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ABSTRACT
This research aims to present an empirical investigation of the relative and incremental
predictive ability of alternative accrual- and cash-based accounting measures to forecast
future cash flows in an Australian context. To achieve this goal, eight ordinary least squares
(OLS) regression models on pooled time-series of cross-sectional data are developed. To
evaluate the forecasting performance of the models, both within-sample and out-of-sample
forecasting tests are employed. A number of contextual factors, including the length of the
operating cash cycle, industry membership, firm profitability and firm size, were taken into
account in the main OLS regression analysis of this study to examine whether the predictive
ability of accrual- and cash-based data to forecast future cash flows were influenced by these
factors. In addition, a more sophisticated approach used for estimating regression models,
namely fixed-effects, is undertaken to control for unobseved differences across firms.
Results from various regression model analyses suggest that cash flow from operations is
more important than earnings in predicting future cash flows. Disaggregating earnings into
cash flow from operations and accruals enhances the forecast of future cash flows, compared
with aggregate earnings. The accrual component of earnings provides incremental
information content for future cash flows beyond that provided by the cash flow component
of earnings. Various decompositions of total accruals (i.e., current and non-current accruals,
accrual components, and discretionary and nondiscretionary accruals) have incremental
information content beyond that contained in total accruals. Disaggregating cash flow from
operations into operating cash receipts and payments, as reported under the direct method of
cash flow presentation, improves the predictive ability of aggregate cash flow from
operations. Indirect cash flow information incrementally enhances the ability of direct cash
flow components in forecasting future cash flows. This study also provides evidence that the
model based on both accrual and cash flow components outperforms other existing cash flow
prediction models. Various categorisations of the sample confirm that the findings are not
conditional on the selected control factors. However, the results reveal new knowledge on
the characteristics of accrual- and cash-based accounting data relating to future cash flows.
For instance, this study documents that cash flow and its components (earnings and accruals)
are more (less) informative to market participants in the forecast of a firm’s future cash flows
when: (i) the firm is small; (ii) their operating cash cycle is short; and (iii) the firm makes a
loss. Furthermore, the level of the predictive ability of both accrual- and cash-based
accounting variables varies across industries.
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The relevance of financial performance measures in forecasting future cash flows is a
continuing topic of interest in accounting research. The forecast of future cash flows
is fundamental to firm valuation, investment and liquidity analysis (e.g., Neill et al.
1991; Krishnan & Largay 2000; Barth et al. 2001). Accounting standard setters also
generally argue that forecasting future cash flows is one of the prime objectives of
financial reporting. For example, in Australia, under Statement of Accounting
Concepts 2: Objective of General Purpose Financial Reporting (Australian
Accounting Research Foundation [AARF] & Accounting Standards Review Board
[ASRB] 1990a, para. 21 and 23), one of the reasons for which user groups (e.g.,
investors and creditors) require financial reporting is that they are interested in the
ability of companies to generate future cash flows, as their decisions are influenced
by this information. In the US, the Financial Accounting Standards Board (FASB) in
Statement of Financial Accounting Concepts 1: Objectives of Financial Reporting by
Business Enterprises (FASB 1978, para. 37) states that one of the major aims of
financial reporting is to provide information, which enables users to assess amounts,
timing and uncertainty of future cash flows. Thus, any investigation to identify
models that improve forecasting of future cash flows should be of interest to those
who prepare and use financial statements, and regulators of financial reporting.
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Chapter 1: An Overview of the Thesis

In line with the above views, accounting standard setters across the world have
required firms to disclose the cash flow statement as an integral part of financial
reporting. In Australia, the Australian Accounting Standards Board (AASB) issued
AASB 1026: Statement of Cash Flows in December 1991 which made it mandatory to
disclose the cash flow statement for financial years ending on or after 30 June 1992. 1
One of the primary goals of this statement is to help users assess a firm’s future cash
flows but in conjunction with accrual-based financial statements (AASB, 2004a,
para. 4). In other words, the AASB maintains that cash flow data are not able to
forecast future cash flows alone. The position of the FASB in this regard is more
apparent as it asserts that accrual-based earnings has higher predictive ability than
cash flows themselves in predicting future cash flows (FASB, 1978, para. 43). The
theoretical reason for such a claim may lie in the argument that earnings mitigates
timing and matching problems inherent in cash flow from operations via accruals.
However, accrual-based earnings may be opportunistically manipulated by managers
as accruals are, by nature, a product of arbitrary allocations and different accounting
policy choices. This may result in an earnings measure that is less relevant than cash
flow from operations in predicting future cash flows (Dechow, 1994).

Given the above discussion, the role of accrual- and cash flow-based accounting
performance measures in forecasting future cash flows has been one of the most
fundamental questions in financial accounting research. This thesis represents an
attempt to provide new insights into this important question. The remainder of this
chapter is structured as follow: Section 1.1 provides the objectives and motivations
1

AASB 1026 was replaced by AASB 107: Cash Flow Statements in July 2004 following the adoption
of international accounting standards harmonisation. AASB 107 was applicable to financial years
ending on or after 1 January 2005.
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for the study. Section 1.2 explains the methodology and main findings of the thesis,
and the plan of the thesis is presented in Section 1.3.

1.1 Purpose and Motivation of the Thesis

The purpose of this thesis is to present an empirical investigation into the usefulness
of earnings, cash flow from operations and various related components in forecasting
future cash flows. To achieve this broad objective, four inter-related studies are
examined:

The first study is concerned with the relative predictive ability of the two summary
performance measures, accrual-based earnings and cash flow from operations in
forecasting future cash flows. The continuing debate about the usefulness of earnings
and cash flows and the FASB’s claim that accrual-based earnings is superior to cash
flows in the forecast of future cash flows, as noted earlier, is the major impetus for
accounting researchers to address empirically the question of which is a better
predictor of future cash flows. Since reported cash flow data under the cash flow
statement was unavailable for earlier studies in this area, researchers estimated cash
flow from operations using balance sheet information and so documented mixed
results (e.g., Bowen et al. 1986; Greenberg et al. 1986; Dechow et al. 1998).

Prior research shows that estimated cash flow from operations contains substantial
errors and, thus, is not an adequate proxy of reported cash flow from operations (e.g.,
Austin & Bradbury 1995; Hribar & Collins 2002). Given this and with mandatory
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reporting of the cash flow statement since the late 1980s in the US and other
accounting regulatory jurisdictions, some recent studies use reported cash flow from
operations (e.g., Barth et al. 2001; Al-Attar & Hussain 2004) and find that cash flow
from operations is a better predictor of future cash flows than earnings. However,
this evidence is limited and has mostly been conducted in the US, where the capital
market is larger and more sophisticated. In the Australian capital market setting, with
a small market capitalisation, the generalisability of these findings may be
questionable (Chan et al. 2005). Accordingly, this study benefits from the availability
of cash flow data in Australia since 1992 and investigates the comparative
predictabilities of accrual-based earnings and reported cash flow from operations to
forecast future cash flows in an Australian context.

The second study attempts to provide some insights into the role of the accrual
component of earnings in enhancing the predictive ability of aggregate earnings to
forecast future cash flows. This is a relatively new area of research in the cash flow
prediction literature, and has no Australian evidence. The topic has received attention
elsewhere, beginning with the US study by Barth et al. (2001). The authors
theoretically and empirically indicate that accrual components improve the forecast
of future cash flows, incremental to cash flow from operations, but that aggregate
earnings conceals this information. While these findings further our knowledge
regarding the importance of accruals in improving the predictive ability of earnings,
it is noteworthy that their accrual decomposition is restricted to only six major
accrual components (i.e., the change in accounts receivable, the change in accounts
payable, the change in inventory, depreciation expense, amortisation expense and
other accruals). This restriction offers limited opportunities to explore the role of
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accruals in the forecast of future cash flows. Further, to date, no systematic
comparisons have been made between the predictive ability of various classifications
of accruals for future cash flows.

To provide comprehensive evidence on the role of accruals in predicting future cash
flows, this study disaggregates earnings in four ways: (i) cash flow from operations
and total accruals; (ii) cash flow from operations, current accruals and non-current
accruals; (iii) cash flow from operations and accrual components; and (iv) cash flow
from operations, discretionary and nondiscretionary accruals. This study then
compares the relative predictive ability of the disaggregated earnings with aggregate
earnings. Moreover, the incremental predictive ability of accruals beyond cash flow
from operations, as well as the incremental predictive ability of disaggregated
accruals (i.e., current and non-current accruals, accrual components and discretionary
and nondiscretionary accruals) beyond total accruals, is also investigated.

The third study is concerned with the role of the components of cash flow from
operations, as reported under the direct method presentation, in the forecast of future
cash flows. In particular, the study aims to examine: (i) the relative predictive ability
of aggregate and disaggregated cash flow from operations; (ii) the incremental
predictive ability of accrual components, as reported under the indirect method,
beyond direct method cash flow information; and (iii) the incremental predictive
ability of the components of cash flow from operations and accruals beyond
aggregate cash flow from operations and accrual components. This study is mainly
motivated by three factors.

5
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First, although there are empirical studies on the relevance of aggregate cash flow
from operations in predicting future cash flows (e.g., Bowen et al. 1986; Dechow et
al. 1998; Barth et al. 2001), there is scarce evidence on the relevance of cash flow
components in predicting future cash flows. Further, most prior research in this area
is premised on the US setting, where cash flow components are mostly unavailable to
the researcher (see Wallace et al. 1997; Krishnan & Largay 2000). This study has a
unique advantage over US studies in that Australian firms have been reporting actual
cash flow components since 1992.

Second, there is no study that addresses the supplementary role of indirect cash flow
information in the cash flow statement. Previous studies (e.g., Krishnan & Largay
2000) considered a main role for indirect cash flow information and, hence,
compared the predictive ability of the direct with the indirect methods. However,
from an accounting standard setters’ point of view, indirect cash flow information is
only supplementary information to cash flow data. 2

Third, prior research provides evidence that earnings disaggregated into cash flow
and accrual components have greater ability to forecast future cash flows relative to
aggregate earnings, and decomposing accruals into its components significantly
enhances the prediction of future cash flows (e.g., Barth et al. 2001). There is no
study, however, that examines whether reported cash flow components (under the

2

For example, the AASB in AASB 107: Cash Flow Statements requires Australian firms to report a
reconciliation of cash flow to earnings in the notes (AASB 2004a, para. 20.1). The FASB in Statement
of Financial Accounting Standards [SFAS] 95: Statement of Cash Flows express its preference to a
comprehensive approach in the disclosure of cash flow information in which direct cash flow data
should be reported in the cash flow statement, while the indirect cash flow data should be presented in
the notes or a separate schedule (FASB 1987, para. 119).
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direct method presentation) and accrual components together improve cash flow
prediction, incremental to aggregate cash flow and accrual components.

The fourth study explicitly incorporates certain firm characteristics (i.e., operating
cash cycle, industry membership, firm profitability and firm size), which may be
relevant to an understanding of the predictive ability of both aggregate and
disaggregated earnings and cash flow from operations. This is motivated by several
prior studies (e.g. Dechow 1994; Hodgson and Stevenson-Clarke 2000) indicating
that the value relevance of earnings and cash flow from operations is contextual.

1.2 Research Methods and Main Findings

Seven hypotheses are developed based on the purpose of the study. To test the
hypotheses, eight ordinary least squares (OLS) regression models are employed. This
study applies both within-sample and out-of-sample forecasting tests to evaluate the
forecasting performance of the models. Thus, first the explanatory power of the
models is estimated by measuring the adjusted R2 within the sample of 1992–2001.
The Vuong’s (1989) likelihood ratio test for model selection is then applied to test
whether the explanatory powers of two competing models significantly differ
(Dechow 1994). As well, the forecast accuracy of the regression models is examined
by estimating Theil’s U-statistic and its proportions (i.e., bias, variance and
covariance proportions) for 2002–2004. In addition, a more sophisticated approach
used for estimating regression models, namely fixed-effects regression model, is
undertaken to control any systematic variation across firms.

7
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Results from various regression model analyses suggest that cash flow from
operations is more important than earnings in predicting future cash flows.
Disaggregating earnings into cash flow from operations and accruals enhances the
forecast of future cash flows more so than does aggregate earnings. The accrual
component of earnings provides incremental information content for future cash
flows beyond that provided by the cash flow component of earnings. Various
decompositions of total accruals (i.e., current and non-current accruals, accrual
components, and discretionary and nondiscretionary accruals) have incremental
information content beyond that contained in total accruals. Cash flow components
enhance the forecast of future cash flows relative to aggregate cash flow from
operations. Indirect cash flow information incrementally enhances the ability of
direct cash flow components in predicting future cash flows. This study also provides
evidence that the model based on both accrual and cash flow components
outperforms other existing cash flow prediction models. Various categorisations of
the sample confirm that the findings are not conditional on the selected control
factors.

1.3 Plan of Thesis

The remainder of this thesis is organised as follows. Chapter Two is devoted to
discussing the background and applications related to the cash flow statement. The
chapter begins by providing an historical perspective for the development of the cash
flow statement. The rationale for reporting the funds statement and the cash flow
statement, as well as their purposes, formats and limitations, are then reviewed. In
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closing, the chapter discusses the usefulness of accrual- versus cash flow- based
information from both the academic and the user points of view.

Chapter Three provides a review of the empirical research that deals with the
relevance of earnings, cash flow from operations, accruals and cash flow
components. In the first part of the chapter, an overview of capital market research in
accounting is covered. Prior studies are then structured into two main categories: (i)
price-based studies that apply share prices or stock returns as the benchmark to
assess the usefulness of accounting information; (ii) cash flow prediction studies that
apply future cash flows as the benchmark to assess the usefulness of accounting
measures.

On the basis of the background and literature review discussed in Chapters Two and
Three, Chapter Four develops eight research hypotheses that relate to the relative and
incremental predictive ability of earnings, cash flow from operations, accruals and
cash flow components to forecast future cash flows.

Chapter Five is concerned with the development of the forecasting models,
specification of the variables and the sample selection procedure. It also discusses the
statistical methods and diagnostic tests employed in testing the hypotheses of this
thesis.

The main results of the thesis are presented in Chapter Six. The results are related to:
(i) the predictive ability of aggregate earnings and cash flow from operations for
future cash flows; (ii) the predictive ability of earnings disaggregated into cash flow

9
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from operations and accruals; (ii) the predictive ability of cash flow from operations
disaggregated into gross operating cash receipts and cash payments.

Chapter Seven extends the main results of the study in two ways: (i) by investigating
the impact of a number of contextual factors on the incremental and predictive ability
of cash- and accrual-based data for future cash flows. These factors are operating
cash cycle, industry membership, firm profitability and firm size; (ii) by reestimating all regression models developed for testing the hypotheses based on a
fixed-effects approach, which allows intercepts to vary across firms.

Chapter Eight begins with an overview of the thesis. The chapter then discusses the
contributions of the thesis to the literature, the limitations of the study and some
suggestions for future research.

10
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Cash and cash flows are the lifeblood of a firm and of substantial importance to
accounting users in making economic decisions. Although changes in cash may be
measured by comparing balance sheets for two sequential dates, neither balance
sheets nor income statements are capable of explaining the underlying reasons for
these changes. The need here is for a financial statement in addition to the two
conventional statements, a statement designated to report information about gross
cash inflows and outflows for a period, i.e., a cash flow statement. Accounting
standard setters across the world have required firms to report their cash flow
statements since the late 1980s. The international emergence of reporting cash flows
has posed general arguments among practitioners, regulators and academics about
the usefulness of cash flow information to accounting users. The main concern in
these debates is whether cash flow data possess information that does not exist in
accrual-based earnings.

This chapter focuses on the background and theoretical debates about the importance
and usefulness of cash flow information. The remainder of the chapter is divided into
eight sections. Section 2.1 presents the historical development of cash flow reporting.
11
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Section 2.2 discusses the origin of funds flow concept as the predecessor of the cash
flow statement, as well as its structure, purpose and limitations. Sections 2.3 and 2.4
examine theoretical debates about cash flow accounting and the role of cash flows in
the conceptual framework. Section 2.5 discusses various issues about the disclosure
of the cash flow statement. Section 2.6 reviews the usefulness of the cash flow
statement from the point of view of academics. Section 2.7 presents the evidence on
the usefulness of the cash flow statement from the user’s point of view. Section 2.8
summarises the chapter.

2.1 Historical Development of Cash Flow Reporting

Cash flow is a long-standing concept. Indeed, by the 18th century the financial
reporting system was mainly based on cash receipts and payments (Winjum 1972).
During that time, accounting allocations and determining a firms’ profit were rather
insignificant; a profit and loss account being employed to close off the ledger
account at the end of each period (Lee 1981). However, the period between the 18th
and early 20th century witnessed a series of economic events, particularly in the US
and the UK, that led to the implementation of accrual-based accounting instead of
cash-based accounting. According to Hendriksen (1977), these events and their
effects on the development of accrual-based accounting are as follows:

1. The advent of the factory system, mass production and notable technological
changes in industrial methods provided the impetus for the development of cost
accounting and accounting for depreciation.
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2. The extension of railroads in the US and Europe required extensive investment
and sizable long-lived equipment. These two factors drew attention to the
significance of the distinction between the concepts of capital and income. In
addition, they affected the development of the depreciation concept.
3. Requiring US regulated firms to adopt new accounting practices and apply
consistent accounting systems accelerated the use of uniform accounting
procedures in unregulated firms.
4. The increasing differences between tax accounting and financial accounting as a
result of the development of the income tax rules in the US and the UK resulted
in a modification of the income concept and income tax law. These gave rise,
although not directly, to the development of general accounting practices,
maintaining consistency, and investigations into more appropriate methods of
inventory valuation and estimating depreciation costs.
5. The formation of the corporation highlighted the concept of company continuity
and the need for distinguishing between capital and income expenditures in order
to evaluate a firm’s performance. In addition, the corporation specialised the
functions of the owner, the creditor and the manager.

The rapid growth in the size of firms led to the separation of management and
ownership when they became relatively large. Accordingly, a shift in the objective of
accounting from presenting financial information to management and creditors to
presenting financial information to investors and stockholders was necessitated. This
change, in turn, led to the following issues: an emphasis on the income statement
rather than the balance sheet; the need for a full disclosure of the financial
information (i.e., reporting more complete financial statements and using footnotes);
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an emphasis on uniform reporting; and the need for the establishment of accounting
principles.

Between the 1930s and 1960s, corporate mergers and acquisitions were common and
new forms of financial transactions were generated (e.g., various types of lease).
With these new products, major financial reporting problems arose; however,
accounting standard setters were unable to act promptly. As a result, management
exercised its discretion in selecting alternative accounting practices and methods in
such a way that resulted in higher earnings per share, thus giving a misleading
picture of a firm’s financial performance. The occurrence of a number of fraud cases
(e.g., Equity Funding, Student Marketing, Penn Central, Investor Overseas Services),
even in the presence of independent auditors, showed the potential ability of
managers to misuse financial reporting as a result of various interpretations and
applications of generally accepted accounting principles. Consequently, the ability of
accrual-based financial reporting to provide relevant information to accounting users
was questioned by the financial community (Birkett & Walker 1971; Hendriksen
1977).

To overcome some inherent limitations associated with the accrual-based accounting
system, the voluntary presentation of the funds statement, in addition to the income
statement and the balance sheet, had become common. In the early 1970s, the
widespread reporting of the funds statement among firms led accounting standard
setters to require firms to publish the funds statement, which included the flow of
financial resources by rearranging various accounting data from the income
statement and the balance sheet. However, following a number of famous corporate
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collapses, the usefulness of funds information for making economic decisions, in
general, and in assessing solvency, in particular, was called into question by
academics and practitioners in the late 1970s. They argued that cash flow data were a
better indicator of a firm’s financial liquidity and future cash flows than fund flow
information. The widespread support for the cash flow statement among academics,
financial executives and institutions subsequently resulted in the pronouncement of
this statement by various accounting standard setters (Lee 1992; Donleavy 1994;
Mulford & Comiskey 2005).

In Australia, the AASB issued AASB 1026: Statement of Cash Flows, in December
1991, which required Australian firms to report the cash flow statement instead of
the funds statement. Following the adoption of the international financial reporting
standards, AASB 107: Cash Flow Statements superseded AASB 1026 in 2004. The
promulgation of the cash flow statement in Australia was rather belated, as cash flow
standards had already been issued in several Western countries by that time. 3

Table 2.1 provides details of the regulation of the funds statement and then the cash
flow statement in Australia.

3

For example, in Canada, the Canadian Institute of Chartered Accountants (CICA) issued Accounting
Recommendations General Accounting – Section 1540: Statement of Changes in Financial Position in
September 1985 (revised in 1991 as Statement of Cash Flows for Financial Institution); in the US, the
FASB issued SFAS 95: Statement of Cash Flows in November 1987; in New Zealand, New Zealand
Society of Accountants (NZSA) issued Statement of Standard Accounting Practice 10: Statement of
Cash Flows in October 1987; and in the UK, Accounting Standards Board (ASB) issued Financial
Reporting Standard 1: Cash Flow Statements in September 1991.
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Table 2.1†

The Regulation of the Funds Statement and Cash Flow Statement in
Australia

1971

The Institute of Chartered Accountants in Australia releases Technical
Bulletin F1: The Funds Statement, recommending that all public firms
report the funds statement.

1972

The Australian Stock Exchange (ASX) requires the reporting of the
funds statement.

1980

The Australian Accounting Research Foundation (AARF) issues
Exposure Draft (ED) 16: Statement of Sources and Application of
Funds for public comments.

1983

The AARF issues Australian Accounting Standard (AAS) 12: Statement
of Sources and Application of Funds to require firms to report the
funds statement.

1985

Clause 40, Draft Schedule 7 of the Companies Regulations and
Companies and Securities (Miscellaneous Amendments) Bill in the
Companies Act and Codes requires the disclosure of the cash flow
statement.

June 1986

The Accounting Standards Review Board (ASRB) endorses AAS 12 in
ASRB 1007: Financial Reporting of Sources and Application of Funds.

July 1986

The ASRB and the AARF issue ED 37/Release 410 for public
comment on Proposed Amendment to Statement of Accounting
Standards AAS 12 and Approved Accounting Standard ASRB 1007 to
require the Disclosure of Cash Flow from Operations.

October 1986

Schedule 7 retains the funds statement. Thus, AAS 12 and ASRB 1007
remain unaltered.

October 1990

The ASX proposes the reporting of the cash flow statement in an ASX
discussion paper (i.e. An Issues Paper: Improved Reproting by Listed
Companies).

May 1991

ED 56: Statement of Cash Flows is issued by the AARF for public
comment.

December 1991

The AASB issues AASB 1026: Statement of Cash flows requiring
Australian firms to report a cash flow statement.

October 1997

AASB 1026 is amended for conformity with International Accounting
Standard (IAS) 7: Cash Flow Statements (International Accoutning
Standards Committee [IASC] 1992) and Financial Reporting Standrad
10: Statement of Cash Flows (NZSA 1992).

July 2004

The AASB issues AASB 107: Cash Flow Statements equivalent to IAS
7.
†
Based on Yap (1994, p. 169), Belkaoui and Jones (1996), Henderson et al. (2004)
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2.2 The Funds Statement

2.2.1 The Origin of Funds Flow Concept

According to Godfrey et al (2006), the underlying theoretical framework of the funds
statement was mostly influenced by the fund theory proposed by Vatter (1947), in
which he defined fund as:

… a unit of operations, a centre of interest, with a specified purpose or set of
activities, consisting of assets and equities. A fund is not encumbered by
personalistic thinking. It is free from the attitudes about valuations or the form and
content of the financial statements that enter into a theory that is based on
personalisations. (Godfrey et al. 2006, p. 110)

Vatter (1947) maintained that a balance sheet is an ‘inventory statement’ of assets
and those restrictions on assets that are applied by owners’ equity and liabilities.
Revenues denote an increase in assets into the fund that are only restricted by the
residual equity. The definition of expenses is broader than the notion of ‘cost of
producing revenue’ and signifies the release of services for special purposes
consistent with the objective of the fund. Vatter (1947) criticised accountants for
overstating the profit concept. He believed that the usefulness of the profit measure
was limited and that its estimation had many problems. He, therefore, posited an
alternative financial statement as a surrogate of the income statement. Such a
statement should report in a way that enables user groups to estimate an income
measure in line with their own objectives. The focal point of his proposed statement
was on funds flow, rather than on profit (See Godfrey et al. 2006).
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2.2.2 The Funds Statement: Purpose and Structure

The first financial statement required by accounting standard setters to overcome
some of the limitations associated with the accrual-based accounting system (e.g., the
subjective and arbitrary nature of allocations) was the funds statement. 4 Consistent
with the financial statement suggested by Vatter (1947), the focus of this statement
was on funds flow reporting (Godfrey et al. 2006).

The Australian pronouncement, AAS 12: Statement of Sources and Application of
Funds, was issued by the AARF in Australia in 1983. AAS 12 was subsequently
endorsed by the ASRB in 1986 and became ASRB 1007 Financial Reporting of
Sources and Applications of Funds. The requirement to present the funds statement
in various countries (e.g., the US, Canada, and the UK), however, was already in
place. 5 The purpose of reporting the funds statement was to provide information that
would be useful ‘in the understanding of changes in financial position, financial
flexibility (including debt payment capacity and liquidity), cash flows and
investment expenditure programmes’ (AARF 1983, para. 3 quoted in Yap 1994,
p.174).

In relation to the structure, accounting standard setters allowed for total flexibility in
form, content and terminology of the funds statement. Subsequently, the funds
4

The funds statement was the most common phrase. The statement was also given a variety of formal
titles, for example, Statement of Sources and Applications of Funds used in Australia, Statement of
Changes in Financial Position used in the US and Canada, Statement of Source and Application of
Funds used in the UK and New Zealand.
5
In the US, Accounting Principles Board (APB) of the American Institute of Certified Public
Accountants (AICPA) issued Opinions of the APB 19: Reporting Changes in Financial Position in
1971; in Canada, the CICA issued General Accounting – Section 1540: Statement of Changes in
Financial Position in 1974; and in the UK, the Institute of Chartered Accountants in England and
Wales issued Statement of Standard Accounting Practice 10: Statements of Source and Application of
Funds in 1975.
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concept could be interpreted narrowly or broadly. In the narrow sense, the term
‘funds’ referred to the cash and cash equivalents or working capital from operations
computed as current assets minus current liabilities. A much broader concept was ‘all
financial resources’, which included all major inter-firm transactions that did not
have a direct impact on working capital from operations or cash and cash
equivalents. The all-financial resources concept is consistent with Vatter’s fund
theory (Evans 2003; Godfrey et al. 2006; Henderson et al. 2004).

Despite the discretion in choosing the funds concept, most firms adopted working
capital from operations as the definition of funds. The reason for this choice was
seemingly not a matter of relevance to accounting users; rather, the working capital
from operations needed fewer adjustments to convert earnings to funds flow from
operations than was required by a cash definition of funds. Thus, the use of working
capital from operations was considered to reduce the cost of preparing the funds
statement (Wolk et al. 1984). As illustrated in Table 2.2, a funds statement typically
comprised two sections: (i) sources of funds, demonstrating where funds were
obtained; and (ii) uses of funds, which showed how those funds were used to finance
business activities. When the ‘narrow’ concept of fund was adopted, only
transactions under points 1a and 1b were included in the funds statement. Under the
‘all financial resources’ approach, transactions listed under both points 1 and 2 were
added (Wolk et al. 1984; Godfrey et al. 2006).

In the late 1970s, criticism of the application of the funds statement to accounting
users began to grow amongst accounting researchers and practitioners (Belkaoui &
Jones 1996). In relation to this, Donleavy (1994, p. 67) states: ‘That funds statements
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are gravely unsatisfactory is one of the few propositions that appears to be almost
universally held by professional and academic accountants alike.’ The reasons for
this conclusion are explained in the next section.

Table 2.2† Standard Format of the Funds Statement

Sources of Funds
1. Increase to the ‘fund balance’ accounts
a. From net income
b. From other sources
2.

Other sources of resources

3.

Decrease, if any, in the fund balance for the period

Uses of Funds
1. Decreases to the ‘fund balance’ accounts
a. From net losses
b. From other sources
2. Other uses of resources
3. Increase, if any, in the fund balance for the period
†

Adopted from Wolk et al. (1984, p. 329).

2.2.3 Limitations of the Funds Statement

One of the main difficulties with the use of the funds statement was the flexibility in
form, content and terminology of the statement, which was considered to impair the
comparability of firms. There was also strong disagreement regarding the use of
working capital from operations as the most widely used definition of funds
(Belkaoui & Jones 1996). Heath (1978, p. 92) described a funds statement as ‘a
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hodgepodge of miscellaneous information presented in a confusing and misleading
way’. He did not see the problem as lying in the flexibility in defining funds or the
format but in the confusion over the purpose of the funds statement, which he
considered as unclear, misleading and unattainable.

Heath (1978) argued that the disclosure of three distinct types of information relating
to operating, investing and financing activities through one statement was puzzling.
As a result, he recommended that three separate statements (i.e., cash receipts and
payments statement, financing activities statement, and investing activities
statement) should be replaced by the funds statement. Heath’s critiques and
proposals were of considerable influence on the FASB Discussion Memorandum
(FASB 1980), which ultimately resulted in the issuance of SFAS 95: Statement of
Cash Flows (FASB 1987) in the US (Donleavy 1994).

2.3 The Move to Cash Flow Accounting

Lawson (e.g., 1968, 1969 and 1971) and Lee (e.g., 1971, 1972 and 1974) are
pioneers in the development of a logical and coherent cash flow accounting system.
The structure and components of their proposed systems of cash flow accounting are
generally the same, with only some minor differences. The major components are as
follows: O = net cash flow or inflow from operations; R = cash payments for
replacement and growth investment; T = cash payments for tax; I = cash payments
for interest on loans; D = cash payments for dividend; E = cash receipts for new
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equity; B = cash receipts for borrowings; C = the change in cash resources during the
period. Lawson suggested the following cash flow system, using these components:

O − R −T − I + E + B −C = D

(2.1)

Lawson theorises that a reporting firm is a total financial system in which net cash
inflows from operations is received and used to pay for various purposes (e.g.,
interest, tax, dividends). Receipts from new equity and borrowings also augment an
increase in cash. In addition, the focus of the model is on disclosing D, that is, the net
surplus generated by a firm’s operating activities, which belongs to owners. Based on
Lawson’s theoretical framework, Lee initially suggests the following equation, by
focusing on the cash residual:

O − R − I −T − D + E + B = C

(2.2)

He then modifies this equation by changing the order of the components slightly:

O − I −T − D + E + B − R = C

(2.3)

The difference between these two equations is in the ranking of cash payments for
replacement and growth investment. In his original model, Lee gives the first priority
to cash payment for replacement and growth investment, followed by payments for
interest, taxation and then dividends. In his modified equation, however, he believes
that cash payments for replacement and growth investment should be delayed until
all commitments and obligations are paid. Lee’s system can also include
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supplementary statements to detail the composition of each component by, for
instance, reporting the elements of cash flows from operations, or reporting tax paid
from foreign or non-foreign transactions separately. The underlying difference
between Lawson’s and Lee’s viewpoints, as reflected in their proposed equations, is
that Lawson mainly focuses on the needs of investors as a main user group of cash
flow data. However, Lee regards a cash flow accounting system as a collection of
interrelated statements, which is relevant to various accounting users (Lee 1981).

The cash flow accounting systems suggested by Lawson and Lee has been
internationally recognised by academics and practitioners. Their models have made a
notable contribution to the introduction of cash flow information in the conceptual
framework of accounting and to the development of the cash flow statement (e.g.,
Donleavy 1994).

2.4 The Role of Cash Flows in the Conceptual Framework

In 1973, by the release of the Trueblood report, cash flows assumed a new eminence.
Indeed, as Evans (2003, p. 241) describes: ‘Trueblood was the first official modern
theory formulation to emphasise cash flows’. The report, which was issued by the
AICPA, proposed twelve objectives for financial accounting. The third of which was:
‘to provide information useful to investors and creditors for predicting, comparing
and evaluating potential cash flows to them in terms of amount, timing, and related
uncertainty’ (AICPA 1973, p. 62). This recommendation has been endorsed by the
FASB in Statement of Financial Accounting Concepts (SFAC) 1: Objectives of
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Financial Reporting by Business Enterprises (1978, para. 37). The importance of
reporting the cash flow statement has also been highlighted in SFAC 5: Recognition
and Measurement in Financial Statements of Business Enterprises, as follows:

It [the cash flow statement] provides useful information about an entity’s activities
in generating cash through operations to repay debt, distribute dividends, or reinvest
to maintain or expand operating capacity; about its financing activities, both debt
and equity; and about its investing or spending of cash. Important uses of
information about an entity’s current cash receipts and payments include helping to
assess factors such as the entity’s liquidity, financial flexibility, profitability, and
risk. (FASB 1984, para. 52)

In Australia, a link between cash flow data and the information needs of external
accounting users has been acknowledged in Statement of Accounting Concepts (SAC)
2: Objective of General Purpose Financial Reporting (AARF & ASRB 1990a).
External users are primarily categorised into three groups: (i) resource providers
(e.g., investors and creditors); (ii) recipients of goods and services (e.g., consumers);
and (iii) parties performing a review or oversight function (e.g., analysts, regulatory
agencies). In the view of SAC 2 (AARF & ASRB 1990a, para. 43), all these groups
are interested in cash flow information, which is relevant for making and assessing
decisions about allocation of scarce resources. Obviously, cash is a major scarce
resource in any firm. As a result, the information about the ability of a firm to
generate future cash flows is of significance to accounting users. Below are related
examples, as stated in SAC 2:

In the case of investor-owned business entities, investors and other resource
providers will want to favourable cash flows in the process, since their decision
relate to amounts, timing and uncertainties … Other providers of resources to public
sector entities and non-business entities in the private sector, for example,
employees, suppliers, creditors, and lenders, will principally be interested in the
entity’s ability to generate cash flows for timely payment of the entity’s obligations
to them. (AARF & ASRB 1990a, para. 21)

24

Chapter 2: Cash Flow Information: Background and Applications

In the case of business entities, the focus of this user group is on the ability of the
entity to generate favourable cash flows, since only by obtaining sufficient cash to
pay for the resources it uses and to meet its other obligations will the entity be able
to continue to provide the goods and services in the future. Assessments by these
users will affect their decisions to seek alternative suppliers of the goods and
services. (AARF & ASRB 1990a, para. 23)

The preference of the Australian conceptual framework to report cash flow data has
become more evident with the release of the Framework for the preparation and
presentation of Financial Statements (AASB 2004b), which superseded the former
SAC 3: Qualitative Characteristics of Financial Information (AARF & ASRB
1990b) and SAC 4: Definition and Recognition of the Elements of Financial
Statements (AARF & AASB 1995) in 2004. The AASB, in the Framework, points
out:

The economic decisions that are taken by users of financial reports require an
evaluation of the ability of an entity to generate cash and cash equivalents and of the
timing and certainty of their generation. This ability ultimately determines, for
example, the capacity of an entity to pay its employees and suppliers, meet interest
payments, repay loans and make distributions to its owners. Users are better able to
evaluate this ability to generate cash and cash equivalents if they are provided with
information that focuses on the financial position, financial performance and cash
flows of an entity. (AASB 2004b, para. 15)

The AASB, in the Framework, also makes the following positive evaluations of the
cash flow statement:

Information concerning cash movements of an entity is useful in order to assess its
investing, financing and operating activities during the reporting period. This
information is useful in providing the user with a basis to assess the ability of the
entity to generate cash and cash equivalents and the needs of the entity to utilise
those cash flows. (AASB 2004b, para. 18)

Given the above, the disclosure of cash flow information is seen as being in line with
the accounting conceptual framework.

25

Chapter 2: Cash Flow Information: Background and Applications

2.5 The Cash Flow Statement

2.5.1 Purposes of the Cash Flow Statement

As stated in Section 2.1, the AASB issued AASB 1026: Statement of Cash Flows in
1991 (revised in 1997) as a direct outcome of the Australian Conceptual Framework
project. It is designed to show a firm’s cash inflow and cash outflow during a certain
period. The information contained in the cash flow statement, together with other
information in the income statement and the balance sheet, is likely to be helpful to a
range of accounting users to evaluate a firm’s ability to: (i) generate cash flows; (ii)
meet its financial commitments as they fall due, including servicing its borrowings
and dividend payments; (iii) fund changes in the scope and/or nature of its activities;
and (iv) provide external finance (AASB 1997, para. 3.1.1).

AASB 1026 was superseded by the AASB following the issue of AASB 107: Cash
Flow Statements in 2004 as a result of the international accounting harmonising
policy. The viewpoint of AASB 107 is similar to the former AASB 1026. AASB 107
elaborates the benefits of the cash flow statement as follows:

A cash flow statement, when used in conjunction with the rest of the financial report,
provides information that enables users to evaluate the changes in net assets of an
entity, its financial structure (including its liquidity and solvency) and its ability to
affect the amounts and timing of cash flows in order to adapt to changing
circumstances and opportunities. Cash flow information is useful in assessing the
ability of the entity to generate cash and cash equivalents and enables users to
develop models to assess and compare the present value of the future cash flows of
different entities. It also enhances the comparability of the reporting of operating
performance by different entities because it eliminates the effects of using different
accounting treatments for the same transactions and events. (AASB 2004a, para. 4)
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The perception of other national accounting standard setters in Western countries
such as the US, Canada and the UK, is similar to the AASB’s view (see CICA 1991,
para 0.1; FASB 1987, para. 4–5; ASB 1991, para. 4).

2.5.2 Reporting the Cash Flow Statement in Australia

Most accounting standard setters, including the AASB and the FASB, specify that
the sources and uses of cash flows must be classified into operating, investing and
financing activities. The origin of this classification requirement stems from the
finance theory, which states a firm’s internal and external resources are used to fund
operating activities, financing activities and investing activities (Wallace et al. 1997).
The nature of these three activities is outlined below:

Operating activities relate to the provision of goods and services and are generally
derived from the revenue-based activities of a firm. Other activities that are not
classified as investing or financing activities are also categorised as operating
activities. Examples of cash flows from operation are cash receipts from the sale of
goods and the rendering of services, and cash payments to suppliers and employees.
Cash flows from operations are the largest and the most important source of cash for
the firm and are listed first on the statement. Investing activities refer to activities
that engage with acquiring and disposing of long-term assets (e.g., property, plant
and equipment) and other investments (e.g., securities) not included in the definition
of cash equivalents. Financing activities are concerned with changes in the size and
the composition of long-term liabilities and stockholders equity. Examples are the
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sale of shares or other equity instruments, repayments of amounts borrowed, the sale
of notes and bonds or other short or long-term borrowings (AASB 2004a, para. 6, 14,
16 and 17).

In addition to cash flows from operating, investing and financing activities, the
AASB requires the disclosure of overall change in cash during the period. Table 2.3
illustrates an example of a cash flow statement.

2.5.3 International Differences in Reporting Cash Flow
Statements

Although accounting standard setters generally agree with the objectives and
classifications of the cash flow statement, there exist some differences between them.
For example, Wallace et al. (1997) conclude that the requirements of the cash flow
statement among accounting standard setters in Australia, the US, the UK, Canada,
New Zealand and the IASB differ in regard to the definition of cash, the
categorisation of cash flows and the presentation of cash flow from operations.
However, these differences appear to be less significant as a result of the
international accounting standard harmonisation.

The IASB has an ongoing agenda to encourage accounting standard regulators to
recognise and adopt International Financial Reporting Standards (IFRSs). Since
2005, Australia and New Zealand have fully adopted IFRSs. Firms listed on various
European Union security markets (except the UK) have been required to prepare
their consolidated financial reports based on IFRSs.
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Table 2.3† Direct Method Cash Flow Statement

Cash flows from operating activities
Cash receipts from customers
Cash paid to suppliers and employees
Cash generated from operations
Interest paid
Income taxes paid
Net cash used in operating activities
Cash flows from investing activities
Acquisition of subsidiary X, net of
cash acquired
Purchase of property, plant and equipment
Proceeds from sale of equipment
Interest received
Dividends received
Net cash used in investing activities
Cash flows from financing activities
Proceeds from issue of share capital
Proceeds from long-term borrowings
Payment of finance lease liabilities
*

Dividends paid
Net cash used in financing activities

30,150
(27,600)
2,550
(270)
(900)
1,380

(550)
(350)
20
200
200
(480)

250
250
(90)
(1,200)
(790)

Net increase in cash and cash equivalents
Cash and cash equivalents at beginning of
period

110
120

Cash and cash equivalents at end of
period

230

*

This could also be shown as an operating cash flow.
Source: AASB 107: Cash Flow Statements (AASB 2004a), Illustrative Examples, p. 26.

†

However, the adoption of IFRSs is not mandatory for all types of British firms.
Companies listed on the Alternative Investment Market (AIM) of the London Stock
Exchange have been required to report their financial statements based on IFRSs
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since 2007. For other companies, IFRSs or UK Generally Accepted Accounting
Principles may be used to prepare their financial statements. In Canada, the
Accounting Standard Board adopted IFRSs for publicly traded companies for a fiveyear transition period from 2006.

2.5.4 Direct versus Indirect Methods of Cash Flow Presentation

There are two methods to disclose cash flow from operations: the direct or indirect
methods. The direct method derives cash flow from operations by deducting gross
operating cash inflows from gross operating cash outflows for the period. The
indirect method derives cash flow from operations by adjusting earnings for non-cash
items in the income statement, as well as changes in non-cash working capital
accounts. An example of the direct and indirect methods of the cash flow
presentation has been illustrated in Tables 2.3 and 2.4 respectively.

The direct method has several significant advantages over the indirect method. For
instance, it is more understandable for managers who do not have extensive
accounting knowledge; it facilitates comparability of similar types of cash receipts
and payments across firms; it is a better indicator of a firm’s cash cycle for lenders; it
is useful in sensitivity analysis of cash flows to volume changes because the change
in activity may affect gross cash receipts and cash payments; it makes the
comparison between actual cash flows and cash budget easier (Krishnan & Largay
2000).
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Despite the above advantages, in practice, in most countries, such as the US or the
UK, where reporting direct cash flow information is optional, a majority of
companies base their reports on the indirect method, as they assume that this method
may be less costly than the direct method of cash flow presentation. It also has the
advantage of displaying the differences between earnings and cash flow from
operations. Furthermore, the indirect method underscores the change in the non-cash
working capital from operations accounts (Krishnan & Largay 2000).

Table 2.4† Reconciliation of Net Cash Provided by Operating Activities to
Profit or Loss

Profit
Adjustments for:
Depreciation
Foreign exchange loss
Investment income
Increase in trade and other receivables
Decrease in inventories
Decrease in trade payables
Decrease in income tax payable
Increase in interest payable
Net cash from operating activities
†

3,050
450
40
(500)
3,040
(500)
1,050
(1,740)
(600)
130
1,380

Source: AASB 107: Cash Flow Statements (AASB 2004a), Illustrative Examples, p. 28.

The indirect method has, however, received criticism on three fronts. First, details
reported under the indirect method may be redundant and confusing to external users.
Second, displaying the ‘adding back’ of non-cash expenses, such as depreciation,
give them the appearance of cash inflows (Henderson et al. 2004). Finally, there is
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the nonarticulation problem in relation to the indirect method. Nonarticulation occurs
when changes in current assets and liabilities, as presented in the cash flow statement
under the indirect method, are not equal to changes reflected on the comparative
balance sheets. This implies that the calculation and presentation of the cash flow
statement based on the indirect method is not straightforward (Bahnson et al. 1996).

The disclosure format of the cash flow statement (direct and indirect methods) has
been a matter of concern to accounting standard setters around the world since the
evolution of the SFAS 95 (FASB 1987). While accounting regulators are ambivalent
about the two methods, others have strong preferences for one over the other. For
example, the FASB mandates US firms to report cash flow from operations under the
indirect method, but allows them to use the direct method (FASB 1987, para. 29).
The IASB encourages firms to use the direct method for reporting, but leaves it to the
discretion of reporting firms to choose between the direct and indirect methods
(IASC 1992, para. 18). In contrast, the AASB requires firms to present operating
cash flow information based on the direct method and disclose a reconciliation of
cash flow from operation and earnings after tax in notes (AASB 2004a, para. 18).

