0.146  0.023  0.830***  0.157 -0.381 .43 
1989  0.642**  1.022**  0.882** -0.332** -0.195  0.026*  0.570**  0.481** -0.386 .34 
1990  0.014  0.721*  0.452**  0.022  0.585**  0.023*  0.974***  0.583** -0.263** .45 
1991  0.048 -0.191  0.479** -0.174  0.313**  0.006  1.128*** -0.298 -0.992*** .36 
1992  0.013  2.654***  0.486** -0.074 -0.314  0.014  1.165*** -0.258  0.117 .39 
1993 -0.063 -0.161  0.222*** -0.166  0.007  0.014  1.338***  0.214*  0.034 .38 
1994 -0.147  0.871***  0.246*** -0.190*  0.397***  0.013  1.410***  1.191**  -0.269*** .43 
1995  0.136  1.241*** -0.002 -0.322*** -0.011 -0.011  1.332***  0.673***  0.498 .41 
1996  0.483***  0.581*** -0.321 -0.356*** -0.021 -0.000  1.015***  0.532** -0.228*** .41 
1997  0.447***  0.672*** -0.045 -0.512***  0.300** -0.002  1.129*** -0.121 -0.111*** .35 
1998  0.562*** -0.273  0.020 -0.583***  0.306**  0.016*  1.001***  2.016** -0.371*** .32 
1999  0.479**  0.861***  0.284** -0.514***  0.246**  0.005  1.015***  0.005 -0.304*** .32 
2000  0.720***  0.559**  0.149 -0.558**  0.078  0.003  0.694***  0.159*  0.122 .26 
2001  1.294***  0.591*** -0.095 -0.580***  0.102  0.016 -0.155  0.300** -0.009 .28 

This table presents summary regression results for equation 8.11.  βit is a constant correlation M-GARCH beta estimated using a GARCH (1,1) process defined as: 
2

111
2

1111
2
2 −− ++= ititit bc σεασ .  Sizeit is the log of opening market capitalisation, Flevit is the ratio of total assets to total liabilities, AccBetait is the degree of co-variability of 

a firm’s earnings and the earnings of the market, EVit is the standard deviation t-period Earnit, OpLevit is absolute ratio of operating profit to sales, Liqit is ratio of current 
assets to total assets, and Grthit is the log change in total assets.   Figures presented are regression coefficients where * indicates the non-linear mode is superior at the 10% 
level, ** at the 5% level and *** at the 1% level.   



 

While further research is required to substantiate these points, there appears to be a 

link between macro economic conditions and the risk relevance of specific accounting 

variables.  This provides further evidence in support of the risk relevance of 

accounting information.  

 

8.3 Conclusions 

 

This chapter examined the long-term association between accounting earnings and 

book values with stock prices.  The empirical literature in this area is relatively new 

and is motivated by concerns emanating from the professional accounting literature in 

the early 1990’s (Rimerman, 1990; Elliott and Jacobson, 1991; Jenkins, 1994).  

Previous research generally concludes that accounting earnings has declined in value 

relevance, while movements in the value relevance of book value is somewhat 

debatable depending on the sample period and the research design (Collins Maydew 

and Weiss, 1997; Francis and Schipper, 1999; Lev and Zarowin, 1999, Brown, Lo and 

Lys 1999). 

 

This chapter explored this issue in the Australian context (most literature to date has 

concentrated on the US market) and extended the literature by examining the impact 

of firm size and financial leverage.  Furthermore, the importance of the functional 

form of the relationship was examined through the use of non-linear regression 

techniques.  Finally, the risk relevance of accounting information over time was 

examined. 
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The linear regression results establish a similar pattern to that found in the US studies, 

that is, the relationship between earnings and stock prices appears to have deteriorated 

over time, whilst book values has remained fairly stable.  Furthermore, size and 

leverage effects were found within the data with the decline in the value relevance of 

earnings and the combined earnings-book values models more severe for small firms 

than large firms (although both had a significant decline over time).  The book values 

had a significant decline in value relevance for small firms, but not for large firms.  

