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ABSTRACT
Despite extensive research on the determinants of external audit fees, there is little
empirical evidence on the determinants of other audit production outcomes.

In

addition, recently released auditing standards requiring audit methodology and
practice to focus on the understanding of auditee (client) business risks (ISA
315/AUS 402), the two-stage assessment of these and other engagement risks (ISA
315/AUS 402 and ISA 330/AUS 406), and the overall adaptive nature of the audit
process to prior audit engagement results (ISA 315/AUS 402) warrant research on
how these requirements influence audit production, including audit fees.
This thesis explores how client risk characteristics impact on resource allocation
decisions related to both audit production hours and audit pricing. To understand
better such decisions, this study specifically examines the relation between the
external auditor’s changes in engagement risk assessments, and audit production
outcomes representing key audit activity hours and auditor staff rank hours.
Analyses using such highly disaggregated audit production data also allows for an
examination on how such changes contribute to a substitution of audit effort within
groupings of key audit activities or auditor staff ranks. This, in turn, provides rare,
valuable insights on overall audit strategies implemented in response to such risk
changes for maintaining audit effectiveness and/or enhancing audit efficiency.

Using cross-sectional regression models based on prior audit production/fee research
and key auditing standards, evidence suggests that audit production outcomes in the
form of audit fees, aggregate audit hours, and disaggregated audit hours across key
audit activities and auditor staff ranks are not adaptive to levels of, or intra-audit and
inter-audit changes in, inherent risk, control risk and financial reporting quality.
These counter-intuitive results corroborate those of prior (levels) based audit pricing
studies. However, the evidence suggests otherwise for auditee business risks, where
levels of, and changes in, these risks impact on such audit production outcomes.
This confirms the use of the holistic, strategic systems audit approach to engagement
risk assessment that focuses on the identification and documentation of risks that
threaten an auditee’s business model.
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In addition, there is evidence of a substitution of audit effort within both key audit
activities and auditor staff ranks, with the pattern of the substitution depending on the
nature of the change in auditee business risks.

The pattern of substitution is

explained by the implementation of overall audit strategies related to maintaining
audit effectiveness or audit efficiency. Intra-audit changes in auditee business risks
result in a substitution of test based audit activities for planning based audit
activities, and correspondingly less senior auditor hours for more senior (costly) level
auditor hours, corroborating (levels based) results from prior audit production
studies. Interestingly, findings of these intra-audit changes also affecting audit fees
but not total audit hours are contrary to (levels based) results from such prior studies
for auditor business risk, but nonetheless consistent with the substitution of audit
effort results. This pattem of substitution reflects the implementation of overall audit
strategies for maintaining audit effectiveness in response to unexpected changes in
auditee business risks.

On the other hand, inter-audit changes in auditee business risks result in a reverse
pattem of substitution for auditor staff ranks (that is, a shift towards less senior
(costly) auditor hours), also corroborating (levels based) results from prior audit
production studies. In addition, there is evidence that these changes affect both audit
fees and total audit hours, further supporting the adaptive nature of the audit process
to changes in auditee business risk assessments. This pattern of substitution reflects
the implementation of overall audit strategies for enhancing audit efficiency in
response to less unexpected changes in auditee business risks.

The results are based on a unique data set comprising the external auditor’s
engagement risk assessments and related audit production details. Auditors extracted
the data for two consecutive audit cycles from the working papers and in-house
management information and billing systems of forty-six state government
departments, agencies, and public sector entities. The sample auditees are taken
from an Australian audit authority and selected from a sub-population of large (that
is, annual audit fees greater than AUS $25,000) financial report audit engagements
representing nine different sectors. Usable sample respondents for testing the audit
production models vary between 38 and 58 auditees depending on model
specification and missing data constraints.

vi

A significance of this study is that these findings support recent efforts by regulators
and standard setters for focusing audit methodology and practice on the
understanding of auditee business risks that may result in material misstatement of
the financial reports, as well as the two-stage assessment of these and other
engagement risks. A policy implication of this finding is that similar efforts may be
useful to address the counter-intuitive results of an apparent lack of contribution of
inherent risk, control risk, and financial reporting quality assessments on audit
resource allocation decisions. In addition, insights gained from this and other audit
production studies make valuable contributions to auditing research and on-going
policy debates by providing a greater understanding of how audit effectiveness
(quality) and, in particular, audit efficiency can be enhanced, useful to regulators,
standard setters, and audit practitioners.
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PARTI
INTRODUCTION AND LITERATURE REVIEW

This part introduces the thesis and informs the study of the relevant literature. Given
recent regulatory efforts in response to renewed criticism of the audit profession that
followed the latest spate of corporate collapses and audit failures, in particular,
efforts resulting from the Audit Risk Project and the release of the Audit Risk
Standards, Chapter One discusses the purpose of the thesis, and presents this study’s
broad research question: how do the external auditor ’s engagement risk assessments
affect audit resource allocation decisions? The study’s primary motivation is
derived from examining how key requirements of the Audit Risk Standards impact
on current audit methodology and practice. Specifically, requirements placing
greater emphasis on (i) the understanding of auditee business risks and (ii) the twostage assessment of these and other engagement risks. Other key sources of
motivation come from addressing mixed and counter-intuitive results from prior
studies on the expected positive relation between engagement risk assessments and
audit resource allocation decisions, as well as extending the audit production
literature into the under-researched yet significant setting of government and public
sector entities. Findings from this study provide avenues for future research and
useful policy implications for regulators, standard setters, and audit practitioners.
Chapters Two and Three review key auditing standards and auditing research within
two main bodies of literature: the audit evidential planning; and the economics of
auditing (supply-side) literatures. The review flags the principal sources of theory
used to underpin this study’s audit production models, which are specified and tested
in subsequent parts of this thesis. The review also reveals theoretical gaps and
research design weaknesses, which manifest themselves in the form of the mixed and
counter-intuitive results.
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CHAPTER ONE

INTRODUCTION

1.1 Introduction
Corporate bankruptcies and frauds, litigation against public accountants, political
inquiries, revised/new auditing standards, increased price competition, as well as
powerful, inexpensive, and portable computing power in the use of expert systems or
decision aids, have extended pressure on the audit profession to improve the
efficiency and effectiveness of the audit process. Bedard, Mock, and Wright (1999)
note that such environmental forces have had a profound influence on audit
evidential planning decisions, and consequently on audit production and pricing
decisions. Therefore, in order to confirm and update existing understandings of audit
methodology and practice, ongoing research is needed that examines empirically key
determinants of such audit resource allocation decisions, such as the external
auditor’s engagement risk assessments.

Although auditing standards and guidance are clear regarding the importance of the
linkages between risk recognition and assessment and the auditor’s response to such
assessments,12 Mock and Wright (1993) note that relatively little research exists
which examines such linkages in audit practice, particularly in comparison to the
recent proliferation of (U.S. based) audit pricing/fee studies. More than a decade
later, archival based studies on audit evidential planning and audit production are still
relatively scarce mainly due to the requirement for proprietary and highly detailed
working paper based data.

In light of the recent, worldwide spate of spectacular corporate collapses (for
example, Enron, WorldCom, HIH Insurance), some of which were associated with
equally spectacular audit failures (Arthur Andersen), there have been calls and
efforts to initiate changes to audit methodology and practice to improve audit quality

1 Such standards include the International Standards on Auditing (ISAs) issued by the International
Auditing and Assurance Standards Board (IAASB), for example, ISA 315, ISA 330, and ISA 500.
2 Audit evidential planning studies include Fukukawa, Mock and Wright (2004) and Mock and Wright
(1993, 1999). See Chapter Two, Section 2.4 and Chapter Three, Section 3.2 for a review o f these and
other related studies. Audit production studies include: O’Keefe, Simunic, and Stein (1994);
Hackenbrack and Knechel (1997); and Bell, Landsman and Shackelford (2001). See Chapter Two,
Section 2.5 and Chapter Three, Section 3.3 for a review o f these and other related studies.
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and performance.

A key and most significant outcome was in the U.S., where the

Sarbanes-Oxley Act 2002 was enacted. This created a tougher corporate governance
and accountability regime, including a climate of stricter auditing independence
rules.

In other countries, government, regulatory and professional bodies also

followed

suit

with

similar

changes

to

legislation

and/or

professional

pronouncements, such as auditing standards and ethical guidance, for the purpose of
enhanced corporate governance, including audit quality.

For example, in Australia, subsequent to the Ramsay Report on auditor independence
(Ramsay, 2001), the Federal Government released the policy proposal paper
Tti.

Corporate Disclosure: Strengthening the Financial Reporting Framework (CLERP,
2002). The discussion paper, commonly referred to as CLERP 9, contains numerous
proposals for improving existing laws on corporate governance including aspects of
audit quality as related to auditor independence. The reforms affected a number of
legislation, including the Corporation Act 2001 on 1 July 2004, as well as the
Auditing and Assurance Standards (AUSs), and ethical guidance provided by the
Joint Code o f Professional Conduct (JCPC).34 The reforms were aimed at restoring
public confidence both in the audit profession after the demise of Arthur Andersen,
and in corporate Australia after its share of significant collapses (that is, HIH
Insurance and OneTel), and in the backdrop of other corporate collapses around the
world (in particular, Enron and WorldCom).

Another aspect of the policy debate centered around the Audit Risk Project, a product
of the Joint Risk Assessments Task Force, conducted by the International Federation
of Accountant’s (IFAC) International Auditing and Assurance Standards Board
(IAASB) and the U.S. Auditing Standards Board (ASB). Heavily influenced by
reports of the Joint Working Group (2000) and the Public Oversight Board (2000),
the Audit Risk Project considered the adequacy of the external auditor’s risk

3 See, for example: Eilifsen, Knechel, and Wallage (2001); Joint Working Group (2000); and Public
Oversight Board (2000).
4 The AUSs are issued by the Australian Auditing and Assurance Standards Board (AUASB) and are
enforceable under the Corporation Act 2001 (effective 1 July 2006). The AUASB is a statutory
(government) body reconstituted from the former Australian Auditing and Assurance Standards Board
(AuASB). The AuASB was a professional body o f the Australian Accounting Research Foundation
(AARF), which was established by two o f Australia’s major accounting bodies CPA Australia (CPA)
and the Institute o f Chartered Accountants in Australia (ICAA). The JCPC is issued by the CPA and
ICAA. In general and with the exception o f noted differences, the basic principles and essential
procedures of the AUSs conform to those o f the ISAs, and, therefore, compliance with the
requirements o f AUSs ensures compliance with the ISAs.
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assessments and, therefore, of the audit risk model as a planning aid.567 The project re
visited the audit risk issue and related standards and guidance promulgated at both
the international and U.S. national levels, and lead to a concurrent revision of a
number of auditing standards. A significant outcome of the project was the issue of
the Audit Risk Standards, representing significant, combined efforts by regulators,
professional accounting bodies, and international accounting firms to improve the
basic financial statement audit, as well as to expand external assurance beyond the
traditional audit.

The Audit Risk Standards comprise three revised standards and a newly issued
standard.

The revised standards are: ISA 200 Objectives and General Principle

Governing an Audit o f Financial Report; ISA 315 Understanding the Entity and Its
Environment and Assessing the Risks o f Material Misstatement; and ISA 500 Audit
Evidence. The new standard is ISA 330 The Auditor's Procedures In Response to
Assessed Risks, aimed directly at improving the link between assessed risks and audit
procedures (Mock and Wright 1993).6 7 Key requirements of these standards as
relevant to this study are as follows.

ISA 315 (AUS 402) (paragraph 20) state that the auditor’s understanding of the
entity and its environment, including internal control, consists of an understanding of
a number of aspects, including “objectives and strategies and the related business
risks that may result in a material misstatement of the financial report”, italics added.
This explicit recognition of such business risks follows a growing body of literature
5 The audit risk model and its components are discussed in ISA 200 (AUS 202). Audit risk is defined
as “the risk that the auditor expresses an inappropriate audit opinion when the financial report is
materially misstated” (ISA 200/AUS 202 paragraph 14). Note that ISA 200 (AUS 202) (paragraph
14) state that “This definition of audit risk does not include the risk that the auditor might erroneously
express an opinion that the financial report is materially misstated.” The three audit risk model
components are defined as follows: (i) inherent risk is “the susceptibility of an assertion to a
misstatement that could be material, either individually or when aggregated with other misstatements,
assuming there are no related control” (ISA 200/AUS 202 paragraph 20); (ii) control risk is “the risk
that a misstatement that could occur in an assertion and that could be material, either individually or
when aggregated with other misstatements, will not be prevented, or detected and corrected, on a
timely basis by the entity’s internal control” (ISA 200/AUS 202 paragraph 20); and (iii) detection risk
is “the risk that the auditor will not detect a misstatement that exists in an assertion that could be
material, either individually or when aggregated with other misstatements” (ISA 200/AUS 202
paragraph 22).
6 In Australia, AUS 202 Objectives and General Principle Governing an Audit o f Financial Report is
compatible with ISA 200. AUS 402 Understanding the Entity and Its Environment and Assessing the
Risks o f Material Misstatement is compatible with ISA 315. AUS 502 Audit Evidence is compatible
with ISA 500. AUS 406 The Auditor’s Procedures In Response to Assessed Risks is compatible with
ISA 330.
7 From hereon after, references to IASs (IAASB) and AUSs (AUASB) are for the most recently
released, unless otherwise noted.

Chapter One: Introduction

5

that contends more importance should be given to knowledge about the client’s
(auditee’s) business, including business strategies, operations, and processes, as well
as interactions with its (internal and external) environment, when forming an opinion
about the validity of financial report assertions.

Such knowledge is gained through

the holistic, top-down audit approach that focuses on the identification and
documentation of risks that threaten the auditee’s business model. This approach is
compared to the traditional, bottom-up audit approach that focuses primarily on
assessments of the audit risk model components (inherent, control and detection risk)
through financial statement assertion and accounting transaction based evidence.

ISA 315 (AUS 402) and ISA 330 (AUS 406) separately deal with (i) the assessments
of engagement risk,89 including auditee business risks, and (ii) the response to such
risk assessments through the design and performance of further audit procedures,
respectively. As such, these two standards explicitly prescribe the external auditor’s
assessments of engagement risk as a two-stage process, thereby giving rise to two
intra-audit cycle assessments of engagement risk. The first stage requires the auditor
to obtain an understanding of the entity and its environment, including its internal
control, that is sufficient to assess the risks of material misstatement of the financial
statements whether due to fraud or error, and sufficient to design and perform further
audit procedures (ISA 315/AUS 402). The second stage requires the auditor to
determine overall responses to address such risks by designing and performing other
test based audit procedures (such as tests of controls and substantive tests), whose
nature, timing, extent, and staffing are responsive to the assessed risks of material
misstatements at the assertion level (ISA 330/AUS 406).

In addition to emphasising assessments of auditee business risks through the holistic
audit approach, ISA 315 (AUS 402) (paragraphs 12 and 13) also espouse the
adaptive nature of the audit process in terms of overall audit strategies and audit
plans developed and carried out in light of results of, and experiences from, previous
audit engagements. That is, prior period auditor assessments of engagement risk, in
particular, those based on the test based audit procedures (namely the second of the
8 See Armour (2000), Bell and Solomon (2002), Bell, Bedard, Johnstone, and Smith (2002), Bell,
Marrs, Solomon, and Thomas (1997), Eilifsen, Knechel, and Wallage (2001), Erickson, Mayhew, and
Felix, (2000), Pany and Whittington (2001), Winograd, Gerson, and Berlin (2000), and, in particular,
reports by the Joint Working Group (2000) and Public Oversight Board (2000).
9 See Section 1.2 for a definition o f this risk and comparison with other relevant risk terms, in
particular, the difference between auditee business risks and auditor business risks.
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two intra-audit engagement risk assessments), should be considered by the auditor
when designing and performing current year audit procedures, which, in turn, should
be based on current period assessments of engagement risk. Such prior and current
year risk assessments give rise to the auditor’s inter-audit cycle assessments of
engagement risk.10

A key source of motivation for the Audit Risk Project was responding to growing
criticisms of the audit risk model as a planning aid.*11 Specifically, inadequately
recognizing the conduct of contemporary audits based on the holistic approach by
international accounting firms (that is, the Big 4 audit firms, previously Big 8, 6, and
5, and hereinafter also referred to as the Big N) and other major audit firms, including
government and public sector audit authorities (hereinafter referred to as audit
authorities)}2 Nonetheless, the revised/new auditing standards espouse an audit
approach still underlined by the audit risk model, which the AuASB (2002a, page 2)
describes as “the fundamental statement of the theoretical basis of today’s audit”.
Therefore, the audit risk model continues to provide the current theoretical
framework for both audit planning and audit production studies, despite being widely
criticized from both theory and practice perspectives.
Whilst the essentials of the audit risk model remain the same, the new requirements
and expanded guidance are aimed at enhancing the auditor’s implementation of the
audit risk model and improve auditor performance through the holistic audit
approach to engagement risk assessment.

This is achieved by (i) explicitly

recognizing the importance of understanding the entity’s objectives and strategies,
and related business risks that may result in material misstatement of the financial
report (ISA 315/AUS 402), and (ii) emphasizing the fundamental importance of
designing and performing further audit procedures in response to the auditor’s risk
assessments (ISA 330/AUS 406). The IAASB considered that an appropriate way of
10 The design and performance o f current period audit procedures may not be adaptive to prior
engagement risk assessments if such risks have not changed.
11 See references cited in footnote 8, as well as Cushing, Graham, Palmrose, Roussey, and Solomon
(1995) and Mock, Wright, and Srivastava (1998).
12 Government and public sector audit providers, such as auditors-general and courts o f auditors, also
are referred to as supreme audit institutions (SAIs) (INTOSAI 1995). SAIs are responsible for the
provision o f audit and assurance services for government, government agencies and authorities, and
other public sector entities for a specified jurisdiction. They play a major role in the enhancement o f
government and public sector accountability through their examination of, and reporting on, the
financial reports o f such entities (that is, the financial report audit). Their role often extends beyond
financial report audits including performance (value-for-money) audits, environmental audits, and
other judicial reviews.
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emphasizing such importance was to make this the subject of a new, separate
auditing standard (ISA 330/AUS 406). Previously, one standard dealt with both the
understanding of an entity’s internal control structure, including assessing inherent
and control risks, and the nature, timing, and extent of audit procedures in response
to such risk assessments (ISA 400 (IAASB 2002f)/AUS 402 (AuSB 2002f)).

In the context of key requirements of recently issued auditing standards, the purpose
of this study is to examine and explain how levels of, and, in particular, intra- and
inter-audit changes in, the external auditor’s engagement risk assessments impact on
resource allocation decisions about audit production, audit pricing, and overall audit
strategies.

In addition, risk assessment items capturing threats to an auditee’s

business model are used to examine the impact of the holistic, top-down based audit
approach to engagement risk assessment on such resource allocation decisions.
Whilst items capturing assessments of inherent risk and control risk are used to
examine the impact of the traditional, bottom-up audit risk model component based
approach on such resource allocation decisions.

The use of highly detailed

(disaggregated) audit production data provides the opportunity to explore how intraand inter-audit changes in such risk assessments impact on the mix, or substitution,
of audit effort within groupings of audit production outcomes, such as key audit
activity hours or auditor staff rank hours.13 This, in turn, provides rare, valuable
insights on overall audit strategies implemented in response to such changes for
maintaining audit effectiveness and/or enhancing audit efficiency (see Section 1.2).

This chapter is structured as follows. The next section defines a number of key risk
terms that are referred to extensively throughout the thesis, as well as highlighting
the interrelatedness of such risk terms. Section 1.3 specifies three main research
questions in context of the study’s overall research question: how do the external
auditor’s engagement risk assessments affect audit resource allocation decisions?
Section 1.4 provides the study’s motivation derived primarily from (i) examining the
impact of recent regulator efforts on audit methodology and practice, (ii) addressing
mixed and counter-intuitive results reported in prior related studies, and (iii) the
scarcity of audit production studies.

Section 1.5 discusses this study’s original,

13 Key audit activities include: preliminary planning; understanding and testing o f engagement risks;
and additional audit procedures to complete the audit (for example, substantive procedures). Auditor
staff ranks include: directors; managers; seniors; and auditors. See Chapter Six (Section 6.5.2) and
Chapter Seven (Section 7.2.1) for details on the collection and measurement o f these audit production
outcome data.
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significant contributions to auditing research, as well as to the current policy debate
in the U.S. and other countries. Section 1.6 outlines the research design, which is
centered on a unique panel data set extracted from the working papers and
management information and billing systems of a major audit firm. Section 1.7
summarizes the key findings of the study, and points outs future research directions
and policy implications for regulators, standard setters, and audit practitioners.
Section 1.8 details the overall structure of the thesis.

1.2 Definitions: The External Auditor’s Engagement Risk Assessments
The auditing literature, including auditing standards and guidance, contain a number
of risk terms, some of which are referred to throughout this study and discussed in
detail in Chapter Three (Section 3.4.1). Engagement risk is described by Houston,
Peters, and Pratt (1999, page 296) as a useful concept in formalizing how auditors
should recognize and incorporate into their planning (and production) decisions all
risks existing in the current audit environment.14 A less encompassing description is
provided by Rittenberg and Schwieger (2005, page 111), who describe engagement
risk in the context of auditor business risk, which is generally defined as the
auditor’s assessment of the risk of litigation arising from association with the client,
for example, lawsuits, loss of reputation, unpaid audit fees (client bankruptcy), or
loss of other clients.15

Auditor business risk is a major concern for private sector audit firms, and is shown
to affect both audit resource allocation decisions (Bell, Landsman, and Shackelford
2001) and client portfolio composition (Bedard and Johnstone 2003 and Johnstone
and Bedard 2003). However, for government and public sector audit authorities this
risk (as defined) would be minimal, if at all relevant, given that audit authorities
rarely face litigation and have no choice in the selection of auditees. Nonetheless,
audit failure by an audit authority (also) would have severe consequences in the form
of, for example, reputation loss, or termination or non-continuance of appointment,
particularly for the head and other senior officers.

Engagement risk and auditor business risk are distinct to audit risk, which is defined
as the risk of an inappropriate audit opinion on financial reports that are materially
14 The term engagement risk is referred to in other studies.
Patterson (1993).
15 See SAS No. 47 (AICPA 1983).

See, for example, Huss, Jacobs, and
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misstated (ISA 200/AUS 202). Rittenberg and Schwieger (2005, page 111) note that
audit risk is separate but interrelated to auditor business risk. The relation between
the two is that the external auditor first assesses auditor business risk, usually as part
of the engagement acceptance or continuance decision. Then the desired level of
audit risk is set after the decision to accept or continue with the engagement.
Therefore, assessments of both auditor business risk and audit risk, including the
audit risk model components of inherent risk, control risk, and detection risk, are
expected to impact on the design and performance of audit procedures, as espoused
by auditing standards and guidance.

Auditee business risk, which is a focus of this study, describes risks that result from
significant conditions, events, circumstances or actions that could adversely effect
the entity’s ability to achieve its business objectives and execute its strategies, and
may result in a material misstatement of the financial report (ISA 315/AUS 402).
Recall from the previous section that assessments of such risks that threaten an
entity’s business model reflect the holistic audit approach, and are distinct to
assessments of the audit risk model components (inherent risk and control risk),
which reflect the traditional audit approach. Since the external auditor also assesses
auditee business risks after setting the desired level of audit risk, they too are
expected to influence the design and performance of audit procedures.

The above shows that auditing standards and guidance somewhat distinguish
between auditor and auditee business risks, however, empirical studies often do not.
For example, it is common to find studies whose research design includes what are
broadly defined as business risk variables without specifying which business risk,
auditor or auditee, is actually the focus or interest of the study.16 Therefore, results
from such studies need to be interpreted with care bearing in mind that “business”
risk is a broad constmct comprised of at least two unique yet interrelated concepts.
The following highlights the interrelation. Rittenberg and Schwieger (2005, page 97)
argue that auditee business risk, termed “enterprise risk”, contributes to engagement
risk (that is, auditor business risk), whilst Houston, Peters, and Pratt (1999, page 282)
note that (auditor) business risk is present even when an appropriate audit opinion is
issued (referring to audit risk).
16 See Bell, Bedard, Johnstone, and Smith (2002), Huss and Jacobs (1991), Johnstone (2000), and
Johnstone and Bedard (2003). For further discussion, see Chapter Three, Section 3.4.1, and, in
particular, Jubb, Houghton, and Butterworth (1996).
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Given the above, it is useful to specify this study’s scope and interpretation
(measurement) of the term engagement risk assessments, which are discussed in
detail in Chapters Six (Section 6.5.1) and Seven (Section 7.3), respectively.

On

scope, the term includes (i) the external auditor’s assessments of auditee business
risks (that is, risks that threaten the auditee’s business model) to reflect the holistic
based audit approach, and (ii) audit risk model components (that is, inherent risk and
control risk) to reflect the traditional audit risk model component based audit
approach.

For this study, the term does not encompass auditor business risk

assessments, and, therefore, the study does not examine the relation between such
risk assessments and resource allocation decisions revealed by audit fees or
aggregate or disaggregated audit hours (Bell, Landsman, and Shackelford 2001).

17

On interpretation, it is common to fmd audit production and pricing studies reporting
results based on items capturing client (auditee) risk characteristics. Such items are
commonly extracted from information contained in annual/financial reports (or other
publicly available documents), for example, in the form of separately disclosed
financial report items or relations between two or more of such items (that is, ratios).
However, these items are distinct from those capturing the external auditor’s
engagement risk assessments, which may not be directly extracted from, or linked to,
publicly disclosed client information. For example, assessments about the likelihood
of management fraud or the effectiveness of/reliance on internal controls
(Hackenbrack and Knechel 1997 and Mock and Wright 1993, 1999). For this study,
reference to the term (the external auditor’s) engagement risk assessments includes
those based on client risk information acquired from either publicly or non-publicly
accessible sources, such as working papers.

Finally, in the previous section reference was made to overall audit strategies
implemented to maintain audit effectiveness and/or enhance audit efficiency. Audit
effectiveness relates to the carrying out of an audit with a desired level of audit risk
that enables the issuing of an appropriate audit opinion on financial reports that are
or are not materially misstated.

Audit efficiency relates to the issuing of an

appropriate audit opinion (audit effectiveness) without unnecessary auditor effort in
17 Whilst it is useful to examine this relation (see, for example, Bell, Landsman, and Shackelford
2001), as mentioned above, auditor business risk would be minimal in the context o f government and
public sector audit authorities, which is the source o f this study’s data. Consequently, such risks
would not be expected to impact (statistically) on the resource allocation decisions o f such audit
authorities.
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evidence collection. Audit effectiveness has consequences that are potentially more
serious (costly) than audit efficiency. For example, the auditor may incur greater
costs when inappropriate audit opinions are issued, such as loss of reputation and
legal costs, compared to the costs of an inefficiency audit, such as over pricing and
the resulting loss of clients or lower audit firm profits where such inefficiencies are
not passed on to the client.

1.3 Specification of Research Issues
Auditing standards and guidance require that proper planning and overall evidence
collection strategies for assessing engagement risks, are necessary for achieving both
audit effectiveness and audit efficiency.

With respect to audit effectiveness,

erroneous risk assessments may cause the auditor to under-estimate the impact of
such risk factors, resulting in inappropriate and/or insufficient audit effort with
respect to evidence collection, consequently increasing the probability of issuing an
incorrect audit opinion (audit risk). With respect to audit efficiency, erroneous risk
assessments may cause the auditor to over-estimate the impact of client
environmental and control risk factors on the extent to which financial reports are
materially misstated, and result in unnecessary evidence collection effort before
forming a correct audit opinion (that is, audit effectiveness).
Since the audit opinion is grounded in the competency and sufficiency of the
evidence collected (ISA 500/AUS 502), both audit effectiveness and audit efficiency
are adversely affected when audit resource allocation decisions are not sufficiently
risk-adjusted for levels of, and/or changes in, the external auditor’s engagement risk
assessments! Studies that examine the relation between client risk characteristics/
auditor engagement risk assessments and audit evidential planning or audit
production outcomes make important contributions towards a greater understanding
and achievement of audit efficiency and effectiveness.19 Therefore, such studies
provide valuable insights into audit practice and are useful for appropriate policy
development by regulators and standard setters.