2.6 Cash Flow Applications: Academics’ Viewpoints

There are two main accounting methods used for financial reporting: accrual and
cash flow accounting. Under accrual accounting, a financial transaction is recorded
as it occurs regardless of the receipt or the payment of cash. However, cash flow
accounting recognises and records a financial event if cash received or paid. The
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difference between these two accounting methods is referred to as accruals. Accruals
are hypothesised to mitigate timing and matching problems in measuring cash flows
via revenue recognition and matching principles. These two accounting principles
determine when and how much earnings are earned or what expenses are incurred.
Despite the major advantages that accrual accounting has over cash flow accounting
in matching revenues and expenses, the relevance of accrual-based measures,
especially earnings, to accounting users, has been questioned by advocates of cashbasis accounting. For example, Thomas (1969), one of the leading proponents of
cash flow accounting, argues that the accrual accounting system suffers from
arbitrary and incorrigible allocation, and that cash flow accounting avoids this
problem. Lee (1984) points out several potential key weaknesses in accrual-based
accounting in general and accrual earnings in particular, as follows:

1. Earnings figure theoretically is an indicator of financial performance and a firm’s
success during the period. However, in practice, it has a considerable variety of
meaning based on which method of capital valuation and capital maintenance is
applied. Accordingly, Lee (1984) recommends a great deal of care and
understanding and interpreting earnings.
2. The above problem also leads to different measures of capital and financial
position, as their gauge is influenced by the earnings figure. The interpretation of
these measurements is not an easy task and can mislead accounting users.
3. To measure a firm’s performance and its financial position based on accrualbased accounting, factual transactions are combined with subjective accounting
judgment. This subjectivity can unnecessarily impair reality and, in turn, may
reduce the usefulness of accrual-based accounting information that contains these
impairments. Such information then suffers from a lack of correspondence and
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comprehensibility. Thus, there is a need to introduce an accounting system that
focuses on fact, rather than subjective judgment.
4. Although different user groups have different financial information needs, they
all have a common need to learn about a firm’s liquidity. This can be satisfied by
reporting cash and cash equivalent information in addition to accrual-based
accounting information.

Cited below are some potential advantages of cash flow accounting, which is
assumed to be able to overcome the deficiencies of the accrual system (Lee 1981;
Belkaoui & Jones 1996):

1. Cash flow accounting is objective, uncomplicated, comprehensible and avoids
arbitrary allocations. Thus, compared to accrual-based earnings, cash flow
information reflects a less confusing measure of a firm’s performance.
2. Cash flow accounting provides a useful base for the measurement of firm value
due to its consideration for the time value of money. Thus, it has the capability to
estimate present values of investment and rates of return consistent with
economic principles.
3. Cash flow accounting is consistent with several non-accounting theories that
have strong relationships with accounting and reporting functions, for instance,
modern capital market theory, economic theories (as mentioned above) relating
to the time value of money and interest as well as the income and capital
valuation.
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4. Price-level adjustments, which are required for accrual-based earnings under
inflation circumstances, are not applicable to cash flow information as they
represent prices during the period in which they occur.
5. Cash flow accounting provides information regarding the current and future cash
flows. The information is relevant to various accounting users because it helps
them to assess a firm’s liquidity, its survival and its ability to pay such as
dividends to investors, interest and capital to lenders and bankers, wages to
employees or taxation to governments.

Despite the advantages claimed by cash flow supporters, cash flow information has
also been criticised. Eggington (1984) and Rutherford (1982) claim that cash flows
suffer from arbitrary allocation and, eventually, manipulation, in that debtors may be
encouraged to pay by inducements such as large cash discounts. Lee shares
Eggington’s and Rutherford’s views and admits that cash flow reporting has
problems similar to other financial reporting systems (see Donleavy 1994). As
pointed out by Lee (1984), personal judgment plays a role in the reporting of cash
transactions. For example, a personal judgment needs to be made when segmental
reporting is prepared. Classifying some items as operating cash flows or other forms
of cash flows is also a personal judgment. Another problem relates to the disclosure
of cash flow figures: that the cash flow statement contains different terminology
(e.g., cash flow from operations, capital expenditure, and cash equivalents), which
might be misunderstood by users.
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2.7 Cash Flow Applications: Users’ Viewpoints

Due to obvious limitations in the cash flow accounting system, accounting standard
setters have required firms to report the cash flow statement as a complementary
statement. A question that needs to be answered is whether the cash flow statement
convey new information that is useful to financial statement users. Two broad areas
of accounting research that attempt to evaluate the usefulness of the cash flow
statement are market-based research and behavioural accounting research. In marketbased research, which will be discussed in the next chapter, the relevance of
accounting measures is mostly assessed by relating them to the share price. Based on
behavioural research, accounting measures are relevant if they are employed by the
users of financial reporting. Outlined below are the main studies in the area of
behavioural research examining the usefulness of the cash flow statement.

Lee (1981) conducted a survey to analyse the views of chartered accountants on
cash-basis reporting. He mailed a simple questionnaire to 488 members of the
Institute of Chartered Accountants of Scotland working in industrial or commercial
firms. Potential respondents were requested to answer the following questions: (i)
Does the respondent believe that cash flow information should be reported for
external purposes (and why)? If yes, which group of financial statement users will
more benefit the information provided in this reporting? (ii) If the respondent is in
favour of cash flow information, what is his/her opinion about the structure of cash
flow reporting in practice? (iii) Is a forecast cash flow statement useful for external
reporting purposes? If yes, for how many years? Should it be audited or not? (iv)
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Does the respondent have any experience of reporting cash flow statement for
internal purposes? If yes, which format?

Out of 182 respondents, 89 were against cash flow information reporting, while 90
respondents were favour of it. The main reasons for the support were that cash flow
information was useful in (i) predicting liquidity; (ii) providing insight into the
management quality; and (iii) giving a better understanding of financial reports. A
majority of respondents believed that cash flow information was informative for
bankers, lenders, institutional and private shareholders, employees and suppliers.
However, they did not rate government and customers highly as cash flow
information users.

In relation to the structure of cash flow reporting, 72 percent of respondents
suggested that the cash flow statement should be prepared via pure cash flow data.
Fifty percent of the respondents believed that this could be provided by adjusting
allocated accounting data. Nearly two-thirds of the respondents suggested that three
or more years of cash flow information should be presented. Seventy-seven percent
of the respondents supported an audited cash flow statement. The results of the
survey regarding the reporting of forecast cash flows and the internal use of cash
flow data indicated that 55 percent of respondents did not support cash flow forecast
reports, while 42 percent of them favoured it. The responses also showed that cash
flow information was used within companies for internal purposes, mostly for
managing working capital. Overall, Lee (1981) concluded that there was significant
support for reporting cash flow information.
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McEnroe (1989) examined the perceptions of audit partners in US accounting firms
using the same methodology as Lee (1981). His questionnaire was based on nine
statements, two of which replicated Lee (1981). He found that from an auditor’s
point of view, cash flow information was not a profitability measure or a better
alternative measure for firm performance than net income. In addition, respondents
disagreed with reporting (i) cash flow per share, (ii) the income statement based on
cash-basis, (iii) a cash flow statement next to the income statement, or (iv) a cash
flow forecast for external purposes. However, as evidenced in Lee (1981), the
respondents supported the view that cash flow information was mostly useful for
bankers, lenders, institutional and private shareholders, and suppliers rather than
government or employees.

Klammer and Reed (1990) examined whether the lending decisions of the US bank
analysts and loan officers were affected by using the direct or indirect methods of
cash flow presentation. The subjects were 151 loan officers and bank analysts
employed by ten large financial institutions in North Carolina, South Carolina, Texas
and Florida. They provided a set of financial statements, including three-year
comparative balance sheets, income statements and cash flow statements. However,
the format of the cash flow statements was not the same for all participants. For half
of them, the cash flow statements supplied were based on the direct method and the
rest received cash flow statements based on the indirect method. Participants were
also asked to answer 21 questions regarding cash flows, cash flow ratios and
financial statements. Using an experimental design, Klammer and Reed (1990) found
that cash flow information was useful in decisions dealing with loans, and that the
direct method of presenting cash flow from operations was more important than the
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indirect method in credit analysis. The authors suggested that firms should be
required by accounting regulators to display their cash flow statements based on the
direct method.

Jones et al. (1995) aimed to explore the usefulness of the cash flow statement in the
Australian capital market setting. In contrast to Lee (1981) and McEnroe (1989),
who focused only on the views of chartered accountants and audit partners
respectively, Jones et al. (1995) chose, primarily, preparers with a wide range of
occupational backgrounds as respondents rather than users. In their occupations,
respondents fell into five groups: corporate financial accountants, accounting policy
managers,

senior

finance

executives,

financial

controllers

and

company

directors/secretaries. To conduct the survey a ‘cash flow and fund statement
questionnaire’ was prepared, using a number of Lee’s (1981) questions regarding the
characteristics of respondents, user groups and decision-making utilities of cash flow
information.

The survey results showed that 76 percent of respondents favoured using the cash
flow statement rather than the funds statement. Ninety-one percent of the
respondents disagreed with requiring Australian firms to prepare both cash flow and
funds statements. It was found that 57 percent of the respondents had been reporting
the cash flow statement for internal purposes for 10 years, on average, before the
promulgation of the former AASB 1026. However, the cash flow statement prepared
for internal reporting differed from the one required by the AASB with respect to the
definition of cash, the categorisation of operating, investing and financing activities,
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the format of the cash flow statement and the use of indirect rather than direct cash
flow information.

The results of Jones et al.’s (1995) survey indicated that cash flow from operations
was considered more important than cash flow from investing and financing. Further,
although the direct method of cash flow presentation was seemingly more costly and
time-consuming than the indirect method, it was extensively supported by the
respondents. They believed that the direct method was useful because it: (i) increased
the understanding of cash flow information; (ii) assisted in cash flow analysis; (iii)
was a better predictor of solvency; (iv) had a stronger conceptual framework; and (v)
mirrored accepted commercial practice.

The respondents considered the cash flow statement as more useful than the funds
statement in various decision-making contexts, such as assessing the liquidity and
solvency, assessing a firm’s performance, and for prediction purposes and
monitoring functions. They also agreed that the funds statement suffered from
inadequacy in its content, format and underlying reporting objectives. Consistent
with Lee (1981) and McEnroe (1989), the results suggested that significant users of
cash flow information were bankers, managers, institutional investors, shareholders,
suppliers, employees and customers. In terms of the relevance of cash flow from
operations and operating profit, contrary to the results of McEnroe (1989), the
respondents supported the view that cash flow from operations was more relevant
than operating profit in measuring firm performance.
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McEnroe (1996) examined the perceptions of financial analysts, investment advisors,
accounting professors and accountants (public and private) regarding some proposed
disclosures of cash flows. The attitudes of the selected group toward the relevance of
cash flow from operations versus net income in financial analysis were also
surveyed. Respondents were asked about the following issues: (i) reporting cash flow
from operations per share; (ii) reporting cash flow from operations next to the
income statement; (iii) reporting a cash flow forecast in the financial statements; (iv)
using cash flow accounting instead of historical cost accrual accounting as the
financial reporting basis; (v) the meaningfulness of cash flow from operations in
terms of evaluating economic firm performance; (vi) the adequacy of net income;
(vii) disclosing a free cash flow statement; (viii) the direct and indirect methods of
cash flow presentation; and (ix) potential users of past cash flow data and cash flow
forecasts.

On the topic of the disclosure of cash flow from operations per share, the financial
analysts overall strongly supported the proposal; however, the accountants and
professors mostly disagreed. The proposal on whether the cash flow statement should
be reported adjacent to the income statement was viewed as unnecessary by the
respondents. The results also showed that with the exception of the investment
advisors, the respondents disagreed with, or were uncertain regarding, the disclosure
of a cash flow forecast in the financial reporting. The substitution of the cash flow
statement by the income statement was strongly opposed. In addition, the
respondents mostly disagreed with the proposition that cash flow from operations
was more useful than net income in measuring firm performance. However, they did
not agree with, or were uncertain about, whether net income was an appropriate
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indicator of a firm’s economic performance. Most respondents were not confident
that free cash flow reporting was useful. Financial analysts and investment advisors
were more drawn to this proposal compared with other accounting professors and
accountants. 56.1 percent of the respondents supported the direct method rather than
the indirect method, which is inconsistent with McEnroe’s (1989) results, which
showed 57 percent opposed to the direct method. Finally, the author found that past
cash flow data and cash flow forecasts were more useful for suppliers, private
shareholders, institutional shareholders, financial analysts, bankers, investment
advisors and lenders.

Jones and Ratnatunga (1997) extended Jones et al. (1995) by controlling their
findings for three contextual factors: firm size, the main focus of financial reporting
responsibility and the voluntary disclosure of the cash flow statement prior to the
release of the former AASB 1026. To investigate the effect of firm size, they
partitioned their respondent firms into three groups, based on their total assets (i.e.,
$A0–$A100 million; $A101 million–$A600 million; and greater than $A600
million). Jones and Ratnatunga (1997) found that a strong association existed
between firm size and respondent rating about cash flow information. In particular,
the results highlighted that, relative to medium and small firms, large firms were
more likely support the views that: (i) the cash flow statement is useful in a variety of
decision-making contexts (e.g., dividends payment, liquidity assessment, future cash
flow prediction); and (ii) cash flow from operations is superior to operating profit in
a firm’s performance measurement, its managerial performance evaluation and in
mitigating inflationary problems in reporting earnings as well as in earnings
variability. Furthermore, for a range of users such as managers, bankers, investors,
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and shareholders, large firms considered the cash flow statement as more relevant
than medium and small firm groups. The large firms also gave higher preference to
cash flow from operations than to cash flow from investment and net change in cash
balance.

Jones and Ratnatunga (1997) also categorised the responding firms into: (i) firms
having a prime financial reporting focus to lenders; (ii) firms having a prime
financial reporting focus to investors. The results of these groupings showed that
companies being more involved with reporting to bank and non-bank lenders gave
greater value to the cash flow statement because of its usefulness in liquidity and
solvency assessments and performance evaluation. This group also more favoured
the cash flow statement over the funds statement. In comparison to the lender group,
the investor group (i.e., firms being more involved with reporting to investors,
managers or parent companies) placed more emphasis on performance evaluation
than on other related items, as one of the positives of the cash flow statement in
decision-making. Despite these cited differences, in general, all groups strongly
supported the direct method of cash flow presentation and the superiority of cash
flow from operations to operating profit as a performance measure.

Jones and Ratnatunga (1997) partitioned respondent firms into two groups based on
having/not having an average 10-year background in reporting the cash flow
statement before the requirement of the former AASB 1026. The results indicated
that, on average, firms with a background in reporting the cash flow statement more
greatly favoured the usefulness of the cash flow statement in various decision
contexts (i.e., liquidity evaluation, firm performance assessment, and forecasting and
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monitoring decisions) than firms that did not have any related background. This
former group also supported the direct method of reporting cash flow from
operations more strongly than the indirect method.

Jones and Widjaja (1998) extended Jones et al. (1995) by focusing on Australian
external users rather than preparers of financial statements. They conducted a survey
of loan officers and financial analysts, as two major user groups, regarding the
importance of the cash flow statement in decision-making contexts. They based their
survey on 83 out of 184 usable questionnaires received from loan officers and 76 out
of 189 usable questionnaires received from financial analysts. They aimed
particularly to answer the two following questions:

Question 1: what are the opinions of loan officers and financial analysts about (i) the
usefulness of financial statements, in general, and the cash flow statement, in
particular, for economic decision making; (ii) the usefulness of the cash flow
statement, individually and taken together with the income statement and the balance
sheet in decision making contexts; and (iii) the usefulness of the direct and indirect
methods of presentation in decision making contexts?

Question 2: Which decision context in which the cash flow statement is used is more
highly ranked by loan officers and financial analysts?

The results indicated that both loan officers and financial analysts strongly supported
the view that financial statements (i.e., the income statement, the balance sheet and
the cash flow statement) had an important role in making and assessing
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loan/investment decisions. However, the usefulness of financial statements in making
economic decisions was more highly rated by loan officers than by financial analysts.
These two groups considered that the cash flow statement had comparable usefulness
in making their economic decisions relative to the other two financial statements.
They also used the cash flow statement to make decisions through financial
comparisons and financial ratio analysis methods. The respondents (i.e., loan officers
and financial analysts) agreed that the cash flow statement, not on its own but in
conjunction with other financial statements, was relevant in a variety of decisionmaking contexts, such as performance and liquidity evaluation. In addition, the direct
method of cash flow presentation was more favoured than the indirect method by
both respondent groups. In the cases of three major cash flow measures, cash flow
from operations was more highly rated than both cash flow from financing activities
and cash flow from investing activities in decision-making tasks by loan officers and
financial analysts.

Turning to question 2, the data showed that, in general, both loan officers and
financial analysts agreed that a cash flow statement was informative in various
decision-making contexts. More specifically, among a range of decision categories
listed by Jones and Widjaja (1998) in the questionnaire, liquidity and solvency items
and monitoring decision functions of the cash flow statement were more highly
ranked by financial analysts than loan officers. The results of comparisons within the
two groups indicated that prediction functions of the cash flow statement were
highlighted more than other decision contexts by loan officers. Liquidity and
solvency evaluation was ranked as the most important function of the cash flow
statement.
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Jones and Widjaja (1998) found this result was inconsistent with literature showing a
liquidity and solvency focus for loan officers and a profitability focus for financial
analysts. They suggested two possible explanations. Firstly, cash flow information
needs and the decision-making pattern of loan officers and financial analysts were
more homogenous than was presented in the literature. Secondly, it was possible that
financial analysts had become more cautious than before regarding the recognition of
any liquidity and solvency signal in the investment decision-making process. This
caution may have been generated as a result of a number of collapses among
Australian firms during the late 1980s and early 1990s, in addition to the decline of
countrywide economic fortunes and shrinkages in domestic investment in Australia.

Jones (1998) extended Jones and Widjaja’s (1998) findings by examining the
differential usefulness of the cash flow statement, the income statement and the
balance sheet in decision making, as rated by loan officers and financial analysts. He
used the same methodology and sample group as Jones and Widjaja (1998). The
results indicated that both loan officers and financial analysts agreed that all three
financial statements were useful in a variety of decision-making contexts. In
particular, the respondents favoured the cash flow statement to the income statement
and balance sheet in most liquidity and prediction assessment functions. However,
regarding monitoring evaluation functions, the balance sheet was chosen as the most
relevant financial statement, followed by the cash flow statement and then the
income statement. Regardless of the similarities between the two subgroups, the
results revealed that the overall relevance of the cash flow statement was rated
significantly higher than the income statement and the balance sheet by financial
analysts than loan officers. Jones (1998) concluded that the cash flow statement was,
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at least, as useful as the income statement and the balance sheet to financial
statement users in making their economic decisions.

Sharma and Iselin (2003) examined the comparative relevance of cash flow-based
and accrual-based data in the assessment of solvency by conducting a two-group,
between-subjects design behavioural experiment. Based on their methodology, they
asked 60 bankers (30 bankers per treatment condition) with at least three-years
experience at the corporate lending level to participate in their research. Fourteen
companies (seven failed and seven non-failed) were randomly chosen to provide
judgment cases. They were chosen based on two criteria: failed companies who had
declare involuntary receivership or involuntary liquidation between 1994 and 1997,
and non-failed companies had to have been listed in the ASX for more than five
years. Each case, which was sent to each banker, contained either four cash flows or
accrual ratios for three consecutive years. Bankers were asked to predict whether the
company would continue or fail within a specific date based on the available
information.

The results indicated that those bankers who used cash flow ratios provided
significantly more accurate judgments than those who used accrual ratios. Sharma
and Iselin (2003) also partitioned the bankers’ accurate judgments into two groups
based on failed and non-failed companies. The comparison between these two groups
showed that bankers who used cash flow ratios were able to present significantly
more accurate predictions in detecting distressed companies than those who used
accrual ratios. The authors therefore concluded that cash flow information was more
relevant than accrual information in liquidity and solvency evaluations.
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2.8 Summary

To summarise this chapter, the accrual-based accounting system was vulnerable to
management manipulation, which made accounting earnings insufficient for
reflecting fairly on an entity’s performance. This provided the impetus for
accounting setters to adopt the funds statement, which was eventually replaced by the
cash flow statement. Reporting the cash flow statement has become a main question
among accounting researchers querying whether cash flow data provide users with
new information about a firm’s performance and activities, which is not provided by
earnings. This issue has been addressed to some extent in the area of behavioural
accounting research. The results of these studies, particularly in Australia, provide
evidence about the relevance of reporting the cash flow statement to different groups
of accounting users and preparers in their various decision-making contexts.

The next chapter reviews the prior literature on the relative usefulness of cash-based
data versus accrual-based data to accounting users in the area of market-based
research in accounting, which is directly related to the topic of this thesis.
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As the previous chapter explained, there are two main streams of research in
accounting that examine the usefulness of accounting information: behavioural
research and market-based research. Chapter 2 reviewed the former, while the
present chapter takes up the latter. Section 3.1 provides a background to capital
market-based research in accounting. Section 3.2 reviews price-based studies, which
focus on the usefulness of alternative accounting measures when stock returns are
used as a benchmark. Section 3.3 examines studies on the relevance of accounting
information in predicting future cash flows. This is followed by a summary of the
chapter.

3.1 Capital Markets Research in Accounting: An Overview

Before the mid-1960s, accounting research was dominated by a normative approach,
in which accounting researchers attempted to develop ‘norms’ for ‘best accounting
practice’. A normative viewpoint requires the specification of an objective and the
prescription for what ought to happen to accomplish that objective. The usefulness of
accounting data to financial statement users was the main concern of such research.
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As the normative theories were built on subjective opinions, there was no consensus
about the appropriate accounting objectives among accounting researchers.
Subsequently, the relevance of accounting numbers, particularly earnings, was
questioned by critics of historical cost accounting (Godfrey et al. 2006).

According to Kothari (2001), providing empirical evidence on the information
content of historical earnings numbers was a major impetus that led to the seminal
studies of Ball and Brown (1968) and Beaver (1968). At the same time, some
significant advances in finance and economics, which played a crucial role in forging
the way capital markets research was conducted, took place. These included:

1. Positive economics theory: positive theory in economics refers to the concepts
used to distinguish it from normative arguments. Friedman (1953) is probably
one of the most important researchers among those who were influential in
making positive science the focus of the research methodology in economics,
finance and accounting. Friedman defines positive science as “the development
of a ‘theory’ or ‘hypothesis’ that yields valid and meaningful (i.e., not truistic)
predictions about phenomena yet to be observed” (Kothari 2001, p. 114). Based
on the positive economics theory, Watts and Zimmerman (1986, p. 2) advocate
that the purpose of accounting theory ‘is to explain and predict accounting
practice.’ This purpose is significantly different from the widely held view of
normative accounting theory.
2. The efficient market hypothesis (EMH): under this hypothesis, a market is
regarded as efficient if security prices rapidly and accurately reflect new
information. Fama (1970) identifies three forms of market efficiency: weak,
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semi-strong and strong. The weak form of market efficiency relates to the
assertion that prices of securities fully reflect the historical information about
prices. The semi-strong form refers to the argument that prices of securities
totally reflect all the past and current publicly available information – this form
of market efficiency is of particular interest to accounting researchers because
financial reporting is an important part of publicly available information. The
strong form refers to a position that prices of securities reflect all the available
information, including public and inside information. Under these market
efficiency concepts, an information item is said to have information content for
market participants if there is evidence to show that the security prices respond to
the release of new information. Given the above, EMH considerably drew the
attention of accounting researchers to the relation between accounting
information and security prices and the impact of accounting choices on stock
prices. Ball and Brown (1968, p. 160) maintain that capital market efficiency
provides ‘justification for selecting the behaviour of security prices as an
operational test of usefulness’ of accounting information.
3. The capital asset pricing model (CAPM): the theory is developed by Sharpe
(1964) and Lintner (1965) for theoretical pricing of individual stocks in finance.
According to Kothari (2001, p. 114), ‘the CAPM predicts that a security’s
expected rate of return is increasing in the covariance risk of its cash flows,
which is the covariance of a security’s expected return with the expected return
on the market portfolio. Therefore, a portion of the cross-sectional variation in
security returns is due to differences in the covariance risks of securities’.
Accounting researchers who focus on the relation between accounting
information and stock returns generally do not consider the risk-related variation
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in returns, hence the CAPM aids the estimation of the firm-specific return
component. The application of the firm-specific component improves the ability
of tests for the information content of accounting measures.
4. The Event Study of Fama et al. (1969): Fama et al.’s (1969) study of stock splits
in the US is the pioneer work in the event study literature. Indeed, as a result of
their work, event studies and the market model became standard research tools in
accounting and finance. Based on their research design innovation, security price
performance was examined before, during and after economic events such as
stock splits took place.

The above-mentioned major developments in finance and economics considerably
facilitated capital markets research in accounting. In his review of accounting
research conducted between the 1980s and 1990s, Kothari (2001) categorises the
demand of capital markets research in accounting into five main areas: (i)
methodological capital markets research, (ii) evaluation of alternative accounting
performance measures, (iii) valuation and fundamental analysis research, (iv) tests of
market efficiency, and (v) value relevance of disclosures according to various
financial accounting standards and economic consequences of new accounting
standards.

The focus of this thesis is on the second area of research, that is, the evaluation of
alternative accounting performance measures (e.g., earnings and cash flow from
operations). Before further discussing the research in this area, it may be worth
reviewing the predictive approach, which is the dominant method in the evaluation of
the usefulness of accounting measures in capital markets research.
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Early debate about the predictive approach can be found in Beaver et al. (1968). The
predictive approach uses the ‘predictive ability’ of accounting measures. That is, the
choice among different accounting measures depends on their ability to forecast
events that are of interest to the users of financial statements. More specifically, the
best measure is the measure that has the greatest predictive ability relating to a given
event. The criterion of predictive ability is a result of the focus on relevance as the
primary criterion of financial reporting. Relevant information must have value in
assisting users in making decisions. In this relation, the AASB states that financial
information:

… must be relevant to the decision-making needs of users. Information has the
quality of relevance when it influences the economic decisions of users by helping
them evaluate past, present or future events or confirming, or correcting, their past
evaluations. (AASB 2004b, para. 26)

Accounting information, therefore, must have the ability to evaluate past and present
events and to predict future events, which may affect the decision of the users of
financial reporting.

Given the above, predictive ability is regarded as a purposive criterion, since it is
related to the purpose of accounting information, which facilitates decision-making.
Beaver et al. (1968, p. 680) note the significant relationship between prediction and
decision thus: ‘a prediction can be made without making a decision, but a decision
cannot be made without, at least implicitly, making a prediction.’ As a result, the use
of predictive ability as a criterion in studies that evaluate the relevance of accounting
information will bring accounting closer to its aim of facilitating decision-making.
However, Beaver et al. (1968) argue that this process has its limitations. For
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example, results cannot be generalised out of a particular context. In other words,
what is better at predicting a specific event (e.g., stock returns) is not necessarily a
better predictor of other events (e.g., cash flows). Results of these kinds of studies
should, therefore, be interpreted cautiously. In spite of these problems, Beaver et al.
(1968) encouraged more studies in this field.

Turning to the evaluation of alternative accounting performance measures, as one of
the areas of research in accounting categorised by Kothari (2001), a main line of this
literature focuses on the relevance of earnings and cash flow from operations, as two
summary measures of firms performance, to market participants. To provide
evidence on this issue, most studies beginning with Ball and Brown (1968) use stock
prices or returns as the predictive criterion for evaluating the usefulness of
accounting performance numbers (hereafter: price-based studies).

According to methodologies used, these studies can largely be categorised into event
and association studies. The main goal of event studies is to assess the usefulness of
accounting data by investigating market reactions to its disclosure. Hence, in the
event study accounting researchers examine whether the disclosure of an event, such
as earnings announcement, leads to a change in the level or the variability of trading
volume or security prices over a short time period around the event. If the level of
security prices or trading volume changes within a period around the announcement
date (window), which is normally 2 or 3 days before and after an event, it can be
concluded that the accounting event contains new information about future cash
flows. The reliability of results depends on whether or not there are any confounding
events, such as a simultaneous dividend and earnings announcement in the event of
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interest. In the association study, accounting researchers examine the relationship
between firms’ financial performance measures (e.g., earnings or cash flow from
operations) and stock returns over a longer period, usually one year. Unlike event
studies, association studies do not assume that accounting reports are the only source
of information in capital markets. Thus, the causal relationship between accounting
data and changes in security prices is not hypothesised in these studies (Kothari
2001).

Despite the fact that price-based studies comprise a large proportion of the
accounting literature, they are subject to several limitations. One limitation of this
type of research is that it is a joint assessment of both information content and market
efficiency. Market efficiency implies that prices appropriately reflect the information
in accounting measures. Therefore, any lack of significant association between share
prices and accounting information is typically interpreted as showing that the
information tested does not possess any information content. However, if the market
is inefficient, it is difficult to infer what the lack of price reactions means (Wolk et al.
2004, p. 240).

The validity of the efficient markets hypothesis has been increasingly questioned,
from both empirical and theoretical points of view (Kothari 2001). For example
Sloan (1996), Xie (2001) and others find that the market fixates on earnings, and
stock returns fail to fully reflect the differential information content of the cash flow
and accrual components of earnings. This evidence casts doubt on the use of share
prices or stock returns as the predictive criterion in assessing the value relevance of
cash flow and accrual-based accounting data.
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Further, in most price-based studies, stock returns are regressed on the unexpected
part of accounting variables to evaluate the information content of the variable.
However, researchers use different prediction models to estimate the unexpected part
of the accounting variable that, in turn, may result in different outcomes (e.g.,
Rayburn 1986; Pfeiffer et al. 1998). In addition, while it appears that the use of some
advanced time-series models lead to more accurate predictions than naive random
walk models, it is less clear which model more precisely mirrors market
expectations. (e.g., Loftus & Miller 2000; Kothari 2001)

Holthausen and Watts (2001) argue that when researchers use share prices or stock
returns as a benchmark to evaluate the relevance of accounting measures, they
presume that the main users of accounting numbers are equity investors, and that the
focal use is a firm’s valuation. However, accounting standard setters usually take a
broader view of who the users are and, indeed, who uses accounting information. 6
Holthausen and Watts (2001) also contend that accounting regulator bodies, in
particular the FASB, has not placed any priority on equity valuation as an application
of financial statements. Yet financial statements are general-purpose, and their
information would be useful in various decision-making contexts. The authors assert
that the attribute, which is used to assess the relevance of accounting information,
should be in line with the objectives of this information, as specified by accounting
standard setters.

These factors together call into question the use of the association between
accounting numbers and stock returns/share price as a criterion for evaluating the

6

See Section 2.4 for more details regarding accounting users as defined by the AASB.
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usefulness of accounting information. As a result, some researchers (e.g., Greenberg
et al. 1986; Bowen et al. 1986 among others) have adopted the ability to predict
future cash flows as an alternative predictive criterion to evaluate the usefulness of
accounting numbers. Cash flow prediction is of significant value to a wide range of
financial statement users in their various decision-making contexts, such as investing
and lending (e.g., Bowen et al. 1986; Neill et al. 1991; Lorek & Willinger 1996;
Krishnan & Largay 2000). Using this criterion is also in accordance with the main
objective of reporting financial statements as determined by accounting standard
setters (e.g., FASB, 1978). In this context, Kothari (2001, p. 171) write:

An important stated objective of financial accounting standards is that financial
information should be helpful to users in assessing the amount, timing, and
uncertainty of future cash flows. An operational interpretation of this criterion is to
compare performance measures on the basis of their correlation with future cash
flows…if a researcher employs correlation with future cash flows as the criterion to
evaluate alternative performance measures, then the performance measure’s
correlation with prices would serve as a complementary test.

The above reasons combined with the increased availability of the reported cash flow
data following the promulgation of the cash flow statement worldwide have provided
major motivation for accounting researchers to focus on future cash flows as a
predictive criterion.

The remainder of this chapter is devoted to the review of a number of empirical
studies that have significantly contributed to our understanding of the usefulness of
accrual- and cash-based accounting information to capital market participants. For
the purpose of this thesis, these studies will be grouped under two main headings:
price-based studies and cash flow prediction studies.
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3.2 Evidence from Price-Based Studies

In their leading study, Ball and Brown (1968) examined the association between the
direction of unexpected earnings and cash flow from operations, on the one hand,
and the direction of abnormal stock returns during the month that earnings
announcement occurred on the other. This was a supplementary analysis to their
initial work on earnings. Cash flow was defined as earnings plus depreciation and
amortisation. Their findings implied that, in terms of the association with stock
returns, the information content of earnings was greater than cash flow from
operations. Beaver and Dukes (1972) used a different proxy for cash flow from
operations, which they defined as earnings plus the change in deferred tax account,
depreciation, amortisation and depletion. Similarly to Ball and Brown (1968), they
documented the occurrence of abnormal stock returns having a higher correlation
with unexpected earnings than with unexpected cash flow from operations.

While these two studies investigated the relative information content of earnings and
cash flow from operations, Patell and Kaplan (1977) and Beaver et al. (1982)
examined whether cash flow from operations had incremental information over and
above that already existing in accrual earnings. Patell and Kaplan (1977) used funds
from operations as a proxy of cash flow from operations. However, they failed to
show any incremental information content for cash flow from operations beyond
accrual earnings. Using net income plus depreciation, amortisation and depletion as a
proxy of cash flow from operations, Beaver et al (1982) found that the cash flow
variable provided incremental explanatory power beyond that provided by the
earnings variable. While acknowledging the limitation of their findings, Beaver et al.
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(1982) concluded that the information content of cash flow information was ‘an open
issue’ (Beaver et al. 1982, p. 34).

The above studies fail to support the hypothesis that cash flow from operations
possesses information content beyond earnings. One explanation for this outcome is
that these studies used the crude proxy of cash flow from operations. Subsequent
studies used more refined measures of cash flow from operations and introduced
more methodological refinements to improve upon earlier research efforts. These
studies can be divided into three sub-sections, in accordance with their themes: (i)
studies that focus on the information content of earnings and cash flows; (ii) studies
that focus on the information content of accruals; (iii) studies that focus on the
information content of cash flow components.

3.2.1 The Information Content of Earnings versus Cash Flows

Schaefer and Kennelley (1986) focused on the incremental explanatory power of
three cash flow measures for annual abnormal stock returns, over accrual earnings.
The three cash flow measures were: accrual earnings plus depreciation, depletion and
amortisation (a crude measure of cash flow from operations); accrual earnings plus
depreciation, depletion and amortisation adjusted for current accruals; and accrual
earnings plus depreciation, amortisation and depletion adjusted for current accruals
excluding changes in current maturities in long-term debt. They ran three multiple
regressions, with the percentage change in accrual earnings and the percentage
change in a cash flow measure as independent variables. Using US data during 1977
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to 1981, they provided evidence that accrual earnings had incremental information
beyond the three cash flow measures. They also found a high correlation between
accrual earnings and the crude measure of cash flow from operations in comparison
with the two other cash flow measures. Their results indicated that the two refined
measures of cash flow from operations did not add any explanatory power to the
security returns. Therefore, they concluded that the crude measure of cash flow from
operations was superior to the refined measures in explaining security returns.

Bowen et al. (1987) identified two perspectives regarding the role of cash flow data
in the decision-making process of accounting users. In the first one, which they
labelled the institutional perspective, accrual earnings is primitive and the question is
whether cash flow data provide incremental information beyond that provided by
accrual data. Another view, which they labelled the opposite perspective, contends
that cash flow data is primitive, and the related question is whether accrual-based
data add information to the underlying cash flow data. To answer the first research
question, they examined the incremental explanatory power of unexpected cash flow
data for abnormal stock returns over unexpected earnings alone, and unexpected
earnings and unexpected working capital from operations, together. Regarding the
second research question, they tested whether unexpected accrual-based measures
contain incremental information beyond that contained in unexpected cash flow
measures in explaining abnormal stock returns.

They employed earnings and working capital from operations as accrual measures
and cash flow from operations and cash flow from operations after investment as
cash flow measures. They used more refined measures of cash flow data by omitting
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changes in working capital from operations. Based on the sample of 98 US firms
during the period 1972–1981, Bowen et al. (1987) concluded that cash flow variables
(i.e., cash flow from operations and cash flow after investment) contain incremental
information over and above that contained in accrual-based measures (i.e., earnings
and working capital from operations). The results indicated that earnings,
individually and jointly with working capital from operations, had significant
association with abnormal stock returns. Earnings also had incremental information
content beyond that obtained by cash flow data. However, they failed to provide
convincing evidence that working capital from operations possessed the incremental
value over earnings.

Ali (1994) examined the association of unexpected earnings, cash flow from
operations and working capital from operations with abnormal stock returns. His
sample varied between 468 and 816 companies per year over the period 1974–1988.
The results of the linear model suggested that both earnings and working capital from
operations provided incremental information beyond that provided by each other and
cash flow from operations. However, he was unable to provide evidence that cash
flow from operations also possessed incremental information content over and above
that contained in earnings and working capital from operations. This evidence was
not consistent with the findings of Bowen et al. (1987). They attributed this
inconsistency to the difference between the sample compositions of the studies.

Ali (1994) argued that the use of a linear specification in the relation between
abnormal stock returns and unexpected accounting variables might be an explanation
why some studies failed to indicate incremental information content of cash flow
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data. He posited the idea that slope coefficients on accounting variables would bias
towards zero, if they were mostly affected by the transitory components rather than
permanent components of these variables. A higher absolute change in earnings,
working capital from operations and cash flow from operations were assumed to
result in a lower persistence in these variables.

Accordingly, he partitioned his sample into ‘low’ and ‘high’, based on whether the
magnitude of changes in three firm performance measures was above or below the
median value. Using the dummy variable approach, results of his multivariate
regression analysis revealed that the explanatory power of the new model was higher
than that of the linear model for abnormal returns. In addition, both earnings and
working capital from operations had incremental information for both the high and
low groups. However, cash flow from operations had only incremental information
for the group, with low changes in the absolute magnitude. Ali (1994) concluded that
the insignificant information content of cash flow from operations in the linear model
arose because of the influence of high absolute changes in unexpected cash flow
from operations, which were not separated in the linear regression model.

Cheng et al. (1996) investigated the association of earnings, and cash flow from
operations with abnormal stock returns, by incorporating the permanence of earnings
as a contextual factor. They hypothesised that cash flow from operations would have
greater incremental information content beyond that gained by earnings if earnings
were transitory. The sample comprised 1,479 US firms from 1988 to 1992 (5,120
firm-year observations). They used reported, rather than estimated, cash flow from
operation in their analysis. Further, both the levels of, and changes in, earnings and
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cash flow from operations were included in the regression models. The permanence
of earnings was measured via two approaches. First, firms were ranked based on the
magnitude of the change in earnings divided by the beginning of the stock price.
Firms with a ratio greater than their yearly cross-sectional median were considered to
have higher transitory items in their earnings measure. Second, they ranked firms
based on current earnings-to-price ratio and partitioned firms with a positive ratio
into nine groups and firms with a negative ratio into a tenth group. They considered
firms in the bottom and top two groups as firms with transitory earnings. Their
results indicated that the relation between abnormal stock returns and the level and
change in cash flow from operations was affected by the earnings permanence. Also,
when the permanence of earnings decreased, cash flow from operations had
incremental information content beyond that obtained from earnings.

Cheng et al. (1997) attempted to empirically examine the value relevance of cash
flow from operations reported under the cash flow statement. To assess this issue
they conducted three linear regression models. In Model 1, unexpected stock returns
were regressed on both changes and levels in earnings and reported cash flow from
operations; in model 2, unexpected stock returns were regressed on both the levels
of, and changes in earnings and estimated cash flow from operations; in model 3, the
level and change in reported cash flow from operations were included in model 2.
Their final sample consisted of 3,982 firm-year observations for the period from
1988 to 1993. Cheng et al. (1997) provided evidence that both estimated and reported
cash flow from operations had incremental information content beyond earnings in
explaining stock returns (models 1 and 2). However, in the presence of reported cash
flow from operation, estimated cash flow from operations lost its significance (model
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3). Their results supported the view of Bahnson et al. (1996) that estimated cash flow
from operations was not an adequate proxy for reported cash flow from operations.

Following Ali (1994), Pfeiffer et al. (1998) investigated the association of earnings,
working capital from operations and cash flow from operations with stock returns.
They developed a serial dependency model based on auto- and cross-correlations
between cash flow from operations, current accruals, and non-current accruals to
estimate market expectations of earnings, working capital from operations and cash
flow from operations. They found that the prediction model, based on serial
dependency, outperformed the random walk model used by Ali (1994) in terms of
prediction accuracy.

Employing both the random walk model and the serial dependency model, Pfeiffer et
al. (1998) estimated the regression of size-adjusted stock returns on the unexpected
components of earnings, working capital from operations and cash flow from
operations. When the linear regression using the random walk expectations model
was conducted, the coefficient on cash flow from operations was insignificant and
negative with regard to stock returns. When the regression was re-estimated using the
serial dependent expectations model, the coefficient on unexpected cash flow from
operations was significantly positive. Further, the explanatory power of the
regression using the serial dependency expectation model was higher than that using
random walk models.

Consistent with Ali (1994), the authors also divided the whole sample into two
groups based on the magnitude of the change in earnings, the change in working
capital from operations and the change in cash flow from operations. Using the
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random walk model, they found that the unexpected components of all variables
were significantly related to stock returns, with the exception of extreme unexpected
components of cash flow from operations. However, using the serial dependency
expectation model, they showed that the unexpected components of earnings,
working capital from operations and cash flow from operations were significant for
both the moderate and extreme values of the unexpected components. Based on these
results, they attributed the failure of previous studies to find information content of
cash flow from operations to an inability to accurately estimate the market’s
expectations.

Hodgson and Stevenson-Clarke (2000) examined the value relevance of earnings and
cash flow from operations in explaining annual stock returns in an Australian setting.
They incorporated three improvements in their regression models: (i) conducting a
non-linear, in addition to linear, estimation approach; (ii) employing both the level
and change in earnings and cash flow from operations; (iii) partitioning the sample
into small and large firms. Their total sample comprised 121 Australian firms (774
firm-year observations) over the period 1989–1996. To separate firms based on their
size, they first ranked firms by year and then used market capitalisation as a proxy
for size. A firm was assigned to a ‘small’ or ‘large’ group if its market capitalisation
was below or above the median for that year.

Hodgson and Stevenson-Clarke (2000) provided evidence that the relationship
between stock returns-earnings and stock returns-cash flow from operations were
nonlinear. The degree of this nonlinearity was, however, influenced by transitory
items and firm size. Specifically, the nonlinear models were more relevant for
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smaller firms than for larger firms, implying that earnings and cash flow from
operations for small firms contained more transitory items and were less persistent.
Hodgson and Stevenson-Clarke (2000) also found that the incremental information
content of cash flow from operations over earnings in explaining stock returns was
greater for larger firms than for smaller firms. This was probably due to the adoption
of the income smoothing strategy by larger firms.

Cheng and Yang (2003) attempted to extend related previous studies on two fronts:
(i) by determining whether the incremental information content of cash flow from
operations would be affected by cash flow extremity; and (ii) by providing additional
evidence on the supplementary role of earnings when cash flow from operations was
extreme. The dependent variable in their related models was market-adjusted returns,
while their independent variables were earnings and cash flow from operations. Their
US study included 25,993 firm-year observations between 1989 and 1997.

Similarly to Cheng et al. (1996), Cheng and Yang (2003) summed coefficients on
levels and changes in earnings and cash flow variables to provide incremental
information content of earnings and cash flow from operations. Following the
established methodology, as per Ali (1994) and Cheng et al. (1996), Cheng and Yang
(2003) separated both levels and changes of earnings and cash flow from operations
into groups based on moderate and extreme earnings and cash flow from operations.
Based on the dummy variable method, they analysed the effect of earnings extremity
and cash flow extremity on their models. They then re-examined their analyses using
the portfolio approach and concluded that only moderate cash flow from operations
had incremental information content beyond earnings. Similarly, when they were
moderate, earnings provided incremental information beyond that provided by cash
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flow from operations. In other words, the superior value relevance of earnings to
cash flow from operations, as evidenced in previous research, was not valid when
earnings were extreme.

3.2.2 The Information Content of Cash Flows and Accruals

While the studies reviewed in the previous section explored the incremental
information content of cash flow beyond earnings, the focus of the following studies
is to investigate the information content of the cash flow and accrual components of
earnings to explain stock returns.

Wilson (1987) examined whether the accrual and cash flow components of
accounting earnings provided incremental information over and above that provided
by earnings. Consistent with Patell and Kaplan (1977), he assumed that the stock
market did not react to the disclosure of funds from operations, subsequent to the
earnings announcement. Instead of considering a contemporaneous disclosure for
both earnings and funds from operations, Wilson (1987) employed the earnings
announcement date (earnings released in Wall Street Journal) and funds
announcement date (date the annual report arrives at the Securities and Exchange
Commission) as two separate events.

Earnings were disaggregated in two different ways: working capital from operations
and non-current accruals, and cash flow from operations and total accruals. He
collected a sample of US firms for the years between 1981 and 1982 (a total of 322
firm-year observations). The information content was measured using two
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approaches: the cross-sectional regression approach and the portfolio approach.
Results obtained from the two approaches revealed that working capital from
operations was not related to a significant market reaction. However, cash flow from
operations had information content. The relationship of cash flow from operations
and total accruals with stock returns was positive and significant after controlling
earnings. Wilson (1986) thus concluded that the combination of cash flow from
operations and total accruals had incremental information content beyond earnings.
However, he did not indicate whether accrual components possess incremental
information content beyond that which exists in cash flow from operations or not.
Further, his results did not provide evidence to support the claim that information
content of working capital from operations and non-current accruals can
incrementally explain stock returns beyond earnings.