Therefore, controlling for firm size provided further insight into the long-term trends 

in the value relevance of accounting information.   

 

Controlling for financial leverage illustrated only minor differences in the long term 

trends in the value relevance of accounting information.  Highly levered firms 

suffered a slightly more significant decline in the value relevance of accounting 

earnings than low leverage firms.  The results for book value provided some evidence 

(at the 10% level) of a decline for the low leverage firms and no statistically 

significant trend for the high leverage firms, supporting the results of the full sample 

book values model.  Therefore, leverage appears to play only a minor role in 

determining movements in the value relevance of accounting information over time, 

as the deterioration in the relationship is similar across both sub-samples.  

 

The non-linear and risk regression models provided contrasting results.  The non-

linear results indicated that the value relevance of accounting earnings has not 

declined over time, rather the nature of its relationship with stock prices has changed 

such that a linear model does not fully capture the association.  Once, the transitory 

components within the earnings stream are controlled for, the relationship appears 
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stable as per the book values relationship, with accounting earnings explaining an 

average of 21% of the yearly variation in the stock prices, as opposed to 14% in the 

linear associations which have been declining over the past three decades.   

 

The last set of models examined the long-term relationship between accounting 

variables and risk as a means of assessing another dimension of the usefulness of 

accounting information to investors and other financial statement users over time.  

The results supported the conclusions of chapters six and seven of this thesis in terms 

of the risk relevance of accounting information and furthermore illustrated that this 

has neither significantly declined nor increased over the period 1977-2001.  Hence, 

the long-term risk relevance of accounting information has remained stable over this 

time.  This produces further evidence in support of the notion that accounting 

information has not lost its value relevance. 

 

Overall, this chapter provides evidence to suggest that the value relevance of 

accounting earnings and book values has not declined over the past three decades, 

rather the functional form of the relationship has changed.  Further, size and leverage 

remain important factors in the value relevance literature in accounting.  Finally, the 

risk relevance of accounting information has remained stable over time.  This 

evidence should go some way to mitigating concerns of the theorised decline in the 

value relevance of accounting information, particularly accounting earnings.  It also 

highlights the importance of careful consideration of research design issues in this 

area of research. 
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Chapter Nine 

 
Summary and Conclusions 

 

9.0 Overview of the Thesis 

 

This thesis firmly falls into the capital markets research paradigm in accounting.  This 

is an area that has rapidly grown since the late 1960’s when the work of Ball and 

Brown (1968) and Beaver (1968) were published.  The intuition underpinning this 

literature relates to the use of accounting information in performance measurement, 

which one would then expect to be reflected in stock prices (as a market measure of 

performance), as this information is acted upon by market participants.  The work of 

Lev (1989), reviewing the original literature, suggested there was a need to expand the 

literature beyond the traditional earnings-returns relationship to incorporate other 

variables (the omitted variables problem) and that research design (variable 

specifications) contained excessive measurement error that needed to be addressed 

(the errors-in-variables problem).   

 

The objective of this thesis has been to extend the capital markets research in 

accounting by further addressing the omitted and errors-in-variables criticisms as 

articulated by Lev (1989).  Specifically, three interrelated areas were examined; (1) 

the value relevance of dirty surplus flows; (2) the risk relevance of accounting  

variables and; (3) the long-term trends in the value relevance of accounting 

information.  This thesis extends the literature by controlling for other intervening 

variables such as firm size, leverage, the level of permanence in the earnings stream 

(through non-linear regression techniques), and whether a firm is profit making or loss 
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making.  The remainder of this chapter addresses the overall conclusions and 

contributions of each of these areas followed by an overall conclusion to the thesis. 