18 See ISA 200 (AUS 202) and ISA 300 (AUS 302).
19 See footnote 2.
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Whilst this study’s broad research question is, how do the external auditor’s
engagement risk assessments affect audit resource allocation decisions?, specific
questions addressed in this study that explore key aspects of this relation are:
> Are audit production outcomes (for example, disclosed audit fees and reported
audit hours - aggregate and disaggregated) adaptive to (i) levels of, (ii) intra-,
and (iii) inter-audit changes in, the auditor’s engagement risk assessments?
> Do holistic, top-down based risk assessments (such as, auditee business risk) and
traditional, bottom-up audit risk model component based risk assessments (that
is, inherent risk and control risk) impact differently on audit production
outcomes?
> Does the nature of the risk assessment (such as, (i) intra- versus inter-audit
changes and (ii) holistic versus traditional) impact differently on overall audit
strategies implemented to maintain audit effectiveness and/or enhance audit
efficiency, as evidenced by the substitution of audit effort hours within groupings
of audit production outcomes (such as, key audit activities and auditor staff
ranks)?

Results from this study provide empirical evidence on the extent to which key
requirements of recently issued Audit Risk Standards are having the desired impact
on current audit methodology and practice, therefore, contributing to the on-going
policy debate. Specifically, such analyses provide two timely and valuable insights:
first, on the extent to which auditee business risk assessments influence audit
production outcomes; and second, on how intra- and inter-audit changes in
engagement risk assessments, including auditee business risks, contribute to a
substitution of audit effort within groupings of audit production outcomes.
Combined, detailed knowledge is obtained on the relation between the external
auditor’s engagement risk assessments and overall audit strategies implemented to
maintain audit effectiveness and/or enhance audit efficiency.

1.4 Motivation
Whilst there are numerous audit pricing/fee studies, audit production studies are
scarce given the proprietary and detailed nature of the required data. Insights gained
from such studies make valuable contributions towards a greater understanding and
achievement of audit effectiveness and efficiency, and, therefore, to enhancing audit
practice and quality. Key contributions of this study are discussed in Section 1.5.
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More specific motivation for examining the relation between the external auditor’s
engagement risk assessments and audit resource allocation decisions comes from
three main sources, each of which is discussed in detail in the following sub-sections:
(i) The impact of key requirements of the Audit Risk Standards on current audit
methodology and practice, given that they now emphasise (i) assessments of
auditee business risks (ISA 315/AUS 402) and (ii) the two-stage (intra- and
inter-audit) assessments of these and other engagement risks (ISA 315/AUS
402 and ISA 330/AUS 406);
(ii) The mixed and counter-intuitive results reported in prior studies on the
expected positive relation between client risk characteristics/auditor
engagement risk assessments and audit resource allocation decisions,
as espoused by auditing standards and guidance; and
(iii) The opportunity to examine the relation between the external auditor’s
engagement risk assessments and audit resource allocation decisions for a
major and non-Big 4 audit firm (that is, a government and public sector audit
authority), an under-researched yet politically and economically significant
setting.

1.4.1 The Release of the A udit Risk Standards
Section 1.1 discusses how the recent spate of spectacular corporate collapses and
audit failures initiated calls and efforts to examine prevailing corporate governance
regimes and, in particular, audit methodology and practice. An outcome of such
examination was the setting up of the Audit Risk Project, and, consequently, the
release of the Audit Risk Standards, which respond directly to questioning on the
adequacy of the audit risk model and related prior auditing standards in providing
sufficient guidance to direct auditor judgment.20

The revised/new standards,

amongst other things, now endorse a shift towards the holistic audit approach that
explicitly considers auditee business risks along side assessments of the traditional
audit risk model components (inherent risk and control risk) (ISA 315/AUS 402).

However, a review of contemporary audit methodology and practice of major audit
firms suggests that the shift towards the emphasis of auditee business risk
assessments in the conduct of a holistic based audit was well advanced when the

20 See Eilifsen, Knechel, and Wallage (2001), Houston, Peters, and Pratt (1999), Joint Working Group
(2000), Public Oversight Board (2000), and Pany and Whittington (2001).
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Prior

standards (ISA 400 (IAASB 2002)/AUS 402 (AuSB 2002)) were not directly
designed with the holistic audit approach in mind, and became dated once major
audit firms embraced the assessment of risks that threaten their client’s business
model, including strategies and operations. Therefore, the Audit Risk Standards were
a timely response given the spate of corporate collapses and audit failures, and, in
particular, the movement towards the holistic based audit approach by major audit
firms, including the Big 4 and government and public sector audit authorities.

Bell, Marrs, Solomon, and Thomas (1997) argue that the auditor should place more
weight on knowledge about the client’s business, industry, and interactions with its
(internal and external) environment when forming an opinion about the validity of
financial-statement assertions. This is particularly the case as the global economy,
and business organizations and strategies operating within, become increasingly
complex and interdependent. The holistic based audit approach coupled with the
traditional audit risk model component based audit approach should increase the
auditor’s power to detect material misstatements as these approaches allow the
auditor to ground key judgments in a more critical and holistic understanding of risks
that threaten the client’s business model. Whereas the traditional audit approach
focuses on assessments of audit risk model components through financial statement
assertion and accounting transaction based evidence, the holistic audit approach
recognizes the importance of assessing engagement risk through an overall, topdown view of the auditee’s business and its connections and interactions with its
environment. Important in this approach is the auditor’s understanding and inclusion
of broader based auditee business risk assessments, as compared to the more
narrowly focused audit risk model component based assessments (Pany and
Whittington 2001).

Therefore, a key source of motivation is to examine empirically the impact of an
audit approach now espoused by auditing standards (ISA 315/AUS 402) that
involves a holistic assessment of engagement risks, including auditee business risks,
on audit production outcomes and overall audit strategies. This study specifically

21 See Bell and Solomon (2002), Bell, Marrs, Solomon, and Thomas (1997), Huss and Jacobs (1991),
Huss, Jacobs, and Patterson (1993), Lemon, Tatum, and Turley (2000), O’Donnell and Schultz (2005),
Pany and Whittington (2001), Rittenberg and Schwieger (2003), and Winograd, Gerson, and Berlin
( 2000).
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examines the relation between auditee business risk assessments and such audit
resource allocation decisions. Findings could lend support to the proposition that in
comparison to the traditional audit risk model component based approach, audit
efficiency and effectiveness is increased when the holistic auditee business risk based
audit approach is used (Bell, Marrs, Solomon, and Thomas 1997).

In addition, the concurrent release of ISA 315 (AUS 402) and ISA 330 (AUS 406),
which require the two-stage assessment of engagement risks, provides motivation to
examine the extent to which audit production outcomes and overall audit strategies
are adaptive to intra- and inter-audit changes in engagement risk assessments. Whilst
there are a number of studies that examine this relation using levels based measures
of client risk characteristics/auditor engagement risk assessments, relatively few
studies use changes based measures of such risk characteristics/assessments.22
Examining how groupings of audit production outcomes adapt to changes in
engagement risk assessments provides valuable insights into overall audit strategies
implemented to maintain audit effectiveness and/or enhance efficiency, thereby
contributing to a significant yet under-researched area of interest.

1.4.2 Prior Studies’ Mixed and Counter-Intuitive Results
Another key source of motivation is to address deficiencies related to theoretical
gaps and research design weaknesses in the prior empirical based studies. These
deficiencies manifest themselves through mixed and counter-intuitive results on the
expected positive relation between client risk characteristics/auditor engagement risk
assessments and audit resource allocation decisions, as espoused by auditing
standards and guidance. Further, results are mixed both within and between different
research designs (that is, experimental-behavioral, survey, and archival). Most of the
many experimental studies provide evidence supporting a positive relation between
inherent/control risks and (planned) audit effort.

However, the relatively few

survey/archival audit evidential planning and audit production studies generally fail
to corroborate such results,24 contrary to guidance provided in auditing standards (for
example, ISA 200/AUS 202 on the audit risk model) and intuition.

22 As well, the next section points out how results from such prior studies are mixed and counter
intuitive relative to expectations espoused by auditing standards and guidance.
23 See, for example: Emby (1993); Colbert (1988); and Kaplan (1985).
24 See footnote 2.
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Bedard, Mock, and Wright (1999) argue that such mixed and counter-intuitive results
may be due to a lack of a well-developed and integrated theory or model upon which
to build research expectations and interpret findings.

Since the underlying

framework for audit evidential planning and audit production research is the audit
risk model (or risk-based/focused audit planning), the results also provide support for
the literature that criticizes the audit risk model from theory and practice
perspectives.

Therefore, scope exists to address such results through theoretical

and research design improvements, particularly to archival based studies. Exploring,
developing, and integrating alternative audit evidential planning, production, and
pricing models that focus on various notions of risk or assurance and other pertinent
factors will inform the literature, and likely to benefit regulators, standard setters, and
audit practitioners alike (Bedard, Mock, and Wright 1999). In response, this study
develops audit production models that incorporate theoretical improvements to
existing models based on addressing key critiques of the audit risk model.

Further, and focusing on research design improvements, prior archival studies use
predominantly cross-sectional data to examine associations between levels based
measures of client risk characteristics/auditor engagement risk assessments and audit
evidential planning, production, or pricing decisions.

However, this does not

appropriately examine the association between changes in such risk characteristics/
assessments and such decisions for the same client over a continuous period. By
collecting panel data over a continuous two-year period for the same set of auditees,
this study responds to calls to collect auditors’ evidential planning, production, and
pricing data over a greater and more continuous time horizon than that of prior
studies (Bedard, Mock, and Wright 1999 and Mock and Wright 1999). In addition,
findings based on the auditor’s intra- and inter-audit changes in engagement risk
assessments, as distinct to client risk characteristics, addresses prior mixed and
counter intuitive results derived from levels and cross-sectional based data.

1.4.3 Audit Resource Allocation Decisions of an Audit Authority
A final key source of motivation is to examine this study’s research questions in an
economic and regulatory setting generally lacking in audit evidential planning and
production studies. As far as can be reasonably determined, no prior study has
examined the relation between changes in the external auditor’s engagement risk
25

See footnote 11.
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assessments (as distinct from levels based measures of auditee/client risk
characteristics) and audit resource allocation decisions of a government and public
sector audit authority. Prior related studies are set in the context of other major audit
firms represented by the Big N and mainly private sector (publicly listed) and
manufacturing company clients.26 Therefore, this study contributes to this under
researched, yet significant, audit services market, and provides useful insights into
government and public sector audit production, and overall audit strategies
implemented to maintain audit effectiveness and/or enhance audit efficiency.27

Government and public sector entities, and government and public sector auditors
both provide an appropriate research setting for examining this study’s research
questions, particularly in the context of examining auditee business risks. On the
entities, government and public sector entities have risk characteristics and profiles
that are both unique and common to those of private sector entities.

These, in turn,

are expected to positively impact on audit planning, production, and pricing
decisions, as espoused by auditing standards and guidance.

Evidence for such

impact can be found in the relatively few govemment/public sector audit pricing
studies that model audit fees based on such auditee risk characteristics (and other
characteristics related to auditee size and complexity), with overall findings similar
to those from the private sector audit pricing studies (see Section 1.4.2).

On the relevance of auditee business risks for government and public sector entities,
both private and public sector entities, especially larger ones, are expected to have
26 See Table 6.3 for sample demographics of selected studies that report planned or actual audit hours
details.
27 The study provided the audit authority with a number of valuable insights including ways of
enhancing audit efficiency through a better understanding of how engagement risk assessments affect
its audit resource allocation decisions. Without these potential benefits, it is unlikely that this major
audit firm would have supported and agreed to participate in the study to the extent that it has.
28 For example, (financial) risks related to misstatements in reported balances and accounts are a
major area of concern for both regulators and auditors of Australian Federal, state, and local
government and public sector entities since the recent move from cash to accrual based reporting
(Auditor General Victoria 2003). Or, political (agency) risks related to abnormal or unexpected
earnings or losses that attract political intervention to address such extreme performances, as they
would for private sector companies (Redmayne, Bradbury, and Cahan 2005). That is, government and
public sector entity managers also have incentives to smooth their earnings over time, and such
earnings manipulation risk increases the probability of financial statements having material
misstatements.
These examples question arguments or anecdotal evidence suggesting that
government or public sector entities are less risky or contain insignificant risks compared to private
sector entities.
29 See, for example: Baber, Brooks, and Ricks (1987); Clatworthy, Mellet, and Peel (2002); Copley
(1989); Copley, Gaver, and Gaver (1995); Dies and Giroux (1992); Hackenbrack, Jensen, and Payne
(2000); Houghton, Dolley, Jubb, and Chong (2002); Rubin (1988, 1992); Sanders Allen, and Korte
(1995); and Ward, Elder, and Kattelus (1994).
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business models encompassing, organizational visions, missions, objectives,
strategies, and processes, as well as expectations of, and interrelations with, key
internal and external stakeholders. Therefore, and regardless of the type (ownership)
of entity, there will be risks that threaten the business model, and these should be
systematically identified, evaluated, and managed through effective risk management
(Auditor General Victoria 2003).30 Further, and in context of this study’s setting,31
for well over a decade there have been significant changes implemented by
successive governments to the organizational strategies, structure, and funding
arrangements of major government and public sector entities.32

Therefore,

examining the relation between the external auditor’s engagement risk assessments,
including auditee business risks, and audit production outcomes and overall audit
strategies in this setting is timely and appropriate.

Bell, Marrs, Solomon, and Thomas (1997, page 26) state that “to make sound
professional judgments about assertions embodied in the financial statements, the
auditor needs to understand the client’s current strategy and its process for adapting
its strategy to changing environmental conditions and emerging business risks.”
Therefore, the holistic, top-down audit approach for assessing such risks that threaten
an auditee’s business model (that is, auditee business risks) is equally relevant and
appropriate to both private sector and government and public sector auditors.
Importantly, this helps explains why the audit methodology and practice of both
major audit firms, such as the Big 4, and government and public sector audit
authorities would focus on the overall auditee business risk orientation along side the
transactions (audit risk) orientation.

30 The Auditor General o f Victoria (Auditor General Victoria 2003, page 3) states “risk management
has always been an implicit aspect o f organizational endeavors in both the private and public sectors.
In recent times, in recognition o f the increasing complexity and demands on organizations, it has
become an explicit tool for business, public sector organizations, and regulators.” Further, “in the
public sector, risk management is increasingly being applied across all parts o f organizations, rather
than being limited to financial risks, and is taking a more structured approach.” For example, in
Victoria, key drivers include the Victorian Management Insurance Authority Act 1996, the Financial

Management Act 1994.
31 That is, an Australian government and public sector audit authority responsible for the financial
report audits o f state and local government and public sector entities. See Chapter Six (Section 6.2)
for further details.
32 These include public sector hospitals, educational institutions, the local government sector,
government departments, and other government enterprises and instrumentalities. Such government
and public sector entities represent a significant part o f the economy, and audits thereof are necessary
for a number o f reasons including: maintaining and enhancing accountability, promoting efficient debt
raising arrangements between public sector bodies and debt providers; and enhancing public faith in
the processes o f government (Barrett 1996, English and Guthrie 2000, Funnel 1994, 1996, 1997, and
Mulgan 1997).
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On government and public sector auditors, in addition to using a holistic, business
risk audit approach similar to the audit methodology and practice of other major (Big
4) audit firms, such auditors provide an adequate context for examining this study’s
research questions.

For example, issues related to client portfolio selection bias

towards less risky clients (Johnstone 2000) and the under-reporting of audit resources
(Pany, Pourciau, and Margheim 1989) by Big N auditors may influence results to
such an extent that findings are contrary to expectations based on auditing standards
and guidance. Such issues may help explain why prior audit evidential planning and
audit production studies set in the Big N audit firms show little, if any, association
between client risk characteristics/auditor engagement risk assessments and audit
planning, production, or pricing decisions (see Section 1.4.2).

'i 'i

1.5 Original, Significant Contributions of the Study
Overall, audit production studies make valuable contributions to auditing research
and on-going policy debates, and, therefore, are useful to regulators, standard setters,
and audit practitioners. Knowledge and insights obtained from such studies provide
a greater understanding and achievement of audit effectiveness (quality) and, in
particular, audit efficiency. The contributions of this study result from exploring the
relation between the external auditor’s engagement risk assessments and resource
allocation decisions as revealed by audit production outcomes and overall audit
strategies. The following sub-sections detail four specific contributions that reflect
the study’s collection of unique, proprietary, and highly detailed risk assessment and
corresponding audit production data from a major audit firm.
Jr

1.5.1 Examining the Impact of Intra- and Inter-Audit Changes in Engagement
Risk Assessments on Audit Production Outcomes
The first contribution is examining the extent to which intra- and inter-audit changes
in the external auditor’s engagement risk assessments impact on audit production
outcomes. Archival/survey based studies on the relation between intra-audit changes
in engagement risks and audit production outcomes, as far as can be reasonably
determined, do not exist. Whilst archival based evidence on the relation between
inter-audit changes in engagement risks and audit planning or production outcomes is

33 In addition, Houghton, Dolley, Jubb, and Chong (2001) provide evidence that in Victoria
(Australia), public sector audit service provision is price competitive, as is also evidenced in the
private sector (Big N) audit market (Wotton, Tonge, and Wolk 1994).
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scarce.34 This study’s examination extends knowledge about the adaptive nature of
the audit process, which is predominantly in context of the influence of inter-audit
(as distinct from intra-audit) changes in client risk characteristics/auditor engagement
risk assessments on audit program plans (as distinct from audit production outcomes)
(Fukukawa, Mock, and Wright 2004, Mock and Wright 1993, 1999). In addition,
results from this study contribute to auditing research by addressing both theoretical
gaps and research design weaknesses, which manifest themselves through the mixed
and counter-intuitive results on the expected positive relation between client risk
characteristics/assessments and audit planning, production, or pricing decisions, as
espoused by auditing standards and guidance (see Section 1.4.2).

1.5.2 Examining the Impact of Holistic and Traditional Engagement Risk
Assessments on Audit Production Outcomes
The study’s second contribution is examining the role of two specific categories of
engagement risk assessments on audit production outcomes. The categories reflect
two audit approaches: (i) the holistic audit approach to engagement risk assessments,
including a focus on auditee business risks; and (ii) the traditional audit approach,
with the focus on the audit risk model component risks (that is, inherent risk and
control risk). Concurrently examining the impact of these two risk categories on
audit production outcomes will extend auditing research by providing useful insights
on how alternative audit approaches to risk assessment uniquely affect such audit
resource allocation decisions.

In addition, specifically examining the relation

between auditee business risk assessments and audit production outcomes provides
an informed assessment of the extent to which recently issued auditing standards
(ISA 315/AUS 402) that provide explicit guidance on the impact of auditee business
risks on material misstatement of the financial report are having the desired impact
on audit methodology and practice. Therefore, results from this study also make a
timely contribution to the current policy debate.

1.5.3 Examining Overall Audit Strategies through the Substitution of Audit
Effort
The third contribution is examining how intra- and inter-audit changes in the external
auditor’s engagement risk assessments impact on the mix, or substitution, of audit
effort. Changes to engagement risk assessments may cause the auditor to revise
34 See Chapter Three, Sections 3.2.2 and 3.3 for a detailed review o f such studies.
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plans for the nature, extent, timing, and staffing of audit procedures, resulting in a
substitution of one form of audit effort for another (ISA 315/AUS 406). However,
overall audit effort as measured in audit fees or total audit hours may remain
unchanged. This substitution of audit effort can occur within groupings of audit
production outcomes, such as key audit activities or auditor staff rank hours.
Substitution of audit effort has important theoretical and research design
implications, and could help explain and address prior mixed results in archival
based audit production studies.

Prior studies exploring factors that affect the mix of audit (labor or activity) hours are
scarce, mainly due to the requirement of proprietary and highly disaggregated audit
production data.

In addition, the focus has been on examining the substitution of

audit effort amongst such groupings given levels based measures of client risk
characteristics, as distinct from changes based measures in the external auditor’s
engagement risk assessments.

Examining how changes in engagement risk

assessments influence the mix, or substitution of audit effort extends auditing
research by providing rare and valuable insights into what overall audit strategies are
implemented to maintain audit effectiveness and/or enhance audit efficiency. The
overall audit strategies are revealed in the mix, or substitution of audit hours within
groupings of key audit activities (that is, planning and testing based procedures) or
auditor staff ranks (that is, directors/managers and seniors/auditors). Such insights
and knowledge about overall audit strategies contributes to a deeper understanding of
the audit process, and benefit regulators, standard setters, and audit practitioners.

1.5.4 Examining Risk Assessments, Audit Production, and Audit Strategies of
an Audit Authority

The fourth contribution is that the above three examinations are in the context of the
production of (state and local) government and public sector entity audits by an
Australian government and public sector audit authority. Recall from Section 1.4.3
that prior literature reports audit production findings based on data from large
international accounting firms (that is, the Big N audit firms), and consequently is
void of studies that provide insights into other significant audit production settings.

35 See Section 1.4.2, Chapter Three, Section 3.2.2, Chapter Four, Sections 4.3.1, 4.4.1, and 4.5.3, and
Chapter Five, Sections 5.2 to 5.4.
36 See Bell, Landsman, and Shackelford (2001), Hackenbrack and Knechel (1997), O’Keefe, Simunic
and Stein (1994), and Stein, Simunic, and O’Keefe (1994). See also Chapter Three, Section 3.3.
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Since this study examines the relation between the external auditor’s engagement
risk assessments and audit resource allocation decisions of an audit authority, the
ambit of prior audit production studies is expanded beyond the arena of the Big N
audit firms, and mainly private sector (publicly listed) and manufacturing company
clients.

Therefore, results from this study contribute to auditing research by

providing knowledge and understanding of audit production and overall strategies in
an under-researched yet significant economic and political setting.37

1.6 Research Design
The analysis is based on a unique panel data set comprising the external auditor’s
engagement risk assessments, as well as the corresponding audit production
outcomes in the form of audit fees, aggregate (total) audit hours, and disaggregated
audit hours across key audit activities and auditor staff ranks.38 The data are
collected over two consecutive financial report audit years (cycles) from the working
papers and management information and billing systems of an Australian
government and public sector audit authority responsible for the annual financial
report audit of over 500 state and local government and public sector entities, as
listed in its 2000 and 2001 annual reports. As mentioned in Section 1.4.3, the audit
methodology and practice of this audit authority includes the holistic based audit
approach to engagement risk assessments, similar to other major (Big 4) audit firms.

The sample, which varies in size between 38 and 58 auditees depending on model
specification and missing data constraints, is selected from a sub-population of large
(that is, annual audit fees greater than AUS $25,000) financial report audit
engagements carried out by in-house auditors, as distinct to those contracted out to
external audit service providers.

The sample includes a representation of the

following (state or local government) entities: government departments; insurance
entities; water authorities; municipal councils; education institutions (universities);
hospital networks; sporting and development agencies; gaming agencies; energy
agencies; and other agency types. Notwithstanding the amount of audit fees, the size
37 Recall from Section 1.4.3 that the government and public sector audit setting is appropriate for
examining this study’s research questions given the audit authority’s use o f the holistic, top-down
audit approach and relevance o f auditee business risk assessments. Further, evidence o f client
portfolio selection bias towards less risky clients (Johnstone 2000) and under-reporting o f audit
resources (Pany, Pourciau, and Margheim 1989) from the Big N audit firm setting adds to the
appropriateness o f this study’s research setting. See also Chapter Six, Section 6 .2 .
3S Since audit fees and audit hours represent different, yet related constructs o f auditor effort, they
have different measurement errors (see Chapter Eleven, Section 11.4.1, for further discussion).
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of such entities is such that they are expected to apply risk management strategies
and policies to effectively manage risks that threaten their business models.

Using regression models based on related microeconomic theories of the firm and
production from prior audit production/fee research, and key audit practice
guidelines as espoused in recently released auditing standards, measures of (i)
auditee business risk, (ii) financial reporting quality (both representing the holistic
audit approach), and (iii) inherent risk and control risk (representing the traditional
audit approach), are used to examine the extent to which they impact on audit
production outcomes and overall audit strategies. These three risk categories, or
factors, are selected based on coverage in auditing standards and guidance, results
from prior empirical research, and after consultation with audit authority executives.
Each factor comprises a number of related engagement risk items extracted from this
study’s pool of twenty-eight engagement risk items, which also are selected based on
coverage in auditing standards and guidance, results from prior empirical research,
and after consultation with audit authority executives.

Measurement (that is, assessment) of each item’s risk level is sourced from the
external auditor, as supported or documented in the working papers. A semantic
differential scale consisting of a seven-point equal interval scale is used, with the bi
polar verbal anchors reflecting low to high levels of the risk assessment. The scale’s
range is 1 to 7: the lower the score, the lower the assessed risk. Measurement of each
risk factor is the average summated score of the constituent items’ risk assessments.

Models are developed and tested that provide evidence on the determinants of
aggregate and disaggregate audit production details based on levels of, and intra- and
inter-audit changes in, the three risk factors. Analysis of audit production outcomes
at a disaggregated level provides evidence on how changes in such risk assessments
impact on the mix, or substitution of hours within groupings of key audit activities or
auditor staff ranks. Therefore, providing useful insights into overall audit strategies
implemented to maintain audit effectiveness and/or achieve audit efficiency.

1.7 Key Findings

Key findings are summarized for this study’s three research questions listed in
Section 1.3. First, on the adaptive nature of the audit process, audit production
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adjusts to changes in the external auditor’s assessments of auditee business risks.
However, changes in assessments of inherent and control risks, and financial
reporting quality and have little, if any, influence on audit hours (aggregate or
disaggregated) or audit fees. These findings are contrary to auditing standards and
guidance, yet corroborate results from prior studies that generally show a lack of
significance for risk variables in either audit evidential planning or audit production
models.

Results for the inherent and control risks may reflect measurement error

caused by the interrelatedness of these audit risk model components (Dusenbury,
Reimers, and Wheeler 2000), whilst the financial reporting quality results may be
influenced by the study’s research setting, where regulation requires the disclosure of
an index that identifies compliance with statutory financial statement based
disclosure requirements.

Given that such disclosure requirements enhance the

quality of financial reporting, these results provide useful policy implications to
regulators and standard setters on the disclosure of such risk based indices.

Second, on the impact of holistic and traditional engagement risk assessments on
audit production outcomes, and following on from the above findings, results support
a shift in emphasis from the traditional audit risk model component based audit
approach towards the holistic based audit approach. This is due to the extent of
contribution of the auditee business risk assessment variables to many of this study’s
audit production outcome models, including audit fees, which is in contrast to the
overall lack of contribution of the financial reporting quality and inherent and control
risk assessment variables. This, in turn, supports the success of recent regulatory
efforts in response to renewed criticism of the audit profession following the latest
spate of corporate collapses and audit failures. In particular, efforts resulting from
the Audit Risk Project and the issue of the Audit Risk Standards, specifically ISA 315
(AUS 402), which now explicitly require understanding of auditee business risks that
may result in material misstatement of the financial report.

Third, on overall audit strategies, and following on from the above findings on the
use of the holistic audit approach to engagement risk assessments, results show that
the pattern of audit effort substitution within groupings of audit production outcomes
differs according to the nature of the change in auditee business risk assessments.
Intra-audit changes in auditee business risks shift audit production hours to more
39

See footnote 18.
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senior auditors (directors and managers) and planning based audit activities, which
are usually carried out by such higher ranked auditors (Hackenbrack and Knechel
1997). In addition, there is evidence that these intra-audit changes affect audit fees
but not total audit hours, contrary to results reported by Bell Landsman, and
Shackelford (2001), but nonetheless consistent with the substitution of audit effort
results. Since intra-audit changes in risk occur within an audit cycle, these arguably
introduce a significant element of surprise, if not, concern, to the audit
director/partner. This results in an overall audit strategy that attempts to maintain
audit effectiveness by shifting audit production hours towards the more expert
(costly) auditors and planning based audit activities, therefore, impacting on audit
fees (and the more senior auditor staff hours) but not necessarily on total audit hours.