Wilson (1986) attempted to complement Wilson (1987) 7 by focusing on the separate
information content of cash flow and accrual components of earnings. It raised the
following research questions: (i) do the accrual and funds from operations
components of earnings provide incremental information content beyond that
provided by earnings? and (ii) do accruals obtain incremental information content
over and above that obtained from funds from operations? Funds from operations
were referred to cash flow from operations and working capital from operations. He
introduced the two-return model to provide a link between stock returns and earnings
components (i.e., accruals and cash flows) on the Wall Street Journal earnings
announcement date and the financial statement release date.
7

Wilson produced two publications (i.e. Wilson 1986, 1987) based on his thesis at Carnegie Mellon
University. Although the 1986 paper in The Accounting Review was published followed by the 1987
article in the Journal of Accounting Research, the results reported in 1987 were considered by Wilson
as an extension of his 1986 article (Neill et al. 1991).
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Using the same data in Wilson (1987), Wilson (1986) found that the answers to his
research question were significantly in the affirmative. In addition, results of the
study indicated that current accruals had incremental information content to cash
flow from operations. However, non-current accruals had no incremental information
to working capital from operations. Wilson (1986) considered that the source of
accrual relevance was more likely from current accruals. However, he did not
examine this possibility. Moreover, since the sample period of his study covered a
recession, he argued that macroeconomic factors might have influenced the results.

While Wilson (1986, 1987) used an event methodology, Rayburn (1986) used an
association approach to examine the information content of cash flow from
operations and accrual data. The variables of study included: cash flow from
operations, aggregate accruals, current accruals and aggregate non-current accruals.
The latter were decomposed into depreciation, amortisation and depletion expense,
and deferred tax. To assess the association between the selected accounting variables
and abnormal returns, Rayburn (1986) firstly estimated the magnitude of the
unexpected component of accounting variables through two expectation models: (i)
the random walk model as a naive expectations model; and (ii) a time-series model
referred to as the holdout model. Under the holdout model, each independent
variable was regressed on the lagged values of the independent variables, but the
test-year observations were excluded. The parameter values obtained from the
regressions were used to measure the forecast error of each variable for the test year.
Rayburn (1986) then regressed those forecast errors against abnormal returns. The
sample comprised 175 US firms for the 20-year period between 1963 and 1982.
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Results showed that cash flow and total accruals were value relevant and had
incremental information over earnings. However, the results of the accrual
components were inconclusive and sensitive to the expectations models used. Under
the holdout model, only cash flow and current accruals had information content,
which was consistent with Wilson’s (1986) result. However, the results of the
random walk model implied that all independent variables were useful in explaining
abnormal returns. Rayburn (1986) attributed the diversity in results of the two
models to the large outlier observations produced by the holdout model. After
excluding outliers her explanation was confirmed.

Bernard and Stober (1989) further extended Wilson’s (1987) work. Using the same
research methodology, they examined whether Wilson’s findings could be
generalisable if a longer time sample period and a larger sample were used. They
also investigated whether Wilson’s (1987) results stemmed from microeconomic
conditions. Bernard and Stober (1989) showed that cash flow from operations was
not value relevant beyond the study period Wilson used (i.e., 1981 and 1982). When
the state of the economy was considered in their analysis, they were unable to justify
the behaviour of stock price differences between the two study periods. Bernard and
Stober (1989) also examined the association between security returns and the
components of accruals, that is, changes in account receivables, changes in inventory
and changes in accounts payable. Their results showed that these components were
not relevant to explain market-adjusted returns. The authors provided two
explanations for their conclusion: first, financial statement release dates were not
important to security pricing, since market participants were already informed;

70

Chapter 3: Review of Literature

second, the differential value relevance of cash flow and accrual components of
earnings were too contextual to draw any general conclusion.

Dechow (1994) extended the literature by directly examining the relative ability of
earnings and cash flow from operations to explain stock returns. She hypothesised
that accruals would play a more significant role in the enhancement of earnings’
ability to measure firm performance in three situations: (i) short intervals (i.e., one
quarter or one year), (ii) an increase in the absolute magnitude of aggregate accruals,
and (iii) an increase in the length of the operating cash cycle. Under each
circumstance, she predicted that net cash flows and cash flow from operations would
be less informative than earnings.

Dechow’s (1994) data was based on quarterly, yearly and four-yearly periods.
Empirical results confirmed her prediction that earnings had greater power than net
cash flows and cash flow from operations in explaining stock returns in both short
(quarterly and annually) and long intervals (four yearly). However, as the
measurement interval increased, the association of net cash flows and cash flow from
operations with stock returns was enhanced. In addition, the explanatory power of
net cash flows and cash flow from operations for stock returns decreased as the
magnitude of aggregate accruals increased. Dechow (1994) then disaggregated
operating total accruals into current and non-current accruals and documented that as
current accruals increased, cash flow-returns relationship decreased. But when noncurrent accruals increased, the association between cash flow from operations and
stock returns did not significantly decrease. Thus, Dechow (1994) concluded that the
current accrual component of earnings plays an important role in mitigating timing
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and matching problems in cash flow from operations. The results also confirmed her
hypothesis that the ability of cash flow from operations to measure the performance
of a firm declined as the length of operating (trading) cash cycles increased.

Subramanyam (1996) focused on the role of discretionary accounting choices in the
information content of earnings. More specifically, he addressed the question of
whether discretionary accruals were priced by the capital market. Subramanyam’s
empirical analysis was based on a sample of 21,135 firm-year observations
comprising 2,808 US firms for the 20-year period of 1973–1993. Discretionary
accruals were computed using a cross-sectional version of Jones’ (1991) model.
Within three univariate models, stock returns were regressed individually on cash
flow from operations, nondiscretionary earnings (i.e., the sum of cash flow from
operation and nondiscretionary accruals) and earnings.

Subramanyam (1996) proposed that if accruals enhance the value relevance of
earnings by mitigating timing and matching problems in cash flow from operations,
nondiscretionary earnings could better explain the variations of stock returns than
cash flow from operations; as well its coefficient being higher than that of cash flow
from operations. In a similar way, he assumed that if earnings were more value
relevant than nondiscretionary earnings, discretionary accruals would enhance the
information content of earnings to predict stock returns. Results confirmed his
assumptions. Subramanyam (1996), therefore, concluded that discretionary accruals
were generally priced by capital markets. Furthermore, through conducting
multivariate regression models, he supported the view that the discretionary accrual
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component of earnings had incremental information content beyond that provided by
the nondiscretionary accrual component.

To explain the underlying reason for the pricing of discretionary accruals,
Subramanyam (1996) proposed two alternative scenarios. First, he assumed that in an
efficient market the discretionary accrual component of earnings was priced by
market participants because discretionary accruals enhanced the ability of earnings to
mirror the economic value of the firm. Second, he proposed that the pricing of
discretionary accruals was an indication of mispricing because the market was
fixated on earnings and, thus, was not able to detect the opportunistic earnings
management via discretionary accruals. To test the above assumptions, various
analyses were conducted. Subramanyam (1996) provided evidence on income
smoothing, the predictive ability of discretionary accruals to forecast future earnings
and future cash flows, and the association of discretionary accruals with changes in
current and future dividends. His findings suggested that managers enhanced the
information content of earnings by smoothing income, or by communicating inside
information on future profitability. Nevertheless, Subramanyam’s findings were
conditional on the fact that the Jones (1991) model accurately estimated discretionary
accruals.

Cotter (1996) examined the extent to which the components of earnings and cash
flows were able to capture value relevant events as reflected in stock returns in a
timely manner. Earnings were disaggregated into cash flow from operations, current
accruals, non-current accruals and non-operating accruals. Following the
requirements of the cash flow statement, total cash flows were disaggregated into
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cash flow from operations, cash flow from investing and cash flow from financing.
The sample of the study consisted of 107 Australian firms over the period 1975–
1985. Cotter (1996) used measurement intervals of one, two, five and 10 years. Her
results suggested that the components of earnings generally had higher explanatory
power than the components of total cash flows for stock returns for all measurement
intervals. Disaggregated earnings also had greater power than aggregate earnings in
explaining stock returns. Cash flow from operations and current accrual components
of earnings contributed significantly to the value relevance of earnings in the short
interval. In relation to the value relevance of disaggregated cash flows, her results
indicated that cash flow from operations had significant association with stock
returns over all measurement intervals. Cash flow from investment was significantly
related to stock returns for only four out of ten one-year intervals, while cash flow
from financing was able to explain stock returns for one of the ten one-year intervals.

Chia et al. (1997) compared the value relevance of aggregate earnings with
disaggregated earnings in relation to stock returns in an Australian context. The
disaggregated earnings in this study comprised cash flow from operations, current
accruals and non-current accruals. Chia et al. (1997) studied 915 firm-year
observations between the period 1985 and 1990. The sample was obtained from the
top 500 firms listed on the ASX, and with a June financial year-end. Four regression
models using a cross-sectional approach were analysed. The dependent variable was
stock returns while the independent variables at each regression were: (i) earnings;
(ii) cash flow from operations, current accruals, and non-current accruals; (iii)
earnings and the first differences in earnings; and (iv) cash flow from operations,
current accruals, non-current accruals and their first differences. Their results
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generally supported the view that disaggregated earnings had higher explanatory
power than aggregate earnings in explaining stock returns.

Loftus and Sin (1997) provided Australian evidence on the role of accruals in
improving the value relevance of earnings by comparing the association of earnings
and cash flow from operations with stock returns for intervals of one, two, three and
four years. They attempted to extend Dechow (1994) by separately examining the
role of current and non-current accruals in the earnings-returns relation. Their sample
comprised 215 companies out of the top 500 listed firms in the ASX for the period
between 1985 and 1990 (totalling 915 firm-year observations) and with June
financial year-end. Consistent with Dechow (1994), they found that for the short
interval (one to two years), earnings had higher significant explanatory power than
cash flow from operations in relation to stock returns. However, the relation between
cash flow from operations and stock returns was improved when longer measurement
intervals (two to three years) were introduced.

To examine the role of current and non-current accruals, Loftus and Sin (1997)
regressed stock returns on earnings, cash flow from operations and cash flow from
operations adjusted with current accruals. The comparison between their regression
models revealed that the adjusted cash flow from operations with current accruals did
not improve the explanatory power of the relationship between cash flow from
operations and stock returns. Further, the association between earnings and stock
returns was greater than the association between adjusted cash flow from operations
and stock returns. Consequently, they concluded that current accruals did not play a
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significant role in enhancing the earnings-returns relationship and that the earnings
model is superior to cash flow model because of non-current accruals.

Guay and Sidhu (2001) attempted to provide more evidence on Dechow’s (1994)
hypothesis that non-current accruals have lower information content than current
accruals. In particular, they investigated the role of non-current accruals in improving
the value relevance of earnings. Based on 41,570 US firm-year observations for the
years 1962 through to 1995, they initially found that the earnings-returns regression
had greater explanatory power than the cash flow-returns regression. They concluded
that accruals were able to mitigate timing and matching problems in cash flow from
operations. To evaluate the role of current and non-current accruals in improving the
value relevance of earnings, they regressed stock returns on the sum of current
accruals and cash flow from operations. Although the explanatory power of this
regression increased in comparison to the cash flow-returns regression, it was still
lower than the earnings-returns regression. This suggested that non-current accruals
might be informative. However, the incremental explanatory power of non-current
accruals was not as high as that of the current accruals.

To explain the lower contribution of non-current accruals, Guay and Sidhu (2001),
controlled their results for three factors. They argued that one possible reason for the
result was that the information content of earnings components was masked by
aggregate earnings. Accordingly, they regressed stock returns on cash flow from
operations, current accruals and non-current accruals. Coefficients on cash flow from
operations, current accruals and non-current accruals were positive and significant.
However, the coefficients on cash flow and current accruals were larger than that of
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non-current accruals. This confirmed Dechow’s (1994) argument that non-current
accruals reverse in a longer period (i.e., three years) than current accruals (less than
one year). In addition, Guay and Sidhu (2001) found that this regression had greater
explanatory power than the earnings-returns regression. The result implied that
earnings masked the information content of its components, in particular non-current
accruals. They also regressed stock returns on cash flow from operations, current
accruals and decomposed non-current accruals into depreciation expense, deferred
tax and other non-current accruals. The explanatory power of the regression
improved slightly. However, accrual components were positive and significant.

Guay and Sidhu (2001) then assumed that the above results might suffer from timing
problems, because non-current accruals reversed in a longer period in comparison to
current accruals. An increased interval could, therefore, better take into account the
information about non-current accruals. Results confirmed their assumption: the
explanatory power of their regression increased dramatically from a two-year to a
five-year interval. In addition, the slope coefficient on non-current accruals improved
by 50 percent, indicating that this component of earnings was mostly affected by
timing problems.

Finally, Guay and Sidhu (2001) assumed that the measurement errors in the variables
might bias the results, in particular, those regarding the incremental information
content of non-current accruals. Subsequently, they re-examined their regression
models using reported cash flow from operations under the cash flow statement.
Reported cash flow from operations was also used in the measurement process of
current and non-current accruals. Their results provided a significant improvement in
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the explanatory power of the regression models. Guay and Sidhu (2001) concluded
that although non-current accruals played a role in mitigating timing and matching
problems in cash flow from operations, the contribution of current accruals in this
regard was greater than non-current accruals.

3.2.3 The Information Content of Cash Flow Components

Most of the studies discussed in the previous sections aimed to explore the
incremental information content of earnings, cash flow from operations and accruals.
Livnat and Zarowin (1990) extended the above literature by focusing on the
information content of cash flow components rather than earnings components.
Using the evidence from the finance literature, they initially examined the
association of the components of operating, financing and investing cash flows and
total accruals with annual security returns. To provide comparability with previous
studies (e.g., Rayburn 1986; Bowen et al. 1987), they re-examined the information
content of aggregate earnings and the main components of earnings (i.e., cash flow
from operations and total accruals) to explain abnormal security returns. They also
examined the association of total accruals and cash flow from operations, financing
and investing activities with security returns.

Four cross-sectional regression models were employed using pooled data across the
sample period of 1974–1986 and yearly with at least 345 firm-year observations per
year. Livnat and Zarowin (1990) estimated the unexpected components of accounting
variables using random walk model and used abnormal stock returns as the
dependent variable. Their results showed that the components of cash flow from
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operations were highly related to security returns (except to tax payments), while
those components that were cash increasing (decreasing) had a positive (negative)
sign. The results for the coefficients of the financing components were generally
consistent with information asymmetry arguments: the signs of debt issuance and
preferred stock issuance coefficients were positive and negative, respectively.
However, the latter was not statistically significant. Contrary to expectations, the
coefficient on common stock issuance was positive and insignificant. The sign of the
coefficient on dividends was positive and significant, as predicted. The components
of investing activities were overall insignificant.

In sum, consistent with Bernard and Stober (1989), the findings of Livnat and
Zarowin (1990) did not confirm that disaggregating earnings into cash flow from
operations and total accruals enhance the value relevance of earnings. When cash
flow from investing and financing activities were added to the cash flow from
operations and total accruals, however, the explanatory power of their model
increased. When all cash flows further disaggregated into their components, the
explanatory power of their models improved remarkably. Their results were not
sensitive to the use of the fiscal year as a return window, the use of raw rather than
abnormal returns, the exclusion of outliers, the size of firms and the use of alternative
forecasting models.

Clinch et al. (2002) examined the usefulness of direct cash flow components and
indirect accrual components to explain stock returns by Australian firms. Clinch et
al. (2002) studied 648 firm-year observations for the sample period between 1992
and 1997. Their sample mostly derived from the largest Australian firms with a
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market capitalisation of greater than A$10 million. They classified their sample into
industrial firms and mining firms. Results of the regressing stock returns on cashand accrual-based variables showed that for both industrial and mining firms, accrual
components provided incremental information content beyond that provided by total
accruals. However, the components of cash flow from operations had incremental
information content beyond the aggregate measure of cash flow from operations for
mining firms only.

Clinch et al.’s results showed that when cash flow components had low explanatory
power for future cash flows, the cash flow components did not possess significant
explanatory power for stock returns over the aggregate cash flow from operations for
both mining and industrial groups. The authors suggested that the inconclusive
findings for incremental explanatory power of cash flow components in their main
results might be attributed to the different average levels of the cash flow predictive
ability between the mining and industrial groups. They also found that the cash flow
components of firms with high ratios of days receivables or days payables provided
incremental explanatory power beyond aggregate cash flow from operations for
industrial group only. Finally, Clinch et al. (2002) provided evidence that reported
cash flow components were more value relevant than estimated cash flow
components when there were significant differences between reported and estimated
components.

Table 3.1 presents a summary of price-based studies and their findings, as discussed
in Section 3.2.

80

1974–1988

1988–1992

1988–1993

Ali (1994)
(USA)

Cheng et al. (1996)
(USA)

Cheng et al. (1997)
(USA)
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1972–1981

Period
Examined
1977–1981

Bowen et al. (1987)
(USA)

Schaefer and Kennelley (1986)
(USA)

Study

EARN and CFO

EARN and CFO

EARN, WCFO and CFO

EARN, WCFO, CFO and
CFAI

EARN, NIDPR and two
refined measures of CFO

Main Independent Variables

Main Findings
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(Continued)

Reported and estimated CFO separately, has incremental
explanatory power for stock returns over EARN. However,
estimated CFO has no incremental information content in the
presence of reported CFO.

CFO has more incremental explanatory power for stock returns
beyond that provided by EARN when there is low EARN
permanence.

WCFO has incremental information content beyond that already
existing in EARN. CFO does not have incremental information
content beyond that already existing in either EARN or WCFO.
Changes in EARN and WCFO were significantly related to stock
returns for both small and large changes. Changes in CFO were
only associated with stock returns when there is small changes in
CFO.

Both CFO and CFAI have incremental information content
beyond both EARN and WCFO. In addition, WCFO has no
incremental information content beyond EARN.

NIDPR is highly correlated with EARN. The CFO proxies are not
significant in explaining stock returns in most years.

Panel A Studies on the Information content of earnings and cash flow from operations

Table 3.1 A Summary of Price-Based Studies

1989–1997

Cheng and Yang (2003)
(USA)
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1989–1996

Period
Examined
1980–1996

Hodgson and Stevenson-Clarke
(2000)
(Australia)

Pfeiffer et al. (1998)
(USA)

Study

Panel A (continued)

Table 3.1 (Continued)

EARN and CFO

EARN and CFO

EARN, WCFO and CFO

Main Independent Variables
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(Continued)

CFO has incremental information content beyond EARN when
CFO is moderate. Further, only moderate, not extreme, EARN
has incremental information content beyond CFO. After
controlling EARN and CFO extremity, only moderate EARN is
more value relevant than CFO, and extreme EARN is less value
relevant than moderate CFO.

A non-linear functional relation between EARN or CFO with
stock returns enhances the explanatory power of EARN and CFO.
However, the strength of the relationship is related to firm size.
CFO has incremental information content in explaining stock
returns beyond EARN only for large firms.

CFO has incremental information content beyond that already
existing in either EARN or WCFO for both moderate and extreme
unexpected components. Ali’s (1994) results are affected by
using different measures for market expectations.

Main Findings

1977–1989

1960–1989

1973–1993

Bernard and Stober (1989)
(USA)

Dechow (1994)
(USA)

Subramanyam (1996)
(USA)
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1981–1982

Period
Examined
1963–1982

Rayburn (1986)
(USA)

Wilson (1986, 1987)
(USA)

Study

EARN, CFO, TAC, DA, NDA
and NDNI

EARN and CFO

CFO, WCFO, CA and NCA

CFO, TAC, WCFO, CA and
NCA

EARN, CFO, WCFO, CA and
NCA

Main Independent Variables

Main Findings
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(Continued)

DA has incremental information content beyond that contained in
CFO and NDA. DA predicts future profitability (i.e., EARN,
NDNI and CFO) and dividend changes.

EARN is more value relevant than CFO. The value relevance of
CFO decreases as the magnitude of both aggregate accruals and
operating cash cycle increases. Current accruals have information
content while non-current accruals do not have information
content.

CFO, TAC and CA are value relevant in explaining stock returns.
The statistical significant of the coefficient on NCA is sensitive to
the expectations model used.
Wilson’s results (see above) are sensitive to change in the test
period of the study.

Accruals and CFO have incremental information content beyond
EARN. CA has incremental information content beyond CFO.
WCFO does not have incremental information content beyond
EARN.

Panel B Studies on the Information content of cash flow from operations and accruals

Table 3.1 (Continued)

1985–1990

1962–1995

Loftus and Sin (1997)
(Australia)

Guay and Sidhu (2001)
(USA)
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1985–1990

Period
Examined
1975–1985

Chia et al. (1997)
(Australia)

Cotter (1996)
(Australia)

Study

Panel B (continued)

Table 3.1 (Continued)

EARN, WCFO, CFO, CA,
NCA and DEP

EARN, CFO and CA

EARN, CFO, CA and NCA

EARN, CA, NCA, NOA,
CFO, CFI and CFF

Main Independent Variables
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(Continued)

NCA have incremental information content beyond CFO, WCFO
and CA. The contribution of CA is more than NCA in explaining
stock returns.

EARN is more value relevant than CFO. NCA has important role
in enhancing the explanatory power of EARN for stock returns.
However, the role of CA in this regard is negligible.

Disaggregating EARN into CFO, CA and NCA has more
explanatory power for stock returns than aggregate EARN.

The accrual model (i.e., CFO, CA, NCA and NOA) has higher
explanatory power than the cash flow model (i.e., CFO, CFI, and
CFF) for stock returns for all intervals (one, two, five and 10
years). The accrual model is more useful than aggregate EARN in
explaining stock returns. Further, CFO and CA are more value
relevant than NCA in short intervals. CFO is able to explain stock
returns significantly over all intervals. But investing and
financing cash flows are not generally value relevant.

Main Findings
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1992–1997

Period
Examined
1974–1986

CFO, TAC, CSHRD,
CSHPD, NINTPD, TXPD,
OTHCSH, TAC, ACCREV,
ACCSUP, ACCTX, ACCINT,
ACCOTH, ACCNONCSH

EARN, TAC, CFO and its
components, CFI and its
components, and CFF and its
components

Main Independent Variables

Disaggregating EARN into CFO and TAC does not enhance
explaining stock returns. However, decomposition of CFO and
CFF into their components does improve explaining stock
returns. CFI and most of its components are not significantly
related to stock returns.

Main Findings
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Direct cash flow components and indirect accrual components
have incremental information content beyond that provided by
CFO and TAC. The incremental explanatory power of direct
cash flow components is associated with the ability of direct
cash flow components to predict future cash flow. Reported
direct cash flow components provide incremental explanatory
power for stock returns beyond that obtained by estimated
direct cash flow components.
Variable definition: EARN is earnings; WCFO is working capital from operations; CFO is cash flow from operations; TAC is total accruals; CFAI is
cash flow after investment; CA is current accruals; NCA is non-current accruals; DA is discretionary accruals; NDA is nondiscretionary accruals; NDNI
is nondiscretionary net income; DEP is depreciation and amortisation expense; NOA is non operating accruals, CFF is cash flow from financing; CFI is
cash flow from investing, CSHRD is cash received from customers, CSHPD is cash paid to suppliers and employees; NINTPD is net interest paid,
TXPD is taxes paid; OTHCSH is other cash flow from operations; ACCREV is accruals related to sales and customers; ACCSUP is accruals related to
suppliers and employee expenses; ACCTX is accruals relating to tax expense; ACCINT is accruals relating to net interest expense; ACCOTH is accruals
relating to other expenses; ACCNONCSH is non cash accruals.

Clinch et al. (2002)
(Australia)

Livnat and Zarowin (1990)
(USA)

Study

Panel C Studies on the information content of cash flow components

Table 3.1 (Continued)
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3.3 Evidence from Cash Flow Prediction Studies

This section concentrates on the review of various studies, which examined the
relevance of accounting data to predict future cash flows.

In their pioneering study, Bowen et al. (1986) investigated the relationship between
earnings and a continuum of cash flow measures for a sample of 324 US firms over
the period 1971–1981. Their study attempted to answer the following three research
questions: (i) whether there was a high correlation between the traditional cash flow
measures and the refined measures of cash flow; (ii) whether there was a high
correlation between earnings and various measures of cash flow data; and (iii)
whether earnings had a higher predictive ability for future cash flows than cash flow
from operations.

They used six variables in the analysis: NIBEI (net income before extraordinary
items and discontinued operations), NIDPR (NIBEI + depreciation and amortisation
expense), WCFO (working capital from operations, estimated as NIDPR +
adjustments for other elements of NIBEI not affecting working capital), CFO (cash
flow from operations, estimated as WCFO + adjustments for the change in non-cash
current assets and current liabilities), CFAI (cash flow after investment) and CC
(change in cash, estimated as CFAI + net financing activity during the period). They
considered NIDPR and WCFO as traditional measures of cash flow from operations,
while CFO, CFAI and CC as alternative measures of cash flow.
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Bowen et al. (1986) showed that NIDPR and WCFO were not highly correlated with
CFO, CFAI and CC. Therefore, they concluded that traditional measures of cash
flow used in earlier studies were poor proxies of more developed measures of cash
flow. In addition, the authors found that NIDPR and WCFO were highly correlated
with NIBEI. However, the correlation of NIBEI with CFO, CFAI and CC was low.
Their findings implied that traditional measures of cash flow used in earlier studies
were unlikely to provide different information from that already contained in
earnings. Bowen et al. (1986) suggested that this was a possible explanation for the
failure of some previous studies to show the information content of cash flow from
operations. Finally, to examine the predictive ability of the NIBEI and CFO for
future cash flows, the authors ran a simple random walk forecast model. Their results
showed that NIDPR as well as WCFO were better predictors for the one- and twoyear-ahead CFO than were CFO itself and NIBEI. Their findings, therefore, did not
support the FASB’s (1978) assertion that earnings were superior to cash flow data in
predicting future cash flows.

Greenberg et al. (1986) examined the predictive ability of current earnings and
current cash flow from operations for future cash flows. Based on two ordinary least
squares regression models, they alternatively regressed future cash flows for the one
to five year intervals on current cash flow from operations and earnings. Their
sample consisted of 157 US firms over the period 1971–1981. Based on values of the
R2 across firms, their findings showed that for all lag periods, earnings largely had a
greater power to explain future cash flows than cash flow from operations.
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Percy and Stokes (1992) re-examined Bowen et al.’s (1986) study using Australian
data. They applied Bowen et al.’s two traditional measures of cash flow from
operations (NIDPR and WCFO) and a refined measure of cash flow from operations
(CFO). Percy and Stokes (1992) focused on three issues: (i) the correlation between
NIDPR, WCFO and CFO; (ii) the correlation between accrual earnings and three
measures of cash flow from operations; and (iii) the relative predictive ability of
earnings and CFO for future cash flows. Their sample consisted of 99 companies
(representing 23 industries) over the period 1974–1985. To overcome non-stationary
problems in their time series analyses, Percy and Stokes (1992) employed variables
in the form of the first difference and the percentage change. They used Bowen et
al’s simple random walk model to predict one-year and two-year future cash flows.
They then estimated the median absolute forecast error of each forecast series. The
Friedman two-way analysis of variance by ranks was used to assess the statistical
significance of the differences in the median absolute forecast errors for each
variable.

Overall, their findings were consistent with those reported in Bowen et al. (1986).
That is, NIDPR and WCFO were correlated more with earnings than was CFO. Low
correlation occurred between traditional measures of cash flow (i.e., NIDPR and
WCFO) and CFO. These results were also generalisable across industry sub-samples.
Percy and Stokes (1992) also found that NIDPR and WCFO could better predict
future cash flows one- and two-year-ahead than CFO or accrual earnings could.
However, their industry analysis indicated that, with the exception of the retail
industry, results for the relative predictive accuracy were not generaliseable across
industry groups.
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Lorek et al. (1993) examined both the time series properties (e.g., seasonality,
autocorrelation) of working capital from operations per share and cash flow from
operations per share and their predictive ability for future cash flows using quarterly
US data for the years of 1976–1984. They also compared the predictive ability of
cash flow from operations and working capital from operations using univariate
time-series models with a pooled, cross-sectional regression model as used in
previous studies (e.g., Wilson 1987; Bernard & Stober 1989). Their out-of-sample
forecast was assessed by both the mean absolute percentage error and the mean
squared error. The authors provided evidence that the statistical patterns of working
capital from operations were similar to those of earnings. However, the time-series
properties of cash flow from operations and earnings were different. In addition, a
seasonal Autoregressive Integrated Moving Average (ARIMA) model outperformed
the multivariate cross-sectional models in predicting future cash flows.

Finger’s (1994) study addressed three issues: (i) the predictive ability of earnings and
cash flow from operations; (ii) the incremental predictive ability of earnings to
forecast future cash flows beyond cash flow from operations; (iii) the predictive
ability of earnings for future earnings. Her sample comprised 50 US firms during the
period of 1935–1987. Using time-series regression models, she found that cash flow
from operations had greater predictive ability than earnings for a shorter horizon (one
to two years ahead). However, the ability of earnings and cash flow from operations
to predict future cash flows was nearly equal for a longer horizon (four to eight years
ahead). Based on the out-of-sample forecasts, earnings did not provide incremental
information over and above that provided by cash flow from operations in predicting
future cash flows. In addition, the use of random walk models improved the
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predictive ability of earnings for future earnings for one-year, but not for four- or
eight-year horizons.

Lorek and Willinger (1996) extended the study of Lorek et al. (1993) by employing a
new multivariate, time series model and a firm-specific ARIMA model to forecast
future cash flows. They also compared the predictive performance of the
aforementioned models with the cross-sectional regression model developed by
Wilson (1986, 1987) and the two ARIMA models used in Lorek et al. (1993). In their
new multivariate time-series model, they used one lagged cash flow from operations,
operating income before depreciation, accounts receivables, inventory and accounts
payable as independent variables, as well as current cash flow from operations as a
dependent variable. They tested three forms of quarterly cash flow series: undeflated
cash flow, cash flow per share and cash flow deflated by total assets. Their sample
period started from the second quarter of 1979 and ended in the fourth quarter of
1991. They assigned the period from 1979 until 1988 as within-sample forecast
period, and the period from 1989 to 1991 as out-of-sample forecast period.

Based on the estimation of the prediction models and the analysis of mean absolute
percentage error as a forecast error measure, Lorek and Willinger (1996) found that
their multivariate time-series model outperformed all other models used in their
study. Their results supported the FASB’s claim that earnings and accruals improve
the assessment of a firm’s future cash flows. These findings were inconsistent with
Finger (1994), who concluded that cash flow from operations alone could better
predict future cash flows than earnings and cash flow from operations together or
earnings alone. However, there were two significant differences between their
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studies. First, Finger (1994) used annual data while Lorek and Willinger’s (1996)
conclusion was based on quarterly data. Second, Finger (1994) only used cash flow
from operations and earnings in her multivariate time series regression. However
Lorek and Willinger (1996) used a more complex multivariate time series regression
model including cash flow from operations, earnings and current accruals.

Dechow et al. (1998) developed a theoretical model to describe the relation between
earnings, cash flow from operations and current accruals (i.e., accounts receivable,
accounts payable, and inventory). They hypothesised that earnings were better
predictors of future cash flows than cash flow from operations. To empirically test
their hypothesis, they computed the difference between one-, two-, and three-yearahead cash flow from operations less current cash flow from operations or current
earnings for each firm. They then computed the cross-sectional means of firmspecific standard deviations of forecast errors and mean pairwise difference for the
total sample. Based on 1,337 US firms from 1963–1992 (22,776 firm-year
observations), their results showed that for the entire sample, on average, earningsbased forecast errors were smaller than cash flow-based forecast errors at all forecast
horizons. They therefore concluded that earnings had greater power in predicting
future cash flows than cash flow from operations.

Dechow et al. (1998) also directly regressed one-, two-, and three-year-ahead cash
flow from operations on current earnings and current cash flow from operations.
Based on the results of cross-sectional mean coefficients of the above regression,
they documented that the incremental forecasting power of earnings was higher than
cash flow from operations. In addition, the sign of coefficients on cash flow from
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operations was not always positive or significant. They attributed the incremental
power of earnings over cash flow from operation to accruals, which were the
difference between earnings and cash flow from operations. Dechow et al. (1998)
also examined whether the predictive ability of earnings and cash flow from
operations, alone and together, was a function of the length of the operating cash
cycle. Their results indicated that as the length of operating cash cycles increased, the
ability of earnings in predicting future cash flows also increased. This conclusion
was consistent with the price-based study by Dechow (1994).

Dechow et al. (1998) also compared predicted and actual values of serial correlations
and cross-correlations between cash flow changes, accrual changes and earnings
changes. The predicted values were calculated via the parameters and the expressions
used in their theoretical model. They found that the difference between the predicted
and actual correlations significantly differed from zero. One of the major conflicts
between the average predicted and the actual correlations was that while the average
predicted correlation between earnings changes and future cash flow changes was
positive and large, the corresponding average actual value was small and negative.
This result was inconsistent with their previous conclusion that earnings were a
better predictor of future cash flows than cash flow from operations. They attributed
these conflicting results to measurement errors in the estimation of cash flow from
operations and accruals.

Krishnan and Largay (2000) attempted to shed some light on the relative usefulness
of the direct and indirect methods of presenting cash flows in the forecast of future
cash flows. They also wanted to determine whether gross cash receipts and
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payments, as reported in the direct method, is more useful than aggregate cash flow
from operations in predicting future cash flows as asserted by the FASB (1987, para.
11). They further examined another FASB’s assertion, which said that the
information about gross cash receipts and cash payments could be accurately
calculated through the income statement and balance sheet data (FASB 1987, para.
116-118).

Their sample included 405 firm-year observations for the years 1988–1993. They
evaluated the predictive value of their model by examining mean absolute percentage
error and the mean squared error. Following Livnat and Zarowin (1990), they also
estimated cash received from customers and cash paid to suppliers and employees
using income statement and balance sheet data. They compared these estimated
measures with the actual figures by examining absolute percentage error. Their
results showed that: (i) the direct method of cash flow presentation was more
relevant in predicting future cash flows than the indirect method; (ii) gross cash
receipts and payments provided incremental information content beyond aggregate
cash flow from operations; and (iii) the estimated direct cash flow information
contained significant large measurement errors.

Barth et al. (2001) investigated the role of accruals in forecasting future cash flows.
Built on the theoretical model proposed by Dechow et al. (1998), Barth et al. (2001)
developed the following equation to explain the relationship between expected future
cash flows and the change in accounts receivable, the change in accounts payable
and the change in inventory.
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{

}

E [CFOt +1 ] = CFOt + 1 − (1 − β )γ 1γ 2 (1 − π )α −1 ∆ARt + (1 − β )∆INVt − ∆APt

(3.1)

where t denotes time period, CFO is cash flow from operations, ∆AR is the change in
accounts receivable, ∆ AP is the change in accounts payable,∆ INV is the change in
inventory, α is a portion of sales which remains uncollected; π represents a constant
proportion of sales (0< π <1), β is the proportion of purchases, which is to be paid in
the next period; γ1 is the fraction of cost of goods sold; and γ2 is a fraction of the
current sales shock. The last two values (γ1 and γ2) reflect inventory policy (see also
Dechow et al. 1998, p. 136).

Based on their theoretical model, Barth et al. (2001) argued that aggregate earnings
give equal weight to accrual components, and therefore mask the usefulness of their
information to accounting users. Accordingly, they hypothesised that disaggregating
earnings into cash flow and accrual components would enhance the predictive ability
of earnings for future cash flows. Further, in addition to current accrual components
(i.e., the change in inventory; the change in accounts payable, the change in accounts
receivable) Barth et al. (2001) added depreciation and amortisation expenses as two
major non-current accrual components, plus other accruals to their empirical model.
They predicted that the sign for cash flow from operations, the change in accounts
receivable, the change in inventory, and depreciation and amortisation expenses
would be positive, and a negative sign for the change in accounts payable variable.

Barth et al.’s (2001) sample comprised all industrial US firms over the period 1987–
1996 (10,164 firm-year observations). The explanatory power of their models was
measured by the adjusted R2. They used Vuong’s likelihood ratio test to determine
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the significant difference between adjusted R2s of the two competing models. They
concluded that current and up to six lags of earnings were able to predict next
period’s cash flow from operations. However, cash flow from operations and
aggregate accruals together had higher explanatory power than current and six lags
of earnings. They also found that both the past cash flow from operations and
aggregate accruals individually had information content in predicting future cash
flows.

The explanatory power of the combined cash flow from operations and accrual
components to predict future cash flows was the highest. The coefficients on cash
flow from operations and accrual components were significant with the predicted
signs. Additional tests of coefficient restrictions revealed that, on an aggregate basis,
the predictive ability of cash flow from operations was greater than that of earnings.
Barth et al’s findings were proven robust by a number of sensitivity analyses,
including the length of the operating cash cycle, industry membership, the use of
discounted cash flows, market value to equity and stock returns as alternative
dependent variables.

Using data from the UK, Al-Attar and Hussain (2004) extended Barth et al.’s (2001)
work in several ways: (i) re-estimating the main OLS regression models by the use of
fixed-effects regression models to control for firm-specific variation and time trends
in cash flow data; (ii) controlling the effect of earnings levels on the main results;
and (iii) introducing several new models including regressing future cash flow from
operations on current earnings and accrual components, regressing future cash flow
from operations on current earnings and cash flow from operations individually.
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The sample comprised 7,191 firm-year observations for the period 1991–2000.
Based on the adjusted R2 measure and Vuong’s test, their findings generally
supported Barth et al.’s (2001) results. Al-Attar and Hussain (2004) also showed that
cash flow from operations had greater power in explaining future cash flows than
earnings. The results of the fixed-effects analysis, overall, supported the results of
their OLS regression models. However, the incremental explanatory power of the
disaggregated earnings, beyond that provided by aggregate earnings, reduced
significantly. Results of partitioning the sample firms into five groups based on
earnings level (from negative earnings to the highest quartile for the positive
earnings) also supported their main results.

Table 3.2 summaries some important cash flow prediction studies and their findings,
which are discussed in Section 3.3.

3.4 Summary

In this chapter, the background literature and empirical studies on the usefulness of
earnings and cash flow from operations and their components in capital markets were
reviewed. For the purpose of clarification, these studies were classified as pricebased studies and cash flow prediction studies.

Results from the price-based studies generally suggest that earnings is superior to
cash flow from operations in explaining stock returns. However, results on the
relevance of cash flow and accrual components of earnings are inconclusive.
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1979–1991

1963–1992

Lorek & Willinger (1996)
(USA)

Dechow et al. (1998)
(USA)
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1935–1987

Finger (1994)
(USA)

EARN and CFO

OI, CFO, AR, INV and AP

EARN and CFO

EARN ,CFO and WCFO

EARN, NIDPR, WCFO and
CFO

1974–1985

1976–1984

EARN and CFO

EARN, NIDPR, WCFO, CFO
and CAI

Main Independent Variables

1964–1982

Period
Examined
1971–1981

Lorek et al. (1993)
(USA)

Greenberg et al. (1986)
(USA)
Percy and Stokes (1992)
(Australia)

Bowen et al. (1986)
(USA)

Study

Table 3.2 A Summary of Cash Flow Prediction Studies
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(Continued)

EARN is a better predictor of future cash flows than CFO.

A model containing OI, CFO, AR, INV, and AP has higher
predictive ability for future cash flows than a model based only
on past CFO data.

CFO is superior to EARN in predicting future cash flows for oneyear horizon, while both have approximately equivalent
predictive ability for four- and eight-year horizons.

ARIMA models of CFO and WCFO provide more accurate
future cash flow prediction than the multivariate cross-sectional
regression models used in Wilson (1986, 1987).

NIDPR and WCFO are better predictors of future cash flows than
either EARN or CFO. This result is only generalisable for firms
in the retail industry.

EARN is a better predictor of future cash flows than CFO.

NIDPR and WCFO are better predictors of future cash flows than
either EARN or CFO.

Main Findings

1991–2001

Al-Attar and Hussain (2004)
(UK)

EARN, CFO, TAC, ΔAR,
ΔAP, ΔINV and DEP

EARN, CFO, TAC, ΔAR,
ΔAP, ΔINV and DEP

CFO, CSHRD, CSHPD,
INTRD, INTPD, TXPD,
EARN, DEP, ΔAR, ΔAP,
ΔINV, OI, AR, INV and AP

Main Independent Variables

CFO has higher ability than EARN in explaining future cash
flows. Disaggregating EARN into CFO and TAC has greater
explanatory power than either EARN or CFO. Disaggregating
TAC into six major components enhances the ability of TAC, and
thus EARN in explaining future cash flows.

Direct method cash flow data is a better predictor of future cash
flows than the indirect method cash flow information (i.e.,
earnings and accruals). The regression model containing direct
cash flow information, OI, AR, INV, and AP is superior to a
model containing CFO, OI, AR, INV, and AP in forecasting
future cash flows. Further, estimated direct method cash flow
information is better than OI, AR, INV, and AP together, in
predicting future cash flows. Estimated direct cash flow
information contains large errors.

Main Findings
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They generalised the results of Barth et al. (2001) to the UK
contexts. Their regression results were robust to using fixedeffects approach and partitioning their sample based on EARN
level.
Variable definition: EARN is earnings; NIDPR is earnings plus depreciation and amortisation expense, WCFO is working capital from operations; CFO
is cash flow from operations; CAI is cash flow after investment; TAC is total accruals; CA is current accruals; NCA is non-current accruals; ΔAR is the
change in accounts receivable; ΔAP is the change in accounts payable; ΔINV is the change in inventory; DEP is depreciation and amortisation expense;
CSHRD is cash received from customers, CSHPD is cash paid to suppliers and employees; INTRD is interest received, INTPD is interest paid; TXPD is
taxes paid; OI is earnings before depreciation; AR is accounts receivables; INV is inventory; AP is accounts payable.

1987–1996

Period
Examined
1988–1993

Barth et al. (2001)
(USA)

Krishnan and Largay (2000)
(USA)

Study

Table 3.2 (Continued)
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The evidence on the importance of accrual- and cash-based accounting data in
forecasting future cash flows indicates that disaggregating earnings and cash flow
from operations enhances their predictive ability. However, there is no convincing
evidence for the superior predictive ability qualities of earnings to cash flow from
operations for future cash flows, as claimed by the FASB. Results of these studies
(i.e., price-based and cash flow prediction studies) also reveal that the relevance of
accounting information is affected by contextual factors (e.g., the magnitude of
accruals, the length of the operating cash cycle).

An issue arising from previous studies is the use of estimated, rather than reported,
cash flow from operations. In the past, cash flow from operations was either not
available or was not readily available, researchers, therefore, relied on the estimated
measures of cash flow from operations, assuming there was articulation between
cash flow from operations, the income statement and the balance sheet.

However, Bahnson et al. (1996, p. 8) highlighted potential deficiencies in using the
estimated cash flow from operations as follows:

Our research shows that relying on this assumption of articulation is likely to
introduce substantial measurement error. As a result, it may be imprudent to
continue accepting the dominant conclusion that OCF [cash flows from operations]
has little information content.
While it is possible that future research based on reported OCF [cash flows from
operations] will not reverse the findings of these earlier studies, the fact remains that
the literature is deficient until that research is replicated with reported measures
instead of estimates. The authors of those studies (or other researchers) may wish to
repeat them using reported OCF [cash flows from operations] instead of the clearly
questionable estimates that were originally used. Until these new studies are
performed, the usefulness of the original findings is suspect.
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Results from several empirical studies, such as Cheng et al. (1997), Austin and
Bradbury (1995), and Hribar and Collins (2002), support this argument.

To conclude, there is limited and inconclusive evidence as regards the importance of
accrual- and cash-based data in forecasting future cash flows. More research, which
incorporates new innovations in analysis (e.g., predictive method, actual cash flow
data, and the effect of contextual factors), is needed to further our knowledge.
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Chapter 3 presented a review of the literature associated with the major goal of this
thesis, which is to examine the relative and incremental predictive ability of accrualand cash-based accounting information to forecast future cash flows in the Australian
capital market setting. In this chapter, seven hypotheses are developed to accomplish
this goal. Figure 4.1 presents the diagram illustrating research hypotheses used in this
thesis. Section 4.1 discusses the hypotheses regarding the relevance of earnings and
cash flow from operations as summary measures of corporate performance.
Hypotheses related to the relevance of the cash flow and accrual components of
earnings are considered in Section 4.2. Section 4.3 presents hypotheses about the
relevance of the components of cash flow from operations. Section 4.4 then
summarises the chapter.
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Hypothesis 4a
Hypothesis 4b
Hypothesis 4c

Hypothesis 3a
Hypothesis 3b
Hypothesis 3c
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Figure 4.1 Illustrating the Research Hypotheses

Cash Flow from Operations
and
Accrual Components

Cash Flow from Operations,
Current and
Non-Current Accruals

Hypothesis 5a
Hypothesis 5b
Hypothesis 5c

Cash Flow from Operations,
Discretionary and
Nondsicretionary Accruals

Hypothesis 7a

Hypothesis 7b

The Components of
Cash Flow from Operations and Accruals

Hypothesis 6

Cash Flow Components

Cash Flow from Operations
and
Total Accruals

Hypothesis 2a
Hypothesis 2b

Disaggregated Cash Flow from Operations

Disaggregated Earnings

Hypothesis 1

Earnings and Cash Flow from Operations

Forecast of Future Cash Flows
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4.1 Earnings versus Cash flow from Operations

The relevance of earnings versus cash flow from operations as summary measures of
a firm’s performance has been the subject of ongoing evaluation by accounting
researchers. There are theoretical debates in favour of both measures.