  

9.1 The Value Relevance of Dirty Surplus Accounting Flows 

 

Chapter five of the thesis examined the value relevance of dirty surplus accounting 

flows in the Australian context.  As discussed in chapter two, there has been a long-

running debate (since the early 1900’s) over dirty surplus accounting techniques.  This 

thesis directly addressed this issue in an association study framework and provided 

evidence in support of the notion that such items are not value relevant and therefore 

concerns over such techniques are misplaced.  Furthermore, controlling for firm size 

and leverage failed to detect incremental value in the clean surplus accounting model 

over and above the dirty surplus earnings model.  Similarly, controlling for loss versus 

profit making firms in the short-term also failed to detect incremental value in dirty 

surplus accounting.  In fact, controlling for transitory components in the earnings 

stream through non-linear (inverse tangent) arctan regression techniques provided 

greater incremental ability to explain stock returns in cross-section than reconstructing 

the clean surplus equation. 

 

A further issue in research design (errors-in-variables) addressed in chapter five was 

the estimation of the return window.  The evidence suggested that short-term models 

benefit from a more precisely defined return window such as one based on annual 

report release dates as opposed to an arbitrary three or six month lag. 
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In summary, this chapter makes a number of contributions to the literature including; 

(1) the examination of the value relevance of dirty surplus accounting flows in the 

Australian setting; (2) controlling for intervening factors in the clean surplus model 

including firm size, leverage, profit/loss making entities; (3) assessment of the 

functional form of the earnings-returns relationship and the impact this has on the 

clean surplus equation; and (4) examination of the impact of different specifications 

of the return window.   

 

Overall, the results in chapter five support the information role of accounting earnings 

and should ally concerns over the use of dirty surplus accounting techniques.  

Furthermore, the evidence indicates that controlling for the function form of the 

earnings-returns relationship and careful variable and parameter specification (such as 

the estimation of the return window) will provide more powerful results than 

reconstructing the clean surplus equation.   

 

9.2 The Risk Relevance of Accounting Variables 

 

Chapters six and seven examine the usefulness of accounting information in terms of 

estimating and predicting systematic risk.  Chapter six uses an association study 

approach to examine the ability of twelve accounting variables that have a theoretical 

association to risk to explain, in cross section, five market measures of systematic 

risk.  The results broadly suggest that accounting variables do contain information that 

is risk relevant and explain up to 67% of the variation in systematic risk.  

Furthermore, the betas that incorporated adjustments for time variance (GARCH) and 

leverage provided the strongest associations with the accounting variables, both of 
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which were superior to the traditional OLS beta model.  There were also strong trends 

within the accounting variables in terms of risk relevance.  Specifically, the 

accounting variables operating leverage, firm size, earnings variance, earnings sign, 

and liquidity provided the strongest relationship with the systematic risk measures.  

Further analysis revealed that industry membership was also a key determinant in the 

risk relevance of the accounting variables and that the risk relevance of some 

accounting variables was time variant, indicating a possible relationship between the 

relevance of specific accounting variables and macro economic factors.  

 

The seventh chapter extended the sixth by conducting a series of long and short-term 

out-of-sample forecasts.  This provided further support for the risk relevance of the 

accounting variables with several of the models (most notably the GARCH and 

central tendency adjusted models) outperforming the three other means of forecasting 

systematic risk.  This was further supported by regression results, which illustrated an 

average incremental improvement in the prediction of next period systematic risk by 

current period systematic risk of 15% in explanatory power (R2) when the accounting 

risk variables were incorporated. 

 

Specifically, this chapter contributes to the literature in the following ways; (1) 

updating and extending the literature in risk estimation and prediction, particularly in 

the Australian context; (2) the incorporation of additional accounting variables and 

additional measures of systematic risk; (3) providing evidence of the risk relevance 

and predictive abilities of accounting variables in the Australian setting; (4) providing 

initial evidence as to the importance of industry membership in the estimation of risk.  

Another key contribution of this research is that it provides a number of avenues for 
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further research including further development of the prediction modelling and the 

impact of industry membership, the development of trading strategies based on the 

accounting risk models, and the development of risk estimation models for non-listed 

entities to name a few. 