On the other hand, inter-audit changes in auditee business risks shift audit production
hours to less senior auditors (audit seniors and auditors) and more testing based audit
activities, which are mostly carried out by such lower ranked auditors (Hackenbrack
and Knechel 1997). In addition, there is evidence that these changes affect both
audit fees and total audit hours, further supporting the adaptive nature of the audit
process to changes in auditee business risk assessments. Since inter-audit changes in
risk assessments occur between audit cycles and have a less significant element of
surprise (or concern), this results in an overall audit strategy that aims to improve
audit efficiency in the subsequent audit by shifting audit hours towards less expert
(costly) auditors and more testing based audit activities. These results are contrary to
those reported in prior studies, where levels based measures of more complex risk
assessments, such as auditee business risk, shift audit hours towards more senior
auditors and planning based activities (Bell, Landsman, and Shackelford 2001,
Hackenbrack and Knechel 1997, O’Keefe, Simunic, and Stein 1994).

1.8 Structure of Thesis
The remaining chapters in this part inform the study of the relevant literature. The
review flags the principal sources of theory used to underpin this study’s audit
production models and reveals theoretical gaps and research design weaknesses.

Part II develops such models that are used empirically to answer this study’s research
questions, and, at the same time, help address prior mixed and counter-intuitive
results on the expected positive relation between client risk characteristics/auditor
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engagement risk assessments and audit evidential planning or audit production
outcomes. Chapter Four presents two basic models of auditor effort and of the audit
process, which are underpinned by the audit risk model and other key aspects of
audit practice. However, five limitations are noted, which are addressed in Chapter
Five by developing and specifying unique testable models of audit production.

Part III details the study’s research design.

Chapter Six provides details on the

research subjects, task, and procedures, whilst Chapter Seven provides details on
variable selection, measurement, and labeling. The research design aims to achieve
two main outcomes. First, extend auditing research through theoretical and research
design improvements that respond to key requirements of recently issued auditing
standards.

Second, allow for a corroboration of results from both prior audit

evidential planning and audit production studies.

Part IV describes the study’s unique data, analyzes the results from testing models,
and presents a summary and conclusion of the thesis. Chapters Eight and Nine
examine the audit fees and hours data and the engagement risk assessment data,
respectively, using a number of techniques including graphical examinations and
univariate/bivariate descriptive statistics. Chapter Ten estimates the specified audit
production models and carries out a number of sensitivity tests based on standard
regression (residual) diagnostics.

Chapter Eleven contains a summary and

conclusion of the thesis, including description of the study’s main limitations, future
research directions, and useful policy implications for regulators, standard setters,
and audit practitioners.
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CHAPTER TWO
SOURCES OF GUIDANCE AND THEORY: AUDITING STANDARDS AND
CORE AUDITING RESEARCH

2.1 Introduction
As discussed in Chapter One, this study examines the impact of the external auditor’s
engagement risk assessments on audit resource allocation decisions about audit
production, audit pricing, and overall audit strategies.

Findings from this study

contribute to two main bodies of auditing research literature: first, what is broadly
termed the economics of auditing, or market for audit services literature, and second,
the more precisely defined but equally extensive literature on evidential planning in
auditing, which itself can be considered a significant part of the first body of
literature. Therefore, the structure of this and the following chapter is centered on
the review of these two significant bodies of literature, as well as key, recently issued
auditing standards. The review flags the principal sources of theory used to underpin
this study’s audit production models, which are specified and tested in subsequent
parts of this thesis, and reveals theoretical gaps and research design weaknesses,
which manifest themselves in the form of the mixed and counter-intuitive results.
On the economics of auditing literature, this is influenced by studies empirically
examining demand- and supply-side factors of audit production. Yardley, Kauffman,
Caimey, and Albrecht (1992), in a comprehensive review of the U.S. audit market
structure, firm behavior, and firm performance literatures, point out that the audit
services market is based on the economics of industrial organization, which itself
originates from microeconomic theory and applied economics of supply (Shepherd
1990). The primary concern of industrial organization is whether firms in a market
are behaving in a manner that promotes social welfare. Doogar (2001) argues that
industrial organization economics research represents the “mother discipline” for
much of the audit-market research, which is traceable to early empirical audit-market
work by Zeff and Fossum (1967), and later to Dopuch and Simunic (1980), Danos
and Eichensher (1982), including the seminal study by Simunic (1980).

Although economic markets are comprised of buyers (demanders) and sellers
(suppliers), this study focuses on audit production from a monopolistic market
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comprising a single audit firm, and, therefore, is positioned within the context of the
supply-side factors of such production. Such factors are revealed through an audit
firm’s production outcomes, including pricing policies and, what Simunic (1980)
refers to as, related “loss exposure” determinants. Further, and in context of this
study’s regulated research setting (that is, a single audit authority responsible for the
provision of audit services to state and local government reporting entities), theory
requiring the use of simultaneous equation modelling is not used since the audit
authority’s production of services would not substantially affect either the market
quantity (supply) or market price (demand) for such services.

Accordingly, this chapter’s survey of the economics of auditing literature is of the
audit fee/pricing determinants and, in particular, the scarce audit production (hours)
studies, most of which are set in the Australian, U.K., and U.S. private sector and Big
N audit markets.

As such, the study does not review literature examining the

demand-side determinants of audit production, or, more precisely, auditor
choice/auditor quality studies,40 nor does it review the literature that models
simultaneously the demand and supply of audit services.41 Other audit services
market studies not reviewed include those examining determinants of non-audit
fees.42 Also not reviewed is the recent steam of literature that considers audit
production efficiency.43

However, since the market for audit services operates in a regulated setting, the
survey includes a review of a key regulatory mechanism in the form of auditing
standards. Auditing standards affect the supply-side of the audit market through the
espousal and prescription of principles and procedures that determine the conduct as
well as the quality of an audit, therefore, directly influencing audit planning,
40 See, for example: Barefield, Gover, and O ’Keefe (1993); Clarkson and Simunic (1994); Copley and
Douthett (2002); Datar, Feltham, and Hughes (1991); Feltham, Hughes, and Simunic (1991); Francis
and Wilson (1988); Johnson and Lys (1990); Jones and Raghunandan (1998); Lee, Stokes, Taylor, and
Walter (2003); Menon and Williams (1991); Reed, Trombley, and Dhaliwal (2000); and Willenborg
(1999).
41 See, for example: Copley, Doucet, and Gaver (1994); Copley, Gaver, and Gaver (1995); and
Fargher, Taylor, and Simon (2001).
42 See, for example: Abdel-Khalik (1990); Ashbaugh, LaFond, and Mayhew (2003); Barkess and
Simnett (1994); Beck, Frecka, and Solomon (1988a; 1988b); Chung and Kallapur (2003); Davis,
Ricchiute, and Trompeter (1993); DeBergh, Kaplan, and Pany (1991); DeFond, Raghunandan, and
Subramanyam (2002); Firth (1997); Frankel, Johnson, and Nelson (2002); Kinney, Palmrose, and
Scholz (2004); Parkash and Venable (1993); Simunic (1984); and Whisenant, Sankaraguruswamy,
and Raghunandan (2003).
43 See, for example: Blokdijk, Drieenhuizen, Simunic, and Stein (2004); and Dopuch, Gupta, Simunic,
and Stein (2003).
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production, and pricing outcomes. In particular, the focus is on key requirements of
the recently issued Audit Risk Standards (ISA 200/AUS 202, ISA 315/AUS 402, ISA
330/AUS 406, and ISA 500/AUS 502) and other auditing standards that have
undergone conforming changes (such as ISA 240/AUS 210, ISA 300/AUS 302).44

On the audit evidential planning literature, this includes a significant body of
research that examines how audit planning decisions are made, and how they can be
improved to achieve greater audit efficiency and effectiveness (Bedard, Mock, and
Wright 1999).45 A major audit production activity is auditor effort expended on
planning resource allocation, whether to design audit programs in terms of the
nature, extent, and timing of audit procedures, or to decide on the assignment of
personnel to conduct audit procedures. However, the results of planning activities
have a bearing on the nature, extent, timing, and staffing of subsequent audit
activities, whether in terms of modifying the original (planned) audit program
designs or to design and conduct new audit programs.46 Therefore, audit production
not only includes significant audit effort for planning the audit, it also is affected by
the results of such audit planning decisions.

The purpose of this literature review is to: (i) inform the study as to the key supplyside determinants of audit planning, production, and pricing (fees); (ii) highlight
those gaps and weaknesses in the literature that are addressed by this study; and (iii)
assist in the theoretical development of testable models as presented in Part II of this
thesis.

A number of supply-side determinants are associated with the planning,

production, and pricing of audit services, and the review demonstrates extensive use
of audit evidential planning based activities, including those for the initial
understanding of engagement risk assessments, as key determinants of audit
production. By developing alternative audit production models that include variables
based on such initial risk assessments, this thesis contributes to both the audit
evidential planning and the economics of auditing literatures. Part II of this thesis
develops the models in response to addressing deficiencies derived from the

44 See Chapter One, Sections 1.1 and 1.4.1.
45 Bedard, Mock, and Wright (1999) provide a comprehensive review o f this literature, and is the
focus o f Section 2.6. In addition, an attempt is made to position this study within the research
taxonomy developed by Bedard, Mock, and Wright (1999) for identifying and classifying research on
audit evidential planning. The opportunity is taken to update Bedard, Mock, and Wright’s (1999)
review o f the audit evidential planning research (see Section 2.6.2).
46 See ISA 200 (AUS 202), ISA 315 (AUS 402), ISA 330 (AUS 406), and Morton and Felix (1991).
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theoretical gaps and research design weaknesses in the literature, as identified in this
and the next chapter.

The literature review is presented over two chapters: this chapter focuses on a review
of key auditing standards and core empirical studies, as well as the contribution made
to the literature by Bedard, Mock, and Wright’s (1999) comprehensive review study
of audit evidential planning research. This review also allows for an update of the
Bedard, Mock, and Wright (1999) as well as the Caster, Massey, and Wright (2000)
review studies. Chapter Three focuses on reviewing other key auditing research
under the categorization of either the audit evidential planning or audit
production/pricing studies. The purpose of this more detailed review is to highlight
theoretical gaps and weaknesses as evidenced by the mixed and counter-intuitive
results, as well as this study’s contribution in attempting to address such deficiencies.
These deficiencies are addressed in Part II through the development of alternative
testable audit production models.

This chapter proceeds as follows.

Section 2.2 outlines auditing standards and

research on the (supply side) determinants of auditor effort (planned or actual): (i)
auditing standards; (ii) audit evidential planning models; and (iii) audit
production/pricing models. Section 2.3 details key auditing standards, with emphasis
on the audit risk standards, whilst Sections 2.4 to 2.5 present a review of the seminal
empirical works of the audit evidential planning and audit production/pricing
literatures, respectively.

Section 2.6 focuses on the Bedard, Mock, and Wright

(1999) literature review study, as well as details the scope of this study’s literature
review. Section 2.7 presents a summary and conclusion of the chapter.

2.2 Supply-Side Determinants of Auditor Effort
Three key sources of guidance and theory are useful for the development of auditor
effort models, whether in the form of audit planning, production, or pricing models.
First, auditing standards, which in prescribing the conduct as well as the quality of an
audit collectively represent a key source of guidance and theory on audit practice and
the audit process as a whole. Second, audit evidential planning models, such as those
developed by Bedard and Wright (1994), Mock and Wright (1993), and Wright and
Bedard (2000). Third, audit production/pricing models, such as those developed by
Simunic (1980), O’Keefe, Simunic, and Stein (1994), and Bell Landsman, and
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Shackelford (2001). The next three sections present a review of each of these key
sources of guidance and theory.

2.3 Key Auditing Standards Prescribing Audit Planning and Production
Auditing standards identify principles and procedures that underlie sound
professional practice with respect to audit and audit related services (ISA 120/AUS
106). ISA 120 (AUS 106) (paragraph 02) state, “Auditing Standards contain the
basic principles and essential procedures which should be complied with in the
planning, conduct and reporting of an audit related services.”

Since auditing

standards prescribe collectively key aspects and activities for the provision of audit
services, they are, therefore, the primary source of literature on the supply-side
determinants of auditor effort, including audit production (pricing) and audit
evidential planning. This section summarizes key auditing standards that affect the
conduct of an audit, including those issued as part of the Audit Risk Standards.

ISA 300 (AUS 302) prescribe audit planning as a key and separate audit production
activity, which includes activities in the form of (i) preliminary planning, (ii)
developing the overall audit strategy and audit plan, (iii) considering changes to
planning decisions during the course of the audit, and (iv) direction and supervision
of engagement team members and the review of their work.

In other words,

theoretical and research design distinctions should exist between audit evidential
planning models as depicted in Figure 2.1 (Mock and Wright 1993), and models of
audit production/pricing as shown by Equation (2.4) (Simunic 1980), and all
subsequent adaptations such as Equation (2.7) (O’Keefe, Simunic, and Stein 1994).
Further, such models should appropriately recognize audit planning based activities
in their own right as key determinants of audit production and pricing.

ISA 300 (AUS 302) point out that the audit process comprises a number of distinct
audit evidence gathering activities, including preliminary planning and planning
based audit activities, as well as other post-planning audit activities, for example,
tests of controls and substantive procedures. Therefore, audit production models
could be specified to examine determinants of such key audit activities (Hackenbrack
and Knechel 1997), as well as other specific audit production outcomes, for example,
auditor staff rank hours for directors, managers, seniors, auditors or other audit
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engagement staff (O’Keefe, Simunic, and Stein 1994 and Stein, Simunic, and
O’Keefe 1994).

Arguably, auditing standards with the greatest influence on audit evidential planning
and, therefore, audit production theory, are: ISA 200 (AUS 202); ISA 315 (AUS
402); and ISA 330 (AUS 406). ISA 200 (AUS 202) refers to the audit risk model,
which postulates relations between the auditor’s assessments of audit risk and its
components, and the planned (and therefore actual) evidence collection efforts.47
The audit risk model is expressed in mathematical form as depicted by Equation
(2.1), where the components may be qualitatively labeled (for example, low,
medium, or high) or expressed quantitatively as percentages.

Accordingly, the

auditor initially sets materiality thresholds and chooses a desired audit risk (AR)
level. Inherent risk (IR) and control risk (CR) are then assessed, which leads to an
appropriate level of detection risk (DR). This tolerable level of DR is achieved
(controlled) through the design of audit programs, containing details on the nature,
extent, and timing of audit procedures, including the allocation of such procedures to
audit team members (that is, staffing), as reflected in Equation (2.2). The combined
assessment of IR and CR is referred to as “the risk of material misstatement” (ISA
200/AUS 202 para. 21).

AR = IR x CR x DR

(2.1)

DR = AR / (IR x CR)

(2.2)

Note that other risks, such as auditee business risks (ISA 315/AUS 402) and fraud
risk (ISA 240/AUS 210), are not explicit components of the audit risk model as
depicted by Equations (2.1) and (2.2). Although they would be assessed as part of
the combined risk of material misstatement within the IR and/or CR components,
there is compelling argument that such risk assessments should be identified as
separate audit risk model components given their outright importance and explicit
recognition in auditing standards.

This deficiency in the audit risk model is

addressed in Part II as part of the theoretical development of alternative auditor effort
and audit production models.
47 For a detailed discussion on the audit risk model and its components, see Chapter 1, Section 1.1.
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Figure 2.1

FIGUREI
Evidential Planning Model

Mock and Wright’s (1993) Evidential Planning Model
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2.3.1 The Two-Stage Assessment of Engagement Risks
Auditing standards prescribe the auditor’s assessment of engagement risks as a twostage procedure. The first stage requires the auditor to “understand the entity and its
environment, including its internal control, sufficient to identify and assess the risks
of material misstatement of the financial report whether due to fraud or error, and
sufficient to design and perform further audit procedures” (ISA 315/AUS 402
paragraph 2).The second stage requires the auditor to “determine overall responses to
address the risks of material misstatements at the financial report level” (ISA
330/AUS 406 paragraph 04), and “design and perform further audit procedures
whose nature, timing, and extent are responsive to the assessed risks of material
misstatements at the assertion level” (ISA 330/AUS 406 paragraph 07). Appropriate
audit procedures include tests of control and substantive procedures. Results of the
tests of control may cause the auditor to revise the initial plans of the substantive
procedures and other audit activities. Morton and Felix (1991) present a diagram
depicting this two-stage (intra-audit) assessment of control risks, where changes in
preliminary and final control risk assessments cause revisions to initially planned
audit procedures (see Figure 2.2). The model can equally apply to assessments of
engagement risk beyond internal control, such as auditee business risks (ISA
315/AUS 402), fraud risk (ISA 240/AUS 210), and financial reporting risk (ISA
200/AUS 210).

Note that the auditor’s two-stage (intra-audit) process of engagement risk assessment
is not reflected in the mathematical expression of the audit risk model as shown by
Equations (2.1) and (2.2). Nor is it always recognized in research examining audit
planning, production, or pricing determinants.

Many studies using experimental

methods examine the relation between levels of various engagement risk assessments
(either initial or final) and audit evidential planning decisions about the nature and
extent of audit procedures or planned audit fees/hours.48 Much fewer experimental
studies examine the relation between changes (either intra-audit or inter-audit) in the
auditor’s engagement risk assessments and (levels of) audit planning decisions. As
far as can be determined, Houston, Peters, and Pratt (1999) is the only experimental
study that examines the relation between inter-audit changes in the auditor’s
engagement risk assessments and changes in audit planning decisions. Results from

48 See, for example, Wright and Bedard (2000), and, for a comprehensive review o f this literature,
Bedard, Mock, and Wright (1999).
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Figure 2.2
_________ Morton and Felix’s (1991) Control Risk Assessment Model__________
Figure 1

ASSESSING CONTROL BISK
Panel A: Obtain understanding of internal control structure, including evaluation of the suitability of design
of control procedures.

CONTROL
ENVIRONMENT

ACCOUNTING
SYSTEM

CONTROL
PROCEDURES

PRELIMINARY ASSESSMENT OF CONTROL RISK=3 (Moderate)
(Assuming acceptably high rate of compliance with prescribed control procedures.)

PLAN TESTS OF CONTROLS AND SUBSTANTIVE TESTS

Panel B: Perform tests of controls directed at effective operation of control procedures.
CONTROL RESULTS
#1 High Compliance
#2 High Compliance
#3 High Compliance
#4 Low Compliance

FINAL ASSESSED
LEVEL OF CONTROL
RISK x 4
(Moderate to High)

Expansion of
Planned
Substantive Tests

Panel C: Perform tests of controls directed at effective operation of control procedures.
CONTROL RESULTS
#1 High Compliance
#2 High Compliance
#3 High Compliance
#4 High Compliance

FINAL ASSESSED
LEVEL OF CONTROL
RISK=3
(Moderate)

Proceed with
Planned
Substantive Tests
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such experimental studies generally support a positive relation between changes in
engagement risk assessments and audit planning decisions.49

However, other

experimental studies provide results to the contrary.50 Therefore, scope exists for
further research to address the mixed results.

Other studies using archival data from working papers examine the relation between
changes in the auditor’s prior and current year (that is, inter-audit) engagement risk
assessments, and planned (current year) audit program details, mostly in the form of
nature and extent of audit procedures.51 Similarly, many archival based audit
production studies generally examine the relation between levels of engagement risk
characteristics and levels of audit production as measured by actual audit fees/hours
using same year (cross-sectional) or pooled data.

In general, results from archival

studies do not always support a positive relation between client risk characteristics/
auditor engagement risk assessments and audit fees/hours. This again supports the
need for further studies to address such counter-intuitive results.

As far as can be reasonably determined, the published literature contains one
l

experimental based study that explicitly empirically measures the auditor’s two-stage
(intra-audit) assessment of engagement risk.

Dusenbury, Reimers, and Wheeler

(2000) examine initial and revised component audit risk assessments (that is,
inherent, control, and analytical procedure risks) before and after results of control
tests. The purpose of the study was to assess empirically whether component audit
risks are assessed independently or interdependently and conditionally. If the former
assessment prevails, then this should increase the chance of an undetected material
misstatement.

Results indicate that control risk assessments were significantly

affected by prior assessments of inherent risk after controlling for the information set
on which both the inherent and control risks had been based. Further, assessed
control risk had a significant effect on subsequently assessed analytical procedures
49 See Abdel-Khalik, Snowball, and Wragge (1983), Barron, Pratt, and Stice (2001), Houston, Peters,
and Pratt (1999), Johnstone (2000), Messier and Plumlee (1987), Tabor (1983), and Walo (1995). See
also Chapter Three, Section 3.2.1 for a review o f these and other levels based experimental studies.
50 See Biggs and Mock (1983), Biggs, Mock, and Watkins (1988), Glover, Jiambalvo, and Kennedy
(2000), Mock and Turner (1981, 1999), and Wright (1988). See also Chapter Three, Section 3.2.1.
51 See Bedard (1989), DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright (2004),
Quadackers, Mock, and Maijoor (1996), and Mock and Wright (1993, 1999). For reviews o f such
studies, see Chapter Three, Sections 3.2.3 and 3.3.1.
52 Gist and Davidson’s (1999) unique archival study reports results o f how client risk factors (levels)
influence changes between planned and actual audit hours, or audit time budget variances, across key
auditor staff ranks (that is, partners, managers, in-charge, and auditors). See Chapter Three, Section
3.3 for a review o f this study.
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risk. Dusenbury, Reimers, and Wheeler 2000 argue that these results provide a
defense for practitioners’ claims that they are appropriately using the audit risk
model at the planning stage. However, the study does not measure the affect of the
prior and subsequent risk assessment on initial and revised audit plans, respectively,
therefore missing an opportunity to (at least experimentally) examine the relation
between the auditor’s intra-audit changes in engagement risk assessments and
revisions (changes) to initial audit plans.

As far as can be reasonably determined, no study using archival or survey based data
has examined the relation between the auditor’s intra-audit changes in engagement
risk assessments and levels or revisions (changes) to audit programs specifically, or
other planned or actual audit production outcomes. This is in contrast to the many
experimental and some archival based studies (for example, Mock and Wright 1993,
1999) that have examined the impact of either levels of, or inter-audit changes in, the
auditor’s engagement risk assessments on either initial or revised (changes to) audit
programs.53 This study will collect archival data extracted from working papers over
two consecutive audit cycles comprising details of (i) the auditor’s initial
understanding of various engagement risks, (ii) results of tests to confirm such
understanding, and (iii) corresponding audit production outcomes in the form of fees,
aggregate (total) hours, and disaggregated hours across key audit activities and
auditor staff ranks.

This unique data will allow an examination of the relation

between such audit production outcomes and both intra- and inter-audit changes in
the auditor’s engagement risk assessments.

In summary, auditing standards prescribe a two-stage process for the auditor’s
assessment of engagement risks (Figure 2.2).

However, this is generally not

incorporated in discussions and formulations of the audit risk model, and is scarcely
examined in auditing research. Therefore, scope exists to extend the literature by
developing appropriate, testable models that examine the impact of the auditor’s twostage, or intra-audit, assessment of engagement risks on audit resource allocation
decisions about audit evidential planning details or, as done in this study, audit

53 Mock and Wright (1993) (reviewed in detail in Section 2.4) refer to results o f “intra-year” activities
affecting subsequent audit activities. However, empirical measurement o f these activities is not
obtained, and, therefore, their audit evidential planning model does not incorporate results o f such
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production and pricing outcomes. Such audit production models are developed in
Chapters Four and Five.

2.3.2 A Taxonomy of the Audit Process
A number of studies have attempted to describe the audit process based on
contemporary audit practice and methods, and, therefore, auditing standards and
other professional pronouncements. Early studies include Cushing and Loebbecke
(1983, 1986) and Felix and Kinney (1982). A recent study by Abdolmohammadi
(1999) compiles a comprehensive list of 346 audit tasks, organized into six key
phases: (i) orientation, including understanding the client’s business and assessment
of engagement risks for the development of a planning scheme at a strategic level;
(ii) understanding of control structure; (iii) tests of control; (iv) substantive tests; (v)
forming an opinion; and (iv) financial statement reporting. The study also provides
empirical evidence on task structure, minimum professional rank required to perform
each task, and the decision aids applicable to perform each task, based on responses
from 49 audit partners and managers. Taxonomic studies such as Abdolmohammadi
(1999) are valuable for gaining a detailed understanding of the key phases of the
audit process beyond the prescription and mostly general guidance found in
professional pronouncements and auditing textbooks.

In addition, they provide

valuable insights into audit practice, particularly, since accounting firms are often
reluctant to reveal publicly the contents of in-house audit manuals. As such, they are
useful for developing appropriate audit production models and audit (evidential)
planning models.

As noted in the previous paragraph, the first phase, orientation, requires
understanding the client’s business. This is consistent with auditing standards (ISA
315/AUS 402) as well as studies emphasizing the importance of adopting the
holistic, strategic-systems based audit approach for today’s global and interrelated
businesses, as opposed to the traditional risk/transaction based audit.54 However,
also included in this phase are “general considerations”.

These include (i)

identification of difficult audit areas, (ii) co-ordination of the audit with client staff,
and (iii) the scheduling of audit staff and consideration of other audit logistics
(budgets, specialists, if any, and timing of the review by the audit team staff).
54 See Bell and Solomon (2002), Bell, Marrs, Solomon, and Thomas (1997), Eilifsen, Knechel, and
Wallage (2001), Joint Working Group (2000), Pany and Whittington (2001), Public Oversight Board
(2000) , and Winograd, Gerson, and Berlin (2000).

Chapter Two: Sources of Guidance and Theory

39

Auditing standards recognize the nature of such preliminary planning activities as
being distinctly different to other orientation/planning phase activities related to
understanding of the auditee’s business and assessment of engagement risk (ISA
300/AUS 302).

To empirically examine such activities, this study collects pre

planning audit hour data.

2.4 Core Audit Evidential Planning Studies
Audit evidential planning research contributes to a greater understanding of a key
aspect of the audit process, and, therefore, audit production and pricing.55 Auditing
standards prescribe an audit evidential planning process reflected in the audit risk
model (Equation (2.1)) (ISA 200/AUS 202), which nonetheless continues to receive
criticisms as an appropriate, complete, theoretical perspective for the evidential
planning process that captures the complexity of today’s audit environment.56
Although factors affecting audit evidential planning is well researched (Bedard,
Mock, and Wright 1999 and Caster, Massey, and Wright 2000), relatively few
studies present and empirically test audit evidential planning models, and these
include: Bedard and Wright (1994); DiPietro, Mock, and Wright (1994); Fukukawa,
Mock, and Wright (2004); Mock and Wright (1993, 1999); and Wright and Bedard
(2000).

A significant contribution of these studies is in presenting theoretical

frameworks or models that examine empirically the relation between the auditor’s
engagement risk assessments and audit planning program details. These models
provide the basis for developing more complex and realistic audit evidential planning
models, and, therefore, are useful for developing audit production/pricing models. In
this section, a (chronological) review of these core studies is presented with the focus
on the theoretical contributions and limitations, whereas the results of such studies
are summarized in Chapter Three, Section 3.2.

Mock and Wright’s (1993, 1999) exploratory archival studies are based on an audit
evidential planning model that examines the relation between account balance level
evidential planning decisions (that is, nature and extent of audit procedures), and

55 Bedard, Mock, and Wright (1999, page 96) state, “evidential planning (EP) in auditing entails
determining which accounts to focus on, the nature, extent, and timing o f tests as well as the staff
level to conduct tests. The audit opinion is grounded in the competency and sufficiency o f the
evidence obtained. Thus EP decisions have a significant impact on the effectiveness and efficiency o f
the audit.”
56 See Joint Working Group (2000), Mock and Wright (1999), Pany and Whittington (2001), and
Public Oversight Board (2000).
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levels of, and inter-audit changes in, the auditor’s assessments of engagement level
and related account specific inherent and control risks.

The inter-audit changes are

measured with respect to differences between prior-year actual and current-year
initial assessments of engagement risk factors.

The model, which reflects key

auditing standards, including those prescribing the audit risk model (ISA 200/AUS
ro

202), and integrates the then prior auditing research,

is developed and specified to

answer the basic question “What factors are likely to affect audit planning?”. Also
consistent with auditing standards (ISA 500/AUS 502), the model is shown to be
adaptive in that “the audit program, working, papers, and results from the prior
period(s) become part of the auditor’s knowledge base in determining an appropriate
evidence strategy (Pt) for the current year (period t) (Wright 1988)” (Mock and
Wright 1993, page 40).