As argued by Dechow (1994), cash flow from operations can be used as a measure of
performance due to the fact that the ability of a firm to generate cash receipts beyond
cash payments represents its success. However, cash flow from operations suffers
from timing and matching problems over finite periods. As a result, accrual
accounting introduces earnings as an alternative performance measure. Earnings is
adjusted cash flow from operations achieved via the accrual process. This accrual
process complies with two important accounting principles: revenue recognition and
matching principles.

According to the revenue recognition principle, revenues are recognised when firms
have completed all, or the main part of, the services that they are entitled to render.
In addition, cash receipts from the related transactions are reasonably assured. The
matching principle implies that expenses are identified in the same period that the
related revenue is recognised. Supporters of accrual-based earnings deem that the
accrual process, through these two fundamental accounting principles, mitigates
timing and matching problems in cash flow from operations. Consequently, earnings
is a better indicator of a firm’s performance, and is thus more useful than cash flow
from operations in predicting future cash flows. However, earnings may be
opportunistically manipulated by managers, as accruals are, by nature, a product of
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arbitrary allocations and different accounting policy choices. This may result in an
earnings measure that is less relevant than cash flow from operations in predicting
future cash flows. In this relation, the FASB asserts that information about earnings
and its components is a better predictor of future cash flows than cash flows
themselves (FASB 1978, para. 43, 44). In Australia, the AASB does not make such a
claim. However, it maintains that cash flow information, which is reported in the
cash flow statement, is able to assess future cash flows in conjunction with
information provided by the income statement and the balance sheet (AASB 2004a,
para. 4 and 13).

The above discussions provide the major impetus for the cash flow prediction
literature (e.g., Bowen et al. 1986; Finger 1994; Dechow et al. 1998) to address
empirically the question as to whether earnings or cash flow from operations is a
superior predictor of future cash flows. While the results of earlier studies using
estimated cash flow from operations are mixed (e.g., Bowen et al. 1986; Greenberg
et al. 1986; Dechow et al. 1998), some recent studies using reported cash flow from
operations (e.g., Barth et al. 2001; Al-Attar & Hussain 2004) document that reported
cash flow from operations is a better predictor of future cash flows than earnings.
The use of reported rather than estimated cash flow from operations is important
since prior research (e.g., Austin & Bradbury 1995; Hribar & Collins 2002) finds that
cash flow from operations, as estimated by balance sheet information, contains
substantial errors and thus is a deficient proxy of reported cash flow from operations.
Nevertheless, previous research in this area has mostly been conducted in the US,
where the capital market is larger and more sophisticated. Given that the quality of
accounting information in a country is mostly influenced by its unique institutional

104

Chapter 4: Hypotheses Development

setting (e.g., Ball 2003; Bartov et al. 2001), the generalisability of the US findings to
other regulatory jurisdictions may be limited.

Given the above, the Australian reporting jurisdiction, after the introduction of the
cash flow statement, provides another important context to re-examine the relative
predictive ability of earnings and reported cash flow from operations for future cash
flows. Several factors suggest that reported cash flow from operations may be more
important than earnings in the forecast of future cash flows in the Australian capital
market. First, firms listed in the Australian Stock Exchange are much smaller and
fewer than those in the US market (e.g., Chan et al. 2005; Balkrishna et al. 2007).
Prior research (e.g., Hodgson & Stevenson-Clarke 2000) suggests that cash flow
from operations is a better summary measure of a firm’s performance than earnings
for smaller firms. This may be because smaller firms: (i) are more likely to trade on a
cash-basis; (ii) have higher transitory items in earnings; and (iii) are more closely
followed by lenders in relation to cash flow and liquidity. Second, Australian firms
have a higher propensity to pay out dividends, due to Australia’s dividend tax
imputation system, which is in contrast with the double taxation system in the US
(e.g., Chan et al. 2005; Balachandran et al. 2007). As a result, cash flow would be
more monitored by most Australian investors, as the main indictor of dividend
changes (e.g., Charitou & Vafeas 1998). Furthermore, Australian companies need to
accurately assess their future cash availability via current cash flow information in
setting their dividend policies. These may increase the association of cash flow from
operations with future cash flows compared to the relation between earnings and
future cash flows.
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Third, there is far less analyst following of Australian firms compared to the US
(e.g., Chan et al. 2005). This can produce a relatively impoverished information
environment in which investors presumably better understand more objective and
reliable cash flow data than the complicated and subjective nature of accrual-based
accounting measures (e.g., Sloan 1996; Barth 2000). Therefore, it is plausible to
assume that cash flow from operations is more informative than earnings with
respect to future cash flows in the Australian capital market. Finally, there is a
possibility that direct method cash flow from operations reported by Australian
companies is more useful than the indirect method cash flow from operations
reported in the US with respect to the prediction of future cash flow. 8 In the
evaluation of the predictive abilities of these two methods, Krishnan and Largay
(2000) document that direct cash flow information more accurately predicts future
cash flows than indirect cash flow information. This may lead to the conclusion that
prior related US studies underestimate the usefulness of cash flow from operations in
the forecast of future cash flows.

Drawing on the above discussions, this thesis aims to ascertain whether cash flow
from operations, as disclosed under the cash flow statement, is more important than
earnings in the forecast of future cash flows in an Australian context. The first
alternative hypothesis is stated:

Hypothesis 1: The predictive ability of cash flow from operations is higher than the
predictive ability of earnings to forecast future cash flows.
8

As stated in Chapter 2, cash flow from operations can be reported under both the direct and indirect
method. The AASB mandates Australian firms to present operating cash flow information based on
the direct method. However, as reporting direct method is optional in the US, a large proportion of the
US companies (97%-98%) present cash flow from operations based on the indirect method (Krishnan
& Largay 2000).
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4.2 Disaggregated Earnings

Accrual-based earnings comprises two underlying components: cash flow from
operations and accruals. Theoretically, both components potentially play an
important role in the relevance of aggregate earnings, however the role of accruals is
more questionable. This theory rests on the argument that cash flow from operations
provides both relevant and reliable information, while accruals involve a trade-off
between relevance and reliability. On the one hand, accruals are deemed to be
relevant in earnings predictive ability by overcoming the timing and matching
problems in cash flow from operations. On the other hand, accruals are less reliable
than cash flow from operations as they are subject to estimation and arbitrary
allocations (e.g., Sloan 1996; Richardson et al. 2005).

Accordingly, understanding the characteristics of the accrual component of earnings
has been one of the key purposes in financial accounting research, stemming from
the above theoretical debate (Richardson et al. 2006). Of this, Barth (2000, p. 22)
states:
The distinction between cash flow and accruals and accountants’ belief that accruals
enhance performance measurement, are at the heart of financial accounting. Yet, the
characteristics of accruals versus cash flow and their implications for valuation are
not completely understood. Most studies addressing this issue focus on cash flow
and accruals in the aggregate, although some studies disaggregate accruals into
components in an attempt to obtain additional insights. This is a renewed area of
research, partially motivated by investment community claims that investors should
focus their analysis on cash flow, rather than accounting earnings.
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The role of earnings components, that is, cash flow from operations and accruals in
improving the forecast of future cash flows is a relatively new area of research in the
cash flow prediction literature, with no Australian evidence. This thesis attempts to
provide a comprehensive and systematic assessment of the source of information
contained in accruals about future cash flows in the Australian context. To achieve
this objective, first earnings are disaggregated into cash flow from operations and
total accruals, then the measure of total accruals is decomposed based on three
accrual classifications, and analyses are conducted on each of the classifications.
These accrual classifications are: current and non-current accruals, six major
components of accruals (i.e., the change in accounts receivable, the change in
accounts payable, the change in inventory, depreciation and amortisation expense
and other accruals), and discretionary and nondiscretionary accruals. The motivation
for each of these classifications and the related developed hypotheses are described
in the sub-sections below.

4.2.1 Cash Flow from Operations and Total Accruals

Earnings basically decomposes into cash flow from operations and total accruals.
The differential relevance between these two components has been of fundamental
interest in accounting research (e.g., Dechow 1994; Wilson 1986, 1987). More
recently, in the cash flow prediction literature, Barth et al. (2001) examine the
usefulness of cash flow from operations and total accruals relating to future cash
flows. They conclude that disaggregating earnings into these two variables
outperforms aggregate earnings in forecasting future cash flows. However, this
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conclusion is based on US data and research, with no Australian evidence. The
relative informativeness and predictive ability of Australian cash flow and accrual
components of earnings appears to be of particular significance and renewed
importance given recent corporate collapses (e.g., HIH Insurance, One.Tel) in the
Australian capital market. These events have drawn considerable attention from
accounting financial statement users and regulators to the quality and usefulness of
accrual-based earnings and its components. Examining the association of the
disaggregated earnings with future cash flows also provides empirical evidence on
the normative argument of the AASB: cash flow from operations is able to forecast
future cash flows but in conjunction with accrual-based accounting measures (AASB
2004, para. 4).

Given the above, this thesis seeks to provide an insight into the predictive ability of
earnings disaggregated into cash flow and total accruals to forecast future cash flows
in the Australian context. In line with the AASB assertion, this study expects that
total accruals capture additional information content about future cash flows over and
above cash flow from operations in the Australian capital market.

These lead to the following alternative hypotheses:

Hypothesis 2a: The predictive ability of earnings disaggregated into cash flow from
operations and total accruals is higher than the predictive ability of
aggregate earnings in forecasting future cash flows.
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Hypothesis 2b: Total accruals provide incremental information content beyond that
provided by cash flow from operations in forecasting future cash
flows.

The extent to which the decomposition of total accruals enhances the predictive
ability of total accruals, and thus earnings, is also of interest in this research, and will
be discussed in the sections below.

4.2.2 Cash Flow from Operations, Current and Non-Current
Accruals

The first decomposition set of accruals in this thesis is current accruals and noncurrent accruals. 9 Current accruals arise to mitigate timing and matching problems in
cash flow from operations over a short interval and typically reverse within two
years. Therefore, they involve working capital accounts and include such items as the
change in accounts receivable, the change in inventory, and the change in accounts
payable. Non-current accruals adjust cash flow from operations for a timing
difference of more than two years, such as long-term warranty provisions, and also
for a permanent difference such as the depreciation of plants and equipments (Loftus
& Sin 1997).

Dechow (1994) argues that current accrual components have evolved to reduce
timing and matching problems in cash flow from operations, as they have been
employed for centuries. But, the evolution of non-current accruals, such as
9

They are also named as short-term and long-term accruals.
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depreciation, has been mostly because of the political process rather than mitigating
timing and matching problems in cash flow from operations. Consequently, Dechow
(1994) assumes that non-current accruals are less important in improving the ability
of earnings to reflect a firm’s performance. Her empirical results confirm her
assumption, revealing current accruals are more important than non-current accruals
in improving the association between earnings and stock returns.

Following Dechow (1994), Guay and Sidhu (2001) argue that ‘efficiency’ reasons
can be considered as another explanation for the development of depreciation as a
significant non-current accrual. Further, even if the underlying motivation for the
adoption of accruals can be detected, it does not necessarily determine the usefulness
of current and non-current accruals in improving the value relevance of earnings.
Yet, this is an empirical question that has to be investigated. Through regressions of
returns on earnings components, Guay and Sidhu (2001) show that, similar to current
accruals, non-current accruals are also useful in reducing timing and matching
problems of cash flow from operations; however, the relative contribution of current
accruals in explaining stock returns is more than non-current accruals.

The association of cash flow from operations, current and non-current accruals with
stock returns has also been investigated in the Australian context. As a part of her
study, Cotter (1996) finds that over short return intervals (one and two years), only
cash flow from operations and current accruals are more value relevant, while for
longer return intervals (five and ten years) all of the accrual variables (i.e., current
accruals, non-current accruals and non-operating accruals) are value relevant,
incremental to cash flow from operations. Chia et al. (1997) provide evidence that
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disaggregating earnings into cash flow from operations, current and non-current
accruals, is overall more value relevant than aggregate earnings in relation to stock
returns. In contrast with Cotter (1996) and Chia et al. (1997), Loftus and Sin (1997)
document that the influence of current accruals on the association between earnings
and stock returns is insignificant, while non-current accruals have a dominant role in
improving the explanatory power of earnings relating to stock returns.

The empirical evidence on the role of current and non-current accruals in improving
the value relevance of earnings is not clear-cut. One possible explanation for these
mixed results is that previous studies in this area have mostly used the balance sheet
approach instead of the cash flow approach in estimating total accruals, and thus
current and non-current accruals. 10 This method proved to be a source of
measurement error (Hribar & Collins 2000). In particular, Guay and Sidhu (2000)
document that the balance sheet approach mismeasures the value relevance of current
and non-current accruals. In addition, previous research in this area uses mostly stock
returns as the predictive criterion to evaluate the relevance of current and non-current
accruals. However, Sloan (1996), Xie (2001) and others find that the market fixates
on earnings, and thus stock returns fail to fully reflect the differential information
content of the cash flow and accrual components of earnings.

The unconvincing results and the limitations of the previous research motivates this
study to shed light on the extent to which disaggregating total accruals into current
and non-current accruals enhances the predictive ability of earnings for future cash

10

The balance sheet approach is based on assumed articulation between changes in balance sheet
working capital accounts and the accrual component of revenues and expenses in the income
statement. Based on the cash flow approach, total accruals are the difference between the reported
earnings and reported cash flow from operations.
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flows. This study attemepts to overcome the prior research limitations in two ways:
(i) by directly applying future cash flows as the predictive criterion rather than stock
returns; and (ii) by measuring total accruals, and thus current and non-current
accruals via the cash flow approach suggested by Hribar and Collin (2000).
Following Guay and Sidhu’s (2001) theoretical arguments, it is expected that both
current and non-current accruals are useful in predicting future cash flows in the
Australian context. However, certain features in Australian accounting standards may
affect the predictive ability of these two main categories of accruals. For example,
Australian firms are not allowed to use the method of FIFO in inventory costing.
This may increase the reliability of current accurals. In relation to non-current
accruals, during the period of this study, the revaluation of non-current assets and the
capitalisation of research and development costs are allowed by Australian
accounting standards. These accounting methods are subject to managerial discretion
and may imply that non-current accurals in Australia are less objective. But prior
research documents that the non-current asset revaluations and the capitalisation of
research and development costs are value relevant in the Australian capital market
(e.g., Barth & Clinch 1998; Jones 2003).

These are reflected in the following alternative hypotheses:

Hypothesis 3a: The predictive ability of earnings disaggregated into cash flow from
operations, current and non-current accruals is higher than the
predictive ability of aggregate earnings in forecasting future cash
flows.
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Hypothesis 3b: Current and non-current accruals provide incremental information
content beyond that provided by total accruals in forecasting future
cash flows.

4.2.3 Cash Flow from Operations and Accrual Components

Another decomposition of total accruals considered in this study is individual accrual
components. This decomposition is primarily motivated by the theoretical and
empirical models developed by Barth et al. (2001). They assume that the six major
accrual components of earnings (i.e., the change in accounts receivable, the change
in accounts payable, the change in inventory, depreciation, amortisation, and other
accruals) capture different information not only about cash flow effects of past
transactions but also about expected future cash flows related to management’s
expected future operating and investing activity. However, aggregate earnings
conceals this information by weighting the components equally. They also predict
that the change in accounts receivable, the change in inventory, and depreciation and
amortisation expenses are positively related to future cash flows, and the change in
accounts payable negatively related. Their empirical results confirm their
assumptions. In particular, they find that each component of accruals is significantly
related to future cash flows with the predicted sign. Furthermore, disaggregating
earnings into aggregate cash flow from operations and the six major accrual
components enhances the forecast of future cash flows more relative to aggregate
earnings and disaggregating earnings into cash flow from operations and total
accruals. In Australia, the AASB requires companies to report earnings
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disaggregated into cash flow and accrual components as an integral part of cash flow
reporting (AASB 2004, para. 20.1). However, to date, there is no Australian evidence
on the implication of this requirement for actual future cash flows.

Accordingly, this study investigates whether disaggregating earnings into cash flow
and accrual components, as required by the AASB, has higher association with future
cash flows, compared to aggregate earnings and earnings disaggregated into cash
flow and total accruals. Accrual components in this study include the change in
accounts receivable, the change in inventory, the change in accounts payable,
depreciation and amortisation expense, accruals related to income tax expenses, and
other accruals. There are two differences between the set of accrual components in
this study and those employed in Barth et al. (2001). First, this study combines
depreciation and amortisation expenses rather than employing them individually. The
justification for doing so is that properties of these two variables are generally the
same, as both are related to long-term investment. Second, since it has been
documented that interperiod tax allocation can improve the forecast of future cash
flows (Cheung et al. 1997), the present study also includes the net effect of deferred
tax accruals (i.e., tax payable plus deferred tax expense/revenue).

Taking the above discussions together leads this study to the following hypotheses:
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Hypothesis 4a:

The predictive ability of earnings disaggregated into cash flow
from operations and accrual components (i.e., the change in
accounts receivable, the change in inventory, the change in
accounts payable, depreciation and amortisation expense,
accruals in relation to income tax expense and other accruals) is
higher than the predictive ability of aggregate earnings in
forecasting future cash flows.

Hypothesis 4b: Accrual components provide incremental information content
beyond that provided by total accruals in forecasting future cash
flows.

Hypothesis 4c: Accrual components provide incremental information content
beyond that provided by cash flow from operations in forecasting
future cash flows.

4.2.4 Cash Flow from Operations, Discretionary and
Nondiscretionary Accruals

The last sub-set of accruals used in this study is nondiscretionary and discretionary
accruals. Nondiscretionary accruals are not expected to be managed over the short
interval by managers. Examples include: advertising cost, and research and
development cost. In contrast, Discretionary accruals are accruals that can be used by
managers in the short term. These include bad debt expense or provision for warranty
expense (Wolk et al. 2004).
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There are two perspectives found in positive accounting theory, namely signalling
and opportunism, in relation to the role of discretionary accruals in the usefulness of
earnings. According to the signaling hypothesis, discretionary accruals can improve
the information content of earnings via allowing managers to signal their private
information about future cash flows. However, based on the opportunism hypothesis,
discretionary accruals can be used opportunistically, and thus distort the information
in earnings (e.g., Watts & Zimmerman 1986).

A significant line of research in accounting attempts to provide empirical evidence
that managers may manipulate earnings due to various incentives, such as earningsbased management compensation schemes (e.g., Healy 1985; Guidry et al. 1999) or
executive stock options (e.g., Bartov & Mohanram 2004; Bergstresser & Philippon
2006) among others. While the above literature emphasises earnings management
given opportunistic economic incentives, the more important issue that arises here is
whether managers, on average, adopt discretionary accounting policy to distort
earnings’ informativeness. Subramanyam (1996) attempts to provide evidenc on this
issue by investigating the association of cash flow from operations, discretionary and
nondiscretionary accruals (as earnings components) with stock returns. He employs
‘Jones model’ to separate total accruals into discretionary and nondiscretionary
accruals. His findings suggest that discretionary accruals are, on average, priced by
market. However, to support the hypothesis that this pricing is due to management
communication rather than earnings manipulation, he conducts several tests. One of
these tests examines the association of cash flow from operations and discretionary
and nondiscretionary accruals with future cash flows. He assumes that if
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discretionary accruals can predict future cash flows, managers use discretionary
accruals to signal their private information rather than using them opportunistically.
The results of the tests show that both discretionary and nondiscretionary accruals
incrementally enhance the predictive ability of earnings for future cash flows, over
cash flow from operations.

The reliability of Subramanyam’s (1996) results has been questioned by Bernard and
Skinner (1996), and Hribar and Collins (2002). Bernard and Skinner (1996) argue
that the mismeasurement of discretionary accruals can be an alternative explanation
for Subramanyam’s (1996) findings. The reason is that the Jones model, which is
used by Subramanyam (1996) to separate total accruals into discretionary and
nondiscretionary accruals, systematically misclassifies nondiscretionary accruals as
discretionary accruals. This results in the overstatement of the coefficient on
discretionary accruals in the related regression models conducted in Subramanyam
(1996), and shows that discretionary accruals are value relevant when they are not.
Hribar and Collins (2002) find that total accruals estimated by the balance sheet
approach instead of the cash flow approach, as in Subramanyam (1996), are subject
to substantial measurement errors and discretionary and nondiscretionary accruals
embed some (or all) such errors. Their additional results then show that the
coefficients on discretionary and nondiscretionary accruals reported in Subramanyam
(1996) are affected by errors in total accruals and are, therefore, biased.

In addition, to the extent that the level of managers’ discretions and constraints for
earnings recognition is differenct across countries (e.g., Bartov et al. 2001), the
generalisability of Subramanyam’s findings to other places is questionable. For
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example, as stated in section 4.2.2, during the period of this study, Australian
companies are allowed to re-evaluate non-current accruals, capitalise research and
development expenditures, and are not allowed to use the LIFO method.
Furthermore, Materials and Energy industries with a high degree of heterogeneity in
accounting method choices (e.g., Defond & Hung 2003), constitute a larger portion
of the Australian capital market compared to the US market. These differences would
affect the informativeness of discretionary accruals in the Australian context.

Accordingly, this study aims to investigate whether, on average, Australian
discretionary and nondiscretionary accruals enhance the predictive ability of earnings
to forecast future cash flows. Based on the signalling hypothesis, it can be expected
that discretionary accruals are important in the forecast of future cash flows in the
Australian capital market. This study also extends the methodology used in
Subramanyam (1996) in two ways: first, to mitigate the limitation of the Jones
(1991) model, an alternative model named ‘forward-looking model’ proposed by
Dechow et al. (2003) is employed. Dechow et al. (2003) provide evidence that this
model has higher power than the Jones (1991) model in estimating discretionary and
nondiscretionary accruals. Second, given Hribar and Collins’ (2002) findings, the
current study uses the cash flow approach in the estimation of total accruals. Based
on the above points, it is hypothesised that:

Hypothesis 5a: The predictive ability of earnings disaggregated into cash flow from
operations, discretionary and nondiscretionary accruals is higher
than the predictive ability of aggregate earnings in forecasting
future cash flows.
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Hypothesis 5b: Discretionary and nondiscretionary accruals provide incremental
information content beyond that provided by total accruals in
forecasting future cash flows.

Hypothesis 5c: Discretionary and nondiscretionary accruals provide incremental
information content beyond that provided by cash flow from
operations in forecasting future cash flows.

4.3 Disaggregated Cash Flow from Operations

To date, most of the research investigating the relevance of accounting data to
forecast future cash flows has concentrated on the predicative ability of the aggregate
cash flow from operations (e.g., Bowen et al. 1986; Dechow et al 1998; Barth et al.
2001). However, the role of cash flow components in forecasting future cash flows
has not yet been thoroughly explored. Hence, this study seeks to shed some light on
the predictive ability of disaggregated cash flow from operation in the Australian
context.

4.3.1 Cash Flow Components

Cash flow from operations can be disaggregated into gross operating cash receipts
and cash payments via the direct method of presenting cash flows. The superior
usefulness of direct cash flow information over aggregate cash flow from operations
in forecasting firms’ future cash flows has been asserted by the FASB as follows:
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The principle advantage of the direct method is that it shows operating cash receipts
and payments. Knowledge of the specific sources of operating cash receipts and the
purposes for which operating cash payments were made in past periods may be useful
in estimating future operating cash flows. …amounts of major classes of operating
cash receipts and payments presumably would be more useful than information only
about their arithmetic sum–net cash flow from operating activities–in assessing an
enterprise's ability to generate sufficient cash from operating activities to pay its debt,
to reinvest in its operations, and to make distributions to its owners. (FASB 1987.
para. 107)

In this respect, the AASB in the former AASB 1026 11 similarly asserted:

This standard requires the direct method of presentation in the statement of cash flows
because this method provides information that is not otherwise available in the balance
sheet and profit and loss account. It provides a more useful basis for estimating future
cash flows than a method of presentation that discloses only the net amount of cash
flows arising from operating activities. (AASB 1997, para. 6.2.2)

However, there is no such a claim within the AASB 107, which maintains that cash
flow components, as reported in the direct method, are useful in predicting future
cash flows (AASB 2004a, para. 19).

A few studies attempt to empirically examine the above FASB assertion. Livnat and
Zarowin (1990) using US data, find that estimated direct cash flow components have
incremental explanatory power for stock returns beyond that of aggregate cash flow
from operations. Using Australian data, Clinch et al. (2002) find that reported cash
flow components have incremental explanatory power for stock returns for their
mining sub-sample, but not for their industrial sub-sample. However, indirect accrual
components are value relevant in both mining and industrial sub-samples. They also

11

This assertion is relevant here as the former AASB 1026 was applicable to financial years between
1992-2004, which is the sample period of this study.
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find a direct relationship between the incremental explanatory power of cash flow
components and their predictive ability for future cash flows.

It appears that the only published study in this area that examines the predictive
ability of cash flow components for future cash flows is conducted by Krishnan and
Largay (2000). Using a small sample of 405 US firm-year observations over 1988–
1993, Krishnan and Largay (2000) document that cash flow components have
incremental information content in predicting future cash flows, beyond that
provided by aggregate cash flow from operations.

In line with Krishnan and Largay (2000), the current study aims to investigate the
role of cash flow components disclosed under the direct method in improving the
predictive ability of aggregate cash flow from operations to forecast future cash
flows. The research design of the current study attempts to improve on Krishnan and
Largay (2000) in three ways. First, while the studies of Krishnan and Largay (2000)
are premised on the US setting, where cash flow components are mostly unavailable
to researchers (Wallace et al. 1997; Krishnan & Largay 2000; Barth et al. 2001,
Clinch et al. 2002, ), 12 this study has a unique advantage over the US studies in that
Australian firms have been reporting actual cash flow components since 1992. A
focus on Australian firms rather than the US firms is also important for two other
reasons: (i) there is significant measurement error in using estimated rather than
actual cash flow components (Krishnan & Largay 2000); and (ii) Clinch et al. (2002)
12

The FASB requires US companies to present the cash fow statement under the indirect method, but
allows them to report direct method cash flow information (FASB 1987, para. 29). According to
Wallace et al. (1997) and Krishnan and Largay (2000), only 2% to 3% of US companies volunterily
report direct cash flow information. Similarly, Barth et al. (2001) and Clinch et al (2002) affirm that
only a very small proportion of US firms present the cash flow statement based on the direct method.
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point out that generalising US results to other international market settings is difficult
because of ‘self-selection bias’ arising from choices adopted by SFAS 95.

Second, to investigate the extent to which cash flow components enhance the
forecast of future cash flows, the relative ability of cash flow components and
aggregate cash flow from operations to forecast future cash flows is examined. Third,
Krishnan and Largay (2000) use out-of-sample forecasting tests to assess the
predictive performance of their models. Therefore, the level of the contribution of
individual cash flow components in the forecast of future cash flows cannot be
inferred from their results. In this study, both within-sample and out-of-sample
forecasting tests are employed to augment the reliability of the results. As well, the
magnitude and the sign of all estimated coefficients are considered in the predictive
model to provide insights into the differential predictive ability of cash flow
components for future cash flows.

Consistent with Clinch et al. (2002), the set of cash flow components in this study is
as follows: cash received from customers, cash paid to suppliers and employees,
taxes paid, net interest paid and other cash flow from operations. It is expected that
cash inflows (e.g., cash received from customers) are positively related to future cash
flows and cash outflows (e.g., cash paid to suppliers and employees, taxes paid) are
negatively related to future cash flows (see Livnat & Zarowin 1990). Based on the
above, the following hypothesis is proposed:
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Hypothesis 6: The predictive ability of cash flow from operations disaggregated into
its components (i.e., cash received from customers; cash paid to
suppliers and employees; net interest paid; taxes paid; other cash
flow from operations) is higher than the predictive ability of
aggregate cash flow from operations in forecasting future cash flows.

4.3.2 The Components of Cash Flow from Operations and
Accruals

Cash flow from operations can be presented based on the indirect method, in addition
to the direct method discussed earlier. Under the indirect, or reconciliation, method,
net income is adjusted for non-cash items and changes in current accruals. 13 There is
no consensus among standard setters as to which of the two alternative methods of
presenting cash flow from operations (direct and indirect methods) should be
employed. While some standard setters are ambivalent between the two methods,
others have strong preference for one over the other. 14 To provide empirical evidence
on this debate, Krishnan and Largay (2000) examine the usefulness of the direct and
indirect methods of cash flow presentation in predicting future cash flows. They find
that the direct method of cash flow presentation has higher ability than the indirect
method to forecast future cash flows. Indeed, Krishnan and Largay (2000) consider a
main role for both the direct and indirect methods in the cash flow statement. Thus,
13

See Section 2.4.5 in Chapter 2 for more details on the direct and indirect methods of reporting cash
flow from operations.
14
For example, the FASB mandates US firms to report cash flow from operations under the indirect
method, but allows them to use the direct method (FASB 1987, para. 29). The IASB encourages firms
to use the direct method for reporting, but leaves it to the discretion of reporting firms to choose
between the direct and indirect methods (IASC 1992, para. 18). In contrast, the AASB requires firms
to present operating cash flow information based on the direct method (AASB 2004a, para. 18).
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the dominance of one method over one another in predicting future cash flows is the
focus of their study.

It can be argued that only the cash flow components are main data in the cash flow
statement and the indirect cash flow information acts as supplementary information,
which is consistent with the view of standard setters. For example, the AASB
requires Australian firms to present the cash flow statement based on the direct
method, with an indirect reconciliation of cash flow from operations to earnings in
the notes (AASB 2004a, para. 20.1). The AASB also asserts that cash flow
components are not enough and it should be considered in conjunction with accrualbased data in forecasting future cash flow (AASB 2004a, para. 4 and 13). The FASB
does not require, but expresses its preference on, the use of the direct method in the
cash flow statement and providing an indirect reconciliation of cash flow from
operations to earnings in a separate schedule (FASB 1987, para. 119). Accordingly,
the extent to which indirect cash flow information (i.e., accrual components)
strengthens the forecast of future cash flows, incremental to direct cash flow
information, calls for empirical investigation. Thus, the following hypothesis is
proposed:

Hypothesis 7a: Accrual components provide incremental information content
beyond that provided by cash flow components in forecasting
future cash flows.

As discussed in Section 4.1, Barth et al. (2001) indicate that aggregate cash flow
from operations and accrual components have more predictive ability for future cash
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flows than aggregate cash flow from operations and aggregate accruals, and thus
earnings. Barth et al. (2001) also recognise that disaggregating cash flow from
operations into its components may enhance the predictive ability of aggregate cash
flow from operations, and thus also enhance their model. However, they
acknowledge that it may not be feasible to examine this issue, since direct method
information is not widely reported by US firms. Therefore, a follow-on issue is
whether disaggregating earnings into cash flow components and accrual components
has greater predictive ability than disaggregating earnings into aggregate cash flow
from operations and accrual components. Results from this study partially extend
Barth et al. (2001) by providing insights into the role of cash flow components in
enhancing the predictive ability of earnings for future cash flows. The related
research hypothesis to be tested is:

Hypothesis 7b: The predictive ability of cash flow components and accrual
components, taken together, is higher than the predictive ability of
aggregate cash flow from operations and accrual components,
taken together, to forecast future cash flows.

4.4 Summary

Overall, current research attempts to cover important issues in relation to cash flow
forecasting models, and the findings should significantly add to our knowledge
regarding the information content of earnings, cash flow from operations and their
components in the Australian capital market setting. In this respect, this chapter has
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provided details on the development of three main sets of hypotheses, which are
summarised in Table 4.1. The first set of hypotheses concentrates on the relevance of
earnings and cash flow from operations to predict future cash flows (Hypothesis 1).
The second set of hypotheses concerns the relevance of cash flows and four classes
of accruals in forecasting future cash flows (Hypotheses 2 to 5). The last set of
hypotheses focuses on the relevance of cash flow components in predicting future
cash flows (Hypotheses 6 to 7). These hypotheses draw on both the Australian
capital market setting and prior studies in the areas of future cash flow prediction and
value relevance research. The next chapter presents the research methodology and
data collection procedures used to test the research hypotheses in this study.

127

Chapter 4: Hypotheses Development

Table 4.1 Summary of Research Hypotheses
Subject

Research Hypotheses

The predictive ability of
earnings vs. cash flow
from operations to
forecast future cash
flows

H1: The predictive ability of cash flow from operations is higher
than the predictive ability of earnings to forecast future
cash flows.

The predictive ability of
disaggregated vs.
aggregate earnings to
forecast future cash
flows

H2a: The predictive ability of earnings disaggregated into cash
flow from operations and total accruals is higher than the
predictive ability of aggregate earnings in forecasting
future cash flows.
H2b: Total accruals provide incremental information content
beyond that provided by cash flow from operations in
forecasting future cash flows.
H3a: The predictive ability of earnings disaggregated into cash
flow from operations, current and non-current accruals is
higher than the predictive ability of aggregate earnings
in forecasting future cash flows.
H3b:

Current and non-current accruals provide incremental
information content beyond that provided by total
accruals in forecasting future cash flows.

H3c: Current and non-current accruals provide incremental
information content beyond that provided by cash flow
from operations in forecasting future cash flows.
H4a: The predictive ability of earnings disaggregated into cash
flow from operations and accrual components (i.e., the
change in accounts receivable, the change in inventory,
the change in accounts payable, depreciation and
amortisation expense, accruals in relation to income tax
expense and other accruals) is higher than the predictive
ability of aggregate earnings in forecasting future cash
flows.
H4b: Accrual components provide incremental information
content beyond that provided by total accruals in
forecasting future cash flows.
H4c: Accrual components provide incremental information
content beyond that provided by cash flow from
operations in forecasting future cash flows.

(Continued)

128

Chapter 4: Hypotheses Development

Table 4.1 (Continued)
Subject

Research Hypotheses

The predictive ability of
disaggregated vs.
aggregate earnings to
forecast future cash
flows (Continued)

H5a: The predictive ability of earnings disaggregated into cash
flow from operations, discretionary and nondiscretionary
accruals is higher than the predictive ability of aggregate
earnings in forecasting future cash flows.
H5b: Discretionary and nondiscretionary accruals provide
incremental information content beyond that provided by
total accruals in forecasting future cash flows.
H5c: Discretionary and nondiscretionary accruals provide
incremental information content beyond that provided by
cash flow from operations in forecasting future cash
flows.

The predictive ability of
disaggregated cash flow
from operations to
forecast future cash
flows

H6: The predictive ability of cash flow from operations
disaggregated into its components (i.e., cash received from
customers; cash paid to suppliers and employees; net
interest paid; taxes paid; other cash flow from operations) is
higher than the predictive ability of aggregate cash flow
from operations in forecasting future cash flows.
H7a: Accrual components provide incremental information
content beyond that provided by cash flow components in
forecasting future cash flows.
H7b: The predictive ability of cash flow components and accrual
components, taken together, is higher than the predictive
ability of aggregate cash flow from operations and accrual
components, taken together, to forecast future cash flows.
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Chapter 5 describes the empirical models and research design employed in the thesis to
test the research hypotheses developed in Chapter 4. Section 5.1 discusses the details of
empirical models applied in this study to test the hypotheses. The specification of
variables is explained in Section 5.2. Section 5.3 deals with statistical methods, and then
diagnostic tests are discussed in Section 5.4. Sample selection procedures and the period
of the research are detailed in Section 5.5. The chapter is summarised in Section 5.6.

5.1 Cash Flow Forecasting Models

In this section, empirical models that apply one- and two-year lagged values of
accounting data to predict current cash flow from operations will be described. The lag
period is not more than two years because the time series of observations in this study is
rather short, given that the cash flow statement has been reported since 1992 in
Australia.
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5.1.1 Earnings versus Cash Flow from Operations

To test the superiority of cash flow from operations to earnings in predicting future cash
flows the following single-variable models are estimated:

Model 1 : CFOit = α 0 + α 1 EARN it − j + ε it
Model 2 : CFOit = β 0 + β 1CFOit − j + ε it

where i and t denote firm and year included in sample period (1992–2004). j denotes the
number of lags and lies between 1 and 2. CFO = cash flow from operations; and EARN
= earnings.

5.1.2 Disaggregated Earnings

To investigate whether disaggregated earnings, in its main components, i.e., cash flow
from operations and total accruals, has a greater capacity to enhance the forecast of
future cash flows than does aggregate earnings or aggregate cash flow from operations,
Model 3 is developed as follows:

Model 3 : CFOit = γ 0 + γ 1CFOit − j + γ 2TAC it − j + ε it
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where TAC = total accruals.

To examine the incremental predictive ability of current and non-current accruals in
forecasting future cash flows, total accruals in Model 3 are disaggregated into current
and non-current accruals to develop Model 4 as follows:

Model 4 : CFOit = δ 0 + δ 1CFOit − j + δ 2 CAit − j + δ 3 NCAit − j + ε it

where CA = current accruals; and NCA = non-current accruals.

The relation between future cash flows and earnings disaggregated into cash flow from
operations and accrual components is specified in Model 5. Accrual components
include: the change in accounts receivable, the change in inventory, the change in
accounts payable, depreciation and amortisation expense, accruals in relation to income
tax expense and other accruals. Model 5 is derived by substituting accrual component
for total accruals in Model 3.

Model 5 : CFOit = η 0 + η1CFOit − j + η 2 ∆ARit − j + η 3 ∆INVit − j + η 4 ∆APit − j + η 5 DEPit − j +

η 6TXACit − j + η 7 OTHACit − j + ε it

where ΔAR = the change in accounts receivable during the year; ΔINV = the change in
inventory during the year; ΔAP = the change in accounts payable during the year; TXAC
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= accruals in relation to income tax expense; DEP = depreciation and amortisation
expense; and OTHAC = other accruals.

Total accruals in Model 3 are represented as being composed of discretionary accruals
and nondiscretionary accruals to develop Model 6. This model is conducted to test the
role of discretionary and nondiscretionary accruals in forecasting future cash flows.

Model 6 : CFOit = θ 0 + θ1CFOit − j + θ 2 DAit − j + θ 3 NDAit − j + εit

where DA= discretionary accruals; and NDA = nondiscretionary accruals.

5.1.3 Disaggregated Cash Flow from Operations

In this study, cash flow from operations is disaggregated into five cash flow
components: cash receipts from customers, cash paid to suppliers and employees, net
interest paid, taxes paid and other cash flow from operations. The components are
consistent with those are selected in Clinch et al. (2002). To compare the predictive
abilities of aggregate and disaggregated cash flow from operation to forecast future cash
flows, aggregate cash flow from operations in Model 1 is replaced with its major
components to develop Model 7:

Model 7 : CFOit = ϕ0 + ϕ1CSHRDit − j + ϕ 2CSHPDit − j + ϕ3 INTPDit − j + ϕ 4TXPDit − j +

ϕ5OTHCSH it − j + εit
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where CSHRD = cash received from customers; CSHPD = cash paid to suppliers and
employees; INTPD = net interest paid; and TXPD = taxes paid; OTHCSH = other cash
flows from operations. Other variables have previously been defined.

To examine the incremental information content of the components of accruals and cash
flow from operations in forecasting future cash flows, six major accrual components
used in Model 5 (i.e., the change in accounts receivable, the change in inventory, the
change in accounts payable, depreciation and amortisation expense, accruals related to
income tax expenses, and other accruals) are included in Model 7 to construct Model 8:

Model 8 : CFOit = ψ 0 + ψ 1CSHRDit − j + ψ 2 CSHPDit − j + ψ 3 INTPDit − j + ψ 4TXPDit − j +

ψ 5 OTHCSH it − j + ψ 6 ∆ARit − j + ψ 7 ∆INVit − j + ψ 8 ∆APit − j + ψ 9 DEPit − j +
ψ 10TXAC it − j + ψ 11OTHAC it − j + ε it

5.2 Specification of Variables

This study employs current cash flow from operations as the dependent variable and a
range of one- and two-year lagged accounting information as independent variables to
test the predictive ability of accounting data to forecast future cash flows. The variables
are scaled by the number of ordinary shares outstanding at the end of the accounting
period. This is consistent with Al-Attar and Hussain (2004) and Krishnan and Largay
(2000). The variables used in this study are specified as follows:
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Cash Flow from Operations
Cash flow from operations is the annual amount of net cash flow from operating
activities, as disclosed in the cash flow statement.

Earnings
Earnings is net income before extraordinary items and discontinued operations, as
reported in the income statement.

Total Accruals
There are two approaches to deriving total accruals known as balance sheet approach
and cash flow approach. According to Hribar and Collins (2002), the indirect balance
sheet approach is typically measured as follows:

TAC = ∆CASS − ∆CL − ∆CASH − ∆STDEBT − DEP

(5.1)

where TAC = total accruals; ΔCASS = the change in current assets during the year; ΔCL
= the change in current liabilities during the year; ΔCash = the change in cash and cash
equivalents during the year; ΔSTDEBT = the current maturities of long-term debt and
other short-term debt during the year; and DEP = depreciation and amortisation expense
during the year.

Hribar and Collins (2002) provide evidence that the estimated total accruals via this
method are biased and subject to measurement errors. Thus, they suggest that the direct
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cash flow approach should be used in the research, where data is available. Hence, based
on Hribar and Collins (2002), and consistent with recent studies (e.g., Barth et al. 2001),
total accruals are measured as follows:

TAC = EARN − CFO

(5.2)

where EARN and CFO refer to earnings and cash flow from operations, respectively.

Current and Non-Current Accruals
Consistent with Dechow (1994) and Guay and Sidhu (2001), current accruals are
identified by measuring the change in non-cash working capital as follows:

CA = ∆AR + ∆INV + ∆OCA − ∆AP − ∆OCL

(5.3)

where CA = current accruals; ∆AR = the change in accounts receivable during the year;
∆INV = the change in inventory during the year;
∆ OCA = the change in other current
assets during the year; ∆AP = the change in accounts payable during the year; and ∆ OCL
= the change in other current liabilities during the year.

Non-current accruals are calculated as follows:

NCA = TAC − CA

(5.4)

where NCA = non-current accruals. Other variables have been previously defined.
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Discretionary and Nondiscretionary Accruals
Typically, to break up total accruals into discretionary and nondiscretionary accruals,
first the expected magnitude of nondiscretionary accruals is measured by a model and
then

discretionary accruals

are

calculated

through

deducting

the

estimated

nondiscretionary component from total accruals. Various models are developed to
estimate nondiscretionary accruals, however all of them are subject to misspecification
in some way. Dechow et al. (1995), in their prominent work in the earnings management
literature, evaluate the power of five competing models in estimating discretionary and
nondiscretionary accruals relating to earnings management. These models, which
represent the majority models used in the extant earnings management literature, are the
Healy (1985) model, the DeAngelo (1986) model, the Jones (1991) model (hereafter:
Jones model), the modified Jones model and the Industry model. 15 Dechow et al. (1995)
conclude that while none of the models works perfectly in computing discretionary
accruals, the modified Jones model is the least biased among the five models. Indeed,
although the powers of both the Jones and modified Jones model in partitioning
discretionary and nondiscretionary accruals are still in question (e.g., Bernard & Skinner

15

The Healy (1985) model estimates discretionary accruals for as total accruals divided by lagged total
assets. This model is based on a naive assumption that all accruals are as a result of managerial discretion.
The DeAngelo (1986) model defines nondiscretionary accruals as the first difference in total accruals
divided by lagged total assets. The underlying assumption of this model is that non-discretionary accruals
follow a random walk. Jones (1991) posits a regression type model to relax the assumption that
nondiscretionary accruals are constant. She uses firms’ revenue changes and the level of gross property,
plant, and equipment as explanatory variables for non-discretionary accruals. The Dechow and Sloan
(1991) Industry model assumes that the variation in determinants of nondiscretionary accruals is generally
the same for firms in each industry group. Therefore, they model nondiscretionary accruals as a function
of the median measure of total accruals for all non-sample firms in the same industry group. Dechow et al.
(1995) proposes modified Jones (1991) model in which they replace the difference between accounts
receivable changes and firms’ revenue changes with firms’ revenue changes in the Jones (1991) model.
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1996; Beneish 1997), they are widely employed and discussed in earnings management
research studies, and are, perhaps, the most favourite estimation procedures in this field.