 

Overall, chapters six and seven provide evidence in support of the risk relevance of 

accounting variables and provides a mandate for further research in this area and 

support for the accounting based disclosure statements within financial statements 

(Scholes, 1996; Ryan, 1997).  This directly addresses the omitted variables issue 

raised by Lev (1989) in terms of examining accounting variables other than just 

earnings in the traditional earnings-returns association study format. 

 

9.3 The Long-term Trends in the Value Relevance of Accounting Information  

 

The final empirical study, presented in chapter eight, examines the long-term trends in 

the value relevance of accounting information over the past three decades.  This is 

motivated by recent claims in the professional literature that accounting information 

has lost its value relevance (Rimmerman, 1990; Elliot and Jacobson, 1991; Jenkins, 

1994).  The early academic literature in this area has confirmed some of these 

concerns, particularly a decline in the linear association between accounting earnings 

and stock prices over time (Collins, Maydew and Weiss, 1997; Francis and Schipper, 

1999; Lev and Zarowin, 1999; Brown, Lo and Lys, 1999).  Chapter eight assessed this 

issue in the Australian context finding that the value relevance of earnings has 

declined when modelled using linear regression techniques.  Furthermore, book 

values had not decline but the combined earnings-book values model had.  These 
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conclusions were consistent with the prior literature.  Controlling for firm size and 

leverage supported these results and also identified some key differences in their 

respective sub samples.  Specifically, the decline in the value relevance of earnings 

and book values was more prevalent for small firms.  Furthermore, highly levered 

firms suffered a larger decline in earnings and low leverage firms in book values.  

Therefore, controlling for firm size and leverage provided further insight into the 

changing value relevance of accounting information over time. 

 

The chapter also examined the impact of transitory components within accounting 

information through the use of non-linear regression techniques.  The results of this 

analysis indicated that the value relevance of accounting information had not declined 

over the sample period.  In fact, it had remained stable with the non-linear model 

becoming increasingly superior to the linear estimates over time.  This showed an 

increase in the level of transitory components within the accounting information 

(particularly earnings) that has reduced the ability of the linear model to fully capture 

the accounting-value relationship.  Furthermore, the study examined the risk 

relevance of accounting information, further building on chapters six and seven.  The 

results from this section illustrated a relatively stable relationship between the 

accounting variables and systematic risk.  This offered further support for the notion 

that accounting information has not declined in value relevance over time. 

 

This chapter specifically contributes to the literature in several ways; (1) an extension 

of the literature to the Australian environment; (2) an investigation of the importance 

of firm specific characteristics such as firm size and leverage; (3) the incorporation of 

non-linear regression techniques in assessing the impact of transitory components in 
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accounting information over time; and (4) assessing the long-term risk relevance of 

accounting information. 

 

Overall, chapter eight provides evidence that the value relevance of accounting 

information has not deteriorated over time, rather the nature of the relationship has 

changed.  This contributes to the broader capital markets research in accounting by 

addressing both the errors-in-variables issues through the use of non-linear regression 

techniques and the omitted variables problem through the incorporation of firm size, 

leverage and risk variables into the analysis. 

 

9.4 Conclusions 

 

In summary, the empirical results presented in this thesis support the proposition that 

accounting information is value relevant, however, the functional form of the 

relationship has become more complex, requiring a higher regard to research design 

issues.  Furthermore, alterative perspectives to assessing the role of accounting 

information, other than the traditional earnings-returns format, such as its usefulness 

in risk estimation and prediction may yield further understanding of the manner in 

which accounting information is utilised by investors and other market participants.  

Expanding this understanding will assist in the future development of accounting 

requirements to ensure the accounting product remains useful for market participants.  

Finally, a key role of accounting information is to provide information to financial 

statement users for asset allocation decisions.  This thesis has provided evidence that 

the accounting function, when modelled appropriately, can create further insights and 

price sensitive information that is indeed value relevant. 
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