However, this audit evidential planning model has a significant weakness, which is
recognized by Mock and Wright (1993).59 The weakness relates to the nonrecognition of, what Mock and Wright (1993, page 40) refer to as, “intra-year”
activity results, or in other words, the auditor’s two-stage assessment of engagement
risk (see Section 2.3.1). That is, “current-year audit results may also dramatically
affect the ongoing audit activity, however no measurement of this “intra-year”
activity is made in this study.” Therefore, and as prescribed in auditing standards
(ISA 315/AUS 402 and ISA 330/AUS 406), audit evidential planning models should
explicitly recognize the adaptive nature of audit programs to both inter-audit and
intra-audit changes in engagement risk assessments.

Mock and Wright (1999), in a follow-up study to Mock and Wright (1993), refer to
the portrayal of audit planning by auditing standards, as a process involving (i)
engagement risk recognition and assessment and (ii) audit program content
determination for collecting sufficient appropriate evidence to form the audit
57 As shown in Figure 2.1, the model comprises four phases: (i) a general planning phase, which
involves assessment o f engagement risks and materiality considerations; (ii) an audit program
planning phase, where the results o f the previous phase plus the auditor’s knowledge base comprised
o f various decision rules, processes, and tools are combined to develop an evidence collection
strategy; (iii) the audit program, which details the strategy in the form o f the nature, extent, and timing
o f audit procedures; and (iv) audit results including the frequency and magnitude o f errors as a result
o f implementing the evidence collection strategy as detailed in the audit program.
58 Bedard (1989), Biggs and Mock (1983), Cohen and Kida (1989), Houghton and Fogarty (1991),
Joyce (1976), Joyce and Biddle (1981), Kaplan (1985), Libby, Artman, and Willingham (1985),
McDaniel (1990), McNair (1991), Mock and Turner (1981), Palmrose (1989), and Wright (1988).
59 Studies that adopt the model include: DiPietro, Mock, and Wright (1994); Fukukawa, Mock, and
Wright (2004); Quadackers, Mock, and Maijoor (1996); and Mock and Wright (1999).
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opinion. Mock and Wright (1999) note that both these phases are important to audit
efficiency and effectiveness, and once more explicitly recognize the auditor’s two
stage assessment of engagement risks in the first phase (that is, engagement risk
recognition and assessment). However, Mock and Wright (1999) again do not report
the impact of the auditor’s two “intra-year” engagement risk assessments on initial
and revised audit program content, respectively.

Bedard and Wright (1994) present a simplified model of the audit planning process
based on the audit risk model as involving two basic stages: (i) the auditor’s
identification of risks and affect on the likelihood of material error and (ii) planning
(that is, design and development) of a (cost-effective) audit program based on the
stage (i) results.

This model is used to experimentally test auditor evidential

planning strategies in response to both current risk factors and prior audit
adjustments, and at various levels of domain-specific auditor experience, at each of
the two planning stages. However, like the Mock and Wright (1993) audit evidential
planning model, this audit planning process model does not explicitly reflect the
adaptive nature of audit programs to results from both the auditor’s inter- and intra
audit engagement risk assessments. Nonetheless, the model is presented in context
of the study’s objective to experimentally examine the effect of prior adjusting
entries and current risk factors on audit planning judgment and decisions, rather than
in context of examining the audit evidential planning process in an archival setting.

Wright and Bedard (2000) adapt the experimental materials used in Bedard and
Wright (1994) and use a similar two-stage model of the audit planning process in
their multistage investigation of how variation in inherent risk factors affects
auditors’ decision processes throughout audit planning, including risk assessment,
hypotheses generation, and development and justification of audit programs.60
Wright and Bedard (2000, page 124) state, “risk recognition and assessment,
analytical procedures and audit test planning should be integrated processes, and the
recognition and interpretation of risk factors should provide the foundation for an
effective and efficient audit.” Nonetheless, in adopting Bedard and Wright’s (1994)
60 The first stage is referred to as “intelligence gathering” where risks are (i) recognized, and (ii)
preliminarily assessed as to their effect on the likelihood o f material misstatements. This stage
includes the performance o f analytical procedures and the generation o f hypotheses about possible
causes o f unexpected discrepancies. The second stage is referred to as “audit program planning”, and
involves choosing appropriate and cost-effective audit procedures (that is, the nature, extent, and
timing).
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audit planning process model, Wright and Bedard (2000) also do not separately
measure inter- and intra-audit engagement risk assessments, and, therefore, do not
examine the relation between such results (assessments) and initially planned and
subsequently revised auditor effort.

Fukukawa, Mock, and Wright (2004) present a general audit risk framework that
models practice and depicts a broad set of risks and audit decisions. Figure 2.3
shows three sets of rectangles depicting the two levels of risk assessments often
made in practice (that is, “Client Risks” and “Assertion-level Risks”), and the key
audit planning decisions related to the nature, extent, staffing, and timing of audit
procedures. The client risks are “higher level risk assessment”, categorized into the
“Engagement-level Risks” (that is, business risks, fraud risks, and other risks) and
the “Account-level Risk”. These are linked to “Assertion-level Risk Assessments”,
including inherent risks and control risks, as formally assessed by audit firms in
accordance with professional pronouncements such as AUS 402. Fukukawa, Mock,
and Wright (2004, page 5) state, audit planning decisions may be directly influenced
by specific risk assessments”, or “audit plans may be influenced by assessments of
IR and CR”. Although the framework does not depict intra- and inter-audit changes
in the auditor’s assessments of such client-level and assertion-level risks, results are
reported based on inter-audit changes in the risk assessment.

In summary, audit evidential planning models provide more useful theoretical
frameworks than the audit risk model for examining empirically the relation between
the auditor’s engagement risk assessments and planned auditor effort details, such as
those contained in audit programs. Such models reveal much about this aspect of the
audit process, and, therefore, on a key aspect of audit production.

However,

alternative models that examine the impact of the auditor’s inter- and intra-audit
assessments of engagement risk may provide other and potentially more useful
insights, and these are developed in Part II.

2.5 Core Audit Production and Pricing Studies
Audit production and pricing studies indirectly encompass the audit evidential
planning studies since the audit planning phase is both a major activity and a
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determinant of subsequent audit production activity (see Section 2.1).61 However,
the basic difference between the two literatures is that the audit risk model
theoretically underpins the audit evidential planning studies, whereas audit
production/pricing studies are based on models derived from microeconomic theories
of the firm and production. That is, production functions are used to explain and
examine empirically the relation between a firm’s measurable output of a commodity
and the required sets of capital and labor inputs for a given state of technology.62
The audit production and pricing literature contains numerous studies that examine
the relation between measurable outputs of the audit process, such as audit fees and
hours, and auditee characteristics related to size, complexity, and risk, using such
production function models. This section (chronologically) reviews core studies by
O’Keefe, Simunic, and Stein (1994) and Simunic (1980), with the focus on their
theoretical contributions and limitations. The results of these and other studies are
summarized in Chapter Three, Section 3.3.

Simunic (1980) is generally regarded as one of the seminal published studies on the
economics of auditing, providing initial insights into audit production functions,
particularly determinants of audit pricing/fees.

Insights into audit production

functions, particularly determinants of audit pricing/fees, are provided through the
development and empirical testing of a demand-based positive model of the audit
process by which audit quantity and price (that is, audit fees) are determined. The
model, referred to as the “fee determination model”, is based on a number of
assumptions, including that the potential legal liability, or what Simunic (1980)
refers to as the “loss exposure”, of an auditee and auditor to financial statement
users, influences the design of external financial reporting systems, including the
61 Stein, Simunic, and O’Keefe (1994, page 128) state, “empirical study o f the production o f audit
services is necessary to understand the market for audit services. Many important issues such as the
competitiveness o f the market, the prudence o f allowing auditors to provide management advisory
services for audit clients, the effect o f multi-period pricing (low-balling) on auditor independence, and
the efficient use o f audit resources - all require knowledge o f audit production.”
62 More formally, a production function represents the “technically-efficient input combinations for
producing given amounts o f outputs” (Hess 2002, page 343), where technically efficient input
combinations refers to the minimum levels o f inputs required to produce the designated outputs.
63 Simunic (1980) claims that there had been essentially no previous empirical research in the areas of
audit production functions and sources o f audit production economies. The study draws from earlier
works on market concentration (Demsetz 1973), audit choice (Demski and Swieringa 1974), industrial
organization (Weiss 1971), product differentiation (Rosen 1974), and scale economies (Stigler 1968).
Relevant industrial organization works cited by Doogar (2001) include: Bain (1956); Lancaster
(1966); Rosen (1974); Stigler (1958, 1964, 1968); and Weiss (1972, 1974). Whilst Cobbin (2002), in
a comprehensive review o f the audit fee determinant literature, points out a number o f related studies
before Simunic (1980) including: Bedingfield and Loeb (1972); Elliot and Korpi (1978); and
Hobgood and Sciarrino (1972).
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In a competitive market (that is, assuming

unconstrained minimization of expected total costs), Simunic (1980) shows that audit
fees will equal the auditor’s expected costs as described in Equation (2.3), or more
formally, the minimum audit fee for different levels of audit quality will equal the
r

incremental expected total cost E(C).

E(C)

= cq +E

(d\a, q) E(0)

(2.3)

Where
E (C )

=

Total expected costs, or audit fee.

c

=

The per-unit factor cost o f external audit resources to the auditor, including all
opportunity costs and, therefore, a provision for normal profit.

q

=

The quantity o f resources utilized by the auditor in performing the audit.

E(d)

=

A n expectation conditional on both the auditor’s resource quantity in
performing the audit and the auditee’s internal accounting system design.

a

=

The quantity o f resources utilized directly by the auditee in operating the
internal accounting system .

E (0)

=

A n unconditional expectation o f ex-post fraction o f losses borne by the auditor
and auditee.

Note that the auditor’s expected costs, and therefore minimum fees, are a function of
the auditee’s financial reporting system. This expectation is consistent with auditing
standards that prescribe a positive relation between auditor effort (for example, the
amount of audit procedures) and engagement risk, including internal control
weaknesses and/or non-reliance.65 However, audit fee determinant models have
generally used simplistic proxies for an auditee’s internal accounting system design,
for example, internal control risk related dichotomous variables, which are generally
found to be insignificant, or at best weakly significant. Therefore, the challenge
remains to address such counter-intuitive results, as attempted in Part II of this thesis.
.V. '

Following discussions with representatives of the then Big 8 audit firms,66 as well as
representatives of five organizations writing professional liability insurance coverage
64 Studies that specifically refer to, and adapt the model in the form o f Equation (2.3) include Houston,
Peters, and Pratt (1999, 2005) and Pratt and Stice (1994).
65 See Section 2.3.
66 Arthur Andersen and Co., Arthur Young and Co., Coopers and Lybrand, Deloitte Haskins and Sells,
Ernst and Whinney, Peat Marwick Mitchell and Co., Price Waterhouse and Co., and Touche Ross.
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for accountants, a number of factors were identified as possible determinants of the
variations in liability loss exposure across audit engagements. Simunic (1980) posits
three “loss exposure” or audit fee determinants: differences in loss exposure;
differences in assessed loss-sharing ratio; and differences in auditor production
functions.

The literature broadly categorizes these audit fee determinants under the

headings of auditee size, auditee (operational) complexity, and auditee risks, which
include auditing problems associated with certain financial statement components
(especially inventories and receivables), the industry of the auditee, type of prior
audit opinion received, and whether the auditee is a publicly or closely held
company.

Simunic’s (1980) fee model is developed and specified in context of examining the
competitiveness of the U.S. audit industry, including the former Big 8 audit firms,
under the then institutional arrangements. As such, care must be taken when testing
the model in alternative audit markets given that the underlying economic
assumptions affecting the audit production determinants, as influenced by
institutional and regulatory arrangements, may not be appropriate in settings different
to the Simunic (1980) study.68 Nonetheless, the literature contains numerous audit
fee/pricing studies, which examine key factor determinants of audit production (fees)
in different economic markets and regulatory settings (see Chapter Three, Section
3.3). In general, most studies support the robustness and generalizability of the basic
form of the audit fee model in alternative audit markets and research settings.69

Recent interesting extensions to the literature include two international studies: (i) of
cross-sectional variations in audit fees across twelve countries in Europe, Africa, and

67 Simunic (1980) refers to this third fee determinant factor as differences in auditor production
functions across engagements. In essence, this variable was used to control for the effects o f auditor
learning, measured by the number o f years an auditee has used its current auditor. Another common
fee determinant in cross-sectional studies is an auditor size variable (for example, Big N versus nonBig N audit firms), also used in audit competition and, in particular, auditor choice/quality studies
based on the seminal work o f De Angelo (1981).
68 Simunic (1980, page 168) states, “the spatial location o f the function assessed for a specific
engagement can be influenced by many factors, including the legal environment and various
characteristics o f the engagement, which I call determinants o f loss exposure.” Cobbin (2002, page
54) states, “the review indicates a lack o f consistent attention on the part o f investigators to marketspecific variables. Little attention has been given to variables, which could proxy for a range o f
historical, cultural, institutional or dimensions within the markets. While it is held that many markets
have their own specific characteristics which signify differentiation as between each o f them, this
aspect o f the research has not been actively pursued.”
69 Felix, Grämling, and Maletta (2001) note that such empirical models have demonstrated good
explanatory power and have been robust across different samples and different time periods.
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Asia (Chung and Narasimhan 2000); and (ii) of the supply and demand for large-firm
auditors across twenty countries using a simultaneous-equations approach (Fargher,
Taylor, and Simon 2001).

Other works include consideration of long-run

equilibrium relations among audit fee determinant variables, as well as time lags in
the adjustment of the dependent variable, using panel data unit root test and
cointegration analysis to estimate error correction models (Chou and Lee 2003). As
well as a study of audit fees for U.K. entities in the early part of the previous century
(Matthews and Peel 2003), and of the voluntary sector (Beattie, Goodacre, Pratt, and
Stevenson 2001).

2.5.1 Solving the Audit Production Problem
O’Keefe, Simunic, and Stein (1994) and a related study by Stein, Simunic, and
O’Keefe (1994), as can be reasonably determined, are the first published works
attempting to solve “the audit production problem”.

The problem stems from the

fact that audit production outcome in the form of the level of assurance provided by
the auditor’s report from a given audit, that is, audit quality, is not directly
observable. However, models of production, such as the Cobb-Douglas production
function or the more general constant elasticity of substitution (CES) production
function, are based on measurable outputs and inputs.

In addition, they require

consideration of assumptions about the firm’s optimization objective (that is, cost
minimization or profit maximization), returns to scale (that is, constant, decreasing,
or increasing) and value of the transformation parameters, and the firm’s technology
index (see, for example, Hess 2002). Otherwise, the relation (that is, the production
function) between the output and inputs for a given state of technology cannot be
-

n t

empirically determined or described.

In general, production function models take the following untransformed functional
form.

Q = A x / 1x / 2 . . . x / n

(2.4)

70 Simunic (1980) does not attempt to solve the “audit production problem”, despite acknowledging
cross-sectional differences in audit production functions in his fee determinant model through the
auditor learning variable.
71 Note that the approach used in the demand side/auditor choice literature is to measure or proxy the
quality o f audit assurance demanded using, for example, a dichotomous top tier/non-top tier
accounting firm variable (De Angelo 1981).
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Where
Q = Output of a commodity.
A = Index (cost) of technology (A > 0 and fixed).
x, = Factor input i (/ = 1 . . . n) (for example, grades or rank of labor hours).
ßi = Transformation parameter (ßi > 0, i = 1 ... n).

Before specifying a testable model of the production function, O’Keefe, Simunic,
and Stein (1994) and Simunic (1980) detail key assumptions reflecting the prevailing
economics of the audit services market: (i) the level of assurance (audit quality)
provided by an audit firm is fixed across auditees in accordance with audit firm
policy; (ii) the audit firm operates in a competitive market driving the production of
the desired level of assurance at least cost; (iii) the auditee’s characteristics such as
structure (including size, geographic dispersion of operations, product, and industry
diversification) and internal control system are predetermined, or exogenous; and (iv)
auditees select an auditor to deliver a desired level of audit assurance.72

The first two assumptions (that is, fixed level of assurance and cost minimization)
lead to solving a short-run production function: note that in the long-run, all factor
inputs are decision variables.

On cost minimization versus profit maximization,

O’Keefe, Simunic, and Stein (1994, page 244) recognizes that “formulating the
auditor’s decision as a constrained cost minimization is a simplification of the
auditor’s problem. Auditors frequently speak of “value billing” their services, which
suggests profit maximization is the relevant object.” However, O’Keefe, Simunic,
and Stein (1994, page 244) note that this objective requires data on “factors which
could be associated with variations in the price competitiveness, hence profitability
of individual engagement. Furthermore, there are likely to be other valued aspects of
the audit service.” Given these assumption, the auditor solves the following problem
for a given audit engagement.

Minimize c (h, y)
h

(2.5)

such that q ~ p (h, y)
72 As previously noted, many audit fee determinant studies are set in alternative audit service markets,
and, therefore, the assumptions for the prevailing economics o f such markets may be different to the
setting o f the O’Keefe, Simunic, and Stein (1994) and Simunic (1980) studies (see footnote 68 and
Section 2.5.2 for further discussion).

Chapter Two: Sources of Guidance and Theory

49

Where
c(-) =

Audit cost function.

h = (h\, . . . hj) a vector of audit service inputs or factor demands, where hj denotes
the quantity of each type of input.
y =

(yi, . . yi) a vector of client firm characteristics related to size, complexity, and
risk, and exogenous from the auditor’s perspective.

q =
p (•) =

The level of assurance provided by the audit firm.
Audit production function, based on a constant elasticity of substitution, for
example, in the form of a Cobb-Douglas production function, and specified in
the following untransformed exponential functional form.

The above is the standard problem of minimizing costs for a given output.

The

optimum combination of audit service inputs, which is found by simultaneously
equating the marginal factor costs with the marginal “assurance” product o f each
input, is denoted h*. Therefore, audit production studies estimate the factor demand
for audit service inputs, given outputs such as the relative prices (audit fees) and a
particular level of audit assurance (audit quality) (V) such that:

h*_l = P'1(q, Y) V; = 1 , . . . , . /

(2.6)

Where

h* = Units of labor, capital, and other resources used in audit production.
Note h* can be measured using hours of j grades o f labor charged to an engagement
(for example, across key audit activities or auditor staff ranks, such as partners,
managers, seniors, auditors, etc.), which in reality may differ from actual audit hours
due to under-reporting, over-reporting, or mis-classification of actual auditor effort
(Hackenbrack and Knechel 1997). h* also can be measured using audit fees, which
also may differ from chargeable dollars due to fee negotiations (Bell, Landsman, and
Shackelford 2000).

Whilst production models normally include both labor and

capital inputs, capital inputs are not considered given that audit production is a
highly labor intensive activity.

In addition, given that marginal input data is

generally unavailable, another assumption is that the marginal cost ratios o f the
various grades of labor are constant across engagements. This allows for the cross-
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sectional variation in the mix of labor to reflect variations due to different client
characteristics.

As indicated above, the problem is that there is no single theory of production from
which p '1 (<q, y) can be deduced. Nonetheless, O’Keefe, Simunic, and Stein (1994)
investigate a number of functional forms and settle for the following transformed
model.73

(2.7)

ln hji - /?oji + ß\\ ln Aj + Z ß]\ Yi In Aj

Where
In

=

Natural logarithm transformation.

hji

=

j grades o f labor (for example, in aggregate or disaggregated into auditor
staff ranks or key audit activities) for auditee z.

A;

=

Auditee (z) size.

y,

=

A ll other auditee (z) engagement characteristics related to size, complexity,
and risk.

/?0ji

=

The initial (0) factor (/') amounts for auditee (z).

/?ji

=

Factor (/') demand elasticities, or percentage changes, for auditee (z).

Equation (2.7) differs from other empirical models considered by O’Keefe, Simunic,
and Stein (1994) in that (i) it recognizes the importance of auditee size as a key
determinant of audit hours/fees (that is, the

[ß \ j In AJ

component of Equation (2.7)),

and (ii) it recognizes other characteristics assumed to affect audit hours/fees through
a non-linear (curvilinear) relation between audit hours/fees and auditee size (that is,
the

[Z ß}\ Yi In AJ

component of Equation (2.7)). In other words, the elasticity of

hours/fees with respects to size is allowed to change with changes in other
characteristics.

The model, therefore, accommodates the empirical evidence supporting auditee size
as the most significant determinant, as well as the need to, what Stein, Simunic, and

73 Equation (2.7) is derived from the following underlying (untransformed) functional relation
(Simunic and Stein 1996).
hji = e p\\ A(/n+Iflifi

(2. 8)
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O’Keefe (1994) refer, “scale-up” the effects of other characteristics included in the
model.74

The log-log form of the model as shown by Equation (2.7) serves two purposes.
First, it is necessary to linearize the relation between auditor effort (whether
measured in fees or hours) and auditee size characteristics, given that the model is
derived from constant elasticity of substitution (CES) and Cobb-Douglas production
functions of the form Q = A x / 1Ycf2 . . . x/". Second, it may be sufficient to reduce
the presence of heteroscedasticity. These problems are addressed by regressing the
natural logarithm of fees/hours (dependent variable) on the natural log of auditee size
characteristics and other (usually not logged) explanatory variables. Studies have
examined other transformations with no significant impact on the overall results.75

In addition, the regression coefficients (ßj’s) represent factor demand elasticities, or
percentage changes, whilst the intercept values {ßyf) determine the initial factor
amounts. Stein, Simunic, and O’Keefe (1994, page 130) state, “As a result, tests of
the equality of estimated coefficients across the factor demand (hj) equations are
effectively tests for variables which influence the mix of labor hours used in
performing an audit.” That is, “a change in a particular client characteristic has no
effect on the mix of hours if the ß ’s for that characteristic are equal across all types of

74 Niemi (2002) presents a similar untransformed functional form of Equation (2.3).
Fee = a x i pi x2 p2 x3 p3 q>E(L0M)

(2.9)

Where
Fee
a
Xl, X2, x3
ßb $2, ß3
<P
E(Loss)

=
=
=
=
=
=

Total audit fees.
Fixed cost of auditing technology.
Partner, manager, and staff hours respectively.
Price elasticities of partner, manager, and staff hours respectively.
Risk coefficient attributable to auditor’s expected cost due to client failure (cp > 0).
The auditor’s expected cost due to client failure. That is, variables measuring the
auditor’s total cost and the probability of client failure, for example, based on client
characteristics related to size, complexity, and risk.

Taking natural logarithms to produce the following transformed model.
In (Fee) = In a + ß j n (x ^ + ß2In (x2) + ß3In (x3) + E (L oss)In <p

(2.10)

75 Bell, Knechel, and Willingham (1994) and O’Keefe, Simunic, and Stein (1994) consider alternative
functional forms such as linear, antilog of log, square root, cube root, and two-equation small/large
model. However, non-log-log transformations imply that the untransformed function is not identical
to Equation (2.4), and therefore, not consistent with the underlying theory of constant elasticity of
substitution (CES), including Cobb-Douglas production functions.
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labor (each factor input would change by the same percentage and the mix would be
unaffected).”

2.5.2 Summary
The purpose of detailing the above theoretical background is to highlight that audit
fee/hour determinant models, as derived from Cobb-Douglas type production
functions, may be sensitive to the economics of the market setting, as well as the
characteristics of the audit services supplier, and auditees. Therefore, care should be
taken to ensure that such models reflect the key, underlying production function
assumptions regarding the characteristics of the audit firm, the auditee, and the
economic setting that affects the behavior of both parties. In a strict sense, it is
appropriate for studies to adopt an audit fees/hours model specification in accordance
with the O’Keefe, Simunic, and Stein (1994) and Simunic (1980) models only if such
studies are set in similar economic settings to these studies. That is, an international
public accounting (Big N) firm’s U.S. audits of industrial (manufacturing) and
financial institutions for the year 1989.

In this regard, many audit pricing/production studies appropriately discuss the
assumptions underlying the auditor effort (fees/hours) model used, particularly when
the setting is significantly different to the O’Keefe, Simunic, and Stein (1994) and
Simunic (1980) studies. Such studies adapt a general or basic audit fee determinant
model to examine alternative economic settings and/or differentiated markets
through the inclusion of variables that theoretically capture the characteristics of
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t

Where studies adopt a similar auditor effort determinant model as

formulated by Simunic (1980) and O’Keefe, Simunic, and Stein (1994) (that is,
Equations (2.3) and (2.7), respectively) for use in different settings (that is, non-U.S.,
non-manufacturing, and non-Big N audit firms), the economic assumptions
underlying the models may be inappropriate. Consequently, the adopted models risk
being mis-specified, leading to the acceptance of false hypotheses.77

On a final note, O’Keefe, Simunic, and Stein (1994) provide evidence that even
when production functions are formulated into auditor effort determinant models that
appropriately reflect underlying assumptions about the prevailing economic and
market conditions, such models still may be mis-specified.

For example, in

estimating alternative specifications of the fee determination model, including that
used by Ashton, Elliot, and Willingham (1989), O’Keefe, Simunic, and Stein (1994,
page 246) state, “none of our empirical results are sensitive to the choice of
functional form, among those considered.”

This supports Stein, Simunic, and

O’Keefe’s (1994) call for further audit production research in additional industries,
as well as in differing auditing environments and periods (Fields, Fraser, and Wilkins
2004). Therefore, this study’s examination of audit production and pricing for a
major audit firm responsible for the financial report audits of Australian government
76 Examples of such studies include: determinants of (U.S.) municipal/public sector audit fees (see, for
example: Baber, Brooks, and Ricks 1987; Clatworthy, Mellet, and Peel 2002; Copley 1989; Dies and
Giroux 1992; Hackenbrack, Jensen, and Payne 2000; Houghton, Dolley, Jubb, and Chong (2002);
Rubin 1988, 1992; Sanders Allen, and Korte 1995; and Ward, Elder, and Kattelus 1994); domestic
audit hours determinants, as distinct to total (domestic plus foreign) hours (see, for example, Bell,
Knechel, and Willingham 1994); the impact of industry association on audit fees (see, for example,
Craswell, Francis, and Stokes 1995; Fields, Fraser, and Wilkins 2004; and Stein, Simunic, and
O’Keefe 1994); differential pricing of initial audit engagements (see, for example: Craswell and
Francis 1999; and Turpen 1990); provision of non-audit services on audit fees (see, for example:
Ashbaugh, LaFond, and Mayhew 2003; Chung and Kallapur 2003; DeFond, Raghunandan, and
Subramanyam 2002; Frankel, Johnson, and Nelson 2002; Houghton and Jubb 1999; Kinney,
Palmrose, and Scholz 2004; Palmrose 1986b; Simunic 1984; and Whisenant, Sankaraguruswamy, and
Raghunandan 2003); auditor switching/change (see, for example: Butterworth and Houghton 1995;
Gregory and Collier 1996; and Simon and Francis 1988); auditor/auditee size, industry specialization,
and market concentration effects on audit fees (see, for example: Craswell, Francis, and Taylor 1995;
DeFond, Francis, and Wong 2000; Ferguson and Stokes 2002; Francis 1984; Francis and Simon 1987;
Ferguson, Francis, and Stokes 2003; Gist 1994, 1995; Iyer and Iyer 1996; Lee 1996; Palmrose 1986a;
and Pearson and Trompeter 1994). Numerous studies also have examined audit fee determinants in
context of specific countries, most of which are reviewed by Cobbin (2002) and Chung and
Narasimhan (2002).
77 For example, Stein, Simunic, and O’Keefe (1994, page 142) find that variables have differing
impact on audit production (labor hours) across industries, and conclude, “studies of auditor hours,
fees, and so forth which include data from several industries need to seriously consider homogeneity
issues. This line of research needs to be expanded in many directions before a complete picture of
audit production emerges.” Cobbin (2002, page 67) notes, “the literature in aggregate provides a good
base level understanding of the determinants of audit fees. Few surprises are reported in respect of
generic variable however there is considerable effort required to further the understanding and
knowledge of factors that differentiate markets.”
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and public sector entities provides valuable insights and contributions to the
literature.