Built on a cross-sectional modified Jones model, Dechow et al. (2003) have proposed
the ‘forward looking’ model. Their findings indicate that their model has higher
explanatory power in comparison to the modified Jones model and, in turn, the original
Jones model. Thus, in this study, to mitigate the level of misspecification in estimating
discretionary and nondiscretionary accruals, the forward-looking model is employed.
The discretionary and nondiscretionary accruals are calculated in this model as follows:

NDA = α 1 + α 2 ((1 + K )∆REVit − ∆ARit ) + α 3 PPE + α 4 LAGTAC it +

α 5 GR _ REV + ε it

(5.5)

where i and t denote firm and year, respectively; NDA = nondiscretionary accruals;
ΔREV = the change in revenues during the year; ΔAR= the change in accounts receivable
during the year; PPE = the end of year gross property plant and equipment; K is the
slope coefficient of the following regression: ΔAR = α + KΔREV + ε; LAGTAC = lagged
total accruals; GR_REV = the change in revenue from the current year to the next year,
scaled by current sales.

α1, α2, α3, α4, α5 are the slope coefficients from the following model:
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TAC = a 1 + a 2 ((1 + K )∆REVit − ∆ARit ) + a 3 PPE + a 4 LAGTAC it +
a 5 GR _ REV + ε it

(5.6)

Discretionary accruals are calculated as:

DA = TAC − NDA

(5.7)

where DA = discretionary accruals.

To adjust for heteroscedasticity, Dechow et al. (2003) use average total assets to scale
TAC, ΔREV, ΔAR, and PPE. In this study, because of consistency with other variables
used, and to provide comparability among empirical models, the related variables are
scaled by the number of ordinary shares outstanding.

Accrual Components
The set of accrual components used in this study is as follows:

∆AP

= the change in accounts payable during the year

∆AR

= the change in accounts receivable during the year

∆INV

= the change in inventory during the year

DEP

= depreciation and amortisation expense

TXAC

= accruals in relation to income tax expense (e.g., the change in income taxes
payable and deferred tax liability/assets) calculated as income tax minus
taxes paid reported under the cash flow statement
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OTHAC

= other accruals, which is calculated as OTHAC = EARN – CFO – (∆AR +
∆INV – ∆AP – DEP – TXAC) or the difference between EARN with CFO
and the above accruals

Cash Flow Components
The following five cash flow components disclosed under the direct method of reporting
cash flow from operations are employed in this study:

CSHRD

= cash received from customers

CSHPD

= cash paid to suppliers and employees

INTPD

= net interest paid that is the difference between interest paid and
interest received

TXPD

= taxes paid

OTHCSH = other cash flows from operations, which is calculated as OTHCSH =
CFO – (CSHRD – CSHPD – INTPD – TXPD)

5.3 Hypotheses Testing

This study employs ordinary least squares (OLS) method on a pooled time-series, crosssectional basis to estimate the regression models discussed in the previous section. To
test the hypotheses, both relative and incremental predictive abilities of selected
accounting variables to forecast future cash flows are analysed. According to Biddle et
al. (1995), relative and incremental information content comparisons are associated with
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each other. Relative information content comparisons examine which accounting data
has greater information content than the other. Incremental information comparisons
seek to find whether one (or a set of) accounting variable(s) has information content
over and above that of another. To assess relative and incremental information content,
specific statistical tests are required. The following sub-sections describe these statistical
tests.

5.3.1 Tests for Relative Predictive Ability

To compare the relative predictive ability of competing models both within-sample (e.g.,
Greenberg et al. 1986; Barth et al. 2001) and out-of-sample forecast (e.g., Lorek &
Willinger 1996; Krishnan & Largay 2000) approaches have been applied in the cash
flow prediction literature. Within-sample statistics determine the goodness of fit of the
regression model to historical data. However, a good forecast is not necessarily implied
by such fitting (Makridakis et al. 1998). Watts and Leftwich (1977) support the view and
document that a higher adjusted R2, which is one of the most popular goodness of fit
measures in the literature, does not necessarily mean superior predictive ability. Pindyck
and Rubinfeld (1998, p. 206) assert the importance of using out-of-sample forecasting
tests for predicting purposes, and state:

A single-equation regression model can have significant t statistics and a high R2 and still
forecast very poorly. This may result from a structural change occurring during the
forecast period that is not explained by the model. On the other hand, good forecasts can
come from regression models that have relatively low R2s and one or more insignificant
regression coefficients. This may happen when there is very little variation in the
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dependent variable, so that although it is not being explained well by the model, it is easy
to forecast.

Given the above discussion, the present study employs both the within-sample and outof sample statistics to compare the predictive ability of the forecasting models to
augment the reliability of the results. In so doing, the total data are partitioned into
‘initialisation’ set and ‘holdout’ set. The initialisation set is applied to estimate model
parameters and goodness of fit statistics. Then holdout set is used to compute the
accuracy measures and thus make forecasts (Makridakis et al. 1998). The sub-sections
below discuss the methods used to provide the related statistics.

5.3.1.1 Within-Sample Forecasting

The within-sample goodness of fit measure used in this study is the adjusted R2, which is
a traditional and popular measure in the cash flow prediction literature (e.g., Greenberg
et al. 1986; Barth et al. 2001; Al-Attar & Hussain 2004). The value of the adjusted R2
indicates that the extent to which a proposed model can explain the total variation of
future cash flows. It is calculated as follows:

R 2 = 1−

RSS /(n − k )
TSS (n − 1)

(5.8)

where R 2 = adjusted R2; RSS = residual sum of squares; TSS = total sum of squares; n =
the number of observations; and K = the number of independent variables including the
intercept.
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On the surface, to determine which of the competing models best explains the data, the
model with a higher adjusted R2 can be chosen. However, relying on adjusted R2 can
sometimes be problematic. For example, the addition of a new variable can increase the
adjusted R2, if the t value of the coefficient corresponds to the new variable is more than
one in absolute value (Gujarati 2003). This indicates that the adjusted R2 can be
increased, even if the coefficient on the new variable is statistically insignificant at a
conventional p-value level, that is, 0.01, 0.05 or at most 0.10 level. To determine
whether or not a variable should be added to the regression model, one formal method is
to run the F-test as follows:

2
2
( Rnew
)/m
− Rold
F=
2
1 − Rnew /(n − k )

(5.9)

where m = the number of new regressors; n = the number of observations; and k = the
number of parameters in the new model (Gujarati 2003, p. 263).

A significant F-statistic (i.e., p-value is equal or lower than 0.01, 0.05, or at most 0.10)
implies that the inclusion of a new variable significantly increases the explanatory power
of the new model. But, the use of the F-test is justified for the selection of nested models
and thus is not appropriate for non-nested models (Gujarati 2003). An example of nested
models in this study is Model 2 and Model 3. Model 3 is nested in Model 2 because
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restricting TAC to zero in Model 3 reduces it to Model 2. An example of non-nested
models in this study is Models 1 and 2. Because no model is nested within another one.

To select between non-nested models, two approaches can be used: the discrimination
method and the encompassing method. According to the discrimination method, if a
dependent variable is the same across competing models, the model with higher measure
of the goodness of fit, say the adjusted R2, is preferred. Under the encompassing
approach, to evaluate the superiority of one model, the relevant features of rival
model(s) are taken into account (Gujarati 2003). Two of the encompassing tests most
popular in the accounting literature are the J-test and Vuong’s test.

The J-test, developed by Davidson and MacKinnon (1981), is based on the idea that if
the set of independent variables included in the first model is proper, then adding the
fitted values of the rival model into the first model should not provide additional
explanatory power beyond that of the first model. Therefore, in the case that there is
incremental explanatory power among independent variables in both non-nested models
with respect to each other, which is a typical case in the tests performed here, the J-test
is not a powerful test and cannot make an accurate distinction between the rival models.

Accordingly, this thesis applies Vuong’s (1989) likelihood ratio test to determine which
of the competing models has greater explanatory power. As discussed in Dechow (1994,
Appendix 2), this directional model selection technique tests the null hypothesis that the
explanatory power of two models (nested or non-nested) is the same against the
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alternative, that one of them has more power to explain the ‘true process of data
generation’. Under Vuong’s test, Model A is preferred to Model B if the average log
likelihood of Model A is significantly higher than the average log likelihood of Model
B. Therefore, Vuong’s test is calculated as follows:

First, the difference in the log likelihood between Models A and B is considered.

LR = log[L(R A )] − log[L(RB )]

(5.10)

Then an estimate of the variance of LR, ω 2 , is computed:

ωˆ 2 =

1 n 1
1
1 (e Bi ) 2 1 (e Ai ) 2   1
2
2
 −  LR 
ˆ
ˆ
log(
)
log(
)
σ
σ
−
+
−

∑
B
A
2
2
n i =1  2
2
2 eˆ B
2 eˆ A   n


2

(5.11)

where σ̂ 2 and e denote to the estimate of the residual variance and the estimated
residuals, respectively. Finally, the following equation determines Vuong’s Z-statistic:

Z=

1 LR
n ω̂

(5.12)

Returning to Models A and B as an example, if the Z-statistic is significantly positive,
Model B has higher explanatory power than Model A. If the Z-statistic is significantly
negative, model A should be chosen. If the Z-statistic is not statistically significant, the
explanatory powers of two competing models do not differ.
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Since there is a combination of nested and non-nested models in this study, the F-test
and Vuong’s test could be employed. However, as mentioned earlier, Vuong’s test is
applicable for both nested and non-nested models. Therefore, to provide consistency
across the tests, only Vuong’s Z-statistic is reported. 16

5.3.1.2 Out-of-Sample Forecasting

After estimating the adjusted R2 to assess how well regression models explains future
cash flows using the initialisation sample, the forecast of future cash flows is made for
the holdout sample. Several statistical measures have been developed to evaluate
forecasting accuracy. The goal of these measures is to show how accurately the
forecasted variable (here, cash flow from operations) follows its actual future value,
which is not contained in the initialisation sample (see Makridakis et al. 1998; Pindyck
& Rubinfeld 1998).

Two of the statistical measures that have been used in the cash flow prediction literature
(e.g., Lorek & Willinger 1996; and Krishnan & Largay 2000) are the mean squared error
(MSE) and the mean absolute percentage error (MAPE). They are computed as follows:

MSE =

16

(

1 T
∑ Yt − Ft
T i =1

)

2

(5.13)

Conducing F-test between nested models in this study does not change the conclusions.
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MAPE = 100

1 T Yt − Ft
∑
T i =1 Yt

(5.14)

where Yt = the actual observation for time period t; Ft = the forecast for the same
period; and T = number of periods.

Regardless of their popularity in the literature, both methods have received some
criticism. A key shortcoming of the MSE is that it is engaged with a measure of
accuracy whose size is affected by the scale of data. Subsequently, this statistic does not
aid comparison across different time series and different time intervals. By contrast, the
MAPE does not have a scaling problem. But a disadvantage of this technique is that it
gives equal weight to all errors. Another problem occurs when the time series of
observations contain zero, as the percentage error cannot be calculated (Makridakis et al.
1998; Greene 2000).

This study applies a more complicated statistic called Theil’s U-statistic (also known as
Theil’s inequality coefficient) as a measure of forecasting accuracy, as per Kim and
Kross (2005). This measure is computed as follows:

U=

1 T
∑ ( Ft − Yt )
T t =1
1 T
1 T
2
(
F
)
+
(Yt ) 2
∑
∑
t
T t =1
T t =1

(5.15)
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The measure of Theil’s U-statistic falls between zero (perfect fit) and one (predictive
ability is at its worst). This statistic has some advantages over the aforementioned
measures. Firstly, it gives less weight to smaller errors than to larger ones by squaring
the errors involved. Secondly, it is scale invariant. Finally, it can be decomposed into
bias, variance, and covariance proportions. In a good forecast, the covariance proportion
is indicative of unsystematic error and should be larger than the bias and variance
proportions. The bias proportion reports systematic error, and the variance proportion
indicates the extent to which the estimated model is able to replicate the degree of
variability in the actual series (Pindyck & Rubinfeld 1998; Markridakis et al. 1998).

5.3.2 Tests for Incremental Information Content

Consistent with Barth et al. (2001), the incremental information content of the selected
variable(s) is examined by comparing the predictive ability of corresponding models (as
stated in the previous section) and the restriction of slope coefficients in the related
empirical models, where it is applicable. To evaluate restrictions on the estimated
coefficients, the chi-square test (hereafter: χ2 test) or F-test can be applied. In this study,
similar to Clinch et al. (2002) the related results are reported based on the χ2 test.17
Overall, the χ2 test is more applicable than the F-test, particularly for a finite sample, or
for general cases such as models, which are adjusted for heteroscedasticity by White’s

17

Unreported findings reveal that F-tests qualitatively yield the same results in this study.
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(1980) heteroscedasticity-corrected variances and standard errors method (Gujarati
2003).

5.4 Diagnostic Tests

To evaluate the overall validity of the OLS regression models, several diagnostic tests
are performed. The data set used for this thesis is a combination of time-series and crosssection data, which is also known as pooled data or panel data (Gujarati 2003). The
error term (of regression analysis) with panel data presumably comprises time-seriesrelated error terms, cross section error terms, and a combination of both (Pindyck &
Rubinfeld 1998). As a result, the related OLS regression models in this study may suffer
from heteroscedasticity and autocorrelation problems. Heteroscedasticity exists when the
error terms have unequal variance and usually occurs in cross-section studies.
Autocorrelation is a problem arises in regression analysis dealing with time series data
when the successive random error terms are not independent over time. Under both
cases, the estimated parameters are linear, unbiased and asymptotically normally
distributed. However, their statistical significance may be misspecified. To mitigate
heteroscedasticity, all the related variables of the study are scaled by the number of
ordinary shares outstanding at the end of the accounting period, as per Al-Attar and
Hussain (2004), and Krishnan and Largay (2000). In addition, White’s (1980)
heteroscedasticity-corrected variances and standard errors are applied in order to
generate robust standard errors and, therefore, t-values. Further, the models are reanalysed by employing Newey-West standard errors proposed by Newey and West
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(1987). This method corrects standard errors in the presence of both heteroscedasticity
and autocorrelation. It does not generally affect the level of statistical significance of
regression coefficients in any model. Therefore, consistent with most previous related
studies, the t-statistics and related p-values are based on White’s (1980)
heteroscedasticity-corrected variances and standard errors method.

Multicollinearity is another key issue. It means that there is a high linear relationship
among some or all independent variables. Under the presence of multicollinearity, the
contribution of each independent variable is hard to determine. The regression
coefficients can be estimated, however their standard errors are large and, consequently,
t-values may not be valid. To detect a potential multicollinearity problem, pair-wise
correlations among independent variables are evaluated. The rule of thumb is that if the
correlation coefficient between two predictor variables is in excess of 0.80, then
multicollinearity is a serious problem (Gujarati 2003). 18
An important implicit assumption to validate a regression model is that each data
observation affects proportionately the estimation of the regression model. Therefore, if
the sample data contains outliers it is possible that the estimations obtained from
regression models are biased. As a result, using a proper approach to identifying outliers
is important (Wilson 1997). This study applies Cook’s distance in diagnosing outliers, as
suggested by Wilson (1997). She provides empirical evidence that Cook’s distance is

18

It should be noted that high correlations are a sufficient but not necessary condition for the detection of
multicollinearity, as multicollinearity could exist even in the presence of relatively low correlations
(Gujarati 2003). Therefore, another method proposed by Belsley et al. (1980) called condition number is
also estimated to assess potential multiconlneariy among independent variables included in the regression
models. The results supported those are obtained from pair-wise correlations.
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more accurate in detecting outliers than winsorising the data and trimming it. The author
also demonstrates that inconclusive results regarding the incremental information
content of cash flows may be because of the diagnostic techniques used in prior research
(e.g., Bowen et al. 1987). Cook’s distance is calculated as follows:

Di =

(Yˆi − Yˆ )' (Yˆi − Yˆ )
Pαˆ 2

(5.16)

where Di = the ordinary Euclidean distance between Y and Yi; Ŷ = the vector of the
estimates from the regression line excluding the ith observation; Ŷi = the vector of the
estimates from the regression line including the ith observation; P = the number of
parameters; and â2 = the standard error of the estimate Y.

Observations with a Cook’s distance of 1 or more are considered outliers and should be
examined closely.

5.5 Sample Selection Procedures and Testing Period

The study sample is selected from companies listed on the ASX. The related data is
obtained from the Aspect Financial Analysis database. The sample period is between
1992, the year in which the AASB required Australian companies to report the cash flow
statement, and 2004. This avoids any structural change in the data due to Australia
adopting international financial reporting standards effective from 1 January 2005. It
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should be noted that the thirteen-year sample period used in this study is shorter than
those used in some prior studies employing estimated cash flow data (e.g., Finger 1994,
50 years; and Dechow et al. 1998, 29 years). However, it is longer than the sample
period applied in previous studies, which employed reported cash flow from operations
under the requirements of the cash flow statement (e.g., Krishnan & Largay 2000, six
years; Barth et al. 2001, eleven years; and Al-Attar and Hussain 2004, nine years).
Consequently, the sample is arguably sufficient for this analysis. Within-sample and outof-sample forecasting statistics are calculated over the periods 1992–2001 and 2002–
2004, respectively.

The research design requires each firm to have entire data for all the variables during the
entire study period. Firms in the Financials sector 19, such as banks, diversified
financials, insurance companies and real estate brokers are excluded because financial
reporting in this sector is based on special accounting regulations. The sample has no
limits concerning company size or any specific year-end. The original number of firmyear observations is 4,537, representing 349 firms. After excluding outliers (17
observations) diagnosed by Cook’s distance, the final sample reduces to 4,520 firm-year
observations, representing 348 firms. 20

19

Sector is the first level of industry classification in the Global Industry Classification Standard (GICS)
system. The GICS system comprises 10 economic sectors, 23 industry groupings, 59 industries and 122
sub-industries.
20
The analyses are repeated by removing the observations with extreme upper and lower 1 percent of
earnings and cash flow as in Barth et al. (2001). The results are not influenced by their exclusion.
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5.5.1 Estimating Discretionary and Nondiscretionary Accruals

As discussed in Section 5.2, to estimate discretionary and nondiscretionary accruals in
this study, the ‘forward-looking’ model is used. The regression model is estimated
yearly for each one-digit GICS code (excluding GICS code 40 for Financials sector).
Similar to Dechow et al. (2003), each industry sector must have at least 10 observations
per year. Consequently, firms in the Telecommunication Services and Utilities sectors
are excluded from the analysis. Since the total accruals data for 1991 is not available for
all sample firms, the model is estimated for data from the period 1993 to 2004. As stated
earlier, to provide comparability among prediction models, the values of total accruals
(TAC), the change in revenues during the year (ΔREV), the change in accounts
receivable during the year (ΔAR), and the end of year gross property, plant and
equipment (PPE) are scaled by the number of ordinary shares outstanding, consistent
with other variables in this study.

Table 5.1 presents descriptive statistics of the slope coefficients for the forward-looking
model provided by estimating 84 one-digit GICS-year regressions. The mean and
median of PPE are negative, as expected, because depreciation and amortisation
expenses, which are associated with PPE, are income-decreasing accruals. The mean and
median of the slope coefficient for ((1+K) ΔREV – ΔAR) are negative. However, either
positive or negative signs for this parameter is expected. The reasoning is that incomeincreasing changes in some working capital accounts (e.g., increases in accounts
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receivable) and income-decreasing changes in others (e.g., increases in accounts
payable) may be associated with a change in revenue (Jones 1991).

Consistent with Dechow et al. (2003), the mean and median of LAGTAC coefficient
(0.234 and 0.150, respectively) are positive and their magnitudes are higher than the
mean and median of other slope coefficients. The coefficient on GR_REV is, on average,
0.006 and its median is 0.000. These reveal that the impact of this variable appears to be
the lowest on estimating discretionary and non-discretionary accruals comparing to other
variables.

Table 5.1 Descriptive Statistics of Parameter Estimates for Forward- Looking
Model
TAC = a 1 + a 2 ((1 + K )∆REVit − ∆ARit ) + a 3 PPE + a 4 LAGTAC it + a 5 GR _ REV + ε it

Independent Variables
Intercept
(1+K) ΔREV – ΔAR
PPE
LAGTAC
GR_REV

Mean

Median

Standard Deviation

-0.009 (-3.93)
-0.038 (-5.49)
-0.116 (-14.97)
0.234 (21.14)
0.006 (2.089)

-0.003 (-1.49)
-0.009 (-1.03)
-0.054 (-9.36)
0.150 (4.39)
0.000 (0.98)

0.059
0.326
0.337
0.585
0.093

Variable definition: TAC refers to total accruals; ΔREV is the change in revenues during the year;
ΔAR is the change in accounts receivable during the year; PPE is the end of year gross property,
plant and equipment; LAGTAC is the lagged value of total accruals; K is the slope coefficient
extracted from this regression: ΔAR = α + KΔREV + ε for each one-digit GICS-year grouping;
GR_REV is the change in revenue for the next year, scaled by current revenue. The variables with the
exception of GR_REV are scaled by the number of ordinary shares outstanding. Coefficient estimates
are calculated from the related 84 one-digit GICS-year regressions. Figures in parentheses refer to
means/medians of regression t-statistics. The sample period is 1993–2004.
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5.6 Summary
This chapter presents the research methodology and sample selection procedure. Firstly,
eight regression models are developed, which are used to test the hypotheses discussed
in Chapter 4. The specifications of the selected variables are then detailed. This study
employs current cash flow from operations as dependent variables and the lagged
earnings, cash flow from operations, accruals and cash flow components as independent
variables. To examine the regression models, both within-sample and out-of-sample
forecasting methods as well as several diagnostic tests are used. Finally, sample
selection criteria are discussed. Based on these criteria, the sample includes 4,520 firmyear observations representing 348 firms for the period 1992–2004. Table 5.2
summarises the empirical models and the statistical tests used to test the related
hypotheses. The next chapter discusses results of the empirical tests of the hypotheses
applying the methodology detailed above.
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H3c: Current and non-current accruals provide incremental
information content beyond that provided by cash
flow from operations in forecasting future cash
flows.

H3b: Current and non-current accruals provide incremental
information content beyond that provided by total
accruals in forecasting future cash flows.

H3a: The predictive ability of earnings disaggregated into
cash flow from operations, current and non-current
accruals is higher than the predictive ability of
aggregate earnings in forecasting future cash flows.

H2b: Total accruals provide incremental information
content beyond that provided by cash flow from
operations in forecasting future cash flows.

H2a: The predictive ability of earnings disaggregated into
cash flow from operations and total accruals is
higher than the predictive ability of aggregate
earnings in forecasting future cash flows.

Research Hypotheses
H1: The predictive ability Cash flow from operations is
higher than the predictive ability of earnings to
forecast future cash flows.

Table 5.2 Summary of Research Methodology

Adj. R2 (M1) < Adj. R2 (M4)

δ 3 NCAit − j + ε it
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(Continued)

Theil’s U (M2) > Theil’s U (M4)

Adj. R2 (M2) < Adj. R2 (M4)

H3c: δ 2 ≠ δ 3≠0

Theil’s U (M3) > Theil’s U (M4)

Adj. R2 (M3) < Adj. R2 (M4)

H3b: δ 2 ≠ δ 3

Theil’s U (M1) > Theil’s U (M4)

Theil’s U (M2) > Theil’s U (M3)
H3a: δ 1 ≠ δ 2 ≠ δ 3

Adj. R2 (M2) < Adj. R2 (M3)

H2b: γ 2 ≠ 0

Theil’s U (M1) > Theil’s U (M3)

Adj. R2 (M1) < Adj. R2 (M3)

H2a: γ 1 ≠ γ 2

Theil’s U (M1) > Theil’s U (M2)

H1: Adj. R2 (M1) < Adj. R2 (M2)

Hypotheses Testing

M4 : CFOit = δ 0 + δ 1 CFOit − j + δ 2 CAit − j +

M3 : CFOit = γ 0 + γ 1 CFOit − j + γ 2 TAC it − j + ε it

M2 : CFOit = β 0 + β 1 CFOit − j + ε it

Specific Empirical Model(s) Used
M1 : CFOit = α 0 + α 1 EARN it − j + ε it

Accrual components provide incremental
information content beyond that provided by cash
flow from operations in forecasting future cash
flows.

H4c:

Chapter 5: Research Methodology

H5a: The predictive ability of earnings disaggregated
into cash flow from operations, discretionary and
nondiscretionary accruals is higher than the
predictive ability of aggregate earnings in
forecasting future cash flows.

Theil’s U (M3) > Theil’s U (M5)

M6: CFOit = θ0 + θ1 CFOit-j + θ2 DAit-j + θ3 NDAit-j+ εit
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Theil’s U (M1) > Theil’s U (M4)

Adj. R2 (M1) < Adj. R2 (M6)

H5a: θ1 ≠ θ2 ≠ θ3

Theil’s U (M2) > Theil’s U (M5)

Adj. R2 (M2) < Adj. R2 (M5)

H4c: η 2 ≠ η 3≠ η 4 ≠ η 5≠ η 6 ≠ η 7 ≠0

H4b: η 2 ≠ η 3≠ η 4≠ η 5 ≠ η 6 ≠ η 7

Theil’s U (M1) > Theil’s U (M5)

Adj. R2 (M1) < Adj. R2 (M5)

Accrual components provide incremental
information content beyond that provided by total
accruals in forecasting future cash flows.

η6 TXACit-j + η7 OTHACit-j + ε it

η3 ΔINVit-j + η4 ΔAPit-j + η5 DEPit-j +

H4b:

H4a: η 1≠ η 2 ≠ η 3 ≠ η 4≠ η 5 ≠ η 6 ≠ η 7

Hypotheses Testing

Adj. R2 (M3) < Adj. R2 (M5)

M5: CFOit = η0 + η1CFOit-j + η2ΔAR it-j +

Specific Empirical Model(s) Used

H4a: The predictive ability of earnings disaggregated
into cash flow from operations and accrual
components (i.e., the change in accounts
receivable, the change in inventory, the change in
accounts payable, depreciation and amortisation
expense, accruals in relation to income tax
expense and other accruals) is higher than the
predictive ability of aggregate earnings in
forecasting future cash flows.

Research Hypotheses

Table 5.2 (Continued)

M6: CFOit = θ0 + θ1 CFOit-j +θ2 DAit-j +
θ3 NDAit-j + εit

Specific Empirical Model(s) Used

ψ10TXAC it-j + ψ11OTHACit-j+ εit

Accrual components provide incremental M8: CFOit = ψ0 + ψ1CSHRDit-j + ψ2CSHPDit-j +
information content beyond that provided by
ψ3INTPDit-j + ψ4TXPDit-j + ψ5OTHCSHit-j +
cash flow components in forecasting future cash
ψ6ΔAR it-j + ψ7ΔINVit-j + ψ8 ΔAPit-j + ψ9 DEPit-j +
flows.
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H7a:

H6: The predictive ability of cash flow from operations M7: CFOit = φ0 + φ1CSHRDit-j + φ2CSHPDit-j +
disaggregated into its components (i.e., cash
φ3INTPDit-j + φ4TXPDit-j + φ5OTHCSHit-j + εit
received from customers; cash paid to suppliers
and employees; net interest paid; taxes paid; other
cash flows from operations) is higher than the
predictive ability of aggregate cash flow from
operations in forecasting future cash flows.

H5c: Discretionary and nondiscretionary accruals
provide incremental information content beyond
that provided by cash flow from operations in
forecasting future cash flows.

H5b: Discretionary and nondiscretionary accruals
provide incremental information content beyond
that provided by total accruals in forecasting
future cash flows.

Research Hypotheses

Table 5.2 (Continued)
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Theil’s U (M7) > Theil’s U (M8)

Adj. R2 (M7) < Adj. R2 (M8)

H7a: ψ 6 ≠ ψ 7 ≠ ψ 8≠ ψ 9 ≠ ψ10 ≠ ψ11≠ 0

Theil’s U (M2) > Theil’s U (M7)

Adj. R2 (M2) < Adj. R2 (M7)

H6: φ1 ≠ φ2 ≠ φ3 ≠ φ4 ≠ φ5

Theil’s U (M2) > Theil’s U (M6)

Adj. R2 (M2) < Adj. R2 (M6)

H5c: θ 2 ≠ θ 3≠0

Theil’s U (M3) > Theil’s U (M6)

Adj. R2 (M3) < Adj. R2 (M6)

H5b: θ 2 ≠ θ 3

Hypotheses Testing

ψ10TXAC it-j + ψ11OTHACit-j + εit

ψ6ΔARit-j + ψ7ΔINVit-j + ψ8ΔAPit-j + ψ9 DEPit-j +

ψ3 INTPDit-j + ψ4TXPDit-j + ψ5OTHCSHit-j +

M8: CFOit = ψ0 + ψ1CSHRDit-j + ψ2CSHPDit-j +

Specific Empirical Model(s) used

Theil’s U (M5) > Theil’s U (M8)

Adj. R2 (M5) < Adj. R2 (M8)

H7b: ψ 1 ≠ ψ 2 ≠ ψ 3 ≠ ψ 4 ≠ ψ 5 ≠ 0

Hypotheses Testing
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Variable definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals; CA is current accruals; NCA is non-current accruals; DA and
NDA are discretionary and nondiscretionary accruals, respectively; ∆ AR is the change in accounts receivable during the year;∆ INV is the change in inventory
during the year; ∆AP is the change in accounts payable during the year; DEP is depreciation and amortization expense; TXAC is accruals in relation to income
tax expense; OTHAC is other accruals; CSHRD is cash received from customers; CSHPD is cash paid to suppliers and employees; INTPD is net interest paid;
TXPD is taxes paid; OTHCSH is other cash flow from operations. Adj.R2 is the adjusted R2, which is a measure of goodness of fit. A higher adjusted R2 implies
higher explanatory power of the respected model. Theil’s U is a forecast error statistic. The smaller Theil’s U-statistic, the better predictive ability of the
empirical model. The coefficient restrictions are evalutated by the χ2 test.

H7b: The predictive ability of cash flow components
and accrual components, taken together, is higher
than the predictive ability of aggregate cash flow
from operations and accrual components, taken
totgether, to forecast future cash flows.

Research Hypotheses

Table 5.2 (Continued)
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Chapter 6 presents the main body of results for the study based on the research
methodology, which has already been explained in Chapter 5. The relevance of
accounting measures will be evaluated by measuring their incremental and relative
predictabilities to forecast future cash flows. Overall, the empirical results presented in
this chapter provide evidence that earnings, cash flow from operations and their related
components are useful in forecasting future cash flows in the Australian capital market
setting. The remainder of this chapter is organised as follows: Section 6.1 describes the
characteristics of data, Section 6.2 analyses and discusses the results of testing
Hypotheses 1 to 7 and Section 6.3 summarises and concludes the chapter.

6.1 Characteristics of Data
6.1.1 Descriptive Statistics

Table 6.1 reports the descriptive statistics on the properties of earnings, cash flow from
operations, accruals and cash flow components used in the cash flow forecasting models
discussed in the previous chapter.
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Table 6.1 Descriptive Statistics
Variable
EARN

Mean
0.081

25%
-0.021

Median
-0.001

75%
0.124

Std.Dev
0.376

TAC

-0.098

-0.110

-0.014

0.000

0.415

CA

0.018

-0.015

0.000

0.030

0.390

NCA

-0.116

-0.131

-0.020

0.000

0.515

∆AR

0.029

-0.003

0.000

0.021

0.245

∆INV

0.016

0.000

0.000

0.007

0.211

∆AP

0.025

-0.004

0.001

0.027

0.264

DEP

0.095

0.000

0.014

0.109

0.202

TXAC

-0.004

-0.004

0.000

0.088

OTHAC

-0.215

-0.240

0.000
-0.038

-0.002

0.582

DA

-0.002

-0.029

0.004

0.045

0.331

NDA

-0.104

-0.109

-0.028

-0.004

CFO

0.179

-0.009

0.004

0.210

0.319
0.474

CSHRD

2.562

0.000

0.151

2.251

6.527

CSHPD

2.336

0.012

0.145

1.883

6.232

INTPD

0.020

-0.023

0.000

0.001

0.123

TXPD

0.044

0.000

0.000

0.026

0.124

OTHCSH

0.000

0.002

0.010
0.000
0.352
Variable definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals; CA
is current accruals; NCA is non-current accruals; ∆AR is the change in accounts receivable during the
year; ∆INV is the change in inventory during the year; ∆AP is the change in accounts payable during
the year; DEP is depreciation and amortization expense; TXAC is accruals in relation to income tax
expense; OTHAC is other accruals; DA and NDA are discretionary and nondiscretionary accruals,
respectively; CSHRD is cash received from customers; CSHPD is cash paid to suppliers and
employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH is other cash flows from
operations. All variables are scaled by the number of ordinary shares outstanding. The total sample
for all variables with the exception of DA and NDA consists of 4,520 firm-year observations during
the period 1992–2004. The total sample for DA and NDA consists of 4,080 firm-year observations
during the period 1993–2004.

The mean and median values of cash flow from operations (CFO) are $0.179 and
$0.004, respectively. Consistent with prior research (e.g., Dechow et al. 1998; Barth et
al. 2001) these values are larger than the mean and median for earnings (EARN), which
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are $0.081 and $-0.001, respectively. This difference is mainly due to the fact that the
non-cash expenses, in particular, depreciation and amortisation expense (DEP), decrease
EARN but not CFO (Cheng & Yang 2003). EARN has a positive (negative) sign in 49%
(51%) of the sample. Hence, there is no overall bias to profitable or unprofitable firms.
However, it results in the negative median of EARN, which contrasts with most prior
related studies, which generally have a positive EARN median. The reason for this
dissimilarity may lie in the fact that most previous studies have focussed on large firms
that are more profitable and stable than small firms. 21 For example, Barth et al. (2001)
exclude firms with sales of less than US $10 million and share prices of less than US $1,
whilst all these firms are included in the present study if they have the entire data for the
study period. Another reason may be in that the extent of loss occurrence in the
Australian capital market is generally high, as evidenced by Balkrishna et al. (2007).
The standard deviation of CFO (0.474) is higher than that of EARN (0.376). This implies
that the accrual process is able to mitigate a sufficient portion of CFO fluctuations.

The mean and median for total accruals (TAC) are –0.098 and -0.014, respectively.
Similar to prior research (e.g., Barth et al. 2001; Al-Attar & Hussain 2004), the mean
and median for TAC are negative because TAC is calculated as EARN minus CFO and
the values of EARN are generally lower than those of CFO. The distributional statistics
on current accruals (CA) and non-current accruals (NCA) reveal that the mean and
median values of NCA are negative, and are large in comparison to those of CA. These
reflect the fact that NCA include DEP, which is generally large but non-reversible over

21

Hayn (1995) documents that loss phenomenon is significantly related to firm size.
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time, unlike most other accrual components. The comparison of the standard deviations
of NCA (0.515) and DEP (0.202) shows that DEP explains nearly 39 percent of the
variability in NCA and the remainder of the NCA variation is due to the volatility in
other non-current accruals.

Regarding accrual components, the mean (median) of DEP is 0.095 (0.014). This is
larger in magnitude than the mean (median) of the change in accounts payable (ΔAP),
which is 0.025 (0.001), the change in accounts receivable (ΔAR), which is 0.029 (0.000),
and the change in inventory (ΔINV), which is 0.016 (0.000). Yet, the variability of these
selected current accrual components is higher than that of DEP (the standard deviations
of ΔAR, ΔINV and ΔAP are 0.245, 0.211 and 0.264, respectively). These statistics are
consistent with those reported by Barth et al. (2001) and Al-Attar and Hussain (2004).
Consistent with Subramanyam (1996), the mean and median for discretionary accruals
(DA) are close to zero. The mean and median values of the nondiscretionary accrual
component of TAC are also considerably higher than those of its discretionary
counterpart, but DA is more variable than NDA.

Descriptive statistics for the five components of CFO reveal that the mean (median) of
cash received from customers (CSHRD) and cash paid to suppliers and employees
(CSHPD) is 2.562 (0.151) and 2.336 (0.145), respectively. They are much larger than
the mean (median) of net interest paid (INTPD), taxes paid (TXPD) and other cash flow
from operations (OTHCSH). Likewise, the standard deviations of CSHRD and CSHPD
are higher than the standard deviations of INTPD, TXPD and OTHCSH. This suggests
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that the explanatory power of CFO would be influenced considerably by these two
variables. The distributional statistics for CFO components data in this study have a
similar trend to those reported in Clinch et al. (2002), and Krishnan and Largay (2000).

6.1.2 Correlation Analysis

Table 6.2, Panel A reports Pearson correlation coefficients for EARN, CFO and the
selected accruals used in this study. EARN is positively and significantly associated with
CFO (0.54) and TAC (0.28). The correlation coefficient between CFO and TAC (-0.64)
is negative and is significant at the 0.01 level. The correlation between CA and NCA is 0.52, which is significant at the 0.01 level. CFO is significantly positively (negatively)
correlated with ΔAP, ΔAR, ΔINV and DEP (CA, NCA, TXAC and OTHAC) at the 0.01
level. Accrual components are also significantly correlated with each other at the 0.01
level.

Panel B of Table 6.2 presents Pearson correlations for CFO and the five cash flow
components. The cash flow components are significantly positively correlated with CFO
at the 0.01 level. Individually, the cash flow components are also significantly related to
each other at either the 0.05 or 0.01 level, with the exception of the correlation between
OTHCSH and CSHPD. As can be seen from the table, the correlation between CSHRD
and CSHPD is 0.99, which is the highest of the correlations. It is an outcome expected
because of the dependence of cash outflows on the amount of cash inflows. However,
the finding also suggests the possible presence of severe multicollinearity.
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-0.11†
-0.48†

0.07†
0.65†
-0.26†
-0.46†

0.28†

0.12†

0.16†

0.10†

0.18†

0.11†

0.44†

-0.23†

-0.21†

TAC

CA

NCA

∆AP

∆AR

∆INV

DEP

TXAC

OTHAC

Chapter 6: Results

-0.64†

0.54†

CFO

0.16†

0.19†

1.00

1.00

EARN

CFO

EARN

Variables

0.54†

0.11†

-0.46†

0.03*

0.02

-0.13†

0.66†

0.18†

1.00

TAC

-0.14†

0.06†

0.07†

0.34†

0.22†

-0.05†

-0.52†

1.00

CA

0.58†

0.12†

-0.48†

-0.32†

-0.21†

-0.03*

1.00

NCA

-0.04†

-0.14†

0.12†

0.37†

0.62†

1.00

∆AP

-0.23†

-0.15†

0.16†

0.39†

100

∆AR

-0.24†

-0.09†

0.10†

1.00

∆INV

-0.69†

-0.12†

1.00

DEP

0.18†

1.00

TXAC
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1.00

OTHAC

Panel A Pearson correlation matrix between earnings, cash flow from operations and selected accruals (4,520 firm-year
observations, 1992–2004)

Table 6.2 Correlations

1
0.44†
0.40†
0.11†
0.58†
0.37†

CFO
CSHRD
CSHPD
INTPD
TXPD
OTHCSH
1
0.99†
0.19†
0.50†
-0.04*

CSHRD

1
0.18†
0.48†
-0.02

CSHPD

1
-0.07†
0.03*

INTPD

1
0.18†

TXPD

1

OTHCSH

0.26†
0.29†
0.21†
0.14†
-0.001
-0.25†

∆AP
∆AR
∆INV
DEP
TXAC
OTHAC
0.26†
0.29†
0.22†
0.13†
0.002
-0.23†

CSHPD
0.06†
0.08†
0.12†
0.09†
-0.09†
-0.17†

INTPD

0.14†
0.16†
0.11†
0.16†
0.34†
-0.33†

TXPD

0.08†
0.10†
0.09†
0.08†
-0.16†
-0.23†

OTHCSH
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Variable
DA
NDA

CFO
-0.28†
-0.60†

NDA
-0.14†
1

DA
1
-0.14†
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Panel D Pearson correlation matrix between cash flow from operations, discretionary and nondiscretionary accruals (4,080
firm-year observations, 1993–2004)

CSHRD

Variable

Panel C Pearson correlation matrix between accrual and cash flow components (4,520 firm-year observations, 1992–2004)

CFO

Variable

Panel B Pearson correlation matrix between cash flow components (4,520 firm-year observations, 1992–2004)

Table 6.2 (Continued)

-0.32†

0.42†

CFO

0.08†

CA
(-1)
-0.28†

NCA
(-1)
0.12†

∆AP
(-1)
0.18†

∆AR
(-1)
0.13†

∆INV
(-1)
0.20†

DEP
(-1)

-0.13†

TXAC
(-1)

-0.34†

OTHAC
(-1)

-0.30†

0.36†

CFO

0.06*

CA
(-2)
-0.24†

NCA
(-2)
0.10†

∆AP
(-2)
0.13†

∆AR
(-2)

0.11†

∆INV
(-2)

0.18†

DEP
(-2)

-0.14†

TXAC
(-2)

-0.30†

OTHAC
(-2)

0.38†

0.65†

CFO
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CSHRD
(-1)

CFO
(-1)

Variable

0.36†

CSHPD
(-1)

0.10†

INTPD
(-1)

0.50†

TXPD
(-1)
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0.27†

OTHCSH
(-1)

Panel G Pearson correlation matrix between current cash flow from operations and one-year lagged cash flow from operations
and its components

TAC
(-2)

EARN
(-2)

Variable

Panel F Pearson correlation matrix between current cash flow from operations and two-year lagged earnings and selected
accruals

TAC
(-1)

EARN
(-1)

Variable

accruals

Panel E Pearson correlation matrix between current cash flow from operations and one-year lagged earnings and selected

Table 6.2 (Continued)

0.34†

0.58†

CFO

0.32†

CSHPD
(-2)
0.07†

INTPD
(-2)
0.46†

TXPD
(-2)

0.25†

OTHCSH
(-2)

-0.54†

-0.10†

Variable

CFO

-0.14†

DA
(-2)

-0.46†

NDA
(-2)
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Variable definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals; CA is current accruals; NCA is non-current
accruals; ∆AP is the change in accounts payable during the year;
∆ AR is the change in accounts receivable during the year;∆ INV is the
change in inventory during the year; DEP is depreciation and amortization expense; TXAC is accruals in relation to income tax expense;
OTHAC is other accruals; DA and NDA are discretionary and nondiscretionary accruals, respectively; CSHRD is cash received from
customers; CSHPD is cash paid to suppliers and employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH is other cash flows
from operations. † indicates that correlation is significant at the 0.01 level. * indicates that correlation is significant at the 0.05 level.

NDA
(-1)

DA
(-1)

Panel I Pearson correlation matrix between current cash flow from operations and one and two-year lagged discretionary
and nondiscretionary accruals

CSHRD
(-2)

CFO
(-2)

Variable

Panel H Pearson correlation matrix between current cash flow from operations and two-year lagged cash flow from operations
and its components

Table 6.2 (Continued)
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The Pearson correlation coefficients between accrual and cash flow components are
significant at the 0.01 level (see Panel C of Table 6.2). The exception is the correlations
of TXAC with CSHRD and CSHPD, which are not significant at conventional levels.

Panel D of Table 6.2 reports the correlation matrix between CFO, DA and NDA. DA and
NDA are significantly and negatively correlated with CFO and with each other at the
0.01 level. Panels E to I of Table 6.2 exhibit the Pearson correlation coefficients between
the dependent variable (i.e., current CFO) and the one-year and two-year lagged
independent variables. As expected, the association between the dependent and
independent variables generally decreases when the number of lags increases from one
to two, with the exception of TXAC. All of the one-year and two-year lagged
independent variables are significantly correlated with the current CFO variable, with
current CFO having the highest positive correlation with one-year and two-year lagged
CFO.

Overall, with the exception of the high correlation between CSHRD and CSHPD 22, all
correlation coefficients are less than ± 0.80. This implies that there is no serious
multicollinearity among independent variables in the related multiple regression models
in this study (see Gujarati 2003). The correlation analyses in the study are also similar to
those reported in Barth et al. (2001), Al-Attar and Hussain (2004), Subramanyam (1996)
and Clinch et al. (2002).

22

This issue will be discussed in Section 6.2.7.1.
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6.2 Results of Hypotheses Testing

In this section, Hypotheses 1 to 7 will be tested through analysing Models 1 to 8.
Consistent with the findings of Barth et al. (2001), and Al-Attar and Hussain (2004),
predictive ability of all the models decreases as the forecast scope increases. This is
reflected by the decrease in the adjusted R2 measures and an increase in Theil’s Ustatistics from one-year lag to two-year lag models. As these two sets of models
generally provide similar results, hypotheses testings are primarily reported based on
results of one-year lag models. However, should there be any significant difference
between these two sets of results within testing each hypothesis, the difference will be
underscored.

6.2.1

Tests of Hypothesis 1: Predictive Ability of Earnings and Cash
Flow from Operations

The first hypothesis predicts that the ability of cash flow from operations is higher than
the ability of earnings to forecast future cash flows. To test this hypothesis, the
following models are developed:

Model 1 : CFOit = α 0 + α 1 EARN it − j + ε it

Model 2 : CFOit = β 0 + β1CFOit − j + ε it
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where i and t denote firm and year and j ranges 1 to 2. CFO is cash flow from
operations. EARN is earnings.