2.6 Bedard, Mock, and Wright’s (1999) Review Study
Bedard, Mock, and Wright’s (1999) review study highlights the voluminous nature
(breadth and depth) of audit evidential planning research, as well as areas not yet
empirically examined. This is achieved through the development of a useful and
highly relevant research taxonomy for identifying and categorizing the empirical
audit evidential planning research, including parts of the audit production literature.79
Accordingly, the taxonomy is used to position this study’s contribution, as well as
bound the breadth and depth of the literature review as presented in Chapter Three.
The opportunity is taken to modify their research taxonomy in light of the
importance of the holistic audit approach to engagement risk assessments in audit
planning design and execution, and the emergence of related auditing research. A
list of empirical studies on the relation between business risks and audit resource
allocation decisions published post Bedard, Mock, and Wright (1999) is presented.

2.6.1 The Research Taxonomy
Bedard, Mock, and Wright (1999) review and integrate the body of literature that
examines evidential planning decisions in auditing.

They suggest that audit

evidential planning entails five decisions concerning which accounts to focus on, the
nature, extent, and timing of tests, as well as the staff level to conduct the tests. They
also describe four main factors that may influence those decisions. One, materiality
assessments, which involve determining the significance of the particular account,
78 See Chapter Eleven, Section 11.4.3 for discussion on other conceptual problems with audit
production models.
9 In addition, they discuss issues that limit effective integration of the literature, and identify areas of
future research to overcome the limitations. It is worth noting that a basic reason for a lack of archival
audit evidential planning studies is due to the costly and proprietary nature of the required data.
80 Wright and Bedard (2000) also point out other related empirical audit evidential planning studies.
These include studies examining the responsiveness of risk assessments to the presence of auditee risk
characteristics (see, for example: Bamber 1983; Bedard and Wright 1994; Boritz, Gaber, and Lemon
1987; Colbert 1988; Jiambalvo and Waller 1984; Kaplan and Reckers 1989; and Libby, Artman, and
Willingham 1985). Studies examining the responsiveness of hypotheses generation to auditee risk
assessment variations (see, for example: Maletta 1993; and Wright and Bedard 2000). Studies
examining the responsiveness of audit programs to analytical procedures (see, for example: Biggs,
Mock, and Watkins 1989; Cohen and Kida 1989; and Pasewark and Strawser 1992). Studies
examining the relation between error hypotheses and audit planning (see, for example: Asare, Wright,
and Wright 1998; and Bedard, Mock, and Wright 1998). Studies examining the relation between error
hypothesis generation and audit program plans effectiveness (see, for example, Wright and Bedard
2000), and studies examining the justification of program planning decisions (see, for example: Biggs,
Mock, and Watkins 1989; Gibbins and Newton 1994; Koonce, Anderson, and Marchant 1995;
Peecher 1996; and Wright and Bedard 2000).
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cycle, or system being audited (ISA 320/AUS 306). Two, planning phase analytical
procedures, which entail comparing audit expectations to the client’s unaudited
balances and investigating areas of concern (ISA 520/AUS 512). Three, client risk
assessments, including control and inherent risk (ISA 200/AUS 202, ISA 240/AUS
210, ISA 315/AUS 402), and four, other factors as related to the auditor’s behavioral
attributes, the use of decision tools, and economic and legal pressures.
Bedard, Mock, and Wright (1999) use these five basic types of audit evidential
planning decisions and four main factors that may influence those decisions to
structure a research taxonomy to identify, classify, synthesize, and evaluate prior
research.

Using the research taxonomy, their review captures eighty-six audit

evidential planning studies and related (U.S.) professional pronouncements.

In

presenting an updated review of the literature post Bedard, Mock, and Wright (1999),
the opportunity is taken to modify the research taxonomy so that it reflects recent
developments and empirical research on audit evidential planning. As shown in
Table 2.1, the original Bedard, Mock, and Wright (1999) taxonomy now includes an
additional decision factor based on auditee and auditor business risks given its audit
practice significance (ISA 315/AUS 402), and the emerging literature.81 Post the
Bedard, Mock, and Wright (1999) review study, (other) empirical published studies
that focus on the relation between business risks and audit production/planning
include: Barron, Pratt, and Stice (2001); Bedard and Graham (2002); Bell,
Landsman, and Shackelford (2001); Fields, Fraser, and Wilkins (2004); Houston,
Peters, and Pratt (1999, 2005); Johnstone and Bedard (2003); Lyon and Maher
(2005); Niemi (2002); and Wu, Roebuck, and Fargher (2002).82

2.6.2 Scope of Research Taxonomy
Beyond the research taxonomy as shown in Table 2.1, the reviews by this study and
the Bedard, Mock, and Wright (1999) study exclude auditing research that deal with
judgments or decisions that are precursors to these decisions, such as research on
factors affecting inherent (and other) audit risk assessments or analytical procedures
hypotheses. Nor is a review presented of analytical and strategic auditing studies

81 See, for example: Bell, Marrs, Solomon, and Thomas (1997); O ’Donnell and Schulz (2005); Pany
and Whittington (2001); and Winogfrad, Gerson, and Berlin (2000).
82 Most o f these and other related auditing research are reviewed in Chapter Three, Section 3.4.
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Table 2.1
Revised Research Taxonomy o f the Evidential Planning Research Based on
______ Bedard, Mock, and Wright (1999)a

Shaded cells indicate, as far as can be reasonably determined, areas with no published research.
Unshaded cells indicate areas with published research. The cells with the grid pattern indicate those
areas reviewed in detail by this study.
This decision factor is included as a separate decision factor given the audit practice significance and
emerging literature.

related to audit planning and other auditor effort activities.83 Also excluded is a
review of the literature that criticizes the audit risk model from theory and practice
perspectives.84

Another body of literature not reviewed is that which builds

alternative underlying models for audit planning and evidence based on belief
revision models.

or

Other key studies excluded are Davidson and Gist’s (1996)

archival study on the relation between audit planning and total audit effort, and their
follow-up archival study on the influence of client factors on audit time budget
variances (Gist and Davidson 1999).

or

Table 2.1 also reveals a number of areas, as

far as reasonably determined, with no published research based on this study’s and
the Bedard, Mock, and Wright (1999) literature reviews, as indicated by the shaded
cells.

83 See, for example: Caplan (1999); Morton (1993); Newman, Patterson, and Smith (2001); Pae and
Yoo (2001); Patterson and Noel (2003); Patterson and Smith (2003); and Smith, Tiras, and
Vichitlekam (2000).
84 See, for example: Akresh, Loebbecke, and Scott (1988); Bedard, Gopi, and Vijayalakshmi (1991);
Cushing, Graham, Palmrose, Roussey, and Solomon (1995); Gillett (1993); Kinney (1983); and
Pincus and Caster (1996).
85 See, for example: Krishnamoorthty, Mock, and Washington (1999); Mock, Wright, and Srivastava
(1998); Srivastava and Shafer (1992); and Srivastava, Wright, and Mock (2002).
86 However, these are reviewed in Chapter Three, Section 3.3 given their significant contribution in
the audit production literature.
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2.6.3 Key Findings

On the nature of audit tests, archival studies, such as Mock and Wright (1993, 1999),
find that nature decisions are not statistically related to inherent and control risks
despite experimental studies generally finding otherwise. Bedard, Mock, and Wright
(1999) state that this is a significant issue for future research to address the apparent
lack of association between risk factors and audit evidential planning in archival
settings, being contrary to what professional pronouncements prescribe (for example,
the audit risk standards). On the extent of tests, in contrast with the findings on the
nature of tests, both archival and experimental studies find evidence of a statistical
relation between certain risk factors and extent judgments. On the focus, timing, and
staffing decisions, Bedard, Mock, and Wright (1999) out that very few studies
explore how factors affecting these decisions in turn affect evidential plans, and
therefore scope exists to make significant contributions in the literature.

2.7 Summary and Conclusion

This chapter presents a review of key auditing standards and core auditing research
within the audit evidential planning and audit production literatures. The review
primarily flags the principal sources of guidance and theory for developing both
audit evidential planning and audit production/pricing models. Core archival and
experimental studies on audit evidential planning include Mock and Wright (1993)
and Bedard and Wright (1994), respectively, whilst Simunic (1980) is generally
regarded as the seminal study on determinants of audit production and audit fees. A
significant difference between the two literatures is that, the audit risk model
theoretically underpins the audit evidential planning studies, whereas the audit
production/pricing studies are based on microeconomic theories of the firm and
production. Following a review of Bedard, Mock, and Wright (1999), their research
taxonomy on audit evidential planning research is modified to separately recognize
the role of both auditor and auditee business risk assessments in audit planning
design and execution, and audit production in general.

87 It appears that only Cohen and Hanno (2000) and Srinidhi and Vaserhelyi (1986) report results on
the timing o f audit procedures.
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CHAPTER THREE
REVIEW OF KEY AUDITING RESEARCH

3.1 Introduction
This chapter provides a less extensive, but nonetheless updated literature review than
that by Bedard, Mock, and Wright (1999) and Caster, Massey, and Wright (2000).88
The main purpose of this review is to highlight the mixed and counter-intuitive
results on the relation between client risk characteristics/auditor engagement risk
assessments, and audit planning and production decisions.89 Such decisions include
those affecting the nature and extent of audit procedures, as well as staffing based
decisions affecting the category/rank of personnel assigned to conduct, evaluate the
evidence obtained, and review conclusions reached from such audit procedures. The
review provides the basis for the subsequent development of alternative testable audit
production models, as well as consideration of research design improvements to the
current literature.

To facilitate the review, auditing research is categorized using a three-tiered system.
First, studies are grouped into core auditing research representing audit evidential
planning or audit production studies (see Chapter Two, Sections 2.4 and 2.5,
respectively). Second, the studies are differentiated into those providing evidence
supporting or not supporting the expected positive relation between client risk
characteristics/auditor engagement risk assessments and audit resource allocation
decisions.90 Third, and for the audit evidential planning studies, these are separated
according to the research method/design (that is, experimental or archival). This
approach is useful for revealing the extent to which mixed and counter-intuitive
results are reported both across and within the audit evidential planning and audit

88 Bedard, Mock, and Wright (1999) is reviewed in Chapter Two, Section 2.6. Caster, Massey, and
Wright (2000) provide a comprehensive review o f literature on audit risk, audit risk model
components (that is, inherent risk and control risk), business risk, and audit programs in context o f
error generation and error detection processes.
89 The mixed results, which appear in both experimental and archival based studies, are discussed in
prior studies including: Bedard, Mock, and Wright (1999); Johnstone and Bedard (2001); Mock and
Wright (1993, 1999); and Wright and Bedard (2000).
90 As indicated in Table 2.1, the review includes audit evidential planning literature relevant to this
study, as well as other relevant studies published after the Bedard, Mock, and Wright (1999) review
study. Auditing research outside the focus o f this study is discussed in Chapter Two, Sections 2.1 and
2.6.2, and also indicated in Table 2.1 (see also Bedard, Mock, and Wright 1999 and Wright and
Bedard 2000).
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production studies, as well as the extent to which such results are driven (limited) by
research design issues.

The chapter is structured as follows. Section 3.2 presents a review of the relevant
key empirical studies of the audit evidential planning literature, whilst Section 3.3
reviews the relevant key empirical studies of the audit production (supply-side)
literature. Section 3.4 reviews the literature that examines specifically the relation
between auditee and auditor business risks and audit evidential planning and
production decisions. Section 3.5 contains a summary and conclusion of the chapter,
with emphasis on highlighting the theoretical gaps and research design weaknesses
identified in the literature that are addressed in Part II.

3.2 Audit Evidential Planning Research
3.2.1 Experimental Based Studies
Experimental based studies examining auditor judgment on various audit tasks
provide valuable insights into the expected positive relation between client risk
characteristics/auditor engagement risk assessments and audit resource allocation
decisions, as espoused by auditing standards and guidance. Although many studies
provide evidence that supports the expected positive association, other studies
provide evidence to the contrary, giving rise to mixed and counter-intuitive results
within this grouping of auditing research. The mixed results are highlighted by first
reviewing chronologically a number of studies that do not support audit planning
adaptability to changes in auditee characteristics and audit risk factors, in particular,
studies empirically examining and supporting the existence of an anchoring heuristic
by auditors across various decision settings. This is followed by a chronological
review of studies that do provide evidence of audit planning adaptability to
variations in such auditee characteristics and audit risk factors.

3.2.1.1 Evidence o f Anchoring Heuristics

Mock and Turner (1981, 1999) provide strong evidence of an anchoring effect, in
that audit seniors and supervisors based sample sizes for most audit procedures on
initial planned sample sizes. However, they also provide substantial evidence on the
variability (lack of consensus) in audit program planning decisions made by
approximately 200 auditors in a relatively complex task, including judgments about
risk and materiality and the relevance of internal control strengths. These judgments
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correspond to the two-stage assessment of engagement risks (that is, understanding
risks and then confirming such understanding via appropriate tests such as control
tests), as required by auditing standards (ISA 315/AUS 402 and ISA 330/AUS 406).
Findings also revealed that lower control risk was consistently associated with
reduced testing (extent).

Biggs and Mock (1983), in a follow-up study to Mock and Turner (1981), perform a
verbal protocol analysis on auditor information processing behavior and choice
behavior, providing insights into why audit effort decisions are so variable. Overall,
results are consistent with Mock and Turner (1981), indicating an apparent lack of
consensus for subjects’ decisions on all audit procedures and, in particular, anchoring
affects of standard audit programs.

The auditor specific variables explaining a

significant amount of the decision variance were information search strategy
(systematic, direct, or mixed), generation of alternative hypotheses (many at early
stage of task or early closure on alternatives), and decision heuristics (anchoring or
risk consciousness).

Relevant to this study is the result that the client specific

variable of internal control reliance also explained a significant amount of the
decision variance, at least from a cross-sectional perspective.

This, therefore,

suggests that audit effort, as evidenced by such decision variance, is adapted to
control risk. Further, and contrary to expectations, for sample size decisions, when
improvement in controls was “fair”, greater reduced sampling was observed than for
the “strong” improvement case.

Biggs, Mock, and Watkins (1988) also conduct a verbal protocol analysis, this time
on how auditors revise audit programs in light of their analytical review judgments
and client risks. Results reveal that when the study’s four auditor subjects used
analytical procedures to identify higher risk areas (audit problems) audit effort in
terms of the extent of planned substantive procedures increased, but where lower risk
areas were identified (audit opportunities), the evidence suggested that audit effort
did not reduce.

Biggs, Mock, and Watkins (1988) suggest that evidence from

analytical procedures serves primarily as “red flags” to identify areas of audit risk,
and has varying (limited) impact on planned audit effort.

Wright (1988) examines the impact of anchoring on prior working papers with
respect to the planning of substantive audit procedures.

On audit effectiveness,
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access to prior working papers did not appear to create a serious anchoring effect in
that auditors were aware of changes in the client’s environment and adaptive in
making necessary changes to audit programs. In addition, auditors were more likely
to plan tests to search for reoccurrence of errors. However, with respect to audit
efficiency, results showed that reliance on prior working papers did have an adverse
effect in that significantly more procedures and a greater number of tests were
planned than those for the consensus group.91

Bedard and Wright (1994) investigate auditor evidential planning strategies in
response to current risk factors (a management compensation plan with income
targets and complexity of the cost accounting system), and prior audit adjusting
entries (AJE) by examining planning judgments and decisions of auditors regarding
both their assessments of the likelihood of material error(s) (LME) and audit
program selection at various levels of domain-specific experience. Overall, results
indicate that risk assessments that focus on past problems are more likely for
individuals less experienced in the area under audit. Prior AJE were most strongly
associated with LME for less experienced auditors, suggesting a potential anchoring
heuristic, and corroborating archival results on auditors’ use of prior error
heuristics.92

In addition, audit hours (extent) were not affected by the

inherent/control risk manipulations. The more experienced auditors considered both
the presence of prior errors and the level of current-year risks (the management
compensation plan) as contributory to their risk assessments. On audit program
effectiveness (assessing the ability of the program to address the seeded error), a
positive association was found with domain-specific experience. LME judgments
were also positively associated with audit program effectiveness, again corroborating
archival results, but less strongly than the auditors’ level of domain-specific
experience.

Wright and Wright (1997), in a follow-up study to Bedard and Wright (1994),
investigate the impact of industry experience on the generation of hypotheses of
likely errors in conducting analytical procedures and other audit planning tasks risk
assessment and extent of testing via a case experiment using auditors with varying

91 Wright (1988) notes that other heuristics such as task familiarity/complexity may moderate and/or
dominate the anchoring effect.
92 See, for example: Kreutzfeldt and Wallace (1986); Mock and Wright (1993, 1999); and Wright and
Ashton 1989).
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Results suggest that industry

experience significantly enhanced hypothesis generation in identifying errors but did
not affect risk assessments or revisions to planned extent as expected. However,
proportionately more audit hours were assigned to more experienced audit staff for
misstated accounts.

Zimbelman (1997) examines whether decomposing audit risk into components
representing risk of intentional and unintentional error, as required by U.S.
professional pronouncements (SAS No. 82) affects audit planning judgments.
Results provide evidence of a relation between fraud risk factors and the planned
extent of audit tests when a decomposed risk assessment strategy is used. However,
no variation was found in the nature of planned audit tests, nor in the variation in
either nature or extent of audit plans in response to fraud risks when the strategy is
not based on a decomposed audit risk strategy.

Heintz, White, and Bedard (1999), in an extension of the Kinney and Uecker (1982)
study, report that client risk factors affect the extent of anchoring, particularly in
audit focus decisions. In addition, anchoring was less likely to occur when there was
evidence of possible reliability problems in the client’s accounting systems. This
suggests that anchoring on prior period audit plans would be more prevalent in
situations where client risks related to either data reliability or financial reporting are
low.

Glover, Jiambalvo, and Kennedy (2000) examine the extent to which a significant
unexpected fluctuation causes revisions to initial audit plans, based on prior year
inherent and control risk assessments. Specifically, they investigate the effect of two
factors on auditors’ changes in preliminary audit plans: (1) the extent to which
management’s explanations are corroborated, and (2) the intent for management to
misstate financial results. Results support that audit plans are more likely to be
revised when there is both little corroboration of management’s explanation and
management has explicit incentive to misstate financial results.

However, a

relatively high proportion of auditors (44 percent) did not increase planned tests in
this condition. In light of these results, Glover, Jiambalvo, and Kennedy (2000)
suggest that further research is needed to better understand the auditor’s reluctance to
expand testing and whether this reluctance jeopardizes audit effectiveness.
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3.2.1.2 Evidence of Audit Planning Adaptability
In contrast to the above results, the following studies provide evidence that auditors
do adjust audit programs in response to manipulations of auditee characteristics and
audit risk factors. Joyce (1976), in a follow-up study to Ashton’s (1974) work on
internal control evaluation, posits that differences in initial audit program plans may
lead to differences in subsequent audit tests, and therefore differing costs and
different opinions.

Joyce’s (1976) study on audit planning judgments provides

evidence that indicates considerable disagreement concerning how the subject
auditors weighted information related to accounts receivable, as well as little
consensus on the planned extent (hours) of audit procedures.

Gaumintz, Nunamaker, Surdick, and Thomas (1982), in an extension of both Ashton
(1974) and Joyce (1976), required auditors from four audit firm offices to make
judgments on the quality of internal control over accounts receivable and to then
estimate the number of hours required to assess their propriety and collectability.
Results indicate both an inverse relation between the strength of internal control and
the number of audit hours planned and, contrary to Joyce (1976), consensus
regarding the auditors’ hour estimates as strong as that found by Ashton (1974).
Tabor’s (1983) study also examines auditor judgments for both internal control
evaluations and subsequent audit program planning decisions using participants from
four audit firms.

Consistent with the two-stage (intra-audit) assessment of

engagement risks, the results regarding the extent of compliance and substantive
testing are presented in terms of sample size decisions for both preliminary and
revised audit programs. Results show that the auditors’ average consensus measures
for both internal control reliability judgments and sample size decisions at the
preliminary audit program stage are at least similar to prior studies. Of more interest
are results indicating significant differences in the auditors’ sample size decisions
between the preliminary audit program stage, which is based on client background
information, and the audit program revision stage after the auditors are given
compliance test results. Evidence is provided on the existence of significant firm and
experience effects for both reliability judgments and sample size decisions at the
audit program revision stage when participants’ mean responses are analyzed.
However, only the firm effect was significant for sample size decisions at the audit
program revision stage. Therefore, Tabor (1983) shows an association between audit
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program decisions and internal control reliability, as well as other factors related to
firm and experience effects.

Abdel-Khalik, Snowball, and Wragge (1983) examine the relation between certain
organizational variables related to internal audit and audit program planning
decisions. Auditing standards espouse that internal audit can be a positive feature of
an organization’s internal control structure, and therefore, possibly reduce
engagement risks (ISA 610/AUS 604).

They found that the organizational

independence of the internal audit department was a significant factor in reducing the
extent of audit program planning hours (compliance and substantive testing).

Libby, Artman, and Willingham (1985) also examine the effect that internal control
evaluation exerts on audit planning decisions. Auditors were required to provide
internal control reliance ratings (on a ten-point scale ranging from no reliance to
maximum) for a series of audit cases describing a set of controls for accounts
payable. The cases were subject to manipulations of the strength of the controls and
the strength of compliance tests over processes of differing levels of process
susceptibility (inherent risk at the individual process level).

Results show that

control reliance was associated with both control design strength and process
susceptibility. These results imply that auditor’s planning decisions are based on
complex combinations of client information, knowledge of transactions, and client
procedures designed to prevent errors in those transactions.

Kaplan (1985), in a further extension of Joyce (1976), provides evidence on whether
internal control effectiveness (strong, moderate, or weak), environmental information
(dynamic, slightly dynamic, or stable), and explicit (versus no explicit) elicitation of
an overall evaluation of internal control significantly influence audit planning hours.
Results indicate a significant interaction effect between environment type and
internal control effectiveness with respect to planning hours, supporting the inter
relatedness of a client’s macro environmental characteristics and its internal control
effectiveness.

In addition, a significant interaction was found between explicit

evaluation of internal control and internal control strength, suggesting a more
conservative audit approach (higher planning hours) when explicit evaluations of
(weak) internal controls are made. Further, although internal control effectiveness
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was significant across all levels of the environment variable, not all examined
environmental factors impacted on planning hours.

Srinidhi and Vaserhelyi (1986), in an attempt to reconcile the findings of Gaumintz,
Nunamaker, Surdick, and Thomas (1982) and Joyce (1976), model the measurement
of internal control strength into three stages: (i) identification stage, where internal
control components and structure are identified and evaluated, for example using
tests of control; (ii) evaluation stage, where the reliability of the components are
aggregated into system reliability; and (iii) interpretation stage, where judgments
about the audit plan are modified based on the system reliability. Results suggest
that a high degree of consensus in the substantive test planning decisions when the
reliability numbers were provided, but large divergence when only component
reliability numbers were provided. That is, auditors disagreed on how to aggregate
audit evidence, but once an aggregation rule is established, high consensus followed.

Messier and Plumlee (1987) examine the relation between evaluation of accounting
controls and subsequent interpretation of the results of substantive tests, specifically,
whether the nature and frequency of discrepancies found affects auditors’ selection
of additional audit procedures to investigate those discrepancies.

Unlike prior

studies that focus on the relation between internal control evaluation and the
design/planning of substantive procedures,

this study measures the additional

substantive tests rather than estimated hours and focuses within the substantive
testing phase as opposed to internal control evaluation. Consistent with auditing
standards and guidance that require auditors to revise audit plans and modify tests
where the substantive test results do not support the initial risk assessment (ISA
t ' K-

330/AUS 406), results indicated that auditors who do not anticipate finding an errortype in substantive tests are more likely to increase the amount of planned audit
work, although the frequency of the error-type had no impact

Colbert (1988), in seeking to further understand the effect of inherent risk on internal
control (Libby, Artman, and Willingham 1985), investigates auditors’ judgments
concerning inherent risk assessments in inventory. Four inherent risk factors were
examined based on a review of the relevant literature: turnover of the controller,
financing pressure, the amount of complexity of overhead in inventory, and the
93 Bedard and M ock (1983) Joyce (1976), and Mock and Turner (1981).
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quality of personnel responsible for the inventory calculation. Results indicate that
all four of the selected inherent risk factors significantly influence auditors’ inherent
risk judgments, with quality of personnel receiving the highest percentage of
significance. No interactions were found significant. Colbert (1988) suggests that
these findings stress the importance of the human element in internal controls across
clients who vary widely in terms of the sophistication of systems and technical
expertise of employees.

Therefore, from an audit production viewpoint, both

inherent risk and internal control risk assessments are expected to significantly
impact audit program planning, consistent with the audit risk model.

Maletta and Kida (1993), in a related study to Abdel-Khalik, Snowball, and Wragge
(1983), find that internal audit functions have greatest potential to affect (reduce)
planned audit work (compliance and substantive) when inherent risk was high and
controls were strong. This suggests that the consideration of environmental risk
factors increases the complexity of auditors’ (planning) decisions, also supported by
Maletta (1993), who found that the percentage of hours allocated to internal audit
staff was affected only when inherent risk and internal audit objectivity are high.

Emby (1994), in a refinement and extension of the Gaumintz, Nunamaker, Surdick,
and Thomas (1982) study, considers the impact of both the framing of internal
control system characterization (internal control “strength” versus “risk”) and
information presentation mode (sequential versus simultaneous) on information
gathering behavior regarding initial and revised substantive testing decisions
(minimal versus exhaustive).

Results show auditors’ decisions are significantly

affected by both framing type and the interaction between framing and presentation
mode. Auditors who received the “risk” versions of the experimental instrument on
average chose a higher level of substantive testing.

In addition, receiving

information simultaneously resulted in auditors displaying smaller variances in
internal control risk/strength judgments than auditors receiving the information
sequentially. While lower variability in judgments about the internal control system
was found positively correlated with lower variability in decisions about the
appropriate amount of substantive testing.94

94 In a follow-up study to Emby (1994), Emby and Finley (1997) use a different auditor population to
specifically examine the ability o f evidence rating to counteract framing. Results indicate that without
debiasing, significant framing effects were present, but that evidence rating significantly mitigated the
framing effect.

Chapter Three: Review o f Key Auditing Research

67

Hirst and Koonce (1996) attempt to describe how auditors perform analytical
procedures at the planning, substantive testing, and overall review stages of the audit.
Results show that the performance of analytical procedures depends on whether they
are for planning, substantive testing, or overall review purposes.

In addition,

auditors primarily use analytical procedures for substantive work when the control
structure is strong and the likelihood of undetected error is low. In a related study,
Ameen and Strawser (1994) that auditors consider the use of analytical procedures to
be most appropriate for clients with an effective internal control structure and for
accounts having low risk of material misstatement.

Basu and Wright (1997) examine whether control environment risk factors are
weighed by auditors under varying client conditions as well as investigating the
effect of control environment factors on auditors’ assessment of control risk, and
preliminary audit testing strategy (that is, substantive versus control testing). Results
indicate that the auditors do not equally weight eight control environment factors,
with greater focus on broader macro level attributes such as “management
philosophy” and “operating style”, and the reliance placed on the factors is not
significantly different across clients. Control environment assessments were found
to have a substantial impact on the planned testing strategy, in accordance with
auditing standards on the audit risk model (ISA 200/AUS 202): where assessment of
control environment was strong (weak), the auditor was more likely to adopt a
primarily control (substantive) testing approach.

Houston (1999) examines the joint effects of fee pressure and client risk on audit
seniors’ planning judgments and decisions.

Results suggest that the extent of

planned audit tests (measured via budgeted hours) are less responsive to increased
risks in the presence of fee pressure, and that budgeted hours are greater in high risk
condition only when there is no fee pressure. However, on the nature of audit tests,
fee pressure resulted in reducing the level of less reliable audit procedures and tests
of low-risk audit areas. Combined, these mixed results imply a trade-off between
audit efficiency for audit effectiveness, at least for audit seniors’ evidential planning
judgments and decisions in the presence of fee pressure.

Wright and Bedard (2000), following up on the Bedard and Wright (1994) study,
report that client risk factors have pervasive effects throughout planning, affecting
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the concentration on error hypotheses, audit program effectiveness, and justification
for audit tests.

For example, evidence presented suggests that audit program

planning is more effective in high-risk conditions regardless of the level of auditor
experience. However, specific results on audit planning indicated that the presence
of risk factors was not associated with differences in (i) the mean number of test
added to a standard audit program, (ii) the mean total budgeted hours, and (iii) the
percentage of hours budgeted to seniors. Although these results may be explained by
the auditors anchoring their decisions on the prior year hours and not sufficiently
adjusting for differences in risks, Wright and Bedard (2000, page 135) state, “an
analysis of the protocols showed that all participants noted the prior year’s hours.
However, none made an explicit adjustment to their plans based on prior year
figures. Thus there is no explicit evidence of anchoring.”

Bierstaker and Wright (2001) examine the effects of fee pressure and partner
pressure on audit planning decisions. Results indicate that: (i) auditors reduced total
budgeted hours (extent) and the number of planned tests (nature) in response to fee
pressure; (ii) auditors reduced the number of planned tests (nature) in response to
partner pressure to improve audit efficiency; and (iii) the hours of more experience
staff where more likely to be reduced in response to multiple competitive pressures.
Therefore, suggesting that both fee and partner pressure motivate auditors to improve
audit efficiency but potentially jeopardize audit effectiveness.

Graham and Bedard (2003) examine the relations between fraud risk factors, fraud
risk assessments, and audit planning decisions. Whilst prior studies show that audit
programs are adaptive to fraud risk assessments (Houston, Peters, and Pratt 1999),
they do not provide detailed evidence regarding whether auditors adapt the nature of
testing, extent of testing, or both. Data was obtained from partners, managers, and
seniors of two Big 5 firms, who identified fraud risk factors associated with a set of
actual clients. Results reveal that a broad variety of fraud risk factors are identified,
however, fraud risk assessments are not well correlated with the total number of risk
factors identified.

Graham and Bedard (2003) explain this finding due to the

collection of data at the engagement-planning phase as opposed to the completion
phase. On audit planning, fraud risk factors are more related to planning of audit
tests than fraud risk assessments, and the nature of audit testing response differs
depending on the types of risk encountered. Particularly, there is an association of
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fraud risk assessments with review/inquiry tests, but not with substantive tests or
control tests. Whilst on audit experience effect, Graham and Bedard (2003, page 65)
report, “result suggest that audit experience is associated with differences in
identifying and assessing risks (that is, more experienced auditors identify more
client facts but assess lower risk), but not with planning of tests.”

3.2.1.3 Summary

Many experimental based audit evidential planning studies support the expected
positive relation between client risk characteristics/auditor engagement risk
assessments and the extent and nature of audit program content, and, therefore, the
adaptability of audit programs to such risk characteristics/assessments (Section
3.2.1.2).95 In contrast, other experimental based audit evidential planning studies do
not support this positive relation, instead providing evidence of an anchoring
heuristic by auditors across alternative decision settings, including audit program
design and content (Section 3.2.1.1).96 On other aspects of research design, whilst
most of the studies reviewed examine the adaptability of audit programs to levels of,
or inter-audit changes in, client risk characteristics/auditor engagement risk
assessments, few studies examine the adaptability of audit programs to intra-audit
changes in such risk characteristics/ assessments.97

Therefore, scope exists to

address these mixed and counter-intuitive results, particularly through archival based
studies such as this one.

3.2.2 Archival based studies
Bedard (1989) is one of the first audit evidential planning studies to examine the
extent of, and reasons for, (that is, nature of) audit program adjustments using
archival survey data. Bedard (1989) finds that audit plans are quite stable over a
two-year horizon, and that the two most common responses for the existence of
change were “internal control quality” and “past results favourable”.

This is

consistent with the audit risk model (ISA 200/AUS 202), which prescribes that given
95 A growing list o f such studies that focus on examining auditee business risks, which are reviewed in
Section 3.4.3, also supports this positive relation: Barron, Pratt, and Stice (2001); Bedard and Graham
(2002); Houston (1999); Johnstone (2000); Pratt and Stice (1994); and Walo (1995).
96 Other studies supporting the existence o f anchoring effects in various settings include: Joyce and
Biddle (1981), particularly in auditor judgments o f fraud likelihood; Kinney and Uecker (1982) in
analytical review and compliance testing; and Hill (1995) in the presence o f prior errors. A criticism
o f the methodology in the earlier studies is that no attempt is made at experimental realism in the
context o f the “accountability” o f participants (Messier and Quilliam 1992). For further discussion,
see Chapter Six, Section 6.5.3.
97 Messier and Plumlee (1987), Mock and Turner (1981, 1999), and Tabor (1983).
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an auditor’s inherent and control risk assessments, contents of audit program plans
(nature, extent, and/or timing) may be adjusted to control detection risk. However,
“change in client or environment”, and “client industry” (inherent risks) were not
found to be associated with audit program adjustments. Further, results indicating
that analytical review results and previous adjusting entries are not associated with
audit program revisions are also counter-intuitive to auditing standards (ISA
520/AUS 512), as well as archival studies by Hylas and Ashton (1982), Kinney
(1979), and Kreutzfeldt and Wallace (1986).

Mock and Wright (1993, 1999) focus on the association between inter-audit changes
in macro and micro client risk characteristics, and adjustments (nature and extent) in
audit program plans for key account balances (accounts receivables and accounts
payable) and assertions (existence and valuation).98 These studies are unique for a
number of reasons, including, one, data are collected on macro or engagement level
factors, and on micro or account specific factors, thereby providing sophisticated
measures of the auditor’s inherent and control risk assessments.

Two, data are

collected on audit program content (nature and extent) across key account balance
cycles. Three, such data are collected over a two-year period, thereby providing an
opportunity to cross-sectionally examine the association between the auditor’s
engagement risk assessments and audit production data. Four, the data collected are
proprietary in nature and sourced from the working papers of U.S. clients of a large
international accounting firm.

Consistent with the results obtained in Mock and Wright (1993), Mock and Wright
(1999) find client risk assessments and the nature of audit program plans change little
over time. Program plans show very little association with levels of risk assessment,
and changes in the extent of audit programs depend mainly on prior year’s plans.
Again, there was some association between the nature of tests and risk changes.
However, the inclusion of client financial condition variables related to liquidity and
profitability in the 1999 study provided some evidence associating changes in these
risks with changes in audit plans.

98 Results are reported for inter-audit changes in the auditor’s prior-year test-based and current-year
initial engagement risk assessments, and not on intra-audit changes in such assessments (that is,
between current-year initial and test-based assessments). The adjustments are measured in a number
o f ways, including the variance in current period planned and prior period actual audit hours, and
changes to the number and type o f audit procedures.
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Overall, Mock and Wright (1999) conclude that when comparing the results with
their 1993 study, which examines engagements prior to the implementation of the US
“Expectations Gap” standards, program plans appear more responsive to changes in
risks.

Further, program plans are related to changes in risk assessments at the

disaggregated assertion level as evidenced by revisions in the nature of (common)
tests in response to changes in the risk of existence errors. However, the results
*V

again do not show a clear association between client risks and program plans, being
counter-intuitive to professional pronouncements such as the audit risk standards,
and Mock and Wright (1999) question whether evidential plans in practice are
sufficiently “risk-adjusted”, resulting in audit inefficiencies and/or ineffectiveness."

Waller (1993) investigates the auditor’s inherent and control risk assessments at the
assertion level for accounts receivable, inventory, and accounts payable. Results
indicate that inherent and control risk assessments are insignificantly associated, and
do not vary over all assertions for an account, counter to auditing standards (ISA
200/AUS 202). However, a large number of control risk assessments were assessed
at the maximum, mainly for audit efficiency reasons.

Further, although a low

association is found between inherent risk and the rate of detected misstatements,
when the analysis includes only the “most important” assertion for each account, the
association is much stronger. Contrary to other auditing standards that require risk
assessments at the disaggregated assertion level (ISA 500/AUS 502), these results
suggest that auditors assess inherent risk for an account’s “most important” assertion,
and then anchor all subsequent assessments.

The implication is that at least on the auditor’s “most important” account assertion
V*.

where inherent risk assessments are high, greater audit effort is likely to result. In an
attempt to test this proposition, Mock and Wright (1999) find some evidence of the
impact of changes in the existence assertion on the nature (but not extent) of tests.
However, no evidence was found for levels of the existence assertion on either the
nature or extent of tests. Since Mock and Wright (1999) use only aggregate audit
hours, this study will extend their study, as well as that of Waller (1993), by using
audit hours disaggregated across auditor staff ranks and key audit activities.
Disaggregated audit hours data may provide stronger evidence associating audit
99 This is despite the use o f structural modeling techniques (that is, seemingly unrelated regression
(SUR) analyses) to consider interdependencies between the auditor’s control o f detection risk and
program-planning judgments (adjustments to the nature, extent and timing o f audit tests).
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program revisions to both levels of, and changes in, the auditor’s engagement risk
assessments, including at the disaggregated assertion level.

DiPietro, Mock, and Wright (1994), using the same sample as Mock and Wright
(1993), focus on examining whether a client’s industry affects audit program
planning decisions. Overall results suggest that the nature of planned procedures is
somewhat adaptive to the client’s industry, whilst variations in the extent of testing
does not appear to change as a result of a client’s industry but is reflective of the
level of risk associated with the engagement. DiPietro, Mock, and Wright (1994,
page 90) state, “the selection of “what” procedures to perform appears to be adaptive
to the client’s industry but how “much” is done is driven by the level of risk
associated with the client.”

Quadackers, Mock, and Wright (1996) provide further evidence on the association
between audit risk factors and audit risk model variables (inherent and control risks),
and audit effort using archival survey data from eight clients of four Dutch audit
firms. Consistent with Mock and Wright (1993 and 1999), results indicate that over
a two-year period the planned extent of audit procedures, and both audit risk factors
and audit risk model variables vary somewhat between clients, but very little within
clients.100 Also, and consistent with Waller’s (1993) “most important assertion”
heuristic (see above), the audit risk model variables vary very little between
assertions. Interestingly, Quadackers, Mock, and Wright (1996) find that the audit
risk factors show more variation over time than the audit risk model variables. This
suggests that corroboration of this aspect of the study by identifying and examining
further audit risk factors in the context of disaggregated audit production data could
provide valuable evidence.

Fukukawa, Mock, and Wright (2004) examine the relation between audit program
plans and audit risk assessments for accounts receivable in the context of the audit
practice of one “well-established” Japanese audit firm, using archival data collected
from the working papers of engagements, over two consecutive audit cycles. The
study extends the Mock and Wright (1993, 1999) studies in three significant ways.

100 Quadackers, Mock, and Wright’s (1996) number and detail level o f the macro risk assessment
variables, which include risk assessments for audit risk factors primarily related to the control
environment and audit risk model variables (that is, inherent and control risks), are greater than Mock
and Wright’s (1993, 1999).
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One, by examining the relation between client risk assessments and staffing and
timing (as well as nature and extent) decisions related to audit programs, two,
including business and fraud risk factors not considered previously, and, three,
adopting different measures of risk and the nature and extent of audit tests. Results
show that all four aspects of audit planning (that is, nature, timing, extent, and
staffing) are based on the level of, and change in, many audit risk variable
assessments, with moderate levels of association between client engagement risks
and audit planning decisions (that is, adjusted R s primarily in the 0.1 to 0.3 range).
They also report that business and fraud risks affect audit planning to some extent,
with the number of fraud risk factors having a statistically significant relation with
audit planning being less than that for the business risk variables.

Interestingly, in examining the interrelations among audit planning decisions,
Fukukawa, Mock, and Wright (2004) find evidence of a “substitution of audit
planning decisions”, corroborating results from prior studies examining audit
production using disaggregated audit hours.101 Fukukawa, Mock, and Wright (2004,
page 25) state, “an auditor may increase the extent of one audit test that is highly
persuasive and decrease the extent of another less persuasive test at the same time
when a specific client risk is high. Auditing standards indicate such a substitution is
permissible (SAS No. 31). In order to deal with this issue, we need to pay attention
not only to positive relations but also negative relations between audit planning
variables and assessed client risks.” These results are important in explaining the
counter-intuitive results of prior studies, and formulating expectations about relations
between audit production variables and client risk characteristics/auditor engagement
risk assessments, a focus of this study.102

3.2.3 Summary
With respect to experimental based audit evidential planning studies, one stream of
studies provides evidence that auditors adjust audit programs in response to
manipulations of auditee engagement risk factors, including audit risk model
components (Section 3.2.1.2). These studies support the existence of the expected
positive relation between client risk characteristics/auditor engagement risk
101 These include: Bell, Knechel, and Willingham (1994); Gist and Davidson (1999); Hackenbrack and
Knechel (1997); Niemi (2002); O’Keefe, Simunic, and Stein (1994); and Stein, Simunic, and O’Keefe
(1994).
102 For further discussion on the substitution o f audit effort, see Chapter One, Section 1.5.3, Chapter
Four, Sections 4.4.1,4.5.1, and 4.6.3, and Chapter Five, Sections 5.3 and 5.4.
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assessments and audit resource allocation decisions.

However, another stream

supports the existence of an anchoring heuristic by auditors across various decision
settings (Section 3.2.1.1).

The use of heuristics in audit planning decisions,

especially by less experienced auditors, implies that auditors are not sensitive to
changes in auditee risk factors or audit risk model variables,

therefore, explaining

why audit plans would not immediately risk-adjust for such changes. Most of the
few archival based audit evidential planning studies (Section 3.2.2) support the
existence of an anchoring heuristic given that audit program plans were found to
change little over time and not adjust to changes in client risk characteristics/auditor
engagement risk assessments to the extent espoused by auditing standards.104
Therefore, scope exists to address these counter-intuitive results from both the
experimental and archival based studies, particularly the latter studies. This study
attempts this by examining the extent to which audit production outcomes adjust to
changes in the auditor’s engagement risk assessments.

3.3 Audit Production and Pricing Research
Based on the seminal work of Simunic (1980), audit production and pricing studies
examine the relation between auditee engagement characteristics related to size, risk,
and complexity, audit production outcomes, such as audit fees, aggregate (total)
hours, and disaggregated audit hours across key audit activities and auditor staff
ranks. These studies are distinct to those reviewed in Section 3.2, which examine the
relation between client risk characteristics/auditor engagement risk assessments and
audit evidential planning details, for example, the nature and extent of audit
procedures for a specified account balance or financial report assertion.

Numerous audit fee/pricing studies exist set in various economic, political, and
regulatory settings.105 The common conceptual approach in audit fee/pricing studies
is based on Simunic’s (1980) fee determination model (that is, Equation (2.3)) or,
more commonly, on adaptations of a transformed Cobb-Douglas production function,
similar in form to Equation (2.7).

Results consistently show that auditee size

103 Or at least consider prior year risk assessments as o f greater importance than current year risk
assessments, contrary to auditing standards.
104 Wright and Bedard (2000, page 126) state, “establishing an association between risks and audit
program decisions has been more problematic in archival studies. For instance, Mock and Wright
(1993, 1999) find very little association between the level of, and changes in, (inter-year) client risks
and extent o f audit tests.”
105 For detailed reviews o f this literature, see: Chung and Narasimhan (2002); Cobbin (2002); Fargher,
Taylor, and Simon (2001); Johnson, Walker, and Westegard (1995); and Simunic and Stein (1996).
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proxies, particularly total assets, explain the majority of audit fees.

As for the

auditee risk construct, results are mainly insignificant and at best weakly significant,
which may be attributed to the use of crude and simplistic proxies for auditee risk
factors and audit risk model variables. Studies such as Mock and Wright (1993,
1999) make important contributions in developing audit evidential planning models
based on more sophisticated and appropriate measures of auditee engagement risk,
including audit risk model components.

This study adapts such measure for

inclusion in its audit production models.

On the other hand, relatively few published archival studies exist that use audit labor
hours (aggregate or disaggregated, planned or actual).106 Archival audit production
studies based on aggregate (total) audit labor hours (planned and/or actual) include:
Bell, Lansdman, and Shackelford (2001); Davidson and Gist (1996), Davis,
Ricchiute, and Trompeter (1993); Johnstone and Bedard (2001); and Palmrose
(1989). Whilst studies based on disaggregated labor hours across auditor staff levels
(that is, partners, managers, seniors etc) include: Bell, Knechel, and Willingham
(1994); Gist and Davidson (1999); Hackenbrack and Knechel (1997); Niemi (2002);
O’Keefe, Simunic, and Stein (1994); Simunic and Stein (1996); and Stein, Simunic,
and O’Keefe (1994). As far as can be reasonable determined, Hackenbrack and
Knechel (1997) is the only study that also includes results based on disaggregated
key audit activity hours.

Arguably, archival based studies are more appropriate

than experimental based studies for examining audit (planning and) production
decisions given the difficulty of designing experiments that appropriately examine
the impact of client risk characteristics/auditor engagement risk assessments on more
than one audit activity (Mock and Turner 2001).

Palmrose (1989) examines the association between audit effort (fees and total hours)
and audit contract type (fixed fee or cost-reimbursement). Results show that audit
hours are not significantly affected by contract type, although audit fees are
significantly lower in the presence of fixed fee contracting. Therefore, scope exists
to explain this anomaly by using more sensitive audit hour data disaggregated into
both auditor staff rank levels and key audit activities. However, this is not possible

106 M ost likely attributable to the costly and proprietary nature o f such data.
107 N ote there are other archival studies that collect auditor effort data in the form o f (planned) labor
hours specific to audit evidential planning activities, and these were reviewed in Section 3.2.2 (see, for
example: Fukukawa, Mock, and Wright 2004; and Mock and Wright 1993, 1999).
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in this study since audit fees collected are based on the same contract type (that is,
cost-reimbursement). In addition, on the control variables for client size, risk, and
complexity, the audit fees and audit hours regression models provide similar and
expected results. However, the control variables for client risk are not based on
detailed auditor assessments of engagement risk.

Davis, Ricchiute, and Trompeter (1993) examine knowledge spill-over effects and
audit production efficiencies resulting from the provision of non-audit services using
data on individual staff hours and billing rates. Models measuring total audit hours,
and total audit hours weighted by individual billing rates and billing rate ratios, as
well as three audit fee models including these auditor effort variables as independent
variables are presented.

Overall, regression results of the three unweighted and

weighted audit hour models are consistent with the audit fee model results: client
size, complexity, and risk are found to be positively associated with these
measurements of audit effort. Measures of client risk include type of audit opinion
and industry association, and whereas the former is found significant in all three
audit hour models, industry association is not significant in any model, contradicting
results obtained by Stein, Simunic, and O’Keefe (1994).

In addition, a control

variable is included for the potential effect of risk on audit fees using the auditor’s
assessment of the risk associated with each engagement (high, moderate, or
otherwise) as detailed in audit planning memos. Results show that (unweighted and
weighted) audit hours and high risk assessments are associated with audit fees.

O’Keefe, Simunic, and Stein (1994) examine the relation between the nature and mix
of labor resources using audit fees and disaggregated audit labor hours by staff rank
(partner, manager, senior, and staff), and client characteristics using measures of
size, complexity and risk. Results indicate that client size, complexity, and risk as
measured by leverage, publicly held shares, and inherent risk, are all significant for
at least some class of labor hours. That is, audit plans appear responsive to inherent
risk assessments.

Further, there is evidence of significant factor substitution

associated with the size and risk measures.

That is, increases in leverage and

inherent risk result in relatively more use of partners and managers, and audit seniors
and other staff respectively. However, client control risk as measured by the degree
of reliance on internal controls, and the number of years the engagement has been
performed by the firm (that is, auditor learning effects) are found to have no
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significant effect on audit fees or hours in any labor category. O’Keefe, Simunic,
and Stein (1994) argue that an “industry effect” may explain the former result since
the data is mainly limited to manufacturing and wholesale/retail trade companies.
Further, they argue that consistent with findings in the behavioral/experimental
auditing research,

auditors may not be as effective as auditing standards presume

in using internal control assessments and reliance to adjust subsequent audit
procedures.

Stein, Simunic, and O’Keefe (1994), in an extension to O’Keefe, Simunic, and Stein
(1994), provide evidence of an “industry effect”. They find that changes in internal
control quality and to a lesser degree the extent of expressed auditor reliance on
internal controls affect the production of financial services client audits by
significantly reducing low-level labor hours, but have no effect on industrial client
audits. For financial services clients, internal control quality negatively impacts all
levels of labor hours, although only statistically significant for manager and senior
hours. There is no evidence of auditor learning effects for financial services clients,
as was the case for industrial clients in O’Keefe, Simunic, and Stein (1994).
Although Stein, Simunic, and O’Keefe (1994) support O’Keefe, Simunic, and Stein’s
(1994) “industry effect” explanation, the results are nonetheless counter-intuitive to
auditing standards espousing auditor assessments of engagement risk, including
internal control, to impact on decisions related to the nature, timing, and extent of
subsequent audit procedures (ISA 330/AUS 406).109

Bell, Knechel, and Willingham (1994), using the same data as used by O’Keefe,
Simunic, and Stein (1994), examine determinants of domestic audit hours only,
instead of total (domestic and foreign) audit hours as used in the O’Keefe, Simunic,
and Stein (1994) study. Results presented show that as client size increases, the
proportion of partner and managers hours remains constant, whilst the proportion of
senior (staff) hours increases (decreases). On alternative functions for estimating the
relation between client size and total domestic hours, other functional forms

108 See Emby (1993), Mock and Turner (1999), and Section 3.2.1.1.
109 The results may be explained by decisions that result in a substitution of such procedures, which,
therefore, may have little or no impact on aggregate measures o f such procedures (see footnote 102).
Alternatively, by the use o f a few, simplistic measures o f inherent and control risk variables that are
unable to capture the complex relation between the auditor’s engagement risk assessments and
aggregate or disaggregated measures o f such audit procedures. Therefore, extending these studies by
using more sophisticated measures o f such risk assessments is likely to provide useful insights.
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including the square root model outperform the log model for large clients, however
the log and square root model produce almost identical results for small clients. For
all clients, the linear model outperforms all other functional forms including the log,
square root, and cube root models. On the relation between residual audit hours and
other engagement characteristic, of particular note is the finding that neither quality
of, nor extent of reliance on, client internal control are significantly associated with
residual audit hours for either small of large clients.

Simunic and Stein (1996) examine the relation between audit pricing and a number
of client engagement characteristics proxying for litigation risk, also using the same
data as used in O’Keefe, Simunic, and Stein (1994). Similar to the experimental
based litigation risk study by Pratt and Stice (1994) (see Section 3.4.3), Simunic and
Stein (1996) find archival evidence indicating that audit fees and auditor effort (that
is, auditor labor hours), in at least some of the labor categories, increase significantly
with increases in all risk measures. Further, the percentage increase in audit fees is
approximately matched by percentage increases in audit hours, suggesting that
auditors appear to respond to higher client-specific risks by increasing overall audit
effort (that is, hours) rather than by charging a higher price premium.

Davidson and Gist (1996) examine the extent to which audit planning hours,
expressed as a proportion of total audit hours, impact on total audit effort as
measured by total audit hours standardized by client size. Controlling for other client
characteristics, results indicate that audit planning reduces total effort up to a certain
point, and then additional planning is associated with increases in total audit hours.
As expected, Davidson and Gist (1996) find that more risky and complex audits
require relatively more planning hours. However, their measurements of client risk
and complexity do not include detailed assessments of inherent and control risk
assessments (Mock and Wright 1993, 1999). Therefore, explanations as to why
some risky and complex audits require relatively increased planning lack depth.
Further, their audit planning hours data are not disaggregated into auditor staff ranks
or key audit activities (Hackenbrack and Knechel 1997), or at the account or
assertion level (Mock and Wright 1999, Quadackers, Mock, and Maijoor 1996).

Gist and Davidson (1999) gather data on reported and budgeted audit hours across
staff levels. They find that deviations from audit time budgets are significantly
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related also to factors related to client size, risk, complexity, and profitability, as
measured in the predecessor study (Davidson and Gist 1996).

They report that

differences in the achievement of audit time budgets for partners, seniors, and juniors
are related to different client factors. For example, partner budget variance is related
to larger and riskier clients, senior budget variance is related to size, complexity, risk,
and profitability factors. However, they report a lack of results for manager budget
variances in that they do not appear to be sensitive to specific client factors as chosen
for the study. Also reported are counter-intuitive results for junior budget variances
in that they are found inversely related to size and a complexity factor, but not to risk
factors. Gist and Davidson (1999) explain the counter-intuitive results by suggesting
a substitution of budgeted junior hours for other staff hours as client size increases.
On the lack of results for manager budget variances, they confirm that their data set
does not capture other factors that could explain the budget variances. Therefore,
extending Gist and Davidson (1999) and its predecessor study by using more
sophisticated and detailed measures of the auditor’s engagement risk assessments,
including internal control (Mock and Wright 1999), and by analyzing the budget
variances at key audit activity level (Hackenbrack and Knechel 1997), also is likely
to provide valuable insights.
Hackenbrack and Knechel (1997) provide the only study that gathers data on selfreported (as distinct to actual) audit hours across both auditor staff ranks (including
partners, managers, seniors) and key audit activities (including planning, internal
control review and testing, substantive testing and review). As expected, results
indicate that client size and complexity are positively associated with labor hours
consumed.

Size and complexity are also pervasive in that proportionately more

hours are consumed for substantive testing and review of critical, as opposed to noncritical, audit objectives. Proportionately more senior staff labor hours are consumed
in carrying out audit activities for more risky and complex clients.

On client control risk, Hackenbrack and Knechel (1997) find no association between
internal control reliance and labor consumption patterns. Although this result is
consistent with other archival studies (Bedard 1989 and Mock and Wright 1993,
1999), it is nonetheless counter-intuitive to auditing standards (ISA 330/AUS 406)
and inconsistent with experimental studies that show an association between changes
in client characteristics and adjustments to audit programs (Section 3.2.1.2).
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Hackenbrack and Knechel (1997) do not to analyze their disaggregated audit horndata against detailed assessments of auditee engagement risks, such as those by
Mock and Wright (1993, 1999).

Therefore, addressing the counter-intuitive and

inconsistent results through this study’s examination of the relation between the
auditor’s engagement risk assessments and disaggregated audit production outputs is
likely to make a valuable contribution to the literature.

Johnstone and Bedard (2001) use a unique sample of client engagement bid data, as
distinct to accepted bid data, to examine the effects that two particular client risk
factors, fraud risk and error risk, have on engagement planning and pricing. Results
indicate that the identification of at least one error risk factor has a small effect on
planned engagement effort, whilst the identification of at least one fraud risk factor
has no effect. On pricing, and after controlling for effort, at least one fraud or error
risk is associated with a higher proposed fee and increased use of high-risk specialist
personnel. In addition, engagement teams more often plan to use high-risk specialist
personnel for clients with fraud and error risk factors, but not for clients with only
fraud risk factors.

The study shows that for the pre-planning (that is, client

acceptance/continuance) stage, engagement risk factors are associated with
differences in personnel assignment and evidence collection strategies, however, they
result in little change to total personnel budget. Therefore, at least at a disaggregated
level of analysis, there is evidence suggesting that engagement risk factors related to
client acceptance (and continuance) decisions also affect planned auditor effort, in
line with auditing standards (ISA 300/AUS 302).

However, as far as can be

reasonably determined, no archival based study has empirically examined the impact
of other engagement risk factors beyond fraud and error risks on actual pre-planning
auditor effort activities, as attempted by this study.

Knechel and Payne (2001) provide additional evidence on audit report lag by
investigating the relation between incremental audit effort (that is, the amount by
which actual audit hours exceed predicted audit hours), and the resource allocation of
audit team effort measured by actual auditor rank hours (that is, partner, manager,
and staff), using unique proprietary data. As expected, results show that audit report
lag is positively associated with incremental audit hours, and negatively associated
with the use of more experienced audit personnel (partner and manager) hours.
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Elder and Allen (2003) conduct a longitudinal field study of auditor risk assessments
and sample size decisions (as distinct to planned audit hours as in previous studies)
for primarily manufacturing or distribution clients of three large U.S. accounting
firms. The study is unique in that auditor risk assessment and sample size data are
collected for two audit cycles five years apart, including 35 manufacturing or
distribution clients common to both years. The collection of this panel data for the
same 35 clients maximizes comparability for tests of risk assessment and sample size
changes over the five years. Findings include that risk assessments and sample size
declined between the two periods, and that the relation between risk assessments and
sample sizes is not significant for all firms. Specifically, a significant relation is
found between sample sizes and inherent risk assessments, but the relation is stronger
in the earlier period and is not significant for all firms, especially in the later period.
Further, some evidence was found of a relation between control risk and sample size.