In Table 6.3, Panel A reveals that all coefficients in Models 1 and 2 including intercepts
are significant at the 0.01 level. As expected, both EARN and CFO are positively related
to future cash flows. The adjusted R2 for Model 2 (47%) is higher than the adjusted R2
for Model 1 (31%). Vuong’s Z-statistic for Model 1 versus Model 2 is 6.60, suggesting
that the difference between the two adjusted R2s are statistically significant at the 0.01
level. These results show that both one-year lagged CFO and EARN are able to explain
the variation in current CFO. However, the explanatory power of CFO is significantly
higher than that of EARN.

Panel B of Table 6.3 reports the results of out-of-sample forecasting tests. Both Models
1 and 2 provide reliable predictive value for future cash flows, as their covariance
proportions are higher than their bias and variance proportions. However, Theil’s Ustatistic value for Model 1 (0.51) is noticeably higher than Theil’s U-statistic for Model
2 (0.38). These findings support results of the within-sample forecasting statistics and
suggest that CFO is a better predictor of future cash flows than EARN. This conclusion
remains unchanged using the two-year lagged Models 1 and 2. Consequently,
Hypothesis 1 is accepted.
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6.60†

Vuong’s Z-statistic
Model 1 vs. Model 2
3,131

47%

31%

Adjusted R2

7.28†
0.71

0.90

CFO

EARN

Intercept

Variable

9.22†

One-Year Lag
Model 1
Model 2
Coefficient t-statistic
Coefficient t-statistic
†
0.10
8.53
0.05
4.57†

Panel A Summary of results for within-sample forecasting tests (1992–2001)

Model 2 : CFOit = β 0 + β 1 CFOit − j + ε it

Model 1 : CFOit = α 0 + α 1 EARN it − j + ε it

Table 6.3 Predictive Ability of Earnings and Cash Flow from Operations

2,783

5.51†

28%

0.91

6.17†

2,783

44%

0.72
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7.71†

Two-Year Lag
Model 1
Model 2
Coefficient. t-statistic
Coefficient t-statistic
†
0.11
8.20
0.06
4.05†

Model 1
0.51
0.01
0.00
0.99

One-Year Lag
Model 2
0.38
0.01
0.18
0.81

Model 1
0.52
0.00
0.03
0.97

Two-Year Lag
Model 2
0.39
0.00
0.09
0.91
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N
1,041
1,041
1,041
1,041
Variable definition: CFO is cash flow from operations; EARN is earnings before extraordinary items. i and t denote firm and year, respectively; j
ranges 1 and 2. The t-statistic is based on the White (1980) robust standard errors. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio
test for model selection. A significant positive Z-statistic shows that the first model is rejected in favour of the second model. Theil’s U-statistic is a
forecast error statistic, which lies between zero and one, when one shows the worst fit. In a good forecast, the bias and variance proportions of
Theil’s U-statistic are smaller than the covariance proportion. N is the number of observations included for analysing within-sample (Panel A) or
out-of-sample (Panel B) forecasting tests. † Significant at the 0.01 level.

Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)

Model 2 : CFOit = β 0 + β 1 CFOit − j + ε it

Model 1 : CFOit = α 0 + α 1 EARN it − j + ε it

Table 6.3 (Continued)
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Overall, the above conclusion highlights the importance of cash flow from
operations, as reported in the cash flow statement, in forecasting a firm’s future cash
flows in the Australian capital market setting. In addition, the findings, consistent
with the results of some recent related overseas studies conducted with reported cash
flow from operations (e.g., Barth et al. 2001; Al-Attar & Hussain 2004), call into
question the position of accounting standard setters, in particular the FASB, that
accrual-based earnings are superior to cash flows in predicting future cash flows.

6.2.2 Tests of Hypotheses 2a and 2b: Predictive Ability of Cash
Flow from Operations and Total Accruals

Hypothesis 2a examines the ability of earnings disaggregated into cash flow from
operations and total accruals in comparison to aggregate earnings in predicting future
cash flows. The second extension of Hypothesis 2 (H2b) suggests that total accruals
provide incremental information content over and above that provided by cash flow
from operations. These two hypotheses are investigated through testing Model 3 and
comparing results with those of Models 1 and 2:

Model 3 : CFOit = γ 0 + γ 1CFOit − j + γ 2TAC it − j + ε it

where TAC is total accruals.

Summary regression results for one-year lag Model 3, as presented in Panel A of
Table 6.4, reveal that the coefficients on one-year lagged CFO and TAC are
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significantly and positively related to current cash flow from operations at the 0.01
and 0.05 levels, respectively. The magnitude of TAC (0.25) is less than CFO (0.85),
which implies that CFO has greater contribution than TAC in explaining future cash
flows. The adjusted R2 for Model 3 is 50%, which is higher than the adjusted R2 of
Model 1 (31%) with Vuong’s Z-statistic equalling 7.56 (p< 0.01). Results from tests
of coefficient restrictions reveal that the equality of TAC to CFO is rejected at the
0.01 level (χ2 statistic = 29.76). These results suggest that CFO and TAC together
provide a significantly better explanation of the variation of current CFO than EARN
alone. Further, the incremental increase in the explanatory power of Model 2 via the
inclusion of TAC is 3%. This difference is statistically significant at the 0.05 level
(Vuong’s Z-statistic =1.96). Hence, TAC has incremental explanatory power for
future cash flows over and above that obtained from CFO.

Results from the out-of-sample forecasting tests, as reported in Panel B of Table 6.4,
reveal that the bias and variance proportions for Model 3 are lower than the
covariance proportion. Consequently, Model 3 can reliably predict future cash flows.
Theil’s U-statistic of Model 3 is 0.37. This value is lower than Theil’s U-statistics of
Models 1 and 2, which are 0.51 and 0.38, respectively. In line with the results of
within-sample forecasting, the outcomes of the out-of-sample forecasting show that
disaggregating EARN into CFO and TAC enhances the forecast of future cash flows,
relative to EARN alone. The inclusion of TAC to CFO also provides incremental
predictive ability for future cash flows beyond that provided by CFO alone.
Accordingly, Hypotheses 2a and 2b are accepted.
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Table 6.4 Predictive Ability of Cash Flow from Operations and Total Accruals
Model 3 : CFOit = γ 0 + γ 1CFOit − j + γ 2TAC it − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CFO
TAC

One-Year Lag
Coefficien
t-statistic
t
0.05
5.77†
0.85
11.14†
0.25
2.34*

Two-Year Lag
Coefficient
t-statistic
0.05
0.93
0.36

Adjusted R2

50%

47%

Adjusted R2- Model 1
Adjusted R2- Model 2

31%
47%

28%
44%

Vuong’s Z-statistic
Model 1 vs. Model 3

7.56†

6.56†

Model 2 vs. Model 3

1.96*

2.07*

5.09†
12.64†
2.67†

Tests of Coefficient
Restrictions:

Null Hypothesis
γ1= γ2
N

χ2 statistic
29.76

p-value
0.00

3,131

χ2 statistic
23.87

p-value
0.00

2,783

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N
Theil’s U-statistic- Model 1
Theil’s U-statistic- Model 2

One-Year Lag
0.37
0.01
0.11
0.88
1,042

Two-Year Lag
0.38
0.00
0.02
0.98
1,042

0.51‡
0.38‡

0.52‡
0.39‡

(Continued)
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Table 6.4 (Continued)
Variable definition: CFO is cash flow from operations; TAC is total accruals. i and t denote firm
and year, respectively. j ranges 1 and 2. See text for the full description of Models 1 and 2. The tstatistic is based on the White (1980) robust standard errors. Vuong’s Z-statistic relates to
Vuong’s (1989) likelihood ratio test for model selection. A significant positive Z-statistic shows
that the first model is rejected in favour of the second model. Theil’s U-statistic is a forecast error
statistic, which lies between zero and one, when one shows the worst fit. In a good forecast, the
bias and variance proportions of Theil’s U-statistic are smaller than the covariance proportion. N
is the number of observations included for analysing within-sample (Panel A) or out-of-sample
(Panel B) forecasting tests. † Significant at the 0.01 level. * significant at the 0.05 level. ‡ The
covariance proportion is higher than the variance and bias proportions.

This conclusion remains valid even with the application of two-year lag Models 1, 2
and 3. The tenor of the above results is similar to that reported in Barth et al. (2001),
and Al-Attar and Hussain (2004). The results also support the findings of several
prior price-based studies (e.g., Wilson 1986, 1987; Rayburn 1986), which suggest
that decomposing earnings into cash flow from operations and total accruals
improves the ability of earnings in explaining stock returns.

6.2.3 Tests of Hypotheses 3a, 3b and 3c: Predictive Ability of
Cash Flow from Operations, Current and Non-Current
Accruals

The first extension of Model 3 results in Model 4, in which current accruals and noncurrent accruals replace total accruals:

Model 4 : CFOit = δ 0 + δ 1CFOit − j + δ 2 CAit − j + δ 3 NCAit − j + ε it

where CA is current accruals and NCA is non-current accruals.
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This model is employed for testing Hypotheses 3a to 3c. Hypothesis 3a suggests that
the decomposition of EARN into CFO, CA and NCA enhances the predictive ability
of EARN. Hypotheses 3b and 3c test the extent to which disaggregating TAC into CA
and NCA provides further information in predicting future cash flows beyond that
provided by TAC and CFO, respectively.

As shown in Panel A of Table 6.5 all slope coefficients, including intercept, are
positive and significant at either the 0.05 or 0.01 level. Similar to the results of
Model 3, the coefficient on the cash flow component of EARN (0.84) is higher than
those on the accrual components of EARN, i.e., CA (0.31) and NCA (0.22).
Moreover, the contribution of NCA is lower than CA in explaining future cash flows.
Comparing the adjusted R2 of Model 4, 51%, and Model 1, 31%, with significant
Vuong’s Z-statistic (8.58) at the 0.01 level reveals that Model 4 has considerably
more explanatory power than Model 1. Model 4 also better explains future cash
flows than Model 2 and Model 3. This is evidenced by the higher adjusted R2 of
Model 4 than those of Models 2 and 3, and statistically significant Vuong’s Zstatistics at the 0.01 and 0.10 levels, respectively.

Panel A of Table 6.5 also reports the χ2 statistics and their related p-values. The
equality of coefficient estimates on CFO, CA and NCA is also rejected at the 0.01
level (χ2 statistic = 90.03). The χ2 tests indicate that the coefficient estimates on CA
and NCA significantly differ (χ2 statistic = 20.34) at the 0.01 level. Results reject the
equality of coefficients on CA and NCA to zero at the 0.01 level (χ2 statistic = 23.41).

178

Chapter 6: Results

Table 6.5 Predictive Ability of Cash Flow from Operations, Current and NonCurrent Accruals
Model 4 : CFOit = δ 0 + δ 1 CFOit − j + δ 2 CAit − j + δ 3 NCAit − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CFO
CA
NCA

One-Year Lag
Coefficient
t-statistic
0.05
5.26†
0.84
12.11†
0.31
2.82†
0.22
2.19*

Two-Year Lag
Coefficient
t-statistic
0.05
4.97†
0.92
12.81†
0.41
2.97†
0.33
2.67†

Adjusted R2

51%

48%

Adjusted R2- Model 1
Adjusted R2- Model 2
Adjusted R2- Model 3

31%
47%
50%

28%
44%
47%

Vuong’s Z-statistic
Model 1 vs. Model 4
Model 2 vs. Model 4
Model 3 vs. Model 4

8.58†
2.58†
1.94**

6.57†
2.64†
2.42*

Tests of Coefficient
Restrictions:
χ2 statistic

p-value

χ2 statistic

p-value

δ1 = δ2 = δ3
δ2 = δ2
δ2 = δ2 = 0

90.03
20.34
23.41

0.00
0.00
0.00

9.64
12.33
13.76

0.00
0.01
0.00

N

3,131

Null hypothesis

2,783

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N
Theil’s U-statistic- Model 1
Theil’s U-statistic- Model 2
Theil’s U-statistic- Model 3

One-Year Lag
0.36
0.01
0.11
0.88
1,042

Two-Year Lag
0.38
0.00
0.03
0.97
1,042

0.51‡
0.38‡
0.37‡

0.52‡
0.39‡
0.38‡

(Continued)
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Table 6.5 (Continued)

Variable definition: CFO is cash flow from operations; CA is current accruals; NCA is noncurrent accruals. i and t denote firm and year, respectively; j ranges 1 and 2. See text for the full
description of Models 1 to 3. The t-statistic is based on the White (1980) robust standard errors.
Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for model selection. A
significant positive Z-statistic shows that the first model is rejected in favour of the second
model. Theil’s U-statistic is a forecast error statistic, which lies between zero and one, when one
shows the worst fit. In a good forecast, the bias and variance proportions of Theil’s U-statistic are
smaller than the covariance proportion. † Significant at the 0.01 level. * significant at the 0.05
level. N is the number of observations included for analysing within-sample (Panel A) or out-ofsample (Panel B) forecasting tests. ** significant at the 0.10 level. ‡ The covariance proportion is
higher than the variance and bias proportions.

The above results from within-sample forecasting tests consistently suggest that
disaggregating EARN into CFO, CA and NCA is more useful than an aggregate
EARN in explaining future cash flows. Decomposing TAC into CA and NCA
enhances the forecast of future cash flows relative to TAC alone; as well CA and
NCA provides incremental predictive ability beyond CFO alone for future cash
flows.

Results of the out-of-sample forecasting reported in Panel B of Table 6.5 confirm the
above conclusion. The covariance proportion for Model 4 is noticeably higher than
the associated bias and variance proportions, implying that Model 4 is able to predict
future cash flows well. Theil’s U-statistic from model 4 is 0.36, and is lower than
Theil’s U-statistics from Models 1 and 3. Hence, the predictive value of Model 4 is
higher than those of Models 1 and 3, implying that decomposing TAC into CA and
NCA enhances the predictive ability of TAC, and thus EARN. Theil’s U-statistic from
Model 4 is also lower than Theil’s U-statistic from Model 2. The evidence shows that
the addition of CA and NCA to CFO results in a higher predictive power than using
CFO alone. These conclusions remain unchanged regardless of whether the number
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of lags is increased from one to two. Consequently, Hypotheses 3a, 3b and 3c are
accepted.

The above analyses indicate that current and non-current accruals capture useful
information about the forecast of future cash flows, in addition to cash flow from
operations. But this information is masked by total accruals and, in turn, earnings.
Further, the contribution of non-current accruals in the predictive ability of earnings
is not as large as current accruals. The above conclusion complements the findings of
a more recent price-based study by Guay and Sidhu (2001) showing that while both
current and non-current accruals are value relevant, current accruals are more value
relevant than non-current accruals.

6.2.4 Tests of Hypotheses 4a, 4b and 4c: Predictive Ability of Cash
Flow from Operations and Accrual Components

Hypothesis 4a predicts that earnings disaggregated into cash flow from operations
and six major accrual components (i.e., the change in accounts receivable, the change
in inventory, the change in accounts payable, depreciation and amortisation expense,
accruals related to income tax expenses and other accruals) is more important than
aggregate earnings to forecast future cash flows. Hypotheses 4b and 4c test the
incremental information content of the six accrual components over and above that
obtained from total accruals and cash flow from operations, respectively. To test
these hypotheses, the following model is developed:
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Model 5 : CFOit = η 0 + η1CFOit − j + η 2 ∆ARit − j + η 3 ∆INVit − j + η 4 ∆APit − j + η 5 DEPit − j +

η 6TXACit − j + η 7 OTHACit − j + ε it
where ΔAR is the change in accounts receivable; ΔINV is the change in inventory;
ΔAP is the change in accounts payable; DEP is depreciation and amortisation
expense; TXAC is accruals in relation to income tax expense; OTHAC is other
accruals.

Panel A of Table 6.6 reveals that one-year lagged CFO and the six accrual
components are significant at either the 0.05 or 0.01 level. The signs of slope
coefficients for the accrual components are as predicted and reported by Barth et al.
(2001), i.e., CFO, ΔAR, ΔINV and DEP are positive, while ΔAP is negative. OTHAC
and TXAC are positive, which is consistent with the empirical findings of Barth et al.
(2001) and Clinch et al. (2002). Also noticeable is that DEP has the highest slope
coefficient (1.25) among the selected variables in Model 5. In Barth et al.’s (2001)
study the individual depreciation and amortisation expenses are significant, but not
the largest among the variables. However, the depreciation expense is not significant
at any conventional level for the one-year-ahead forecast of future cash flows in AlAttar and Hussain (2004). Therefore, the difference between results of the current
study and prior related studies may be attributable to the sample composition.
Irrespective of the underlying reason, these results show that DEP is a strong
predictor of future cash flows in this study. 23

23

Untabulated findings indicate that even though amortisation and depreciation expenses are
separated in Model 5, the slope coefficient on depreciation expense is still highest among the
variables.
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Table 6.6 Predictive Ability of Cash Flow from Operations and Accrual
Components
Model 5 : CFOit = η 0 + η 1 CFOit − j + η 2 ∆ARit − j + η 3 ∆INVit − j + η 4 ∆APit − j + η 5 DEPit − j +

η 6 TXAC it − j + η 7 OTHAC it − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CFO
ΔAR
ΔINV
ΔAP
DEP
TXAC
OTHAC

One-Year Lag
Coefficient
t-statistic
0.01
1.47
0.52
7.17†
0.21
3.61†
0.35
2.89†
-0.24
-3.31†
1.25
5.41†
0.39
2.22*
0.19
2.39*

Two-Year Lag
Coefficient
t-statistic
0.01
1.68**
0.57
6.08†
0.21
1.82**
0.33
2.24*
-0.32
-2.03*
1.34
4.98†
0.26
1.86**
0.24
2.27*

Adjusted R2

58%

55%

Adjusted R2- Model 1
Adjusted R2- Model 2
Adjusted R2- Model 3
Adjusted R2- Model 4

31%
47%
50%
51%

28%
44%
47%
48%

Vuong’s Z- statistic
Model 1 vs. Model 5
Model 2 vs. Model 5
Model 3 vs. Model 5
Model 4 vs. Model 5

7.14†
3.31†
2.81†
2.50*

7.01†
2.98†
2.62†
2.75†

Tests of coefficient
restrictions:
Null hypothesis
η 1 =η 2= η 3 = η 4= η 5 =η 6=η7
η 2 = η 3= η 4 = η 5= η 6 = η 7
η 2 =η 3= η 4 = η 5= η 6 =η 7= 0
N

χ2 statistic
798.82
151.13
173.67
3,131

p-value
0.00
0.00
0.00

χ2 statistic
1408.77
266.86
516.14

p-value
0.00
0.00
0.00

2,783

(Continued)
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Table 6.6 (Continued)
Model 5 : CFOit = η 0 + η 1 CFOit − j + η 2 ∆ARit − j + η 3 ∆INVit − j + η 4 ∆APit − j + η 5 DEPit − j +

η 6 TXAC it − j + η 7 OTHAC it − j + ε it

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N

One-Year Lag
0.31
0.00
0.04
0.96
1,042

Two-Year Lag
0.34
0.00
0.01
0.99
1,042

Theil’s U-statistic- Model 1
0.51‡
0.52‡
‡
Theil’s U-statistic- Model 2
0.38
0.39‡
‡
Theil’s U-statistic- Model 3
0.37
0.38‡
Theil’s U-statistic- Model 4
0.36‡
0.38‡
Variable definition: CFO is cash flow from operations; ∆AR is the change in accounts receivable
during the year; ∆INV is the change in inventory during the year; ∆AP is the change in accounts
payable during the year; DEP is depreciation and amortization expense; TXAC is accruals in
relation to income tax expense; OTHAC is other accruals. i and t denote firm and year,
respectively; j ranges 1 and 2. See text for the full description of Models 1 to 4. The t-statistic is
based on the White (1980) robust standard errors. Vuong’s Z-statistic relates to Vuong’s (1989)
likelihood ratio test for model selection. A significant positive Z-statistic shows that the first
model is rejected in favour of the second model. Theil’s U-statistic is a forecast error statistic,
which lies between zero and one, when one shows the worst fit. In a good forecast, the bias and
variance proportions of Theil’s U-statistic are smaller than the covariance proportion. N is the
number of observations included for analysing within-sample (Panel A) or out-of-sample (Panel
B) forecasting tests. † Significant at the 0.01 level. * significant at the 0.05 level. ** significant at
the 0.10 level. ‡ The covariance proportion is higher than the variance and bias proportions.

As can be seen from Panel A of Table 6.6, the adjusted R2 of one-year lag Model 5
(58%) is higher than that of one-year lag Model 1 (31%). Vuong’s Z-statistic is 7.14
(p-value < 0.01), which means that EARN in Model 1 is rejected in favour of the
CFO and accrual components together in Model 5. The addition of accrual
components to CFO in Model 5 also significantly increases the explanatory power of
CFO alone in Model 2 (Vuong’s Z-statistic=3.31, p-value<0.01). Model 5 also has a
higher adjusted R2 than Model 3 and Model 4, with significant Vuong’s Z-statistics at
the 0.01 and 0.05 levels, respectively. Results from χ2 tests show that coefficients on
CFO and the six accrual components are significantly different at the 0.01 level, as
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evidence by the related χ2 statistic equalling 798.82; slope coefficients on the accrual
components significantly differ at the 0.01 level (χ2 statistic = 151.13); and slope
coefficients on the accrual components jointly differ from zero (χ2 statistic = 173.67,
p-value<0.01).

Results from adjusted R2s and χ2 tests consistently suggest that CFO and accrual
components together are more useful than aggregate EARN in explaining future cash
flows; accrual components individually contribute to the predictive ability of future
cash flows, while TAC conceals their information content; and accrual components
have incremental explanatory power for future cash flows over CFO.

Similar results are provided by the statistics of out-of-sample forecasting tests
summarised in Panel B of Table 6.6. A considerable higher covariance proportion
than the bias and variance proportions reveal that Model 5 is able to reliably predict
future cash flows. The value of Theil’s U-statistic for Model 5 is 0.31. This is
markedly lower than the values for Models 1 to 4. This result indicates that the
predictive power of Model 5 is higher than those of previous cash flow prediction
models.

Results of the within-sample and out-of-sample statistics consistently suggest that
Hypotheses 4a, 4b and 4c are accepted. In other words, the combination of cash flow
from operations and accrual components included in Model 5 has better predictive
ability to forecast future cash flows than aggregate earnings. Total accruals, even
after breaking down into current and non-current accruals, is less informative than
decomposing into accrual components. Further, accrual components provide
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incremental information content beyond that provided by cash flow from operations.
The above conclusions are generally consistent with results of Barth et al. (2001) and
Al-Attar and Hussain (2004).

The current accrual components (the change in accounts receivable, the change in
inventory and the change in accounts payable) in Model 5 are overall less predictable
than non-current accrual components, including depreciation and amortisation
expense and accruals in relation to income tax expense. But, results of estimating
Model 4, as shown in previous section, imply that aggregate non-current accruals is
less predictable than aggregate current accruals in predicting future cash flows. This
indicates that aggregate non-current accruals probably masks the information about
its components. Consistent with Guay and Sidhu (2001), depreciation and
amortisation expense and accruals in relation to income tax expense have played an
important role in the value relevance of non-current accruals and thus earnings.
Therefore, to fully understand the intuition behind the less informative non-current
accruals in comparison to current accruals, one needs to examine the predictive
ability of other non-current accrual components.

6.2.5 Tests of Hypotheses 5a, 5b and 5c: Predictive Ability of
Cash Flow from Operations, Discretionary and
Nondiscretionary Accruals

Analyses in this section attempt to explain whether disaggregating earnings into cash
flow from operations, discretionary and nondiscretionary accruals are more able to
predict future cash than aggregate earnings (Hypothesis 5a). The incremental
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information content of discretionary and nondiscretionary accruals to predict future
cash flows beyond total accruals and cash flow from operations is also investigated
(Hypotheses 5b and 5c, respectively). To test the related research hypotheses, Model
6 is conducted:

Model 6 : CFOit = θ 0 + θ1CFOit − j + θ 2 DAit − j + θ 3 NDAit − j + ε it

where DA is discretionary accruals and NDA is nondiscretionary accruals.

Panel A of Table 6.7 reveals that the slope coefficients on CFO and DA are
significant at the 0.01 level. The coefficient on NDA is marginally significant at the
0.10 level. Following Subramanyam (1996), the coefficient magnitude of DA (0.49)
is higher than that of NDA (0.23) and both are positive.

The adjusted R2 value for one-year lag Model 3 is 53%, which is higher than those of
Models 1, 2 and 3. The difference between the adjusted R2s of Model 6 and Models
1, 2 and 3 is significant at the 0.01 level (Vuong’s Z-statistics are 3.41, 2.96, and
2.81, respectively). Results from tests of coefficient restrictions indicate that the
coefficient estimates on CFO, DA and NDA are significantly different at the 0.01
level (χ2 statistic = 30.60). Moreover, discretionary and nondiscretionary accruals
significantly differ and that they do not equal zero at the 0.01 level. These suggest
that disaggregating EARN into the aforementioned components are more informative
in explaining future cash flows than EARN only. Also DA and NDA have incremental
information content over and above that contained in CFO and TAC.
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Table 6.7 Predictive Ability of Cash Flow from Operations, Discretionary and
Nondiscretionary Accruals

Model 6 : CFOit = θ 0 + θ 1 CFOit − j + θ 2 DAit − j + θ 3 NDAit − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CFO
DA
NDA

One-Year Lag
Coefficient
t-statistic
0.04
4.18†
0.90
13.91†
0.49
4.24†
0.23
1.67**

Two-Year Lag
Coefficient
t-statistic
0.03
3.20†
1.04
35.50†
0.64
4.54†
0.35
2.16*

Adjusted R2

53%

51%

Adjusted R2-Model 1
Adjusted R2-Model 2
Adjusted R2-Model 3

36%
47%
49%

30%
44%
48%

Vuong’s Z- statistics
Model 1 vs. Model 6
Model 2 vs. Model 6
Model 3 vs. Model 6

3.41†
2.96†
2.81†

3.75†
2.87†
2.73†

Tests of Coefficient
Restrictions:
Null hypothesis
θ1 = θ2= θ3
θ2 = θ3
θ2 = θ3 = 0
N

χ2 statistic
30.60
5.94
20.14

p-value
0.00
0.01
0.00

3,127

χ2 statistic
20.10
4.65
21.38

p-value
0.00
0.03
0.00

2,781

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N
Theil’s U-statistic- Model 1
Theil’s U-statistic- Model 2
Theil’s U-statistic- Model 3

One-Year Lag
0.32
0.01
0.13
0.86
1,041

Two-Year Lag
0.37
0.00
0.01
0.99
1,041

0.47‡
0.37‡
0.36‡

0.49‡
0.38‡
0.39‡

(Continued)
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Table 6.7 (Continued)

Variable definition: CFO is cash flow from operations; DA is discretionary accruals; NDA is
nondiscretionary accruals. i and t denote firm and year, respectively; j ranges 1 and 2. See text for
the full description of Models 1 to 3. The t-statistic is based on the White (1980) robust standard
errors. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for model selection. A
significant positive Z-statistic shows that the first model is rejected in favour of the second
model. Theil’s U-statistic is a forecast error statistic, which lies between zero and one, when one
shows the worst fit. In a good forecast, the bias and variance proportions of Theil’s U-statistic are
smaller than the covariance proportion. † Significant at the 0.01 level. * Significant at the 0.05
level. ** Significant at the 0.10 level. ‡ The covariance proportion is higher than the bias and
variance proportions. N is the number of observations included for analysing within-sample
(Panel A) or out-of-sample (Panel B) forecasting tests.

Panel B of Table 6.7 exhibits the results of the out-of-sample forecasting tests. The
variance and bias proportions are lower than the covariance proportion. Thus, Model
6 can predict future cash flows properly. Theil’s U-statistic of Model 6 (0.32) is
lower than those of Models 1, 2 and 3. Hence, disaggregating EARN into CFO, DA
and NDA has higher predictive ability to forecast future cash flows than EARN alone,
CFO alone and disaggregating EARN into CFO and TAC. Results of the withinsample and out-of-sample forecasting tests are not affected by the two-year lag
levels, which lead to the conclusion that Hypotheses 5a, 5b and 5c are accepted. 24

The

above

evidence

generally

suggests

that

discretionary

accruals

and

nondiscretionary accruals improve the forecast of future cash flows incremental to
cash flow from operations, but the relative contribution of discretionary accruals is
more than nondiscretionary accruals. The implication of this evidence is that
Australian companies, on average, use their discretionary accounting choices to
increase the predictive power of earnings to forecast future cash flows. Results in this
24

Results reported in this section qualitivatively remain unchaged after re-estimating discretionary
and nondiscretinary accruals based on modified Jones model as well as using average total assets as an
alternative deflator.
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study provide corroborating evidence to support the findings of Subramanyam
(1996). In addition, they extend, in part, Subramanyam (1996) by showing that his
related findings are robust in the use of the cash flow approach in estimating total
accruals; and in the application of a more powerful accrual model (i.e, forwardlooking model) than the Jones and modified Jones models in estimating discretionary
accruals.

6.2.6 Tests of Hypothesis 6: Predictive Ability of Cash Flow
Components

It is hypothesised that the predictive ability of gross operating cash receipts and
payments is higher than their net amount (Hypothesis 6). To test this hypothesis,
Model 7 is developed:

Model 7 : CFOit = ϕ 0 + ϕ1CSHRDit − j + ϕ 2 CSHPDit − j + ϕ 3 INTPDit − j + ϕ 4TXPDit − j +

ϕ 5 OTHCSH it − j + ε it

where CSHRD is cash received from customers; CSHPD is cash paid to suppliers and
employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH is other cash
flow from operations.

Table 6.8, Panel A reports the summary of within-sample forecasting test results for
relative predictive ability of aggregate and disaggregated cash flow from operations.
Slope coefficients on CSHPD, CSHRD, INTPD and OTHCSH in one-year lag Model
7 are significant at either the 0.01 or 0.05 level.
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Table 6.8 Predictive Ability of Cash Flow Components
Model 7 : CFOit = ϕ 0 + ϕ 1 CSHRDit − j + ϕ 2 CSHPDit − j + ϕ 3 INTPDit − j + ϕ 4 TXPDit − j +

ϕ 5 OTHCSH it − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CSHRD
CSHPD
INTPD
TXPD
OTHCSH

One-Year Lag
Coefficient t-statistic
0.03
5.79†
0.53
5.59†
-0.52
-5.25†
-0.36
-2.32*
0.17
0.77
0.62
7.61†

Two-Year Lag
Coefficient
t-statistic
0.03
6.78†
0.57
5.16†
-0.56
-4.93†
-0.58
-2.50†
0.20
1.21
0.60
5.34†

Adjusted R2

51%

48%

Adjusted R2- Model 2

47%

44%

Vuong’s Z- statistic
Model 2 vs. Model 7

3.01†

2.46*

Tests of coefficient
restrictions:
Null hypothesis
φ 1= φ 2= φ 3 = φ 4= φ 5
N

χ2 statistic
121.11

p-value
0.00

3,131

χ2 statistic
100.71

p-value
0.00

2,783

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N
Theil’s U-statistic- Model 2

One-Year Lag
0.34
0.00
0.12
0.88
1,042

Two-Year Lag
0.36
0.00
0.04
0.96
1,039

0.38‡

0.39‡

(Continued)
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Table 6.8 (Continued)

Variable definition: CFO is cash flow from operations; CSHRD is cash received from customers;
CSHPD is cash paid to suppliers and employees; INTPD is net interest paid; TXPD is taxes paid;
OTHCSH is other cash flows from operations. i and t denote firm and year, respectively; j ranges
1 and 2. See text for the full description of Model 2. The t-statistic is based on the White (1980)
robust standard errors. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for
model selection. A significant positive Z-statistic shows that the first model is rejected in favour
of the second model. Theil’s U-statistic is a forecast error statistic, which lies between zero and
one, when one shows the worst fit. In a good forecast, the bias and variance proportions of
Theil’s U-statistic are smaller than the covariance proportion. N is the number of observations
included for analysing within-sample (Panel A) or out-of-sample (Panel B) forecasting tests. †
Significant at the 0.01 level. * Significant at the 0.05 level. ‡ The covariance proportion is higher
than the bias and variance proportions.

However, the coefficient on TXPD is not significant at any conventional level. The
coefficient on CSHRD is positive and those on CSHPD and INTPD are negative,
which is expected as the former is a cash inflow variable and the latter are cash
outflow variables. The findings are also in line with the expected and reported signs for
operating cash flow components in terms of their relationship with stock returns as reported
in Livnat and Zarowin (1990). 25This result signifies that cash flow components

individually contribute to the future cash flow prediction, while using CFO alone
masks their information content. The adjusted R2 for Model 2 of 47% is less than the
adjusted R2 for Model 7 of 51%, with a significant Vuong’s Z-statistic of 3.01. The
result from χ2 test reveals that cash flow components significantly differ. Therefore,
disaggregating CFO into operating cash receipts and payaments has higher
explanatory power than than aggregate CFO.

Theil’s U-statistic and its proportions reported in Panel B of Table 6.8 reveal that
Model 7 provides reliable predictive value for future cash flows, as the covariance

25

They predicted a positive (negative) sign for the cash received from customers and other cash flow
from operations (cash payments to suppliers and employees, taxes paid and net interest paid)
variables.
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proportion is higher than the bias and variance proportions. However, the value of
Theil’s U-statistic for Model 7 is 0.34, which is lower than 0.38 of Model 2.
Therefore, Model 7 has greater ability than Model 2 to forecast future cash flow.
Overall, within-sample and out-of-sample forecasting results robustly affirm that
both aggregate cash flow from operations and direct cash flow information are
informative in predicting future cash flows. However, consistent with the assertion of
accounting standard setters, in particular the FASB, direct cash flow information has
greater predictive ability than aggregate cash flow from operations for future cash
flows. A re-examination of the two-year lag Models 2 and 7 also confirms this
outcome. Therefore, Hypothesis 6 is accepted.

The findings of this study extends prior cash flow prediction research (e.g., Finger
1994; Barth et al. 2001), which mostly focuses on the relevance of aggregate cash
flow from operations, by finding that each cash flow component captures different
information about future cash flows while aggregate cash flow from operations
conceal this information. This study also supports Krishnan and Largay (2000) and
Clinch et al.’s (2002) findings that cash flow components provide incremental
information content beyond that gained by aggregate cash flow from operations.

6.2.7 Tests of Hypotheses 7a and 7b: Predictive Ability of the
Components of Cash Flow from Operations and Accruals

Hypothesis 7a predicts that the addition of accrual components to cash flow
components provide incremental information beyond that provided by CFO
components. Hypothesis 7b posits that the predictive ability of cash flow
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components, together with accrual components, can predict future cash flow better
than aggregate CFO and accrual components. To test these two hypotheses, Model 8
is designed and compared with Models 5 and 7:

Model 8 : CFOit = ψ 0 + ψ 1CSHRDit − j + ψ 2 CSHPDit − j + ψ 3 INTPDit − j + ψ 4TXPDit − j +

ψ 5 OTHCSH it − j + ψ 6 ∆ARit − j + ψ 7 ∆INVit − j + ψ 8 ∆APit − j + ψ 9 DEPit − j +
ψ 10TXAC it − j + ψ 11OTHAC it − j + ε it

Panel A of Table 6.9 reports the within-sample forecasting statistics for Model 8.
TXPD and TXAC are not significant at conventional levels. Other cash flow and
accrual components are significant at either the 0.05 or 0.01 level. The coefficients
on the components of cash flow and accruals have the signs as predicted, when they
are significant. That is, ΔAR, ΔINV, DEP, CSHRD are positive and ΔAP, CSHPD
and INTPD are negative. Results from χ2 tests of coefficient restrictions reject the
null hypothesis that the coefficients on cash flow components equal to zero at the
level of 0.01 (χ2 statistic = 668.59). The results also exhibit that accrual components
significantly differ from zero at the 0.01 level (χ2 statistic = 644.05). Therefore, both
cash flow and accrual components have significant roles in explaining the variations
of current CFO, incremental to each other.

The adjusted R2 of Model 8 is 60%, which is higher than that of Model 7 (51%).
Vuong’s Z-statistic is 4.93, and significant at the 0.01 level. The adjusted R2 of
Model 8 is also significantly higher than that of Model 5 (Vuong’s Z-statistic=1.97)
at the 0.05 level. Therefore, the components of CFO and TAC, taken together, can
better explain future cash flows than direct cash flow information only, and
aggregate cash flow from operations and accrual components, taken together.
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Table 6.9 Predictive Ability of the Components of Cash Flow from Operations and
Accruals
Model 8 : CFOit = ψ 0 + ψ 1CSHRDit − j + ψ 2 CSHPDit − j + ψ 3 INTPDit − j + ψ 4TXPDit − j +

ψ 5 OTHCSH it − j + ψ 6 ∆ARit − j + ψ 7 ∆INVit − j + ψ 8 ∆APit − j + ψ 9 DEPit − j +
ψ 10TXAC it − j + ψ 11OTHAC it − j + ε it

Panel A Summary of results for within-sample forecasting tests (1992–2001)
Variable
Intercept
CSHRD
CSHPD
INTPD
TXPD
OTHCSH
ΔAR
ΔINV
ΔAP
DEP
TXAC
OTHAC

One-Year Lag
Coefficient t-statistic
0.01
3.97†
0.40
4.91†
-0.39
-7.72†
-0.77
-4.05†
0.27
0.83
0.48
10.18†
0.14
2.01*
0.31
2.36*
-0.19
-3.47†
1.31
4.08†
0.28
0.79
0.15
2.06*

Two-Year Lag
Coefficient t-statistic
0.01
2.22*
0.37
3.11†
-0.37
-3.04†
-0.86
-3.76†
0.03
0.21
0.40
3.42†
0.06
1.16
0.17
3.23†
-0.16
-3.61†
1.31
4.26†
-0.08
-0.70
0.11
3.31†

Adjusted R2

60%

56%

Adjusted R2- Model 5
Adjusted R2- Model 7

58%
51%

55%
48%

Vuong’s Z-statistic
Model 5 vs. Model 8

1.97*

1.75**

Model 7 vs. Model 8

4.93†

3.26†

Tests of coefficient restrictions:
Null hypothesis
ψ 1 = ψ 2= ψ 3 = ψ 4= ψ 5 = 0
ψ 6 =ψ 7 = ψ 8=ψ 9=ψ 10= ψ 11=0
N

χ2 statistic
668.59
644.05
3,131

p-value
0.00
0.00

χ2 statistic
499.49
527.93

p-value
0.00
0.00

2,783
(Continued)
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Table 6.9 (Continued)
Model 8 : CFOit = ψ 0 + ψ 1CSHRDit − j + ψ 2 CSHPDit − j + ψ 3 INTPDit − j + ψ 4TXPDit − j +

ψ 5 OTHCSH it − j + ψ 6 ∆ARit − j + ψ 7 ∆INVit − j + ψ 8 ∆APit − j + ψ 9 DEPit − j +
ψ 10TXAC it − j + ψ 11OTHAC it − j + ε it

Panel B Summary of results for out-of-sample forecasting tests (2002–2004)
Forecast Performance Measures
Theil’s U-statistic
Bias proportion
Variance proportion
Covariance proportion
N

One-Year Lag
0.30
0.00
0.04
0.96
1,042

Two-Year Lag
0.34
0.00
0.01
0.99
1,042

Theil’s U-statistic- Model 5
0.31‡
0.34‡
‡
Theil’s U-statistic- Model 7
0.34
0.36‡
Variable definition: CFO is cash flow from operations; CSHRD is cash received from customers;
CSHPD is cash paid to suppliers and employees; INTPD is net interest paid; TXPD is taxes paid;
OTHCSH is other cash flows from operations; ∆AR is the change in accounts receivable during
the year; ∆INV is the change in inventory during the year; ∆AP is the change in accounts payable
during the year; DEP is depreciation and amortization expense; TXAC is accruals in relation to
income tax expense; OTHAC is other accruals. i and t denote firm and year, respectively; j ranges
1 and 2. See text for the full description of Models 5 and 7. The t-statistic is based on the White
(1980) robust standard errors. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test
for model selection. A significant positive Z-statistic shows that the first model is rejected in
favour of the second model. Theil’s U-statistic is a forecast error statistic, which lies between
zero and one, when one shows the worst fit. In a good forecast, the bias and variance proportions
of Theil’s U-statistic are smaller than the covariance proportion. † Significant at the 0.01 level. *
Significant at the 0.05 level. ** Significant at the 0.10 level. ‡ The covariance proportion is higher
than the variance and bias proportions. N is the number of observations included for analysing
within-sample (Panel A) or out-of-sample (Panel B) forecasting tests.

The results of out-of-sample forecasting are consistent with the within-sample
forecasting results. As shown in Panel B of Table 6.9, the bias and variance
proportions of Theil’s U-statistic for Model 8 is lower than the covariance
proportion, implying that the model can forecast future cash flows well. Further,
Theil’s U-statistic of Model 8 is 0.30, a figure lower than that of Model 7 (0.34).
Hence, direct cash flow components and indirect accrual components together have
better predictive ability than using direct cash flow information alone for future cash
flows. Theil’s U-statistic of Model 8 is also lower than that of Model 5, confirming
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that the predictive ability of EARN to forecast future cash flows is enhanced when
the components of both cash flow from operations and accruals are allowed to vary
in the forecasting model, relative to aggregate CFO and accrual components. The
above results remain unchanged for the two-year lag models. Accordingly,
Hypotheses 7a and 7b are accepted.

The conclusion drawn from the above analyses is that major components of the direct
and indirect methods of cash flow from operations presentation can better predict
future cash flows than the direct method alone. This is consistent with the view of the
AASB that cash flow and accrual data jointly can better predict future cash flows
than cash flow data alone. The model that includes cash flow components and
accrual components also outperforms the model based only on the aggregate cash
flow from operations and accrual components in predicting future cash flows. This
result extends Barth et al. (2001) by documenting that disaggregating the cash flow
component of earnings into gross operating cash receipts and payments improves the
predictive ability of earnings in forecasting future cash flows.

6.2.7.1 Multicollinearity Issue

Results of the Pearson correlation coefficients for the total sample reported in Table
6.2 indicated that CSHRD is correlated almost perfectly inversely with CSHPD
(0.99). Since the correlation coefficient is greater than 0.80, the likelihood of the
presence of multicollinearity requires further investigation in Models 7 and 8.26

26

Multicollinearity may cause large values of standard errors, which in turn may lead to less accurate
coefficients in the regression.
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However, Gujarati (2003) argues that multicollinearity is not a severe issue if the
only objective of regression analysis is forecasting. There are two common methods
adopted here to mitigate the potential presence of a severe multicollinearity in the
study. In unreported tests, first, one-year and two-year lag Models 7 and 8 are reexamined after combining CSHRD and CSHPD into a single variable for the total
sample. The regression results remain largely the same. Second, the one and twoyear lag Models 7 and 8 are re-analysed after dropping cash paid to suppliers and
employees. The predictive ability of the models to forecast future cash flows
decreases after the exclusion of CSHPD. Maddala (2001, p. 278) argues that for
prediction purposes multicollinearity is a serious problem if the predictive value of
the model (here Models 7 and 8) is lower than that of a model that includes only a
subset of the explanatory variables (here variables in Models 7 and 8 excluding
CSHPD). Given the above, it is concluded that a better alternative in this situation is
probably the acceptance of the existence of multicollinearity. 27

6.3 Summary

This chapter provides some empirical evidence about the incremental and relative
abilities of aggregate and disaggregated earnings and cash flow from operation. On
the aggregate basis, results of this chapter reveal that cash flow from operations,
reported under the cash flow statement, significantly outperforms reported accrual
earnings in predicting future cash flows. On a disaggregated basis, the predictive
ability of earnings is significantly enhanced when earnings is disaggregated into cash

27

Krishnan and Largay (2000), and Clinch et al. (2002) also indicated similar issues in relation to
CSHRD and CSHPD in their studies. They continued their research with their main models.
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flow from operations and accruals as follow: (i) cash flow from operations and total
accruals; (ii) cash flow from operations, and current and non-current accruals; (iii)
cash flow from operations, and discretionary and nondiscretionary accruals; (iv) cash
flow from operations, and six major accrual components (i.e., the change in accounts
payable, the change in accounts receivable, the change in inventory, depreciation and
amortisation expense, accruals related to tax and other accruals).

Results of this study indicate that accruals and cash flow from operations have
incremental information content beyond each other in predicting future cash flows.
In addition, gross operating cash receipts and payments have higher predictive value
than net cash flow from operations. Finally, the model based on both cash flow and
accrual components outperforms the model based on aggregate cash flow from
operation and accrual components. An implication of these findings is that the
financial data used in the study are not dominated by each other. To the contrary,
they complement each other, and so they should be used in conjunction with each
other when forecasting future cash flows. The results of this chapter also strongly
support the AASB’s claim that cash flow from operations should be used in
conjunction with accruals data when estimating future cash flows.

Overall, results of this chapter provide empirical evidence to support the hypotheses
developed in Chapter 4. The general conclusion is that neither earnings alone, nor
cash flow from operations alone, are better predictors for future cash flows.
However, this evidence may not be able to generalise as it does not consider in detail
the effect of such factors as industrial membership. These factors will be examined in
the next chapter.
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This chapter presents results on the impact of a number of contextual factors on the
predictive abilities of earnings, cash flow from operations, accruals and cash flow
components. These contextual factors include: the length of the operating cash cycle,
industry membership, firm profitability and firm size. In addition, the robustness of
the main results to fixed-effects regression models are also investigated. Since the
tenor of the results based on one-year and two-year lag models are similar, for
brevity, results reported in this chapter are based on the analysis of one-year lag
models. Overall, the evidence provided in this chapter suggests that the incorporation
of a firm’s characteristics is of relevance to furthering understanding of the relative
and incremental abilities of accounting information in forecasting future cash flows.

The remainder of Chapter 7 is organised as follows: Section 7.1 discusses and
analyses the effect of the length of the operating cash cycle. Section 7.2 reports the
results on the impact of industry membership. This is followed by an investigation
into the effect of firm profitability in Section 7.3. Section 7.4 discusses and analyses
the effect of firm size. Results of analysing cash flow prediction models under the
fixed-effects approach are presented in Section 7.5. Finally the conclusions are
drawn in Section 7.6.
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7.1 Length of the Operating Cash Cycle

In her leading study on the role of accruals in the relative value relevance of earnings
and cash flow from operations, Dechow (1994) posits that the value relevance of
cash flow from operations for stock returns decreases as the length of the operating
cash cycle increases. She argues that with shorter operating cash cycles, a firm’s
working capital requirements for a given level of operating sales are expected to be
smaller and the variability of its accruals lower. Under these circumstances, cash
flow from operations is expected to suffer less from timing and matching problems.
Therefore, its ability to measure a firm’s performance is improved. Results of the
Dechow (1994) study confirm this hypothesis. She also finds that there is a positive
relationship between the explanatory power of earnings for stock returns and the
length of the operating cash cycle. Hence, she concluded that accruals are more
informative in firms with a long operating cash cycle than in those with a short
operating cash cycle.

Following Dechow (1994), Dechow et al. (1998) find that the superior predictive
ability of earnings to cash flow from operations to forecast future cash flows is
positively related to the length of the operating cash cycle. Barth et al. (2001)
provide evidence that the explanatory power of cash flow from operations for future
cash flows decreases as the length of the operating cash cycle increases. However, in
contrast to the findings of Dechow (1994) and Dechow et al. (1998), their results
show that the explanatory power of earnings and accruals decreases with the increase
in the length of the operating cash cycle. Clinch et al. (2002) examine the effect of
operating cash cycle components on the incremental relevance of cash flow and
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accrual components in explaining stock returns in an Australian setting. They form
dummy variables for days receivables, days inventory and days payables across
industrial and mining firms. They find that for their industrial firms, cash flow
components provide incremental information content beyond aggregate cash flow
from operations for companies with high values of receivable turnover or payables
turnover ratios. However, they are unable to provide similar evidence for mining
firms after the inclusion of dummy variables.

In line with the above literature, this study examines whether the length of the
operating cash cycle influences the predictive ability of earnings, cash flow from
operations, accruals and cash flow components in the Australian capital market. As
per Dechow (1994) 28, the operating cash cycle is calculated as follows:


ARt
  INVt   APt


Operating Cash Cycle = 
+
 − 
 Sales / 365   Sales / 365   Sales / 365 

(7.1)

where ARt is accounts receivable in year t, INVt is inventory in year t, and APt is
accounts payable in year t. The first ratio of the above equation (i.e., days
receivables) determines the number of days until account receivables are converted
to cash. The second ratio (i.e., days inventory) determines the number of days it takes
to sell inventory. The third ratio (i.e., days payables) determines the number of days
it takes to pay to trade creditors.

28

This formula is slightly different from Dechow (1994) as she uses average accounts receivable,
inventory and accounts payable in the calculation.
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Using the Aspect Financial Analysis database, a total of 3,113 firm-year observations
are available for the analysis. To classify observations into short or long operating
cash cycles, the approach used by Charitou (1997) is employed. First, observations
are ranked based on the length of their operating cash cycles. Then, the bottom and
top 40 percent of the observations are assigned to two groups: ‘Short Operating Cash
Cycle’ group comprising observations with the operating cash cycle of less than 9
days; and ‘Long Operating Cash Cycle’ group comprising observations with the
operating cash cycle of more than 38 days. 29

Table 7.1 reports results on the analysis of one-year lag Models 1, 2, 3, 4, 5, 7 and 8
for the length of operating cash cycles (short vs. long). 30 As shown in Panel A of
Table 7.1, the slope coefficients on CFO, EARN and TAC for Models 1, 2 and 3 at
group level are positive and significant at the 0.01 level. For Model 4, the
coefficients on CA and NCA are positive and the magnitude of NCA is lower than
CA. The coefficient on CA is significant at the 0.01 level. The NCA coefficient is
only significant at the 0.01 level in the Long Operating Cash Cycle group. Most
accrual components in Models 5 and 8, and the components of CFO in Models 7 and
8 are significant at conventional levels and have predicted signs, i.e., ∆ AR, ∆INV and
DEP and CSHRD are positive and ∆AP, CSHPD, INTPD and TXPD are negative.

29

Dechow (1994), Dechow et al. (1998) and Barth et al. (2001) partition their total sample into
quartiles. Untabulated findings indicate that the results based on quartiles are generally consistent with
those reported in the study.
30
The effects of individual firm characteristics (i.e., industry membership, the length of the operating
cash cycle, firm profitability, and firm size) on Model 6 (the association of cash flow from operations,
and discretionary and nondiscretionary accruals with future cash flows) are not examined in this
chapter. Because it is not relevant to the purpose of this study, which is to examine whether
discretionaly accruals , on average, enhance the forecast of future cash flows in the Australian capital
market or not. Nonetheless, the general impact of the firm-specific differences on Model 6 is
investigated by re-estimating Model 6 under firm effects approach, in section 7.5.
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Int.
CFO EARN
Short Operating Cash Cycle
Model 1 0.10†
0.63†
†
†
Model 2 0.02
0.85
Model 3 0.02† 0.90†
Model 4 0.01† 0.90†
Model 5 0.01** 0.59†
Model 7 0.01†
Model 8 0.00
Long Operating Cash Cycle
Model 1 0.11†
0.83†
†
†
Model 2 0.06
0.71
Model 3 0.06† 0.87†
Model 4 0.05† 0.87†
Model 5 0.02* 0.72†
Model 7 0.03†
Model 8 0.01

0.35†

0.17†

CA

0.32†

0.09

NCA

0.14

*

†

-0.23

0.38†

0.06

0.11*

-0.44†

-0.12

†

-0.16†

∆AP

0.22

†

0.48†

-0.03

-0.04

0.75

†

0.81†

0.54

†

0.93†

-0.28

0.32

-0.56

**

-0.24**

Independent Variables
∆AR ∆INV DEP TXAC

0.10

**

0.31†

0.03

0.11†

OTHAC

0.43†
0.37†

0.65†
0.43†

CSHRD

Panel A Summary results of within-sample (1992–2001) and out-of-sample (2002–2004) forecasting tests

-0.41†
-0.36†

-0.64†
-0.44†

CSHPD

-0.47†
-0.58†

-0.09
-0.07

INTPD

0.22
0.26

-0.50*
0.06

TXPD

0.74†
0.48†

0.47*
0.53†

OTHCSH

0.50‡
0.24‡
0.23‡
0.23‡
0.21‡
0.22‡
0.20‡
0.44‡
0.31‡
0.30‡
0.29‡
0.27‡
0.28‡
0.25‡

32%
73%
74%
74%
79%
77%
80%
40%
51%
54%
56%
60%
59%
64%
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Ustat.
Adj.
R2

Predictive Ability of Earnings, Cash Flow from Operations, Accruals and Cash Flow Components by Groups Based on the Length of the
Operating Cash Cycle

Model 1: CFOit = α 0 + α 1EARNit-1 + εit
Model 2: CFOit = β0 + β1CFOit-1 + εit
Model 3: CFOit = γ0 + γ1CFOit-1 + γ2 TACit-1 + εit
Model 4: CFOit = δ0 + δ1CFOit-1 + δ2 CAit-1 + δ3NCAit-1 + ε it
Model 5: CFOit = η0 + η1CFOit-1 + η2 ΔARit-1+ η3 ΔINVit-1+ η4 ΔAPit-1+ η5 DEPit-1 + η6 TXACit-1 + η7OTHACit- 1 + εit
Model 7: CFOit = φ0 + φ1CSHRDit –1 + φ2CSHPDit –1+ φ3INTPDit –1 + φ4TXPDit –1+ φ5OTHCSH it –1 + εit
Model 8: CFOit = ψ0 + ψ1CSHRDit –1 + ψ2CSHPDit –1+ ψ3INTPD it –1 + ψ4TXPDit –1+ ψ5 OTHCSH it –1 + ψ6 ΔARit-1+ ψ7 ΔINVit-1 + ψ 8ΔAPit-1 +
ψ9DEPit-1 + ψ10TXACit-1+ ψ11 OTHACit- 1 + εit

Table 7.1
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Table 7.1 (Continued)

Panel B Vuong’s Z-statistics
Competing Models
Model 1 vs. Model 2
Model 1 vs. Model 3

Short Operating Cash Cycle
9.25†
10.34†

Long Operating Cash Cycle
6.55†
5.41†

Model 1 vs. Model 4

10.85†

6.73†

Model 1 vs. Model 5

11.71†

7.76†

Model 2 vs. Model 3

4.50†

4.35†

Model 2 vs. Model 4

3.12†

4.56†

Model 2 vs. Model 5

4.96†

5.10†

Model 2 vs. Model 7

5.23†

6.43†

Model 3 vs. Model 4

1.21

3.33†

Model 3 vs. Model 5

2.60†

3.32†

Model 4 vs. Model 5

3.02†

2.93†

Model 5 vs. Model 8

1.97**

3.45†

Model 7 vs. Model 8

4.23†
4.98†
Variables definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals; CA
is current accruals; NCA is non-current accruals; ∆ AR is the change in accounts receivable during
the year; ∆ INV is the change in inventory during the year;∆ AP is the change in accounts payable
during the year; DEP is depreciation and amortization expense; OTHAC is other accruals; CSHRD is
cash received from customers; CSHPD is cash paid to suppliers and employees; INTPD is net
interest paid; TXPD is taxes paid; OTHCSH is other cash flows from operations. i and t denote firm
and year, respectively. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for model
selection. A significant positive Z-statistic shows that the first model is rejected in favour of the
second model. The U-statistic refers to Theil’s U-statistic. This forecast error measure lies between
zero and one, when one shows the worst fit. In a good forecast, the bias and variance proportions of
Theil’s U-statistic are smaller than the covariance proportion. Operating cash cycles are estimated as
the days accounts receivable plus days inventory minus days accounts payable. Short Operating
Cash Cycle includes observations that the length of their operating cash cycle is less than 9 days.
Long Operating Cash Cycle includes observations that the length of their operating cash cycle is
greater than 38 days. Total Included observations for analysing within-sample and out-of-sample
forecasting tests after the exclusion of outliers are as follows: Short Operating Cash Cycle=1202;
Long Operating Cash Cycle=1212. † Significant at the 0.01 level. * Significant at the 0.05 level. **
Significant at the 0.10 level. ‡ The covariance proportion is higher than the variance and bias
proportions.

(Continued)
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Table 7.1 (Continued)
Panel C χ2 tests of coefficient restrictions
Null Hypothesis

χ2statistic

p-value

Short Operating Cash Cycle
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) are equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

432.71
5.01
7.54
352.86
125.10
125.12
1462.42
84.79
115.99
16.70

0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.01

Long Operating Cash Cycle
115.49
0.00
Coefficients on CFO and TAC (Model3) are equal.
5.24
0.02
Coefficients on CA and NCA (Model 4) are equal.
37.61
0.00
Coefficients on CA and NCA (Model 4) are equal to zero.
156.9
0.00
Coefficients on CFO, CA and NCA (Model 4) are equal.
83.98
0.00
Coefficients on accrual components (Model 5) are equal.
83.99
0.00
Coefficients on accrual components (Model 5) equal to zero.
246.43
0.00
Coefficients on CFO and accrual components (Model 5) are equal.
54.99
0.00
Coefficients on cash flow components (Model 7) are equal.
433.02
0.00
Coefficients on cash flow components (Model 8) equal to zero.
99.93
0.00
Coefficients on accrual components (Model 8) equal to zero.
Variables and regression models 1 to 8 are previously defined in Panels A and B of Table 7.1.

In regard to the predictive abilities of the forecasting models, Panel A of Table 7.3
presents the adjusted R2s and Theil’s U-statistics for Short and Long Operating Cash
Cycle groups. Results of the χ2 test and Vuong’s test for model selection are reported in
Panels B and C of Table 7.1. Results at the group level reveal that CFO (Model 2) is
superior to EARN (Model 1) in predicting future cash flows. CFO and TAC (Model 3)
together have greater predictive ability than either EARN (Model 1) or CFO (Model 2).
The predictive ability of EARN disaggregated into CFO, CA and NCA (Model 4) is
greater than that of aggregate EARN (Model 1), but not that of CFO and TAC (Model
3). However, the χ2 statistics show that CA and NCA significantly provide incremental

206

Chapter 7: Further Results

information over TAC and CFO at the 0.05 level. CFO and accrual components (Model
5) are a better predictor of future cash flow, relative to EARN alone (Model 1), CFO
alone (Model 2), CFO and TAC (Model 3), or CFO, CA and NCA (Model 4). Accrual
components (Model 5) also provide incremental predictive ability over TAC and CFO.
Cash flow components (Model 7) are more useful than aggregate CFO (Model 2) in
predicting future cash flows. The predictive ability of the model based on the
components of TAC and CFO together (Model 8) is the highest among all the models.

The above findings suggest that, at the total sample level, the relative predictive ability
of earnings, cash flow from operations, accruals and cash flow components is not
affected by the length of the operating cash cycles. However, several points need to be
made. Firstly, the predictive ability of CFO and its components is noticeably higher
when the length of the operating cash cycle is short. In contrast with CFO, the
predictive ability of EARN increases with the length of the operating cash cycle. This is
also evident in the decrease in the superiority of CFO to EARN in predicting future cash
flows when the length of the operating cash cycle increases. Furthermore, the
magnitudes of coefficients on TAC, CA NCA, and most accrual components

(in

particular, ΔAP, ΔAR and ΔINV) are higher when the operating cash cycle is long.
These results suggest that the role of accruals in predicting future cash flows is
significantly improved when the operating cash cycle increases. These also provide
further evidence to support Dechow (1994) and Dechow et al. (1998). However, the
finding that EARN and accruals have a positive relationship with the length of the
operating cash cycle is not consistent with the findings of Barth et al. (2001).
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7.2 Industry Membership

The importance of earnings, cash flow from operations, accruals and cash flow
components is likely to be different across industries. This is because firms’ economic
conditions and their chosen accepted accounting policies are industry specific. Further,
variations in the mix and types of accruals are likely to be dependent on industry. For
example, investments in inventories or fixed assets are much higher in manufacturing
firms than they are in service firms. Manufacturing firms are more likely to have large
amounts of receivables than retail firms (Barth et al. 2001; Barth et al. 2005; Gu et al.
2005).

Results of prior research support the above propositions. For example, the additional
industry analysis conducted by Percy and Stokes (1992) reinforces the conclusion that
traditional, funds-based measures of cash flow are better predictors of future cash flows
than earnings and estimated cash flow from operations only for firms in the retail
industry group. 31 Barth et al. (2001) provide evidence that the predictive ability of
earnings, cash flow from operations and accruals (i.e., total accrual and accrual
components) to forecast future cash flows varies substantially across the thirteen
industry groups. However, their initial conclusion that the dominance of the
disaggregated over aggregate earnings in future cash flow prediction is robust at the
industry level. Clinch et al. (2002) examine the value relevance of accrual components
and cash flow from operations to explain stock returns in Australia across industrial and
mining firms. They maintain that different operating environments may affect the
informational content of cash flow-related disclosures. Indeed, their results indicate that
31

Other industry groups used in their industry analysis are Developers and Contractors, Heavy
Engineering, and Building Materials industry groups.
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gross cash receipts and cash payments do not provide incremental information content
beyond aggregate cash flow from operations for industrial firms. Based on further
analysis, they attribute these mixed results to variations in the predictive ability of
industrial and mining firms in forecasting future cash flows. They also find that accrual
components provide incremental information beyond total accruals across both
industrial and mining firms.

Given the above discussion, an industry analysis of the relative and incremental
relevance of earnings, cash flow from operations, accruals and cash flow components in
predicting future cash flows in this study is warranted. To investigate the impact of
industry categorisations, Models 1, 2, 3, 4, 5, 7 and 8 are estimated after grouping firms
into industry sectors using a one-digit GICS code. 32 Each industry sector must have at
least ten firms per year. Therefore, the Telecommunication Services and Utilities
sectors, with six and three firms respectively, are excluded from the industry analysis.
The composition of the total sample by industry sector is reported in Table 7.2. The
sample composition overall follows the industry composition of the Australian capital
market based on the number of firms. The main deviations are for the Information
Technology, Health Care and Consumer Staples sectors. The sample under-represents
the Information Technology sector (4.58% in the sample compared with 8.57% in the
ASX market), and the Health Care sector (5.16% in our sample compared with 10.43%
in the ASX market) and over-represents the Consumer Staples sector (6.88% in our
sample compared with 3.99% in the ASX market). The reason for these under- or over-

32

The analysis in this study is based on one-digit classification because of data limitation. Sample size
drop significantly when two- or three-digit classification is applied.
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representations may be due to the fact that compliance with the AASB 1026 differs
across firms in different industry categories.

Table 7.2 Sample Composition by Industry Sector

Industry Sector

Number of
Firms

Sample Composition by
Industry Sector

Market Composition by
Industry Sector

Energy
33
9.46%
11.36%
Materials
141
40.40%
36.41%
Industrials
54
15.47%
13.49%
Consumer Discretionary
54
15.47%
11.43%
Consumer Staples
24
6.88%
3.99%
Health Care
18
5.16%
10.43%
Information Technology
16
4.58%
8.57%
Telecommunication
6
1.72%
1.68%
Utilities
3
0.86%
2.64%
Total Sample
349
100.00%
100.00%
Industry sector is defined by one-digit GICS code as follows: Energy (10), Materials (15),
Industrials (20), Consumer Discretionary (25), Consumer Staples (30), Health Care (35),
Information Technology (45), Utilities (55) and Telecommunication (50). Market composition is
based on the number of the listed firms in the ASX in 1992, by industry sectors, excluding firms in
the Financials sector. The data is extracted from Aspect Financial Analysis database. The sample
composition is based on the initial sample containing 349 firms.

Table 7.3 presents summary results of within-sample and out-of-sample forecasting
tests according to industry categories. Panel A of Table 7.3 reveals that the coefficients
on CFO, EARN and TAC are positively and significantly related to future cash flows at
conventional levels in all industry sectors. The exceptions are the slope coefficient on
TAC for the Materials group and those on both EARN and TAC for the Information
Technology group, which are not statistically significant at conventional levels. The
coefficient on NCA is lower than that on CA at each industry group. As predicted, the
sign of ∆AP is negative and those of ∆AR, ∆INV and DEP are positive across all
industries,

when

they

are

statistically

significant

at

conventional

levels.
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0.78
0.78†
0.76†
0.48†

†

0.84
0.94†
0.96†
0.83†

†

CFO

0.57†

0.61*

EARN

-0.01

0.15*

TAC
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Int.
Energy
Model 1 0.07*
Model 2 0.01†
Model 3 0.02†
Model 4 0.02†
Model 5 0.01*
Model 7 0.01†
Model 8 0.01
Materials
Model 1 0.04†
Model 2 0.01†
Model 3 0.01†
Model 4 0.00*
Model 5 -0.00*
Model 7 0.00
Model 8 -0.01*

0.07*

0.20†

CA

-0.04†

0.34*

NCA

0.37

*

†

-0.11

0.09†

-0.12†

0.84

†

†

-1.01

0.68†

-0.72*

∆AP

0.09

†

0.41*

0.46

**

0.33**

0.66

†

0.76†

0.76

**

0.26**

0.11

0.01

-0.31

0.23

0.02

0.03

0.17

†

0.18†

0.57†
0.46†

0.64†
0.49†

-0.54†
-0.44†

-0.65†
-0.51†

-0.52†
-0.67†

0.47
0.52

-0.60†
-0.63†

-0.24†
-0.13

0.50†
0.39*

0.67†
0.54†

0.61
0.40‡
0.40‡
0.39‡
0.36‡
0.35‡
0.34‡

0.50
0.35‡
0.34‡
0.34‡
0.29‡
0.32‡
0.28‡

Ustat.
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23%
63%
63%
64%
70%
67%
71%

22%
68%
69%
70%
73%
72%
81%

Adj.
Independent Variables
2
∆AR ∆INV DEP TXAC OTHAC CSHRD CSHPD INTPD TXPD OTHCSH R

Panel A Summary results of within-sample (1992–2001) and out-of-sample (2002–2004) forecasting tests

Model 1: CFOit = α0 + α1EARNit-1 + εit
Model 2: CFOit = β0 + β1CFOit-1 + εit
Model 3: CFOit = γ0 + γ1CFOit-1 + γ2 TACit-1 + εit
Model 4: CFOit = δ0 + δ1CFOit-1 + δ2 CAit-1 + δ3NCAit-1 + ε it
Model 5: CFOit = η0 + η1CFOit-1 + η2 ΔARit-1+ η3 ΔINVit-1+ η4 ΔAP it-1+ η5 DEPit-1 + η6 TXACit-1 + η7OTHACit-1 + εit
Model 7: CFOit = φ0 + φ1CSHRDit –1 + φ2CSHPDit –1+ φ3INTPDit –1 + φ4TXPDit –1+ φ5OTHCSH it –1 + εit
Model 8: CFOit = ψ0 + ψ1CSHRDit –1 + ψ2CSHPDit –1+ ψ3INTPD it –1 + ψ4TXPDit –1+ ψ5 OTHCSH it –1 + ψ6 ΔARit-1+ ψ7 ΔINVit-1 + ψ 8ΔAPit-1 + ψ9 DEPit-1 +
ψ10TAXACit-1+ ψ11 OTHACit- 1 + εit

Table 7.3 Predictive Ability of Earnings, Cash Flow from Operations, Accruals and Cash Flow Components, by Industry Sector

0.25†

0.30†

0.31†

TAC
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Int.
CFO EARN
Industrials
Model 1 0.16†
0.76†
†
†
Model 2 0.08 0.71
Model 3 0.07† 0.88†
Model 4 0.05† 0.81†
Model 5 0.01 0.53†
Model 7 0.03*
Model 8 -0.00
Consumer Discretionary
Model 1 0.12†
0.75†
†
†
Model 2 0.06 0.78
Model 3 0.06† 0.90†
Model 4 0.05† 0.89†
Model 5 0.02† 0.64†
Model 7 0.05†
Model 8 0.01†
Consumer Staples
Model 1 0.13†
0.98†
†
†
Model 2 0.06 0.83
Model 3 0.05† 0.96†
Model 4 0.05† 0.95†
Model 5 -0.01 0.61†
Model 7 0.04†
Model 8 -0.01

Panel A (Continued)

Table 7.3 (Continued)

0.36†

0.30†

0.52†

CA

0.24†

0.26†

0.12†

NCA

-0.29

-0.30
0.28

†

*

0.17

0.38†

0.21

†

0.30†

0.15

0.51†

0.46

†

0.89†

0.57

†

0.57†

0.87

†

0.62†

-0.42

0.02

-0.60

*

-0.24

0.00

0.01

0.16

0.24*

0.22

†

0.28†

-0.25

†

-0.07

Independent Variables
∆INV DEP TXAC OTHAC

0.26†

0.26

†

†

-0.28

0.35†

0.10

-0.06

-0.38†

0.44†

∆AR

-0.52†

∆AP

0.57†
0.52†

0.33†
0.38†

0.14†
0.08†

CSHRD

-0.55†
-0.51†

-0.32†
-0.37†

-0.11†
-0.06†

CSHPD

-0.63†
-0.43†

0.98†
0.34

0.35†
-0.22

INTPD

-0.44†
-0.05

-0.03
-0.16

0.76*
0.58†

TXPD

0.23*
0.34*

0.57†
0.58†

-0.23**
-0.34*

OTHCSH

0.43‡
0.31‡
0.30‡
0.27‡
0.26‡
0.29‡
0.25‡
0.35‡
0.33‡
0.32‡
0.31‡
0.29‡
0.32‡
0.28‡
0.41‡
0.29‡
0.29‡
0.28‡
0.24‡
0.29‡
0.27‡

31%
48%
51%
60%
64%
57%
66%
40%
52%
55%
57%
61%
55%
63%
40%
65%
66%
67%
72%
73%
76%
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Adj.
UIndependent Variables
2
stat.
Int.
CFO EARN TAC
CA
NCA ∆AP ∆AR ∆INV DEP TXAC OTHAC CSHRD CSHPD INTPD TXPD OTHCSH R
Health Care
Model 1 0.06†
0.28**
9%
0.71
*
†
Model 2 0.01
0.55
48%
0.40
Model 3 0.01* 0.65†
0.12**
50%
0.39
Model 4 0.02* 0.65†
0.09* 0.16
51%
0.38
Model 5 -0.01† 0.44†
-0.09 -0.08 0.29 0.63† 0.45** -0.31†
60%
0.29
Model 7 -0.00
0.57†
-0.58†
0.11
0.19
0.81†
59%
0.31
Model 8 -0.01†
-0.05 -0.13 0.01 0.30† 0.25** -0.30†
0.27†
-0.28†
0.78*
1.05†
0.44†
71%
0.26‡
Information Technology
Model 1 -0.01*
0.06
3%
0.86
Model 2 -0.01* 0.18†
8%
0.84
Model 3 -0.01* 0.20†
0.03
8%
0.85
Model 4 -0.01* 0.25†
0.04 0.03
8%
0.85
Model 5 -0.01** 0.19*
-0.03 0.00 0.00 0.30 0.14*
0.06
12%
0.82
Model 7 -0.01†
0.11**
-0.09**
0.36
0.02
0.21
10%
0.84
Model 8 -0.01†
-0.01 0.07 0.01 0.44 0.23**
0.08
0.17**
-0.16**
0.05
-0.30
0.31
12%
0.75
Variables definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals; CA is current accruals; NCA is non-current accruals; ∆AR is the change in accounts
receivable during the year; ∆ INV is the change in inventory during the year;∆ AP is the change in accounts payable during the year; DEP is depreciation and amortization expense;
OTHAC is other accruals; CSHRD is cash received from customers; CSHPD is cash paid to suppliers and employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH is
other cash flows from operations. i, and t denote firm and year, respectively. The U-statistic refers to Theil’s U-statistic. This forecast error measure lies between zero and one, when
one shows the worst fit. In a good forecast, the bias and variance proportions of Theil’s U-statistic are smaller than the covariance proportion. Total Included observations for
analysing within-sample and out-of-sample forecasting tests at the industry level after the exclusion of outliers are as follows: Energy=404; Materials=1769; Industrials=689;
Consumer Discretionary=685; Consumer Staples=291; Health Care=229; Information Technology=174. † Significant at the 0.01 level. * Significant at the 0.05 level. ** Significant at
the 0.10 level. ‡ The covariance proportion is higher than the variance and bias proportions.
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Table 7.3 (Continued)
Panel B Vuong’s Z-statistics
Competing
Models
M1 vs. M2
M1 vs. M3

Energy Materials Industrials Consumer Consumer Health Information
Discretion. Staples
Care
Technology
†
†
†
†
†
†
10.20
9.46
5.12
5.25
7.14
4.65
3.31†
9.21†
8.45†
6.50†
7.44†
7.43†
5.95†
2.92†

M1 vs. M4

12.15†

8.96†

7.82†

6.12†

6.54†

3.42†

2.41*

M1 vs. M5

12.66†

10.22†

8.01†

5.92†

8.33†

6.79†

4.32†

M2 vs. M3

2.36*

1.09

4.32†

3.57†

3.99†

1.95**

0.58

M2 vs. M4

2.47

*

†

†

†

**

0.88

M2 vs. M5

5.16†

3.78†

6.88†

7.10†

5.84†

2.52*

1.87**

M2 vs. M7

6.57†

4.25†

5.21†

3.54†

7.42†

3.02†

1.79**

M3 vs. M4

0.77

1.92**

5.22†

4.18†

3.90†

1.52

0.29

M3 vs. M5

†

5.80

3.14

†

†

†

†

†

1.80**

M4 vs. M5

4.84†

2.53*

4.45†

5.55†

4.89†

2.98†

1.81**

M5 vs. M8

7.02†

2.63†

4.92†

5.41†

4.05†

3.98†

1.01

M7 vs. M8

†

†

†

†

†

†

5.12

1.85

**

5.54

4.77

6.39

4.23

5.89

7.14

6.84

4.03

5.02

5.33

1.88

3.34

4.01

1.80**

Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for model selection. A significant
positive Z-statistic shows that the first model is rejected in favour of the second model. † Significant
at the 0.01 level. * Significant at the 0.05 level. ** Significant at the 0.10 level.

Panel C χ2 tests of coefficient restrictions
Null hypothesis

χ2statistic

p-value

Energy
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equalv to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

161.22
1.41
11.09
170.94
61.37
29.79
502.62
18.35
161.96
122.16

0.00
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(Continued)
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Table 7.3 (Continued)

Panel C (Continued)
Null hypothesis

χ2 statistic

p-value

Materials
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

235.80
9.95
240.70
281.67
305.49
363.74
1256.26
139.46
149.83
184.46

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Industrials
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

118.98
12.14
44.18
211.89
83.69
190.26
437.97
103.60
130.99
254.78

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Consumer Discretionary
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

40.49
6.08
14.93
58.15
86.56
86.66
235.95
41.14
99.55
358.74

0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(Continued)
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Table 7.3 (Continued)

Panel C (Continued)
Null hypothesis

χ2statistics

p-value

Consumer Staples
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

452.08
4.19
62.79
300.99
19.02
33.16
453.06
436.36
247.54
46.75

0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Health Care
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

29.67
1.85
5.65
183.72
63.83
311.62
111.46
13.72
253.16
297.73

0.00
0.17
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Information Technology
4.01
Coefficients on CFO and TAC (Model3) are equal.
0.03
Coefficients on CA and NCA (Model 4) are equal.
1.51
Coefficients on CA and NCA (Model 4) equal to zero.
7.89
Coefficients on CFO, CA and NCA (Model 4) are equal.
31.31
Coefficients on accrual components (Model 5) are equal.
31.41
Coefficients on accrual components (Model 5) equal to zero.
170.68
Coefficients on CFO and accrual components (Model 5) are equal.
6.47
Coefficients on cash flow components (Model 7) are equal.
38.12
Coefficients on cash flow components (Model 8) equal to zero.
11.62
Coefficients on accrual components (Model 8) equal to zero.
Variables and regression models 1 to 8 are previously defined in Panels A of Table 7.3.

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.16
0.00
0.00

CSHRD and CSHPD are significantly related to future cash flows, while the sign of the
former is positive and the latter is negative in both Models 7 and 8. The sign and the

216

Chapter 7: Further Results

significance of other CFO components (INTPD, TXPD and OTHCSH) vary across
industry groups.

Turning to the predictive ability of regression Models 1 to 8, Panel A of Table 7.3
presents the adjusted R2s and Theil’s U-statistics. Results of Vuong’s test and the χ2 test
of coefficient restrictions are presented, respectively, in Panels B and C of the same
table. The separate industry results reveal that CFO (Model 2) has higher predictive
ability than EARN (Model 1) for future cash flows. The results support the view that the
disaggregation of EARN into aggregate CFO and accrual components (Model 5)
augment the predictive power relative to EARN (Model 1), and EARN disaggregated
into either CFO and TAC (Model 3) or CFO, CA and NCA (Model 4). CFO components
(Model 7) have greater predictive ability than CFO alone (Model 2). The components
of CFO and accruals (Model 8) provide incremental information content beyond that
provided by cash flow components (Model 7). In addition, the combination of CFO
components and accrual components (Model 8) provides superior predictive ability to
that of aggregate CFO and accrual components (Model 5).

In terms of the industry category, the above findings are similar to those drawn from the
total sample. However, some systematic industry differences are evident. For example,
the superior predictive ability of CFO (Model 2) to EARN (Model 1) is greater for firms
in the Energy and the Materials groups than those in other industry categories. In both
sub-samples, the variance proportion of Theil’s U-statistic is higher than the bias and
covariance proportions in Model 1. These lead to the conclusion that EARN is not a
relevant predictor of future cash flows in the Energy and the Material sectors. Instead,
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CFO is more informative and plays a more important role in forecasting future cash
flows in these two industry groups.

Another striking finding is that the predictive abilities of accrual- and cash-based data
to forecast future cash flows are relatively weaker in the Information Technology and
the Health Care groups than in other industries. For firms in the Information
Technology sub-sample, all models have the lowest predictive ability for future cash
flows. Indeed, most accounting variables are not significantly related to future cash
flows, with the exception of CFO, TXAC, CSHRD and CSHPD in the related models.
For firms in the Health Care category, the results of the within-sample and out-ofsample and forecasting tests are mixed. The within-sample statistics suggest that the
relative explanatory powers of the regression models are overall similar to those
obtained from total sample, with the exception of Model 4 (CFO, CA and NCA).
However, a closer look at the individual significance of the coefficients also reveals that
EARN and TAC are marginally related to future cash flows at the 0.10 level. Furhter,
based on the out-of-smaple forecasting results, it appears that only Model 8 (accrual and
cash flow components together) provides reliable predictive value for future cash flows.
The main current accrual components∆( AR, ∆ AP and ∆ INV) are not significant at
conventional levels in both Models 5 and 8. The χ2 statistics for Model 4 show CA and
NCA do not significantly differ and thus disaggregating TAC into CA and NCA does not
provide incremental information content beyond TAC. The above evidence suggests
that the predictive abilities of EARN and accruals for future cash flows are overall lower
than the predictive abilities of CFO and its components for future cash flows in the
Health Care group.
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The above-mentioned variations across industry sectors in the predicatabilities of
accrual- and cash-based accounting measures may be explained by prior research. For
example, due to the complicated nature of the extractive industries (e.g., oil, gas and
mining), Wise and Spear (2000) argue that traditional cost-based accounting is
potentially inadequate in evaluating the financial performance of these companies.
Furthermore, firms within this industry adopt various accounting choices to measure
preproduction costs and mineral reserves. Wise and Spear (2000, p. 30) conclude that:

In spite of the importance of these industries to Australia’s economy, the accounting for
preproduction costs and mineral reserves and the disclosure practices of Australian
extractive firms can at best be described as inadequate and might reasonably be referred
to as and outstanding example of accounting flexibility.

Quirin and Lawrence (1999) provide evidence that financial analysts heavily employ
cash flow from operations rather than earnings for valuation decisions within the oil and
gas industry. Defond and Hung (2003) argue that in industries (such as the oil and gas
industry) with a high degree of heterogeneity in accounting method choices, cash flow
from operations is a more useful tool in measuring a firm’s performance than earnings.
This is because cash flow from operations is not influenced by the discretionary
accounting choices. Given that many companies in the Energy and the Materials
categories engage in the exploration and production of oil, gas, metals and minerals,
this explains the reason why the dominance of CFO over EARN in the Energy and the
Materials categories is greater.

The general low predictive ability of accounting information for future cash flows in the
Health Care and the Information Technology categories may be explained by the
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attributes of accounting information in these two industry sectors. These two industries
encompass fast changing and high technology-based companies such as software,
hardware, biotechnology and pharmaceuticals manufacturers amongst others. These
companies are also regarded as “high technology” or “new economy” firms, which
typically invest heavily in intangibles that can be directly expensed or arbitrarily
amortised (Amir & Lev 1996). Kwon and Yin (2004, p. 120) put in this way:

High-tech firms must invest more in such intangible assets as R&D, human resources,
customer acquisition, brand development, and other Information Technology in comparison
to low-tech firms. To survive in the fast-changing, fiercely competitive high-tech market,
these firms also incur greater and more frequent unusual or nonrecurring expenses,
including inventory write-downs, restructuring/reorganisation expenses, and write downs or
write-offs of receivables and intangibles that potentially lower their earnings reports.

Accordingly, key accounting variables, in particular earnings, are often greatly
depressed and thus fail to convey useful information to its users regarding their
predictive ability for future cash flows (e.g., Hayn 1995; Francis & Schipper 1999;
Amir & Lev 1996). Evidence provided in previous price-based research supports the
above argument and is in line with the findings of this study. For example, Amir and
Lev (1996) find that earnings, cash flow from operations and book values are not
significantly and positively related to stock returns for firms in the cellular phone and
biotechnology industries. Instead, nonfinancial indicators, such as total population in
the licensed service area – as an indicator of potential growth – and the number of
subscribers, are highly relevant to explain stock returns. However, financial information
is value relevant when combined with nonfinancial information. Similarly, Trueman et
al. (2000) document that the association between net income and market prices for
internet stocks is irrelevant.
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Variations in the relative predictive ability of accrual-based and cash-based data across
various industries may also be attributed to differences in the length of the operating
cash cycle. This is because the length and components (i.e., days receivable, days
inventory and days payables) of the operating cash cycle are strongly related to industry
factors (White et al. 2003). In this regard, Dechow (1994, p. 31) concludes that earnings
is a better indicator of a firm’s performance than cash flow from operations, for firms in
industries with long operating cash cycles. This provides impetus to further examine
whether the differences in the length of the operating cash cycle across industries can
explain industry variations in the relative relevance of cash-based versus accrual-based
measures in predicting future cash flows in the Australian capital markets.

Table 7.4 presents descriptive statistics for the length of the operating cash cycle in total
and by industry sector. Firms in the Energy, Materials, Information Technology and
Health Care sectors have negative mean values for operating cash cycles, while those in
the Industrials, Consumer Discretionary and Consumer Staples sectors have positive
mean values. The median values of operating cash cycles across all industry sectors are
positive, with the exception of the Energy sector. The high standard deviation at each
industry sector and for the total sample of 3,113 firm-years indicates that there are
substantial variations in the length of operating cash cycles within industries and across
firms.

To examine the effect of the length of operating cash cycle on the relative predictive
ability of earnings and cash flow from operations at the industry level, the approach
used in Dechow (1994) is adopted. Under this approach, the explanatory powers of
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CFO (Models 2) and EARN (Model 1) are estimated via conducting industry specific
regressions (the adjusted R2 values reported in Panel A of Table 7.3).

Table 7.4 Descriptive Statistics on the Length of the Operating Cash Cycle at Industry
Level (Total Sample of 3113 Firm-Year Observations, 1992–2004)
Industry Sectors
Energy
Materials
Industrials
Consumer Discretionary
Consumer Staples
Health Care
Information Technology
Total Sample

The length of the Operating Cash Cycle
Mean
Median
Standard Deviation
-126.62
-14.93
328.52
-70.29
13.67
322.32
24.82
35.84
112.02
24.52
32.32
150.21
50.37
29.65
113.65
-28.92
28.15
266.93
-11.53
34.96
289.04
-12.02
21.16
345.46

The correlations between the adjusted R2s of each model and the related mean operating
cash cycles are then calculated. Table 7.5 presents the Spearman correlation
coefficients. Consistent with Dechow (1994), there is a significant and negative
correlation (-0.56) between operating cash cycles and the adjusted R2s from seven
industry-specific CFO regressions (Model 2). In contrast, the explanatory power of the
EARN regression model (Model 1) at industry level is significantly and negatively
correlated to operating cash cycles (0.38). These again confirm that the predictive
ability of CFO (EARN) increases as the length of the operating cash cycle decreases
(increases). Furthermore, these results indicate that variations in the length of the
operating cash cycle among industries can explain, at least partially, differential
predictabilities of earnings and cash flow from operations across industries.
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Table 7.5

Spearman Correlation between the Adjusted R2s from Seven IndustrySpecific Regressions of Current Cash Flow from Operations on One-Year
Lagged Earnings (Model 1) or One-Year Lagged Cash Flow from
Operations (Model 2) and the Average Industry Operating Cash Cycle

Adjusted R from earnings regressions

Operating Cash Cycle
0.38†

Adjusted R2 from cash flow regressions

-0.58†

2

†

Significant at the 0.01 level.

7.3 Firm Profitability

Hayn (1995) provides evidence that the relationship between earnings and stock returns
as a surrogate of future cash flows is weaker for loss-making firms than for profitmaking firms. The reason is that losses are likely to have more transitory items than
profits. Basu (1997) argues that the accrual component of earnings contains more
transitory loss items (e.g., write offs and restructuring charges) than the more objective
cash flow component of earnings. If it is the case, It would be expected that the relative
predictive abilities of cash- and accrual-based accounting measures for future cash
flows differ across profit and loss cases in the sample of the study, which contains a
material number of loss-making firms (51 percent of firm-year observations). To
examine this issue, the total sample (firm-year observations) is partitioned into two
groups, i.e., ‘Loss’ and ‘Profit’, based on negative and positive earnings.

Panel A of Table 7.6 summarises the coefficients for Models 1, 2, 3, 4, 5, 7 and 8 across
‘Profit’ and ‘Loss’ groups. Consistent with the total sample results, the coefficients on
EARN, CFO, TAC, CA, NCA, ΔAR, ΔINV and OTHAC are positive, and ΔAP is
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negative for both profit and loss observations. Likewise CSHPD and INTPD are
negative, and CSHRD and OTHCSH are positive. For the ‘Profit’ group, most
coefficients including intercepts are significant at conventional levels across regression
models. Within the ‘Loss’ group, coefficients on EARN and NCA in Models 2 and 4,
INTPD in Models 7 and 8, and ΔAR and TXAC in Models 5 and 8 are not significant at
conventional levels. Further, the slope coefficient on TXPD is marginally significant at
the 0.10 level, but the sign is positive, which is not as expected.

The adjusted R2s and Theil’s U-statistics are shown in Panel A of Table 7.6. The results
of Vuong’s test and the χ2 test of coefficient restrictions are reported in Panels B and C
of the same table. The predictive ability of CFO (Model 2) to forecast future cash flows
is higher than that of EARN (Model 1). The disaggregation of EARN into CFO and
accruals in Models 3, 4 and 5 significantly improves the predictive ability of EARN
(Model 2) to forecast future cash flows. Gross cash receipts and cash payments (Model
7) have higher predictive ability than aggregate CFO (Model 2). The highest predictive
power for future cash flows is reported in Model 8, which comprises accruals and cash
flow components. Comparing the predictive ability of the related models and the results
of the χ2 statistics in Panel B show that TAC in Model 3 containes incremental
information beyond that contained in CFO. CA and NCA in Model 4 and accrual
components in Model 5 have incremental predictive power to forecast future cash flows
over TAC and CFO. The χ2 statistics for Model 8 suggest that the components of
accruals provide incremental predictive ability for future cash flows beyond the other.
These results are generally in line with the findings drawn from the total sample.
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Loss
Model 1
Model 2
Model 3
Model 4
Model 5
Model 7
Model 8
Profit
Model 1
Model 2
Model 3
Model 4
Model 5
Model 7
Model 8

0.73
0.95†
0.86†
0.63†

†

0.34†
0.38†
0.37†
0.29†

CFO

1.08†

0.02

EARN

0.36†

0.03†

TAC
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0.12†
0.09†
0.06†
0.06†
0.03†
0.07†
0.03†

-0.01†
-0.01†
-0.01†
-0.01†
-0.01†
-0.01†
-0.01†

Int.