Although the study supports a lack of variation in risk assessments, data is based on
manufacturing and distribution clients, a relatively stable and low risk setting that
may not provide sufficient variation in risk assessments and sample sizes. Also,
there is an argument that the risks evident in the earlier period are no longer relevant
five years later or different to those that are the focus of audit practice in the later
period.110 Alternatively, that advances in audit methodology and practice have
changed over the period in such ways as to improve audit efficiency.*111 In response
to these limitation, this study collects data from non-manufacturing auditees, where
variation in risks and auditor effort may be more prevalent, and in context of
examining auditee business risks over a shorter period, where the likelihood of such
risks having been dealt with by the auditee is less likely than over an greater period.

3.3.1 Summary
Audit production studies often provide insignificant statistical results on the relation
between audit fees/hours and client risk characteristics/auditor engagement risk
assessments, consistent with archival based audit evidential planning studies (Section
3.2.2). An exception is the Davis, Ricchiute, and Trompeter (1993) study, where
110 For example, auditee business risk assessments.
111 Elder and Allen (2003, page 1000) argue that, “these new approaches had not been extensively
applied by 1999, and we saw no evidence in the working papers or from our discussions with client
personnel that changes in risk assessments and sample sizes were due to client business risk
approaches. We also did not see evidence o f other fundamental difference in testing approaches in
receivables and inventory, such as increased reliance on systems testing.”
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results are consistent with auditing standards in that more risky clients are
accompanied by expanded audit procedures, and therefore associated with higher
audit production (fees and hours). However, the results from other studies suggest at
best a weak relation between auditee risks, including fraud risks, and audit program
adjustments,112 or no association between internal control reliance and labor
consumption patterns (Hackenbrack and Knechel 1997).

Other studies find a

positive association between audit production and internal control assessments
associations only in particular industries (Stein, Simunic, and O’Keefe 1994). Whilst
Gist and Davidson (1999) find audit manager budget variances are not associated
with client size, risk, or complexity factors. Therefore, scope exists to address these
conflicting results through theoretical and research design improvements to audit
planning and production models.

3.4 The Holistic Audit Approach to Assessing Engagement Risks: Auditee
Business Risks
In the previous chapter (Section 2.6.1), Bedard, Mock, and Wright’s (1999) research
taxonomy of audit evidential planning studies is modified to recognize recent
developments in audit methodology and practice related to the significance of both
auditor and auditee business risk assessments in audit planning design and
execution.

The taxonomy, as shown in Table 2.1, includes an additional decision

factor based on such risk assessments. The relevant literature can be categorized into
two distinct types: (i) audit practice reviews and field studies, and (ii) empirical
research based on experimental or archival methods.114 Sub-section 3.4.2 reviews
studies that fall under the first category, highlighting the shift towards the holistic
(top-down) and business/strategic-risk based audit approach by the large
international accounting firms and other audit firms. Sub-section 3.4.3 contains a
review of key empirical studies that focus on the relation between auditor business
risk and aspects of the audit process, particularly evidential planning. Sub-section
3.4.1 begins with a summary of established definitions for the business risk
112 See Elder and Allen (2003), Fukukawa, Mock, and Wright (2004), Johnstone and Bedard (2001),
Mock and Wright (1993, 1999), and Quadackers, Mock, and Maijoor (1996).
113 See, for example: Bell, Marrs, Solomon, and Thomas (1997); Eilifsen, Knechel, and Wallage
(2001); O’Donnell and Schultz (2005); and Winograd, Gerson, and Berlin (2000).
114 Most o f this literature appears post the review studies by Bedard, Mock, and Wright (1999) (see
Chapter Two, Section 2.6) and Caster, Massey and Wright (2000) (who provide a literature review for
audit risk and the other risk components in context o f the nature, characteristics, and causes o f
accounting errors). Nieschwietz, Schultz, and Zimbelman (2000) provide a comprehensive literature
review o f fraud risk, but see also Apostolou, Hassell, Webber, and Sumners (2001), Shelton,
Whittington, and Landsittel (2001), and Zimbelman (1997).
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construct, including discussion on the relation between alternative business risk
definitions, such as auditor and auditee business risk, and audit risk and its
components.

3.4.1 Defining the Business Risk Construct
The business risk construct is recognized as comprising two components related to
both the auditor and auditee (client).115 Auditing standards describe auditee business
risk as risks that result from significant conditions, events, circumstances or actions
that could adversely effect the entity’s ability to achieve its objectives and execute its
strategies (ISA 315/AUS 402 paragraph 30). Whilst auditor business risk is defined
as the auditor’s assessment of the risk of litigation arising from association with the
client, for example, lawsuits, loss of professional reputation, unpaid audit fees (client
bankruptcy), or loss of other clients (SAS No. 47 (AICPA 1983)). Rittenburg and
Schwieger (2005) define engagement risk as the risk the audit firm encounters
because it is associated with a particular client, for example, lawsuits, loss of
professional reputation, unpaid audit fees (client bankruptcy), or loss of other clients.
Therefore, auditee business risks contribute to engagement risk. This is consistent
with the notion that increases in auditee business risk would increase auditor
business risk (Johnstone 2000).
Johnstone (2000, page 4) refers to “client-acceptance risks” as comprised of client’s
business risk, audit risk, and auditor’s business risk, whereas “client-related risk”
refers to client’s business risk and audit risk. Houston, Peters, and Pratt (1999, page
282), on contrasting audit risk and (auditor) business risk, state that although the
audit risk model is designed for determining the extent to which financial reports
contain material misstatements, business risk “is present even when auditors comply
with generally accepted auditing standards (GAAS) and render appropriate opinions.
Business risk encompasses more than the risk of issuing unqualified opinions on
materially misstated financial statements.

A client with a weak internal control

system experiencing financial difficulty, for example, introduces two kinds of risks:
the risk of a material misstatement and the risk of financial failure. The audit risk
model reflects only the first: business risk encompasses both.”

115 See, for example: AICPA (1992); Bell, Bedard, Johnstone, and Smith (2002); Huss and Jacobs
(1991); Johnstone (2000); Johnstone and Bedard (2003); and Jubb, Houghton, and Butterworth
(1996).
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3.4.2 The Emergence of a Holistic/Strategic-Systems Audit Approach
This sub-section highlights the literature on contemporary audit practice reviews and
field studies that focus on (auditee and auditor) business risk assessments, as distinct
to assessments of audit risk, audit risk model components (inherent risk and control
risk), or fraud risk. Auditing standards recognize that auditors need knowledge of
the client organization’s operations and industry, and understanding of the client’s
business.116 However, “the level of complexity and myriad interconnections inherent
in today’s global economy have significant implications for the requisite scope and
role of such knowledge in the performance of a financial-statement audit” (Bell,
Marrs, Solomon, and Thomas 1997, page x). As a result, Bell, Marrs, Solomon, and
Thomas (1997) argue that more weight should be placed on knowledge about the
client’s business, industry, and its interactions with its environment, when forming
an opinion about the validity of financial statement assertions.

In response, a number of large audit firms have introduced innovations to audit
methodologies and practices that acknowledge the importance of auditee business
risk assessments along side audit risk and inherent/control assessments, and, more
importantly, ways of obtaining knowledge about the nature of the client’s business
activities and related business risks (Lemon, Tatum, and Turley 2000). For example,
Bell, Marrs, Solomon, and Thomas (1997) outline the KPMG Peat Marwick Business
Measurement Process (BMP) audit methodology.

This approach involves

conducting the audit. through a strategic-systems perspective that considers the
client’s business strategies and interconnections to its industry and economy. The
approach relies on the evaluation of accounting practices based on an understanding
of the business, rather than an evaluation of business based solely on accounting
procedures. That is, “under BMP, the auditor’s work process is turned upside down,
shifting the risk assessment focus from a transaction risk orientation to a strategic
client business risk orientation” (Bell, Marrs, Solomon, and Thomas 1997, page 33).

Since the Bell, Marrs, Solomon, and Thomas (1997) monograph, a number of
published works have followed, including case and field studies, confirming a
change in audit approach by other large audit firms, and supporting the
116 For example: for deciding on client acceptance or continuance (ISA 300/AUS 302); for proper
planning including materiality and risk assessment (ISA 200/AUS 202, ISA 300/AUS 302, and ISA
315/AUS 402); for interpreting results o f audit procedures (ISA 330/AUS 406, ISA 500/AUS 502, and
ISA 520/AUS 512); and for audit opinion formulation including going concern consideration (ISA
700/AUS 702 and ISA 570/AUS 708).
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appropriateness of risk-based strategic-systems audits in today’s global and
increasingly complex and interdependent business environment. Eilifsen, Knechel,
and Wallage (2001) examine how the change to a business risk audit model impacted
an actual audit engagement of KPMG. A monograph by Bell and Solomon (2002)
contains a collection of cases in strategic-systems auditing as working examples of
KPMG’s BMP. Winograd, Gerson, and Berlin (2000) discuss the development of
the PricewaterhouseCoopers Audit Approach. Armour (2000) details a framework
for assessing business risk at the international publishing firm Reed Elsevier, based
on the Deloitte & Touche risk assessment methodology. Whilst Ernst & Young has
its Audit Innovation, and Arthur Andersen & Co had its Business Audit (Eilifsen,
Knechel, and Wallage 2001). Erickson, Mayhew, and Felix (2000) argue that the
most significant shortcoming in the Lincoln Savings and Loan (LSL) 1987 audit was
the auditor’s failure to obtain and use knowledge of LSL’s business, the industry in
which it operated, and the economic forces that influenced this industry/business.
Their evaluation suggests that understanding a client’s business is an effective audit
procedure that provides reliable audit evidence in both the absence and presence of
management fraud.
On the auditor’s own business risk, Bell, Bedard, Johnstone, and Smith (2002)
describe the development and implementation of Krisk™, a decision-aid used at
KPMG for making client acceptance and continuance risk assessments and managing
auditor business risk.117 Bell, Bedard, Johnstone, and Smith (2002) note that changes
occurring in the auditing industry such as increasing competition, litigation, and
complexity in client business activities, mean that an audit firm’s objectives in such
environment include effective control of auditor business risk as well as audit risk,
and client business risk.

3.4.3 Research on Auditor Business Risk
This sub-section summarizes key results from empirical studies that focus on the
relation between (auditor and auditee) business risks and audit planning, production,
and pricing.

These studies are reviewed separately from other planning and

production/pricing studies for two reasons. First, to bring together the growing body
117 KRisk™ is designed to help auditors obtain knowledge required to make decisions about, and
manage the auditor’s business risks, comprised of: risk avoidance - not accepting high-risk clients;
risk elimination - not retaining existing high-risk clients; risk reduction - moderating risks through
audit program changes; and risk acceptance - accepting new client into the portfolio commensurate
with risk/retum expectations.
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of business-risk focused auditing research, complimenting related non-empirical
works as reviewed in the previous sub-section, and, second, to highlight the
importance of auditor and auditee business risk factors in contemporary audit
practice, planning, and production, as evidenced by the empirical results of such
studies. As such, the review focuses on presenting the main results of the studies,
rather than on a critique of the theory development or choice of research design/
method employed.

In summary, auditor business risk, commonly proxied by a litigation risk variable, is
shown to be affected by four client-based factors: size, industry, ownership structure,
and financial condition.118 In turn, these client-specific business risks have been
shown to be associated with audit fees (Fields, Fraser, Wilkins 2004; Hill Ramsay,
and Simon 1994; Houston, Peters, and Pratt 1999; Lyon and Maher 2005; Niemi
2002; and Pratt and Stice 1994) and auditor effort hours, or audit investment (Barron,
Pratt, and Stice, 2001; Bell, Landsman, and Shackelford 2001; Houston, Peters, and
Pratt 1999, 2005; Johnstone and Bedard 2003; and Wu, Roebuck, and Fargher,
2002). O’Keefe, Simunic, and Stein (1994) find that increased client business risk,
as proxied by leverage, increases auditor business risk, which, in turn, increases
assigned audit hours to partners and managers. The following is a more detailed,
chronological review of business risk based research, most of which is not reviewed
by Bedard, Mock, and Wright (1999) and Caster, Massey, and Wright (2000) since
they were published after these review studies.119

Pratt and Stice (1994) examine experimentally whether auditor judgments of
litigation risk (that is, auditor business risk) and recommendations for the
preliminary audit plan and client fees are influenced by certain client characteristics
related to audit litigation. Referring to Simunic’s (1980) audit fee determinant model
(see Equation (2.3)), Pratt and Stice (1994) report that the client’s overall financial
condition is the primary consideration in the auditor’s assessment of litigation risk
and recommendations for the audit plan and fees. That is, poorer financial condition
was associated with higher levels of litigation risk, more audit evidence, and higher
audit fees. Of particular interest is evidence suggesting that audit fees contained a

118 See, for example: Maletta and Wright (1996); Wallace and Kreutzfeldt (1995); and Walo (1995).
119 See also Johnstone and Bedard (2003), who list related archival research on changes to large audit
firm portfolio composition using publicly available data on client business risk (see, for example,
Jones and Raghunandan 1998).
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risk premium to cover litigation risk: or a so-called insurance premium charged by
auditors for future litigation losses. The risk premium was evident since audit fees
were based on both the amount of audit evidence collected and an additional
premium to cover litigation risks.

Walo (1995) examines experimentally whether auditors adjust their audit scope in
response to changes in factors believed to modify engagement risks, including risks
beyond the audit risk model such as the auditor’s business (potential litigation) risk,
and the entity’s business risk (that is, survival and profitability). Results indicate that
auditors increase the scope of evidence (that is, higher budget hours) when factors
.■ W .

believed to increase their clients’ risk are present, and, in particular, consider risks
beyond the audit risk model including both their clients’ risk and their own risk. For
example, on “ownership structure” and “financial condition”, public (as opposed to
private) companies and weak (as opposed to strong) financial conditions, increase the
auditor’s business risk, thereby increasing planned audit effort.

The result for

“financial conditions” is supported by Pratt and Stice (1994). Walo (1995, page 113)
states, “the implication to audit theory is an expansion of risk considered during
evidential planning from audit risk to overall engagement risk.” However, Walo
(1995) does not find any difference in audit planning related to clients in industries
with a lower (as opposed to higher) incidence of auditor litigation.

Houston, Peters, and Pratt (1999) adapt Pratt and Slice’s (1994) model to examine
experimentally whether the variance in audit investment (fees and effort) explained
by auditor business risk,120 over and above that explained by elements of the audit
risk model, is greater when risk stems from irregularities rather than errors. Results
show that when the likelihood of an error was high, the audit risk model dominated
auditor business risk in the explanation of the audit investment, and the fee did not
contain a risk premium. When the likelihood of an irregularity was high, auditor
business risk dominated the audit risk model in the explanation of the audit
investment, and the fee contained a risk premium. Houston, Peters, and Pratt (1999)
argue that these results suggest that “both the ability of the ARM (audit risk model)
to describe planned audit investments and auditor inclinations to include risk
premiums in audit fees depend upon the nature of the risks present in the audit.”

120 The measure o f business risk consisted o f assessing the firm’s exposure to litigation associated
with auditing the client.
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Johnstone’s (2000) experimental examination of partners’ client-acceptance
decisions provides evidence supporting risk avoidance strategies (such as the
screening out of undesirable clients) rather than proactive risk adaptation strategies
(such as adjusting audit fees and audit plans, including plans about personnel
assignment and necessary audit evidence). The implication is that risk adaptation
strategies, as manifested through auditor effort decisions such as increasing the
extent of testing, do not influence the relation between the auditor’s engagementacceptance decision and engagement risk assessments, including client business risk,
auditor business risk, and audit risk.121 Nonetheless, the auditor’s engagement
acceptance decision normally precedes more detailed risk assessments, which would
have greater influence on audit planning design details.

In addition, client

acceptance decisions, the focus of Johnstone’s (2000) study, arguably are not the
same as the client continuance decisions, and, therefore, the results may not be
generalizable to client continuance decisions. That is, risk adaptation strategies may
influence the relation between the auditor’s engagement-continuance decision and
engagement risk assessments.

Barron, Pratt, and Stice (2001) conduct an experiment using partners and managers
as participants showing that auditor assessments of litigation risk and planned audit
investments (audit evidence measured on a 1-9 scale where 1 = much lower than
normal and 9 = much higher than normal) are higher when potential errors overstate
financial performance than when those errors understate performance. They also
find that a change in the litigation environment - independent of the client - causes
the auditor to adjust planned investment, suggesting that auditors are sensitive to
business risk, which may or may not be captured in their implementation of the audit
risk model (see Houston, Peters, and Pratt 1999 for further discussion).

Bell, Landsman, and Shackelford (2001), as one of the few related archival based
studies,122 examine whether the auditor’s perceived business risk (the risk of
litigation arising from association with the client) is associated with audit fees and

121 Johnstone (2000) finds that partners did not use more proactive risk-adaptation strategies to
mediate the effects o f the client’s business risk, audit risk, and auditor’s business risk evaluations on
the client-acceptance decision. However, partners recommended changes in proactive strategies in
response to changing levels o f client’s business risk and audit risk, despite such recommendations not
varying the client-acceptance decision.
122 Others include Fukukawa, Mock, and Wright (2004), Johnstone and Bedard (2003), and Niemi
( 2002).
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auditor hours using survey data from an international accounting firm.

Results

indicate that in the presence of high auditor business risk (measured as a categorical
variable where 1 indicates perceived high auditor business risk for the client), the
firm increases the number of audit hours, but not the fee per hour. This suggests that
firms recognize firm-level differences in auditor business risk and obtain
compensation through billing additional hours, and not by raising the hourly charge
or charging a risk premium. A lack of evidence for a higher charge rate is consistent
with the findings of Simunic and Stein (1996).

The results are similar for the

auditor’s perceived inherent risks.

Bedard and Graham (2002) examine experimentally whether the auditor’s
identification of risk factors, including client business risks, and audit test planning
decisions are affected by the design of decision aids utilized during this phase of the
audit. Also examined is whether decisions to plan substantive tests (that is, the
number of substantive tests and total test planned) are affected by identified risk
factors and by the level of risk assessed.

Results indicate that decision aid

orientation does influence the identification of risk factors for higher-risk client than
for lower-risk clients, regardless of whether higher inherent/control risk or client
business risk variables are used as the measure of underlying risk. On audit test
planning, identification of risk factors is an important factor affecting auditors’
substantive test plans. Interestingly, although inherent/control risks are found to be
associated with risk factors identified, they were not found to be associated with
planned substantive tests, in line with results from prior archival studies (Mock and
Wright 1993, 1999). Whilst these findings provide future research opportunities to
examine the linkages between risk identification and assessment, and audit planning,
this study’s contribution is to examine the linkages between key auditee risk factors,
including auditee business risks and audit risk model components, and audit
production outcomes and overall audit strategies.

Niemi (2002) contributes to the scarce archival audit production literature by
examining risk premiums in actual audit fees, as opposed to recommended audit fees
(Johnstone and Bedard 2001), for four client-specific business risks derived from the
literature: listed company; loss in any of the previous three years; leverage; riskier
than average client; and auditor tenure is two years or less. Unlike prior archival
studies that find no risk premium in actual audit fees or auditor hours (Bell,
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Landsman, and Shackelford 2001; Simunic and Stein 1996; and Wallace 1989),
Niemi (2002) finds the existence of risk premiums in audit fees after controlling for
audit effort through actual auditor hours (partner, manager, and staff). Specifically,
audit fees contain a risk premium when the auditor’s client-specific business risk is
higher than average, or the client is a listed company. Therefore, there is scope to
address these mixed results, which this study attempts. Further, after controlling for
auditor hours, new clients pay higher fees, however, no risk premium was found
related to the client’s financial distress (as measured by the either the loss or leverage
variables), whilst loss-making clients had lower audit fees.

Johnstone and Bedard’s (2003) archival study presents a conceptual model of the
client acceptance decision-making process, primarily to extend and overcome
limitations of the experimental study by Johnstone (2000). Key components of the
model include an evaluation of audit risk, client business risk, and auditor business
risk, and potential billing rate, as well as the consideration of risk-management
strategies to moderate prospective clients with high risks and/or low returns.123
Results indicate that a higher billing rate moderates client acceptance decisions when
either auditor business risk or client business risk would likely have led to nonacceptance.

However, the planned assignment of specialist personnel only

moderates client acceptance decisions when audit risk would likely have led to a
non-acceptance, and not in the case of client business risk. Johnstone and Bedard
(2003, page 1022) point out that this result is inconsistent with business risk
approaches, implying that specialists are not effective in applying their knowledge to
help clients out of financial difficulty. However, this result may be different in the
context of a client continuance decision (such as this study), where more knowledge
would exist about the client’s economic and business processes, which can be used
by specialists for more effective client business assessments, and, in turn, moderate
client continuance decisions.

3.5 Summary and Conclusion
The purpose of Chapters Two and Three is to inform the study of the relevant
literature and reveal theoretical gaps and research design weaknesses within this
literature. The study is positioned within two main bodies of literature: the audit

123 Two strategies included are applying additional audit investment (for example, specialist
personnel), and/or charging higher billing rates.
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evidential planning and the economics of auditing (supply-side) literatures. Chapter
Two reviews relevant key auditing standards and core auditing research within these
literatures. Whilst this chapter’s review highlights empirical studies within the two
streams of literature, with results both supporting and contradicting auditing
standards and intuition with respect to the expected positive relation between client
risk characteristics/auditor engagement risk assessments and audit planning,
production, and pricing outcomes.

In context of the audit pricing and production literatures (Section 3.3), results mostly
support an insignificant or at best weakly significant relation between auditee
engagement risk factors and assessments, and audit investment decisions (audit fees
or hours). In context of audit evidential planning research (Section 3.2), Bedard,
Mock, and Wright (1999), Johnstone and Bedard (2001), and Wright and Bedard
(2000) summarize the key findings on the nature and extent of planned audit tests as
follows. The relatively few archival studies find that inherent risk and control risk
assessments generally do not affect the auditor’s decisions on the nature of planned
audit tests, however, on the extent decision, such studies find otherwise (Section
3.2.2).124 Whilst the many experimental studies provide strong results on the
adaptability of audit programs to analytical procedures, inherent/controls risks, the
audit environment, and the auditor’s experience (Section 3.2.1.2).

Wright and

Bedard (2000, page 126) note, “evidence is stronger in experimental than archival
studies and more for nature than extent (although the latter conclusion is based on
fewer studies).”

A common research design limitation in both archival and experimental based
studies is not collecting data to empirically examine how changes in the auditor’s
two-stage (intra-audit) assessment of engagement risk affect audit programs,
production, and pricing.

This is despite some studies at least theoretically

recognizing this aspect of audit planning and production in model development.
Focusing on the limitations inherent in archival studies, Houston, Peters, and Pratt
(1999) and Wright and Bedard (2000) suggest several possible reasons for the
counter-intuitive/conflicting results. These include that auditors have difficulty in
identifying or assessing engagement risks, extracting such risk assessments from the
124 Fukukawa, Mock, and Wright (2004) and Mock and Wright (1993, 1999).
125 See, for example: Dusenbury, Reimers, and Wheeler (2000); Messier and Plumlee (1987); Mock
and Turner (1981, 1999); Mock and Wright (1993, 1999); Morton and Felix (1991); and Tabor (1983).
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working papers, interpreting such risk assessments correctly (especially when made
by other auditors), or appropriately adapting audit plans to such risk assessments.
Niemi (2002, page 41) states, “at the empirical level, most of the risks encountered
by auditors are difficult to measure or respond to. Furthermore, some risks may be
insensitive to the amount of auditing. Accordingly, because audit fees but not audit
effort may reflect different types of client risks, no business risk factor identified in
the literature can be ruled out as not affecting risk premium.” Addressing the weak
archival and mixed experimental results may be achieved by including more refined
and sophisticated measures of the auditor’s engagement risk assessments, including
auditee business risks, in models of audit production outcomes based on highly
disaggregated audit production data, as attempted by this study.

In summary, a significant, original contribution of this study is addressing the
theoretical gaps and research design weaknesses in the literature, as highlighted
through the mixed and counter-intuitive results on the relation between client risk
characteristics/auditor engagement risk assessments and audit planning, production,
and pricing decisions.

The literature review identifies a number of areas where

theoretical and research design improvements could address such results, therefore
presenting a basis for subsequent theory and model development. Specifically, it is
argued that prior audit evidential planning and audit production/pricing models are
deficient where they do not allow for: (i) measurement of the impact of changes in
the auditor’s intra- and inter-year risk assessments on such decisions; (ii) recognition
of current audit practice by not separately including auditee business risk factors
along with other engagement risks (or, if included, their measurement is simplistic
and crude (for example, categorical variables coded as 0, 1)); and (iii) the impact of
such engagement risks on detailed, disaggregated auditor effort details, for example,
key audit activities, auditor staff ranks, and financial statement assertions.

This

more detailed level of analysis may enhance our understanding of the relation
between (levels of, and intra- and inter-audit changes in) the auditor’s engagement
risk assessments, and audit resource allocation decisions, and therefore, address the
counter-intuitive results in the literature. The next Part develops auditor effort and
production models in response to addressing these deficiencies.

126 See, for example: Bell, Knechel, and Willingham (1994); Gist and Davidson (1999); Hackenbrack
and Knechel (1997); Niemi (2002); O’Keefe, Simunic, and Stein (1994); Stein, Simunic, and O ’Keefe
(1994); and Simunic and Stein (1996).
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PART II
THEORY AND MODEL DEVELOPMENT
This study’s broad research question is: How do the auditor’s engagement risk
assessments affect auditor effort as reflected in, production outcomes and pricing
decisions? The purpose of this part is to develop testable audit production models
that may be used empirically to answer this question. At the same time, such models
also may help to address prior mixed and counter-intuitive results on the expected
positive relation between the client risk characteristics/auditor engagement risk
assessments and audit resource allocation decisions. The models are developed in
light of contemporary audit methodology and practice, reflecting the holistic, topdown audit approach to engagement risk assessment, and specifically incorporate
auditee business risk assessments, as espoused in recently issued auditing standards
(ISA 315/AUS 402). Other aspects considered are the auditor’s two-stage (intra
audit) assessment of engagement risk (ISA 330/AUS 406), and the adaptive nature of
the audit process (ISA 315/AUS 402).
This part is structured as follows. Chapter Four presents two basic models of auditor
effort and of the audit process, which are underpinned by the audit risk model and
other key aspects of audit practice. However, five limitations are noted. These relate
to the models’ non-recognition of: (i) a wider interpretation of auditee engagement
risk beyond the audit risk model components of inherent risk and control risk; (ii) the
auditor’s two-stage (that is, intra-audit) assessments of engagement risk; (iii) the
disaggregated nature of the auditor effort construct; (iv) the auditor’s pre-planning
activities; and (v) the role of inter-audit engagement risk assessments. Chapter Five
addresses these five limitations by developing unique models of audit production.
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CHAPTER FOUR
BASIC MODELS OF AUDITOR EFFORT AND OF THE AUDIT PROCESS

4.1 Introduction
The purpose of this chapter is to (i) present two basic models of auditor effort and of
the audit process, and (ii) identify of a number of key limitations within these
models, which are addressed in the next chapter through the development of testable
models of audit production. The basic models stem from the audit risk model and
incorporate theoretical extensions primarily from the more robust and sophisticated
audit evidential planning and audit fee/production literatures, as reviewed in
Chapters Two and Three.

The models focus on various details related to the

activities for, and the results of, the auditor’s engagement risk assessments, and other
pertinent factors related to the audit process. The limitations are derived in response
to critiques and (recent) re-engineering of the audit risk model (ISA 200/AUS 202
and ISA 315/AUS 402). Addressing the limitations through the development of
more complex and valid models responds to the (i) lack of a well-developed and
integrated theory of auditor effort and of the audit process (Bedard, Mock, and
Wright 1999 and Wright and Bedard 2000), and (ii) mixed and counter-intuitive
results on the expected positive relation between client risk characteristics/ auditor
engagement risk assessments and audit resource allocation decisions.

As reviewed in Part I, prior studies report that the expected positive relation between
client risk characteristics/auditor engagement risk assessments and audit resource
allocation decisions is not always supported. Given that the literature contains such
mixed and more often a lack of significant results, this provides strong motivation for
(previous and) continuing auditing research on addressing such results. The mixed
results also provide support for the literature that criticises the audit risk model from
theory and practice perspectives.