0.42†

0.10*

CA

0.18*

0.02

NCA

0.23

*

†

-0.37

0.38†

-0.01

0.07

-0.54†

-0.14

†

-0.10†

∆AP

0.43

*

0.62†

0.22

†

0.05†

1.09

†

1.11†

0.25

†

0.42†

-0.11

0.08

-0.01

0.11

Independent Variables
∆AR ∆INV DEP TXAC

0.16

0.31*

0.02

†

0.02†

OTHAC

0.62†
0.48†

0.38†
0.40†

CSHRD

Panel A Summary results of within-sample (1992–2004) and out-of-sample forecasting tests (1992–2004)

-0.61†
-0.47†

-0.39†
-0.39†

CSHPD

-0.42†
-0.73†

-0.31
-0.37

INTPD

-0.34*
-0.27

0.89**
0.99**

TXPD

Model 1: CFOit = α0 + α1EARNit-1 + εit
Model 2: CFOit = β0 + β1CFOit-1 + εit
Model 3: CFOit = γ0 + γ1CFOit-1 + γ2 TACit-1 + εit
Model 4: CFOit = δ0 + δ1CFOit-1 + δ2 CAit-1 + δ3NCAit-1 + ε it
Model 5: CFOit = η0 + η1CFOit-1 + η2 ΔARit-1+ η3 ΔINVit-1+ η4 ΔAP it-1+ η5 DEPit-1 + η6 TXACit-1 + η7OTHACit- 1 + εit
Model 7: CFOit = φ0 + φ1CSHRDit –1 + φ2CSHPDit –1+ φ3INTPDit –1 + φ4TXPDit –1+ φ5OTHCSH it –1 + εit
Model 8: CFOit = ψ0 + ψ1CSHRDit –1 + ψ2CSHPDit –1+ ψ3INTPD it –1 + ψ4TXPDit –1+ ψ5 OTHCSH it –1 + ψ6 ΔAR it-1+ ψ7 ΔINVit-1 + ψ8ΔAPit-1 + ψ9DEPit-1+
ψ10TXACit-1+ ψ11 OTHACit- 1 + εit

0.63†
0.49†

0.49*
0.48†

OTHCSH

Table 7.6 Predictive Ability of Earnings, Cash Flow from Operations, Accruals and Cash Flow Components, by Groups Based on Firm
Profitability

0.35‡
0.31‡
0.28‡
0.27‡
0.24‡
0.30‡
0.23‡

0.87
0.68‡
0.67‡
0.65‡
0.59‡
0.53‡
0.56‡

UStat.
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42%
55%
59%
61%
66%
58%
67%

0.02%
15%
16%
18%
23%
36%
38%

Adj.
R2
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Table 7.6 (Continued)

Panel B Vuong’s Z-statistics
Competing Models
Model 1 vs. Model 2

Loss

Profit

8.54†

6.42†

Model 1 vs. Model 3

8.14†

8.22†

Model 1 vs. Model 4

9.53†

7.53†

Model 1 vs. Model 5

8.25†

10.15†

Model 2 vs. Model 3

2.42*

4.14†

Model 2 vs. Model 4
Model 2 vs. Model 5
Model 2 vs. Model 7
Model 3 vs. Model 4
Model 3 vs. Model 5
Model 4 vs. Model 5
Model 5 vs. Model 8
Model 7 vs. Model 8

3.11†

6.01†

4.60†
6.48†
10.78†
5.35†
3.23†
4.89†
3.84†
5.47†
4.09†
3.36†
5.69†
2.90†
2.81†
5.35†
Variable definition: CFO is cash flow from operations. EARN is earnings; TAC is total accruals; CA
is current accruals; NCA is non-current accruals; ∆ AR is the change in accounts receivable during
the year; ∆ INV is the change in inventory during the year;∆ AP is the change in accounts payable
during the year; DEP is depreciation and amortization expense; OTHAC is other accruals; CSHRD is
cash received from customers; CSHPD is cash paid to suppliers and employees; INTPD is net
interest paid; TXPD is taxes paid; OTHCSH is other cash flows from operations. i and t denote firm
and year, respectively. The U-statistic refers to Theil’s U-statistic. This forecast error measure lies
between zero and one, when one shows the worst fit. In a good forecast, the bias and variance
proportions of Theil’s U-statistic are smaller than the covariance proportion. Vuong’s Z-statistic
relates to Vuong’s (1989) likelihood ratio test for model selection. A significant positive Z-statistic
shows that the first model is rejected in favour of the second model. Total Included observations for
analysing within sample and out of sample forecasting tests after the exclusion of outliers are as
follows: Loss=2263; Profit=2151; † Significant at the 0.01 level. * Significant at the 0.05 level. **
Significant at the 0.10 level. ‡ The covariance proportion is higher than the variance and bias
proportions.

(Continued)
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Table 7.6 (Continued)
Panel C χ2 tests of coefficient restrictions
Null hypothesis

χ2statistic

p-value

239.11
5.36
6.67
16.74
92.51
122.45
112.16
19.90
57.19
57.87

0.00
0.02
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Loss
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.
Profit
122.08
0.00
Coefficients on CFO and TAC (Model3) are equal.
7.52
0.00
Coefficients on CA and NCA (Model 4) are equal.
8.89
0.01
Coefficients on CA and NCA (Model 4) equal to zero.
321.84
0.00
Coefficients on CFO, CA and NCA (Model 4) are equal.
536.39
0.00
Coefficients on accrual components (Model 5) are equal.
537.27
0.00
Coefficients on accrual components (Model 5) equal to zero.
1035.47
0.00
Coefficients on CFO and accrual components (Model 5) are equal.
745.30
0.00
Coefficients on cash flow components (Model 7) are equal.
276.32
0.00
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.
279.47
0.00
Variables and regression models 1 to 8 are previously defined in Panels A and B of Table 7.6.

A significant outcome is that the predictive abilities of all Models in the Loss group are
significantly lower than those in the Profit group. EARN has a considerably lower
predictive ability to forecast future cash flows. This is consistent with results of Hayn
(1995), which show that the explanatory power of earnings-returns regression is close
to zero and that the slope coefficient on the earnings level is insignificant for loss cases.
The evidence in the Loss group also suggests that CFO acts as a reliable predictor of
future cash flows. Another point to be noted is that the superior predictive ability of
Model 7 as compared to Model 2 is highlighted more in the Loss group than in the
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Profit group. For example, the incremental explanatory power of Model 7 over Model 2
in the Loss group is 21%, while that in the Profit group is 2%. In addition, the
incremental predictive ability of Model 8 over Model 5 is considerably higher in the
Loss group compared with the Profit group. The difference between the adjusted R2
values of Models 8 and 5 in the Loss group is 15%, and in the Profit group is 1%. This
evidence implies that cash flow components are more informative than aggregate cash
flow from operations in predicting future cash flows when earnings are negative. 33

7.4 Firm Size

Size is an important attribute of a company. It is well recognised that classifying firms
according to their size is useful in explaining systematic and significant inter-firm
differences. For example, large firms are generally more mature and diversified, and
operate in a more stable environment. These firms are usually audited by big auditing
companies and are more closely followed by analysts and institutional investors (Gu et
al. 2005). They are politically more vulnerable and thus incur higher political costs than
if they engaged in earnings management (Watts & Zimmerman 1986). In contrast,
smaller firms have a tendency to run less efficiently (Chan & Chen 1991), and they are
also more likely to experience losses and their default risk is usually higher (Hayn
1995; Keenan et al. 2004). These differences suggest that the financial performance of
larger firms is potentially better than that of smaller firms. Consequently, it is possible
to hypothesise that key performance measures such as earnings, cash flow from
operations and accruals are more informative for larger firms than for smaller firms.
33

The total sample results in this study are also robust to grouping observations based on positive and
negative cash flow from operations. However, the predictive ability of regressoin models is weaker in the
negative cash flow group, compared to the Positive cash flow group.
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Prior studies (e.g., Parkash 1996; Ismail & Choi 1996; Hodgson & Stevenson-Clarke
2000; Charitou et al. 2001) provide evidence on the impact of company size on the
properties and informativeness of earnings, cash flow from operations and accruals. For
example, Parkash (1996) shows that earnings are more transitory and less informative
for small firms than large firms in explaining stock returns. Ismail and Choi (1996) also
find that the time series properties of earnings and cash flow from operations are
dependent on size. Hodgson and Stevenson-Clarke (2000) document that cash flow
from operations has incremental information content to explain stock returns beyond
earnings only for large companies. They attribute this result to the possibility that large
companies are involved with income smoothing via their sizable range of accounting
policy choices. In this case, cash flow from operations can add new information to
earnings in explaining stock returns. Regarding small companies, Hodgson and
Stevenson-Clarke (2000) argue that cash flow acts as a key performance measure rather
than as ancillary information as earnings are more transitory and less informative than
cash flow from operations.

In line with the above literature and given that the sample firms in this study are not
restricted to size, the impact of size on the main results is examined. In particular, it is
expected that cash-based measures will play a more important role than accrual-based
ones in forecasting future cash flows in small firms than they will in large firms. In
order to classify companies by size, the procedure of Ismail and Choi (1996) is adopted.
First, all firms in the sample are ranked according to their total assets 34 at the end of the
year at three different time periods: beginning (1992), middle (1998) and ending year
(2004). Then each of these three groups is equally trichotomised. Firms in the first and
34

Conclusions are unaffected by partitioning the sample firms based on either sales or market
capitalisation as other alterative proxies of size.
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third strata are assigned to ‘Small’ and ‘Large’ groups, respectively. A firm is
eliminated from the analysis if it does not demonstrate consistency in its group
membership over the three points of time (i.e. 1992, 1998 and 2004). The advantage of
this approach is that it considers firm size over the entire test period.

Panel A in Table 7.7 summarises the coefficients for one-year lag models for the Small
and Large groups. Coefficients of one-year lagged EARN and CFO are positively and
significantly related to the current year CFO across the Small and Large groups at the
0.01 level. For the Large group, most coefficients on accruals and CFO components in
Models 3 to 8 are highly significant at the 0.01 level. The signs of coefficients are also
consistent with the prediction, i.e., ΔAP, CSHPD, INTPD and TXPD are negative, while
others are positive. For the Small group, all cash flow components are significant at the
0.10 level and lower in Model 7. The significance of accruals varies across Models 3 to
8.

The values of the adjusted R2 and Theil’s U-statistic are reported in Panel A of Table
7.7. Results of the χ2 test, as well as Vuong’s test, are presented in Panels B and C of
the same table, respectively. The analysis of within-sample and out-of-sample
forecasting tests for the Large group show that CFO (Model 2) has higher predictive
ability than EARN (Model 1) for future cash flows. As expected, CFO and TAC (Model
3), and CFO, CA and NCA (Model 4) have greater predictive ability than either EARN
alone (Model 1) or CFO alone (Model 2). CFO and accrual components together
(Model 5) have higher ability to forecast future cash flows than EARN (Model 1), CFO
(Model 2), CFO and TAC (Model 3), as well as CFO, CA and NCA (Model 4).
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Small
Model 1
Model 2
Model 3
Model 4
Model 5
Model 7
Model 8
Large
Model 1
Model 2
Model 3
Model 4
Model 5
Model 7
Model 8

0.97†
0.94†
0.76†

0.87†

0.43†
0.44†
0.42†

0.43†

CFO

†

1.07

0.10

†

EARN

0.22†

0.01

TAC
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0.07†
0.19†
0.07†
0.06†
0.02†
0.06†
0.03*

-0.00†
-0.01†
-0.00†
-0.00†
-0.00†
-0.00†
-0.00†

Int.

0.32†

-0.03

CA

0.17†

0.03

NCA

0.31

†

†

-0.40

0.32†
0.40

†

0.41†

-0.22

**

†

0.10

-0.25**

0.16*

∆AR

-0.43†

0.10

0.14*

∆AP

0.94

†

0.96†

0.08

0.08

0.24

†

0.27†

-0.33

-0.24

Independent Variables
∆INV
DEP TXAC

**

0.25

0.26*

0.02

0.02

OTHAC

0.77†
0.70†

0.36†
0.36†

CSHRD

Panel A Summary results of within-sample (1992–2001) and out-of-sample (2002–2004) forecasting tests

-0.77†
-0.70†

-0.37†
-0.39†

CSHPD

-0.66†
-0.73†

0.61**
0.42

INTPD

-0.55†
-0.59†

-0.14
0.49

TXPD

0.93†
0.84†

0.46†
0.49†

OTHCSH

Model 1: CFOit = α0 + α1EARNit-1 + εit
Model 2: CFOit = β0 + β1CFOit-1 + εit
Model 3: CFOit = γ0 + γ1CFOit-1 + γ2 TACit-1 + εit
Model 4: CFOit = δ0 + δ1CFOit-1 + δ2 CAit-1 + δ3NCAit-1 + ε it
Model 5: CFOit = η0 + η1CFOit-1 + η2 ΔARit-1+ η3 ΔINVit-1+ η4 ΔAP it-1+ η5 DEPit-1 + η6 TXACit-1 + η7OTHACit- 1 + εit
Model 7: CFOit = φ0 + φ1CSHRDit –1 + φ2CSHPDit –1+ φ3INTPDit –1 + φ4TXPDit –1+ φ5OTHCSH it –1 + εit
Model 8: CFOit = ψ0 + ψ1CSHRDit –1 + ψ2CSHPDit –1+ ψ3INTPD it –1 + ψ4TXPDit –1+ ψ5 OTHCSH it –1 + ψ6 ΔARit-1+ ψ7 ΔINVit-1 + ψ 8ΔAPit-1 + ψ9DEPit-1+ ψ10TXACit-1+
ψ11 OTHACit- 1 + εit

0.30‡
0.35‡
0.29‡
0.27‡
0.26‡
0.29‡
0.25‡

0.47‡
0.51
0.47‡
0.48‡
0.48‡
0.46‡
0.45‡

U-stat.
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69%
45%
71%
72%
76%
71%
77%

26%
8%
26%
27%
29%
27%
32%

Adj. R2

Table 7.7 Predictive Ability of Earnings, Cash Flow from Operations, Accruals and Cash Flow Components, by Groups Based on the Size of Firms
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Table 7.7 (Continued)

Panel B Vuong’s Z-statistics
Competing Models
Model 1 vs. Model 2
Model 1 vs. Model 3

Small
5.49†
4.85†

Large
7.88†
8.57†

Model 1 vs. Model 4

4.03†

8.19†

Model 1 vs. Model 5

6.04†

10.69†

Model 2 vs. Model 3

0.98

3.74†

Model 2 vs. Model 4

1.14

3.28†

Model 2 vs. Model 5

3.86†

5.51†

Model 2 vs. Model 7

2.99†

4.49†

Model 3 vs. Model 4

0.80

2.46*

Model 3 vs. Model 5

3.91†

4.32†

Model 4 vs. Model 5

3.53†

3.29†

Model 5 vs. Model 8

4.77†

2.67†

Model 7 vs. Model 8

2.94†
4.20†
Variable definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals;
CA is current accruals; NCA is non-current accruals, ∆ AR is the change in accounts receivable
during the year; ∆ INV is the change in inventory during the year;∆ AP is the change in accounts
payable during the year; DEP is depreciation and amortization expense; OTHAC is other
accruals; CSHRD is cash received from customers; CSHPD is cash paid to suppliers and
employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH is other cash flows from
operations. i and t denote firm and year, respectivley. The U-statistic refers to Theil’s U-statistic.
This forecast error measure lies between 0 and one, when one shows the worst fit. In a good
forecast, the bias and variance proportions of Theil’s U-statistic are smaller than the covariance
proportion. Vuong’s Z-statistic relates to Vuong’s (1989) likelihood ratio test for model selection.
A significant positive Z-statistic shows that the first model is rejected in favour of the second
model. Total Included observations employed for analysing within sample and out of sample
forecasting tests after the exclusion of outliers are as follows: Small=768; Large=1156. †
Significant at the 0.01 level. * Significant the 0.05 level. ** Significant at the 0.10 level. ‡ The
covariance proportion is higher than the variance and bias proportions.

(Continued)
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Table 7.7 (Continued)

Panel C χ2 tests of coefficient restrictions
Null hypothesis

χ2statistic

p-value

36.97
2.76
2.86
94.84
14.94
46.63
43.18
93.59
23.58
207.98

0.00
0.10
0.24
0.00
0.01
0.00
0.00
0.00
0.00
0.00

Small
Coefficients on CFO and TAC (Model3) are equal.
Coefficients on CA and NCA (Model 4) are equal.
Coefficients on CA and NCA (Model 4) equal to zero.
Coefficients on CFO, CA and NCA (Model 4) are equal.
Coefficients on accrual components (Model 5) are equal.
Coefficients on accrual components (Model 5) equal to zero.
Coefficients on CFO and accrual components (Model 5) are equal.
Coefficients on cash flow components (Model 7) are equal.
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.

Large
442.11
0.00
Coefficients on CFO and TAC (Model3) are equal.
9.64
0.00
Coefficients on CA and NCA (Model 4) are equal.
33.57
0.00
Coefficients on CA and NCA (Model 4) equal to zero.
347.59
0.00
Coefficients on CFO, CA and NCA (Model 4) are equal.
4844.28
0.00
Coefficients on accrual components (Model 5) are equal.
5659.45
0.00
Coefficients on accrual components (Model 5) equal to zero.
7975.72
0.00
Coefficients on CFO and accrual components (Model 5) are equal.
79.38
0.00
Coefficients on cash flow components (Model 7) are equal.
3010.78
0.00
Coefficients on cash flow components (Model 8) equal to zero.
Coefficients on accrual components (Model 8) equal to zero.
7679.17
0.00
Variables and regression models 1 to 8 are previously defined in Panels A and B of Table 7.7.

The disaggregation of CFO into gross cash receipts and cash payments (Model 7) is
more useful than aggregate CFO (Model 2) in forecasting future cash flows. The
components of CFO and accruals together (Model 8) have the greatest predictive
ability for future cash flows. Results of the χ2 statistics for the Large group reveal
that the slope coefficients on CA and NCA (Model 4), accrual components (Models 5
and 8) and cash flow components (Models 7 and 8) significantly differ from each
other and differ from zero at the 0.01 level. The above outcomes are similar to
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findings reported in the previous chapter. However, the level of the predictive ability
of the models for the Large group is higher than that of the total sample.

Turning to forecasting results for the Small group, there are some points that need to
be noted. The values of the adjusted R2 (Theil’s U-statistic) are significantly lower
(higher) in the Small group compared with those in the Large group. Hence, the
predictive ability of all related models is noticeably lower for small firms. The
explanatory power of earnings is much lower than cash flow from operations.
Further, the out-of-sample forecasting shows earnings is not a reliable predictor of
future cash flows for small firms. Coefficients on TAC, CA and NCA are not
significant at conventional levels. Furthermore, results of testing coefficient
restrictions indicate that CA and NCA do not significantly differ. They also
marginally differ from zero. These suggest that TAC, and CA and NCA in the Small
group are not relevant in explaining future cash flows.

In relation to accrual components, while the χ2 statistics suggest that accrual
components in Model 5 jointly differ and they are not equal to zero, the individual
slope coefficients shows that the main non-current accruals (i.e., DEP and TXAC) are
not significant at conventional levels. In addition, ΔAP and ΔINV are positive and
negative, respectively, in both Models 5 and 8. That is, they do not have their
predicted signs. Results from within-sample and out-of-sample forecasting tests
support the above findings. Therefore, the above evidence suggests that accrualbased accounting variables are not useful in predicting future cash flows for small
firms.
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In conclusion, as expected, the predictive ability of accrual-based and cash-based
measures increases with firm size. For small firms, there is consistent evidence that
earnings and accruals are somehow irrelevant in predicting future cash flows.
However, cash flow from operations and its components play a more important role
in predicting future cash flows. Furthermore, the dominance of cash flow from
operations over earnings is greater in large firms than in small firms. This is
consistent with the findings of Hodgson and Stevenson-Clarke (2000).

7.5 Fixed-Effects Approach

Under the OLS regression approach, intercept and slope coefficient(s) are constant
for all firms. If the association between future cash flows and accounting numbers is
systematically different across firms, the constant intercept assumption of OLS
estimation is violated. The analysis in the previous sections somehow relaxes this
highly limited assumption by partitioning firms into more homogenous groups based
on a number of characteristics. Results confirm that the predictive ability of
accounting information varies across those groupings. However, it is problematic,
and it is impossible to explicitly take into account all associated firm-specific
characteristics for future cash flow prediction models in this study. One way to
control for these firm-specific differences without actually observing them is the use
of the fixed-effects method for estimating regression models. This popular panel
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data 35 analysis technique allows variations for the intercepts, while the slope
coefficients are still constant across firms. 36

The use of the fixed-effects approach has not been prevalent in future cash flow
prediction studies. Only Al-Attar and Hussain (2004) re-estimate their forecasting
models by the fixed-effects approach to extend Barth et al.’s (2001) OLS analysis.
They find that the ability of their regression models in explaining future cash flows
increases using the fixed-effects models. However, the superior explanatory power of
disaggregated earnings over aggregate earnings largely decreases. Based on the
above discussions, a sensitivity analysis is conducted to investigate whether the main
results of this study are robust within a fixed-effects framework. To test the statistical
significance of the estimated fixed-effects, an F-test is conducted with the null
hypothesis that intercepts are equal across firms.

As shown in Panel A of Table 7.8, the null hypotheses underlying the F-test have
been rejected at the 0.01 level for all models. 37 These results therefore support a firm
specific effect in the data set. Panel A, Table 7.8 also exhibits the coefficients of the

35

As stated in chapter 5, the data set used for this thesis is a combination of time-series and crosssection data, which is also known as panel data.
36
There is another well-recognised estimation method relating to panel data analysis known as the
random-effects. To choose between these two methods, Hausman (1978)’s test can be used. It
compares the fixed- versus random-effects under the null hypothesis that the individual effects are not
correlated with other independent variables. If the null hypothesis is rejected, the use of fixed-effects
regression will be justified (Greene 2000; Gujarati 2003). Unreported findings reveal that the null
hypothesis underlying Hausman’s (1978) test has been rejected at the 0.01 level for all models.
37
Although fixed-effects regression takes into account cash flow variations across entities, it is time
invariant. To test whether there is a time trend in the data set, an F-test is estimated for each model
with the null hypothesis that intercepts are equal over time (Greene 2000). Unreported results of F-test
for time effects regression models do not reject the null hypothesis that intercepts are equal over time.
Therefore, it can be concluded that there are not significant cash flow variations across the years
during the period 1992 to 2004 that are not taken into account by the related variables.
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Table 7.8 Predictive Ability of Earnings, Cash Flow from Operations, Accruals and
Cash Flow Components– Fixed-Effects Analysis

Model 1: CFOit = α0i + α1EARNit-1 + εit
Model 2: CFOit = β0i + β1CFOit-1 + εit
Model 3: CFOit = γ0i + γ1CFOit-1 + γ2 TAC it-1 + εit
Model 4: CFOit = δ0i + δ1CFOit-1 + δ2 CA it-1 + δ3NCA it-1 + εit
Model 5: CFOit = η0i + η1CFOit-1 + η2 ΔARit-1+ η3 ΔINVit-1+ η4 ΔAPit-1+ η5 DEPit-1 +
η6 TXAC it-1 + η7OTHACit- 1 + εit
Model 6: CFOit = θ0i + θ1CFOit-1 + θ2DAit-1 + θ3NDA it-1 + εit
Model 7: CFOit = φ0i + φ1 CSHRD it –1 + φ2 CSHPD it –1+ φ3 INTPDit –1 + φ4TXPDit –1 +
Φ5 OTHCSHit –1 + εit
Model 8: CFOit = ψ0i + ψ1 CSHRDit –1 + ψ2 CSHPDit –1+ ψ3 INTPDit –1 + ψ4TXPDit –1 +
Ψ5 OTHCSHit –1 + ψ6 ΔARit-1+ ψ7 Δ INVit-1+ ψ8 ΔAPit-1 + ψ9 DEPit-1+
Ψ10TXAC it-1+ ψ11OTHACit-1 + εit

Panel A The results of within-sample (1992-2001) and out-of-sample (2002–
2004) forecasting tests

Intercept
CFO
EARN
TAC
CA
NCA
DA
NDA
∆AP
∆AR
∆INV
DEP
TXAC
OTHAC
CSHRD
CSHPD
INTPD
TXPD
OTHCSH
Adjusted R2
U-statistic
F-statistic –
Firm-effects

Model
1

Model
2

Model
3

Model
4

Model
5

Model
6

Model
7

Model
8

-

0.15†

0.16†

0.16†

0.14†

0.15†

-

-

-0.08†
0.05†
0.10†
0.38†
0.11†
0.01†
0.12†
0.11†
0.00
0.20†
0.13†
77.8%
0.335‡
4.41†

0.02†
0.01†
0.02†
0.01†
0.02†
-0.01
-0.05†
0.03*
0.08*
0.33†
0.04**
0.00

76.4%
0.377‡

76.9%
0.356‡

77.0%
0.355‡

77.1%
0.353‡

77.6%
0.336‡

76.8%
0.357‡

0.12†
0.11†
0.12†
-0.07
0.13†
77.0%
0.348‡

6.85†

27.68†

6.73†

6.46†

4.44†

5.81†

5.47†

(Continued)
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Table 7.8 (Continued)
Panel B χ2 tests of coefficient restrictions
Null hypothesis

χ2statistic

p-value

Coefficients on CFO and TAC (Model3) are equal.
87.57
0.00
Coefficients on CA and NCA (Model 4) are equal.
5.23
0.02
Coefficients on CA and NCA (Model 4) equal to zero.
9.86
0.01
Coefficients on CFO, CA and NCA (Model 4) are equal.
29.83
0.00
Coefficients on accrual components (Model 5) are equal.
167.17
0.00
Coefficients on accrual components (Model 5) equal to zero.
197.72
0.00
Coefficients on CFO and accrual components (Model 5) are equal. 190.06
0.00
Coefficients on DA and NDA (Model 6) are equal.
16.16
0.00
Coefficients on DA and NDA (Model 6) equal to zero.
95.81
0.00
Coefficients on CFO, DA, and NDA (Model 6) are equal.
2796.16
0.00
Coefficients on cash flow components (Model 7) are equal.
395.43
0.00
Coefficients on cash flow components (Model 8) equal to zero.
91.01
0.00
Coefficients on accrual components (Model 8) equal to zero.
205.77
0.00
Variable definition: CFO is cash flow from operations; EARN is earnings; TAC is total accruals;
CA is current accruals; NCA is non-current accruals; ∆AR is the change in accounts receivable
during the year. ∆INV is the change in inventory during the year; ∆AP is the change in accounts
payable during the year; DEP is depreciation and amortization expense; OTHAC is other
accruals; DA and NDA are discretionary and nondiscretionary accruals respectively; CSHPD is
cash paid to suppliers and employees; INTPD is net interest paid; TXPD is taxes paid; OTHCSH
is other cash flows from operations. i and t denot firm and year, respectively.The total sample
used to estimate for all models with the exception of Model 6 is 4,520 firm-year observations
during the period 1992–2004. The total sample for Model 6 consists of 4,080 firm-year
observations during the period 1993–2004. The U-statistic refers to Theil’s U-statistic. This
forecast error measure lies between zero and one, when one shows the worst fit. In a good
forecast, the bias and variance proportions of Theil’s U-statistic are smaller than the covariance
proportion. F-statistic– Firm-effects is from an F-test of the null hypothesis that all intercepts are
equal across sample firms. † Significant at the 0.01 level. * Significant at the 0.05 level. **
Significant at the 0.10 level. ‡ The covariance proportion is higher than the variance and bias
proportions.

independent variables obtained from estimating one-year lag fixed-effects regression
models. Most slope coefficients of the independent variables are statistically
significant in each model. The signs of significant coefficients are similar to those
reported for total sample based on OLS regressions. The adjusted R2 and Theil’s Ustatistic for Models 1 to 8 are presented in Panel A of Table 7.8. Results of the χ2
statistics are reported in Panel B of the same table. Vuong’s Z-statistic is not
computed because this test is based on the distribution of the likelihood ratio statistic,
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which is not estimated under the fixed-effects approach. A general conclusion of the
results is that the explanatory powers of the models are improved within a fixedeffects approach. This is consistent with the expectation that this method can control
unobserved omitted variables and thus eliminate a large amount of unexplained cash
flow variations.

The adjusted R2 (Theil’s U-statistic) for Model 2 is 76.9% (0.356). This is higher
(lower) than that of the Model 1 that is 76.4% (0.377). Consequently, CFO is a better
predictor of future cash flows than EARN. The adjusted R2s (Theil’s U-statistics) for
Models 3, 4, and 5 are 77.0% (0.355), 77.1% (0.353) and 77.6% (0.336),
respectively. These results indicate that the predictive power of Model 5 is greater
than that of Model 4, and the predictive power of Model 4 is greater than that of
Model 3. The predictive abilities of Models 3, 4 and 5 are greater than those of
Models 1 and 2. A comparison between Model 7 and Model 2 shows that the
adjusted R2 (Theil’s U-statistic) of Model 7 is 77.0% (0.348), which is higher than
that of Model 2. Hence, gross cash receipts and payments have greater predictive
power than aggregate CFO in predicting future cash flows. The adjusted R2 and
Thiel’s U-statistic values for Model 8 are 77.8% and 0.335, respectively.

A comparison between these values and those of Models 5 and 7 shows that the
predictive ability of Model 8 is the highest among these Models. Results from tests
of coefficient restrictions, as shown in Panel B of Table 7.8, support the above
findings. In particular, the χ2 statistics reject the null hypothesis that slope
coefficients on the accrual variables in Models 3 to 6 equal to zero at either the 0.05
or 0.01 level. The χ2 statistics also indicate that CFO and the accrual variables in
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Models 3 to 6, jointly, are not equal. In addition, CFO components significantly
differ at the 0.01 level.

These lead to the conclusion that, under the fixed-effects approach, disaggregating
earnings into cash flow from operations and accruals is more useful than aggregate
earnings in predicting future cash flows; accruals provide incremental predictive
ability beyond that provided by cash flow from operations; cash flow from
operations disaggregated into its components has greater predictive ability than
aggregate cash flow from operations to forecast future cash flows; the inclusion of
the indirect accrual components to cash flow components more enhance the forecast
of future cash flows; and the components of cash flow from operations and accruals
has greater predictive ability than aggregate cash flow from operations and accrual
components. Given the above, fixed-effects regression models provide results close
to those estimated by the OLS approach in the previous chapter. 38

7.6 Summary

This chapter has examined the effects of certain firm characteristics (i.e., the length
of the operating cash cycle, industry membership, firm profitability and firm size) on
the predictive abilities of earnings, cash flow from operations, accruals and cash flow
components. In addition, all cash flow prediction models (Model 1 to 8) are reestimated under the fixed-effects framework. The outcomes obtained in this chapter
38

The main findings in this study are also robust to three other sensitivity tests (unreported) as
follows: (i) grouping firms into negative and positive cash flow from operations; (ii) re-estimating
regression models after deflating variables based on average total assets, as per Barth et al. (2001);
and (iii) re-running regression models across years, as per Barth et al. (2001).
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generally confirm the main prior findings presented in Chapter 6 that accrual-based
and cash flow-based measures are relevant in predicting future cash flows. However,
results reveal new knowledge on the characteristics of accrual- and cash-based
accounting data relating to future cash flows. As expected, the predictive ability of
both cash flow and its components is noticeably higher when the operating cash
cycle is short. In contrast, earnings has a greater power, and accrual components are
more persistent, in forecasting future cash flows when the operating cash cycle is
long.

In relation to industry membership, the level of predictive ability of both accrual- and
cash-based accounting variables varies across industries. Regarding loss firms,
earnings and accruals are poor predictors of future cash flows, while cash flow and
its components are more useful to forecast future cash flows. In contrast, in profit
firms, accrual components are relatively more important in the prediction of future
cash. In relation to firm size, results suggest that cash flow and its components are
more relevant in predicting future cash flows than earnings and accruals in smaller
firms. Furthermore, the predictive ability of both cash- and accrual-based accounting
variables increases with firm size. In large firms, both cash and accrual components
are also highly predictive in forecasting future cash flows. The explanatory powers of
all fixed-effects regression models are considerably higher than those of OLS
regression models, suggesting this approach can explain a large proportion of the
cash flow variation.
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The objective of this thesis is to investigate the role of various accrual- and cashbased accounting measures in the forecast of future cash flows in the Australian
context. This is achieved by the development of seven hypotheses. To test the
research hypotheses eight linear OLS regression models were applied. The relative
predictive ability of competing models for future cash flows were assessed by the
results of both within-sample (1992–2001) and out-of-sample (2001–2004)
forecasting tests. The explanatory power of the regression models was assessed by
the adjusted R2 and their forecast accuracy by estimating Theil’s U-statistic and its
proportions. The incremental information content of selected accounting variables to
forecast future cash flows was examined by comparing the predictive ability of the
related regression models as well as the results of χ2 tests of coefficient restrictions.
To augment the reliability of the results obtained by OLS linear regression models,
these models were then re-estimated by employing a fixed-effects approach to allow
intercepts to vary across firms. Conducting fixed-effects analysis was meant to
control any firm-specific factors that might influence the relative and incremental
predictive ability of the variables. A number of contextual factors, including the
length of the operating cash cycle, industry membership, firm profitability and firm
size, were also taken into account in the main OLS regression analysis of this study
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to examine whether the predictive ability of accrual- and cash-based data to predict
future cash flows were influenced by these factors.

This chapter summarises and concludes the results of the current thesis. Sections 8.1
and 8.2 summarise the main findings of the study. Section 8.3 presents the
contributions of the study. Section 8.4 discusses the limitations of the study and
provides some suggestions for the future research. Section 8.5 concludes the chapter.

8.1 The Relative and Incremental Predictive Ability of Accrualand Cash-Based Accounting Data

Chapter 6 of this thesis examined three interrelated studies as follows: (i) the relative
predictive ability of accrual-based earnings and cash flow from operations to forecast
future cash flows; (ii) the relative and incremental predictive ability of the
disaggregated earnings to forecast future cash flows. In this study, earnings are
disaggregated in four ways: cash flow from operations and total accruals; cash flow
from operations, current and non-current accruals; cash flow from operations and the
major components of accruals (i.e., the change in accounts receivable, the change in
inventory, the change in accounts payable, depreciation and amortisation expense,
accruals in relation to income tax expense and other accruals); and cash flow from
operations, discretionary and nondiscretionary accruals; (iii) the relative and
incremental predictive ability of cash flow from operations disaggregated into its
components (i.e., cash received from customers, cash paid to suppliers and
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employees, net interest paid, taxes paid and other cash flow from operations) to
forecast future cash flows. The main findings in Chapter 6 are as follows:

1. Cash flow from operations has greater predictive ability than accrual-based
earnings in forecasting future cash flows.

2. Earnings disaggregated into cash flow from operations and total accruals
outperforms aggregate earnings in forecasting future cash flows. In addition, total
accruals provide incremental predictive power beyond that provided by cash flow
from operations for future cash flows.

3. Disaggregating earnings into cash flow from operations, current and non-current
accruals is more informative in predicting future cash flows than aggregate
earnings. Both current and non-current accruals have incremental information
content beyond that contained in total accruals and cash flow from operations.
However, current accruals have a higher contribution in enhancing the forecast of
future cash flows than non-current accruals.

4. Disaggregating earnings into cash flow from operations and six major accrual
components (i.e., the change in accounts receivable, the change in inventory, the
change in accounts payable, depreciation and amortisation expense, accruals in
relation to income tax expense and other accruals) improves the forecast of future
cash flow relative to aggregate earnings. Accrual components have incremental
information content over cash flow from operations and total accruals. In
addition, disaggregating accruals into its major components further improves the
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forecast of future cash flows relative to disaggregating accruals into current and
non-current accruals.

5. Disaggregating earnings into cash flow from operations, discretionary and
nondiscretionary accruals is more relevant than aggregate earnings in the future
cash flows prediction. Discretionary and nondiscretionary accruals together
provide incremental predictive power over and above that provided by total
accruals and cash flow from operations for future cash flows. Discretionary
accruals also are more important than nondiscretionary accruals in predicting
future cash flows.

6. Disaggregating cash flow from operations into its components (i.e., cash received
from customers; cash paid to suppliers and employees; net interest paid; taxes
paid; other cash flow from operations) is more useful than aggregate cash flow
from operations in forecasting future cash flows.

7. Indirect cash flow information (i.e., accrual components) incrementally enhances
the ability of direct cash flow components in predicting future cash flows.

8. The combination of cash flow components and accrual components can better
predict future cash flows than the combination of aggregate cash flow from
operations and accrual components.
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8.2 The Impact of Contextual Factors

Chapter 7 investigated the influence of a number of contextual factors on the relative
and incremental predictive ability of alternative accrual- and cash-based accounting
variables for future cash flows. These contextual factors were: the length of the
operating cash cycle, industry membership, firm profitability and firm size. In
addition, regression models are re-estimated using fixed effects approach. The results
in Chapter 7 imply that:

1. The predictive ability of aggregate and disaggregated cash flow from operations
significantly increases as the length of the operating cash cycle decreases. In
contrast, the importance of earnings and accruals in predicting future cash flow
increases when the length of the operating cash cycle increases.

2. The relevance of earnings, cash flow from operations, accruals and cash flow
components in forecasting future cash flows varies across seven industry groups
(i.e., Energy, Materials, Industrials, Consumer Discretionary, Consumer Staples,
Health Care and Information Technology). The relationship between the accrualand cash-based accounting variables and future cash flows is the lowest for firms
in the Health Care and the Information Technology groups. The dominance of
cash flow from operations over earnings is greater for firms in the Energy and the
Materials groups. The industry-specific variations in the predictive ability of the
selected accounting variables, in particular, earnings and cash flow from
operations, can be, in part, explained by the differences in the length of the
operating cash cycles across industry sectors.
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3. The usefulness of both aggregate and disaggregated earnings and cash flow from
operations in forecasting future cash flows are significantly lower for loss cases
compared with profit cases. In addition, for loss cases, cash flow from operations
acts as a substitute for earnings because earnings is not a reliable predictor of a
firm’s future cash flows. Further, the contribution of accruals in enhancing the
predictive ability of earnings is remarkably greater in profitable cases compared
with loss cases.

4. The predictive ability of both accrual- and cash-based accounting variables
noticeably increases with firm size. Earnings and accruals are not relevant in
forecasting future cash flows for small firms. In contrast, aggregate and
disaggregated cash flow from operations provide useful information to the users
of accounting information relating to future cash flows in this group. In large
firms, both cash and accrual components are also highly persistent in predicting
future cash flows.

5.

Application of the fixed-effects regression models noticeably increases the
power of selected accounting variables in explaining future cash flows. The
dominance of cash flow from operations over earnings in predicting future cash
flows significantly decreases. In addition, the greater predictive ability of
disaggregated earnings and cash flow from operations over their aggregate
amounts decreases.
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8.3 Contributions of the Study
The present study extends accounting literature, particularly cash flow prediction
literature, in the following six aspects:

1. This study bridges an important gap in the accounting literature relating to the
usefulness of both accrual- and cash-based corporate accounting numbers in the
Australian capital market setting. In Australia, most previous studies have
focused on share price as the criterion for evaluating the relevance of accounting
information. This thesis, however, is the first in an Australian context to assess
the relevance of both aggregate and disaggregated earnings and reported cash
flow data under the cash flow statement in predicting future cash flows.

2. Although the AASB asserts that accrual-based data in the income statement and
the balance sheet should be used in conjunction with cash flow-based data in
predicting future cash flows, there is no empirical evidence to support the need
for this assertion. This thesis sheds light on the validity of the assertion by
documenting that both cash flow and accrual based performance measures has
greater capacity to enhance the forecast of future cash flows than does accrual or
cash flow based data alone.

3. A renewed line of research on cash flow prediction, beginning with the
prominent work of Barth et al. (2001), suggests that disaggregating the accrual
component of earnings into its major components has greater capacity to improve
the predictive ability of earnings than aggregate earnings and earnings
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disaggregated into cash flow from operations and total accruals. This thesis
extends this literature by showing that decomposing the cash flow component of
earnings into gross operating cash receipts and payments enhances the predictive
ability of earnings in much the same way as accrual components do. This study
also provides the first Australian evidence on the relative predictive ability of
earnings, cash flow from operations and accruals, and is comparable to that of
Barth et al. (2001).

4. Previous related studies have only focussed on the association between current
and non-current accruals with stock returns, and their results have been mixed
(e.g., Dechow 1994; Loftus & Sin 1997; Guay & Sidhu 2001). This thesis
extends the literature in this area by obtaining robust results indicating that both
current and non-current accruals are important in forecasting future cash flows,
but that the contribution of non-current accruals is lower than that of current
accruals.

5. This study also provides additional insights into the ‘uniformity versus
flexibility’ argument in generally accepted accounting principles. While
managerial discretion, due to the flexibility provided by accounting standards,
can be used opportunistically in earnings management, such discretion may
enhance the usefulness of earnings by allowing managers to communicate their
inside information concerning expected future cash flows (e.g., Subramanyam
1996). By documenting that discretionary accruals enhance the predictive ability
of earnings to forecast future cash flows, this study supports the view that
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managerial discretion improves, rather than distorts, the relevance of earnings to
accounting users in the Australian capital market setting.

6. This study adds to the growing body of accounting literature on the usefulness of
cash flow from operations to market participants (e.g., Bowen et al. 1986;
Dechow, 1994; Dechow et al. 1998) by demonstrating that reported cash flow
components under the direct method reflect different information relating to
future cash flows, while this information is masked by aggregate cash flow from
operations. The finding is consistent with the claim of standard setters, in
particular of the FASB, that gross operating cash receipts and payments are
superior to aggregate cash flow from operations in forecasting future cash flows.

7. Thus far, evidence shows that the direct method dominates the indirect method in
predicting future cash flows (e.g., Krishnan & Largay 2000). This study extends
the literature by suggesting that the indirect method supplements useful
information to the direct method in predicting future cash flows. The evidence
also supports the assertion of the AASB and the FASB that direct cash flow
information is not enough for estimating a firm’s future cash flows and should be
used in conjunction with accrual-based data.

8. There is limited research (e.g., Dechow et al. 1998; Barth et al. 2001) that relates
to the predictive ability of accounting variables for future cash flows with certain
company characteristics. This study examines the impact of operating cash cycle,
industry membership, profitability and firm size on the relative and incremental
usefulness of aggregate and disaggregated earnings and cash flow from
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operations. Although the main conclusions of this thesis are not conditional on
these factors, the related results reveal new knowledge on the characteristics of
accrual- and cash-based accounting data relating to future cash flows. For
instance, the findings show that cash flow and its components (earnings and
accruals) are more (less) useful to market participants in the forecast of a firm’s
future cash flows when: (i) the firm size is small; (ii) the operating cash cycle is
short; and (iii) the firm makes a loss. Also, the level of predictive ability of both
accrual- and cash-based accounting variables is varied across industries.

8.4 Limitations and Future Research

The results reported in this study should be considered in light of three limitations.
First, this study uses only one- and two-year lagged variables to predict current cash
flow from operations. Thus, the results of this study may not be generalisable over a
longer lag period. Second, it is likely that the findings of this thesis are influenced by
a survivorship bias. To control for potential changes in sample characteristics over
time due to the departure of some firms and the inclusion of new firms in the sample,
the analyses were based on all firms that survived the entire sample period. Thus, the
results may not truly reflect the ‘real world’.

Further research in this area may address the above limitations. For example, the
inclusion of both listed and delisted firms in the total sample may justify the
incorporation of other company characteristics such as life cycle, leverage and risk,
in addition to those that have been used in this study, in the association of accounting
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variables with future cash flows. The use of macroeconomic conditions as contextual
factors is also another possible extension of this study. At some point in the future a
sufficient time series of reported cash flow data will be obtainable, the extension of
the forecast horizon and the use of more complicated forecasting models such as Box
Jenkins models (commonly used in earnings forecasting literature), which requires
long time series of data, is warranted.

Further, the possible influence of the recent adoption of IASB accounting standards
in Australia on the importance of accounting information in forecasting future cash
flows is worth investigation. Another related challenge for future research is to
replicate the present study using intrinsic value of equity, which has recently been
employed by Subramanyam and Venkatachalam (2007), as a criterion to evaluate the
usefulness of accounting information. The association of cash flow from financing
and investing activities and their components with future cash flows may be another
fruitful area of future research.

Finally, the impact of the accounting environment on the relative and predictive
ability of accrual and cash-based data for future cash flows is mostly untested. Future
research may endeavour to examine this study from the multinational perspective.

8.5 Conclusions

Overall, this thesis furthers our knowledge of the usefulness of accrual and cashbased accounting measures to Australian capital market participants. With regard to
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forecasting future cash flows, the general conclusion of this study is that cash flow
from operations is a better predictor of future cash flows than earnings. However,
both aggregate earnings and cash flow from operations mask the usefulness of their
components to forecast future cash flows. Indeed, a combination of cash- and
accrual-based data should be used together in predicting future cash flows. The
results reported in this study suggest there is greater information content in cash flow
from operations than in accruals, as shown in previous capital market studies.
Notwithstanding this, this study highlights the importance of accruals in improving
the usefulness of earnings in forecasting future cash flows. It also provides strong
evidence that direct method cash flow information enhances the predictive ability of
aggregate cash flow from operations and aggregate earnings and that a model based
on both accrual and cash flow components is the best predictor of future cash flows
relative to other existing cash flow forecasting models.

The findings of this thesis have several implications for both accounting research and
practice. First, they confirm the view of the AASB that cash flow data in conjunction
with income statement data and the balance sheet data provide useful information in
predicting future cash flows. The evidence also supports the theoretical view in
accounting that accruals enhance the predictive ability of earnings by mitigating
timing and matching problems in cash flow from operations. It also suggests that the
flexibility in accounting standards overall enriches rather than distorts the quality of
earnings in regard to predicting future cash flows.

The results provided in this study robustly support the policy decision made by
Australian accounting standard setters to mandate the use of the direct method of
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presenting cash flow from operations. That accrual components possess incremental
information content beyond that possessed by cash flow components in predicting
future cash flows suggests that the AASB should include a reconciliation between
cash flow from operations and earnings in the cash flow statement rather than
presenting it in the notes. This may better meet the needs of accounting users in
assessing a firm’s future cash flow. In terms of a firm’s characteristics, results imply
that accounting users should be cautious in assessing the utility of accrual accounting
measures in forecasting future cash flows for high technology firms as well as firms
with a short operating cash cycle, negative earnings or a small size.
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