Bedard, Mock, and Wright (1999) note that there

are a number of studies that attempt to build (alternative) underlying models for audit
planning,

but also point out that such models have not yet found general

127 See Chapter One, Section 1.4.2 and Chapter Three, Sections 3.2.1.3, 3.2.3, and 3.5.
128 See Chapter One, footnote 11 and Chapter Two, Section 2.6.2.
129 See, for example: Bedard, Gopi, and Vijayalakshmi (1991); Gillett, (1993); Pincus and Caster
(1996); Srivastava and Shafer (1992); and Mock, Wright, and Srivastava (1998).

Chapter Four: Basic Models

95

acceptance as foundations for audit planning in practice, or for audit planning based
research.

In general terms, two explanations are offered for the mixed and counter-intuitive
results, particularly as evident in the audit evidential planning literature. First, the
lack of a well-developed and integrated theory of auditor effort upon which to build
research expectations and interpret findings (Bedard, Mock, and Wright 1999 and
Wright and Bedard 2000). Since the audit risk model significantly underpins models
of auditor effort including audit evidential planning, this explanation: (i) supports the
proposition that such models (in their current form) require further development so
that they more appropriately and adequately prescribe current audit methodology and
practice;

and (ii) justifies recent efforts by accounting regulators and bodies in

their review of the adequacy of auditing standards through the Audit Risk Project.131

The second explanation relates to the research design of prior studies, which, for
example, use cross-sectional and aggregate audit production data, as distinct to panel
and disaggregated forms of such data. This study collects highly disaggregated panel
data to test the audit production models developed in this part of the thesis, and,
therefore, this research design feature may help address the mixed and lack of
significant results on the relation between client risk assessments/auditor engagement
risk assessments and audit resource allocation decisions.

The use of such

disaggregated panel data also is useful in examining not only how such risk
assessments impact on audit production outcomes in the form of key audit activities
or auditor staff ranks, but also on overall audit strategies for maintaining audit
effectiveness and/or enhancing audit efficiency as evidenced in the mix, or
substitution of audit effort within groupings of such audit production outcomes.

This chapter is structured as follows.

Section 4.2 presents a review of the key

sources of guidance and theory for developing auditor effort models, whilst Sections
4.3 and 4.4 present basic models of auditor effort and of the audit process;
respectively. Section 4.5 discusses five limitations as contained within either or both
of these models. The limitations are derived from a critique of the audit risk model,
which theoretically underpins much of the audit evidential planning and related audit

130 See footnote 129.
131 See Chapter One, Sections 1.1 and 1.4.1.
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Section 4.6 contains a summary of the chapter. The next

chapter focuses on addressing the five limitations, and specifies testable audit
production models.

4.2 Key Sources of Guidance and Theory
Chapter Two, Section 2.2 outlined three key sources of guidance and theory useful
for the development of auditor effort models.

First, auditing standards, which

prescribe a positive relation between client risk characteristics/auditor engagement
risk assessments and audit resource allocation decisions (Chapter Two, Section 2.3).
Also relevant here is an awareness of contemporary developments in audit
methodology and practice as related to the holistic (that is, business-strategic
systems) approach to audit risk assessment (Chapter Three, Section 3.4). Second,
literature on audit evidential planning models, which examines relations between
detailed aspects of planned auditor effort, usually at account balance level and as
detailed in audit programs, and engagement risk characteristics, including the
auditor’s engagement risk assessments (Chapter Two, Section 2.4). Third, literature
on audit production/pricing, which examines relations between audit hours
(aggregate and disaggregated) and fees, and various engagement characteristics
including auditee size, risk, and complexity (Chapter Two, Section 2.5).

The

following sub-sections section briefly summarizes these three sources of guidance
and theory. The purpose is to highlight such prevailing guidance and theory and
associated models of auditor effort and, in particular, gaps or deficiencies therein,
which the next chapter attempts to address through subsequent model development
and specification based on the external auditor’s engagement risk assessments.

4.2.1 Auditing Standards: Audit Risk Model
Despite mixed and counter-intuitive results on the expected positive relation between
client risk characteristics/auditor engagement risk assessments and audit resource
allocation decisions, as well as criticism from regulators, practitioners and
scholars,132 the audit risk model (ISA 200/AUS 202) provides one of the primary
theoretical foundation for studies empirically examining and further developing
auditor effort models, including audit evidential planning and related audit
production/pricing models. The audit risk model, which postulates relations between

132 See, for example: Houston, Peters, and Pratt (1999); Joint Working Group (2000); Public Oversight
Board (2000); and Pany and Whittington (2001)
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the auditor’s assessments of acceptable audit risk (AR) and its components inherent
risk (IR), control risk (CR), and detection risk (DR), is shown in mathematical form
by Equation (2.1). The model is transformed into an equivalent economic model as
shown by Equation (4.1), which assumes all other things are considered equal, such
as materiality.

AR = IR x CR x DR

(2.1)

A R = / ( I R , CR, DR)

(4.1)

A more useful form of the audit risk model is when its components are re-arranged to
give an expression for the auditor’s assessment of detection risk (DR), as shown by
Equations (2.2) and (4.2). These are more useful expressions because they recognize
that detection risk is controllable by the auditor through the nature, timing, extent,
and staffing of audit procedures, unlike the other components of the audit risk model,
which are assessed.133 ISA 200 (AUS 202) (paragraph 23) state, “For a given level
of audit risk, the acceptable level of detection risk bears an inverse relationship to the
assessment of the risk of material misstatement at the assertion level.” Equation
(4.2) shows the expected signs of the associations between detection risk and the
other three audit risk model components: DR is positively associated with AR, and
negatively associated with both the IR and CR assessments.

DR = AR/(IR x CR)

An important point to recall is that auditing standards separately prescribe the
auditor’s assessment of engagement risks as a two-stage (intra-audit) activity (see
Chapter Two, Section 2.3.2), although this is not reflected in Equations (2.1) and
133 That is, from Equation (2.2), given both the acceptable level o f audit risk (AR), and the risk of
material misstatement as assessed through the auditor’s assessment o f inherent risk (IR) and control
risk (CR), the auditor achieves the desired equilibrium level o f detection risk (DR) through variations
in the nature, timing, extent, and staffing o f planned substantive (and other related) audit procedures
(ISA 200/AUS 202 paragraphs 22 and 23). Inherent risk and control risk are assessed by the auditor,
and as such tire not controllable. As for the acceptable level o f audit risk, this is usually set at the
commencement o f the audit and remains fixed during the audit.
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(4.1). Therefore, this two-stage assessment of engagement risks, including internal
control, is an integral part of the planning of (subsequent) auditor effort, as well as
representing a significant part of the audit process itself. Since the audit risk model
is a theoretical cornerstone of both audit evidential planning and the audit process
(that is, audit evidential collection), then such auditor effort models derived from the
audit risk model also would require consideration of this two-stage (intra-audit)
assessment of engagement risk (Morton and Felix 1991).

Models incorporating

intra-audit risk assessments are presented in Chapter Five, Section 5.3, whilst an
extension of such models incorporating the auditor’s inter-audit engagement risk
assessments are considered in Chapter Five, Section 5.6.

4.2.2 Audit Evidential Planning Models
Detailed audit evidential planning models provide more useful theoretical
frameworks than the audit risk model for examining empirically the relation between
the auditor’s engagement risk assessments and audit resource allocation decisions,
particularly as related to the contents of audit program plans.134 Such models also
provide useful frameworks about audit production, particularly in appropriately
recognizing that the audit process is dynamic, or adaptive to the auditor’s prior, or
inter-audit, engagement risk assessments (ISA 330/AUS 406 paragraphs 39 to 41, 44,
62, and 71, and ISA 500/AUS 502 paragraphs 02 and 23). However, the models are
deficient since they do not depict the auditor’s two-stage, or intra-audit, assessment
of engagement risks (ISA 300/AUS 302, ISA 315/AUS 402, ISA 330/AUS 406, and
Morton and Felix 1991).

4.2.3 Audit Production and Pricing Models
Audit production and pricing studies examine the relation between audit production
outcomes (for example, audit fees, and aggregate and disaggregated audit hours
across key audit activities and auditor staff ranks), and various auditee characteristics
related to size, complexity and risk, as proxied by disclosed financial report details.
These studies are based on models derived from microeconomic theories of the firm
and production,

and are distinct from those examining the relation between audit

evidential planning activities (for example, as reflected in audit program plans), and

134 Bedard and Wright (1994), DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright
(2004), Mock and Wright (1993, 1999), and Wright and Bedard (2000).
135 Bell, Landsman, and Shackelford (2001), O’Keefe, Simunic, and Stein (1994), and Simunic and
Stein (1996).
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client risk characteristics/auditor engagement risk assessments,

A useful fee

determination model is specified in the form o f Equation (2.7).136

In hji = y?0ji + /?ii In Aj + Z

ß j\ Yi

(2.7)

In Aj

W herein

=

Natural logarithm transformation.

hji

=

j grades of labor (for example, in aggregate or disaggregated into auditor

staff ranks or key audit activities) for auditee (/).
Aj

=

Auditee (j) size.

Yi

=

All other auditee (/) engagement characteristics related to size, complexity,
and risk.

/?oji

=

The initial (0) factor (j) amounts for auditee (/').

ß }i

=

Factor (j) demand elasticities, or percentage changes, for auditee (i).

4.3 A Basic Model of Auditor Effort (AE)
As mentioned above (Section 4.2.1), the audit risk model provides the theoretical
foundation for studies developing and examining empirically audit evidential
planning, as well as other related auditor effort decisions as reflected in actual audit
production outcomes.

The audit risk model postulates relations between the

auditor’s acceptable level of audit risk (AR) and its components (detection risk (DR),
inherent risk (IR), and control risk (CR)). Given AR, and the combined assessed
levels IR and CR, the audit risk model allows the auditor to determine the required
equilibrium value of DR, which is used to make decisions about the nature, timing,
extent, and staffing o f the auditor’s procedures.

An inverse relation is expected

between DR and auditor effort (AE), as reflected in the nature, timing, extent, and
staffing of such audit procedures, as shown by Equation (4.3).

DR decreases

(increases) when the auditor carries out (i) more (less) effective, (ii) at year-end

136 This model recognizes (i) the importance o f auditee size as a key determinant of audit hours/fees
(that is, the [ß^ In A;] component o f Equation (2.7)), and (ii) other characteristics assumed to affect
audit hours/fees through a non-linear (curvilinear) relation between audit hours/fees and auditee size
(that is, the [Z
Yi In Aj] component o f Equation (2.7)). The log-log form o f the model serves to
linearize the relation between auditor effort (whether measured in fees or hours) and auditee size
characteristics (for example, total assets), given that the model is derived from constant elasticity o f
substitution (CES) production functions, for example, Cobb-Douglas production functions o f the form
Q = A x f 1 x / 2 . . . x / n (Hess 2002).
137 ISA 200 (AUS 202) (paragraph 23) state that, “for a given level o f audit risk, the acceptable level
o f detection risk bears an inverse relationship to the assessment o f the risk o f material misstatement at
the assertion level. The greater the risk o f material misstatement the auditor believes exists, the less
the detection risk that can be accepted. Conversely, the less risk o f material misstatement the auditor
believes exists, the greater the detection risk that can be accepted.”
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(interim), or (iii) a greater (lesser) amount of substantive procedures mainly in the
form of tests of details of transactions. As for staffing, a more (less) expert or
experienced auditor could carry out such audit procedures more (less) effectively and
efficiently.

- ve
AE = /(D R )

(4.3)

Combining Equations (4.2) and (4.3) produces a model of auditor effort as depicted
by Equation (4.4). However, given that AR is usually determined at the start of the
audit engagement and normally held constant through out the audit, and DR
represents an equilibrium value of the auditor’s combined engagement risk
assessments (that is, IR and CR) as determined by the audit risk model (Equation
(2.1)), the AR term in Equation (4.4) can be dropped to form Equation (4.5).

- ve

+ ve

+ ve

+ ve

+ ve

4.3.1 The Substitution of Audit Effort
The expected positive relation between the auditor’s engagement risk assessments
and auditor effort decisions (Equation (4.5)) may not hold, particularly since the
auditor may substitute the nature, extent, timing, and staffing of audit procedures,
and yet maintain an overall or aggregate measure of auditor effort as reflected in, for
example, audit fees/costs or audit hours.138 This substitution of audit effort through
choices on the nature, extent, timing, and staffing of audit procedures means that
aggregate or disaggregated measures of auditor effort, for example, hours across key
audit activities or auditor staff ranks, may not necessarily follow the expected

138 The substitution o f audit effort is espoused by auditing standards, such as ISA 330 (AUS 406)
(paragraph 03), which state that, “In order to reduce audit risk to an acceptably low level, the auditor
should determine overall responses to assessed risks at the financial report level, and should design
and perform further audit procedures to respond to assessed risks at the assertion level. The overall
responses and the nature, timing, and extent o f the further audit procedures are matters for the
professional judgement o f the auditor. Further, ISA 330 (AUS 406) paragraph 04 state that, “the
auditor may make general changes to the nature, timing, and extent o f audit procedures as an overall
response, for example, performing substantive procedures at period end instead o f at an interim date.”
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engagement

risk

assessments. 139

O’Keefe, Simunic, and Stein (1994) note that client characteristics have differential
effects on the various types of labor, therefore, only disaggregated data can reveal the
substitution of audit effort, or changes in the mix of hours across key audit activities
or auditor staff ranks, given the influence of these characteristics on audit production.
In addition, given variability in the labor mix, measures of auditor effort using a
simple sum of audit hours may result in a loss of both information and statistical
efficiency (that is, increased standard errors) in estimating the effects of client
characteristics, including engagement risk assessments.

Therefore, mixed and

weakly significant results in the extant literature on the expected positive relation
between client risk characteristics/auditor assessments engagement risks, and
aggregations of audit planning or audit production details may be explained by such
loss of information or statistical efficiency, as well as the substitution of audit effort.

4.4 A Basic Model of the Audit Process
This section presents a basic model of the audit process based on key audit activities
as prescribed by auditing standards (ISA 300/AUS 302, ISA 315/AUS 402, ISA
330/AUS 406, and ISA 500/AUS 502), and utilising audit evidential planning
models, such as those depicted by Fukukawa, Mock, and Wright (2004) (Figure 2.3),
Mock and Wright (1993) (Figure 2.1), and Morton and Felix (1991) (Figure 2.2).
Figure 4.1 depicts the audit process as a multi-stage evidence collection process, with
result-based outcomes for the auditor’s two-stage (intra-audit) assessments of
engagement risk. The evidence collection stages represent two main audit process
components:

> The evidential planning component (EPC), which represents audit activities for
the auditor’s combined initial engagement and control risk understanding (ERU)
(ISA 315/AUS 402), where the corresponding results of such activities are
referred to as RERU; and

139 For further discussion on the substitution o f audit effort, see Chapter One, Sections 1.4.2 and 1.5.3,
Chapter Three, Section 3.2.2, Chapter Four, Section 4.4.1, and Chapter Five, Sections 5.2 to 5.4. See
also: Bell, Knechel, and Willingham (1994); Fukukawa, Mock, and Wright (2004); Gist and Davidson
(1999); Hackenbrack and Knechel (1997); Niemi (2002); O’Keefe, Simunic, and Stein (1994); Stein,
Simunic, and O ’Keefe (1994); and Simunic and Stein (1996).
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Figure 4.1
Key Components, Stages, and Results of the Audit Evidence Collection Process
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Where:
AAE = Aggregate auditor effort.
ADAEi = Additional direct auditor effort based on RERU.
ADAE2= Additional direct auditor effort based on RERT.
ERU = Activities for the auditor’s initial understanding of engagement risks, including
internal control.
ERT = Activities for the auditor’s testing of engagement risks, including internal control.
RERU = Results from the auditor’s initial understanding of engagement risks, including
internal control.
RERT = Results from the auditor’s testing of engagement risks, including internal control.
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> The evidential testing component (ETC), which includes audit activities for:
(i) the auditor’s engagement and control risk testing (ERT) (ISA 330/AUS 406),
where the corresponding results of such activities are referred to as RERT; and
(ii) additional direct auditor effort (ADAE1/ADAE2) in the form of substantive
tests and other audit procedures, which provide direct evidence of the extent of
material misstatements based on RERU/RERT, respectively (ISA 500/AUS 502;
ISA 520/AUS 512; ISA 560/AUS 706; and ISA 570/AUS 708).

The EPC is a significant component of the audit process since it is based on the
auditor’s effort in planning the audit (ISA 300/AUS 302) for the purpose of
understanding engagement and control risks (ISA 315/AUS 402), as well as other
matters.140 Auditing standards require that an audit should be planned to perform an
effective, efficient, and timely audit (ISA 300/AUS 302 paragraphs 02 and 03). In
this regard, and particularly for new engagements, the planning of an audit may
represents a major and significant component of the auditor’s evidence collection
process, and therefore of audit production/auditor effort.

Figure 4.1 shows that

results from such audit activities (RERU) are used by the auditor to plan the ERT and
the ADAEi based activities, as shown by the two dotted lines from the rectangle
containing the stage 1 results (RERU) to the two rectangles containing the stage 2a
(ERT) and stage 2b (ADAEi) activities.

The ETC is another significant component of the audit process comprised of two key
so-called post-planning activities: ERT and ADAE2 . ERT based activities include
confirmation or testing of the auditor’s initial engagement risk assessments,
including internal control, using audit procedures mainly in the form of tests of
control. Whilst ADAE based activities include other audit procedures mainly in the

140 Examples o f matters to be considered by the auditor in developing the audit plan, as contained in
ISA 300 (AUS 302) (paragraph 09), include the following. Gathering more detailed knowledge and
understanding o f the business (ISA 315/AUS 402), determining and allocating materiality thresholds
(ISA 320/AUS 306), understanding - but not the testing - o f engagement risks and internal control
structures (ISA 315/AUS 402) (that is, ERU based activities), the carrying out o f various analytical
procedures (ISA 520/AUS 512) as well as other matters including co-ordination, direction,
supervision, and review, and related party transactions (ISA 550/AUS 518).
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form of substantive tests of details of transactions and balances, as well as other audit
procedures necessary to complete the audit.141

Figure 4.1 shows that the results from the ERT based activities (RERT) are used by
the auditor to revise the initial estimates of the ADAE based activities (ADAEi), as
shown by the dotted line from the rectangle containing the stage 2a results (RERT) to
the rectangle containing the stage 2b activities (ADAE2).

As such, given the

distinction between the ETC activities (that is, ERT and ADAE) and the
corresponding results (that is, RERT), and the EPC activities and results (that is,
ERU and RERU, respectively), the planned amount of auditor effort for the ADAE
activities (ADAEi), may differ from the revised or actual amount of such auditor
effort (ADAE2) (that is, ADAEi ^ ADAE2).142 Figure 4.1 also shows that the key
audit activities comprising the EPC and the ETC cumulate into an aggregate measure
of auditor effort, for example, in the form of audit fees or audit hours.

4.4.1 The Substitution of Audit Effort
Based on Figure 4.1, Equations (4.6) and (4.7) depict two basic models of the audit
process. On the expected sign of the association between aggregate auditor effort
(AAE) and each explanator, reference is made to the earlier discussion in Section
4.3.1 on the substitution of audit effort between the nature, timing, extent, and
staffing of audit procedures, which makes it is difficult to predict the expected
direction of association between the auditor’s engagement risk assessments, and
aggregate/disaggregated measures of auditor effort. In addition, Davidson and Gist
(1996) provide evidence indicating that a positive association between audit planning
effort (that is, EPC) and total (actual) audit effort is not necessarily the case. In
empirically examining the functional relation between audit planning effort and total
audit effort, they find that audit planning reduces total audit effort, up to a point,
thereafter, additional planning is associated with increases in total audit hours.
Therefore, this result supports the question mark above the EPC/ERU explanators in
Equations (4.6) and (4.7).

141 These include: subsequent events review (ISA 560/AUS 706); assessing the appropriateness o f the
going concern assumption (ISA 570/AUS 708); assessing the extent o f misstatement in comparatives
(ISA 710/AUS 704); and other tasks including communications to management on matters arising
from an audit (ISA 400/AUS 710), and the formation and reporting o f the audit opinion (ISA
700/AUS 702).
142 ISA 315 (AUS 402) paragraph 119, ISA 330 (AUS 406) paragraph 66 to 69, and ISA 300 (AUS
302) paragraph 12.
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? ve ? ve
AAE =/(EPC , ETC)

(4.6)

? ve ? ve ? ve
AAE = / ( ERU, ERT, ADAE)

(4.7)

4.5 Limitations in the Basic Models of Auditor Effort and of the Audit Process
Having presented basic models of auditor effort and of the audit process (Equations
(4.5) and (4.7), respectively), this section outlines five key limitations.

The

limitations exist primarily because these models are underpinned by theory derived
from the audit risk model (see Sections 4.2.1 and 4.3). Therefore, given limitations
in the audit risk model, such limitations also manifest themselves in the above
models. Note that whilst some limitations apply uniquely to either model, others
limitations apply to both models.

The next sub-sections point out the five

limitations, whilst Chapter Five addresses the limitations and specifies testable
auditor effort models.

4.5.1 Limitation No. 1: Not Recognizing Risk Assessments beyond IR and CR
The basic auditor effort model (Equation (4.5)) does not specify engagement risk
assessments beyond the audit risk model components of IR and CR (ISA 200/AUS
202 paragraphs 15 to 23). However, and as shown in Figures 2.1 and 2.3, Fukukawa,
Mock, and Wright (2004) and Mock and Wright (1993, 1999) point out that client
risk assessments are required at the macro or engagement level and at the micro or
assertion level. Macro/engagement risks include auditee business based risk items,
reflecting the holistic audit approach to engagement risk assessment (ISA 315/AUS
402),143 and management fraud risk items (ISA 240/AUS 210). Whilst the assertion
level risks are related to assessments of the audit risk model components (inherent
risk and control risk).

Therefore, auditor effort models should recognize the

auditor’s assessments of many types of engagement risks, including the audit risk
model components. Chapter Five, Section 5.2 extends the basic auditor effort model
to recognize engagement risk assessments beyond inherent risk and control risk.

143

See discussion in Chapter One, Section 1.5.2 and Chapter Three, Section 3.4.
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4.5.2 Limitation No. 2: Not Recognizing the Two-Stage (Intra-Audit)
Assessment of Engagement Risk
Equation (4.5) does not explicitly recognize the auditor’s assessment of engagement
risks, including internal control, as a two-stage (intra-audit) process, as prescribed by
auditing standards (ISA 315/AUS 402 and ISA 330/AUS 406).

As depicted in

Figure 4.1 (and, therefore, Equation (4.7)), the two stages comprise distinct audit
activities (that is, ERU and ERT), which provide the auditor with two corresponding
results based on the initial understanding of engagement risks (that is, RERU) and
the subsequent testing of such engagement risks (that is, RERT). Note that the
literature often fails to recognize and appropriately examine the auditor’s two-stage
engagement risk assessment process (Morton and Felix, 1991).144 Chapter Five,
Section 5.3 develops what are termed intra-temporal auditor effort models that
recognize the auditor’s two-stage (intra-audit) assessment of engagement risks.145

4.5.3 Limitation No. 3: Not Recognizing Auditor Effort as a Disaggregated
Construct
Equations (4.5) and (4.7) do not explicitly recognize that the “auditor effort”
construct comprises a number of separate, measurable items, for example, in the
form of hours across grades of key audit activities or auditor staff rank hours.146
Recognizing such disaggregated details allows for an analysis of how such specific
measures are affected by the auditor’s engagement risk assessments, as well as an
empirical examination of the substitution of audit effort (see Sections 4.3.1 and
4.4.1). This disaggregated level of analysis is useful since the relation between the
auditor’s engagement risk assessments and each disaggregated measure of auditor
effort may differ, for example, in terms of the level of significance and/or in the
nature of such significance (that is, positive or negative association). Therefore,
Equations (4.5) and (4.7) require modification to recognize alternative, disaggregated
(quantitative) measures of the auditor effort construct, as shown by Equation (2.7).
This is discussed further and addressed in Chapter Five, Section 5.4.

144 See Chapter One, Section 1.5.1 and Chapter Two, Section 2.3.1.
145 Note that the audit process model (Equation (4.7)) contains the terms ERU and ERT, which
represent audit activities for the auditor’s initial understanding and subsequent testing o f engagement
risk, including internal control, respectively. Therefore, this model is already in a form that
recognizes audit activities for the auditor’s engagement risk assessments beyond inherent risk and
control risk, as well the auditor’s two-stage (intra-audit) assessments o f such engagement risk.
146 For prior studies reporting results based on disaggregated actual audit hours, see: Gist and
Davidson (1999); Hackenbrack and Knechel (1997); O’Keefe, Simunic, and Stein (1994); Simunic
and Stein (1996); and Stein, Simunic, and O’Keefe (1994).

Chapter Four: Basic Models

107

4.5.4 Limitation No. 4: Not Recognizing Key Pre-Planning Audit Activities
Continuing with the disaggregated level of analysis, Equations (4.5) and (4.7) (and
therefore Figure 4.1) do not recognize that a significant part of auditor effort and of
the audit process lies in pre-planning activities, which primarily enable the auditor to
decide on engagement (client) acceptance or continuance, and include other pre
planning and budget related activities before the more formal audit planning
activities.

Such activities and decisions, as required by auditing standards (ISA

220/AUS 206 paragraphs 14 to 18), have received increasing attention in the
literature, specifically in the context of examining the role of the auditor’s
engagement risk assessments, including auditor/auditee business risk and audit risk,
in client acceptance decisions.147 Therefore, auditor effort models for such key pre
planning evidence-gathering activities would provide useful insights, as would
models of other disaggregated auditor effort details.

Chapter Five, Section 5.5

extends Figure 4.1 (and related audit process equations) to specifically recognize the
auditor’s pre-planning activities.

4.5.5 Limitation No. 5: Not Recognizing the Adaptive Nature of the Audit
Process
Equations (4.5) and (4.7) are static models in that they do not incorporate prior
period (that is, t-1) audit details and results. Auditing standards prescribe inter
temporal or adaptive models of auditor effort in that ordinarily the auditor considers
prior year financial results for planning the audit or as part of the current year audit
evidence.148 Therefore, current period (that is, t) audit program plans, should adjust
to prior period (t-1) audit results, and fine-tuned or revised accordingly (Mock and
Wright 1993, 1999).

Similarly, audit process models also should recognize the

multi-period and adaptive setting in which the audit engagement is conducted. In
response, Chapter Five, Section 5.6 develops inter-temporal auditor effort models
incorporating the adaptive nature of the audit process. The models are inter-temporal
in that prior period (t-1) audit details and results are included as explanatory
variables, given that they are recognized as part of both the planning and the carrying
out of a current period (t) audit.

147 See, for example: Bell, Bedard, Johnstone, and Smith (2002); Johnstone (2000); and Johnstone and
Bedard (2001,2003).
148 See Chapter One, Section 1.5.1, and ISA 320 (AUS 306) (paragraph 9), ISA 315 (AUS 402)
(paragraphs 12 to 13), ISA 330 (AUS 406) (paragraphs 35 to 44 and 62), and ISA 500 (AUS 502)
(paragraphs 03 and 23).
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4.6 Summary and Conclusion
This chapter develops two basic models of auditor effort and of the audit process
based on the auditor’s engagement risk assessments (Equations (4.5 and (4.7),
respectively).

Five limitations are presented as contained within these models.

These limitations are in context of: (i) a critique of the audit risk model, which
theoretically underpins much of the audit evidential planning and related audit
production/pricing literature; and (ii) empirical results from prior studies that suggest
mixed and at best weakly significant associations between client risk characteristics/
auditor engagement risk assessments and (aggregate) auditor effort constructs, being
contrary to expectations of a positive relation. The substitution of audit effort, which
is examinable when using a disaggregated level of analysis, may explain why such
results do not always confirm such expectations. Addressing these five limitations
through the development of more complex and valid models of audit production, as
done in the next chapter, attempts to respond to the lack of a well-developed and
integrated theory of planned and actual auditor effort (Wright and Bedard 2000 and
Bedard, Mock, and Wright 1999), as well as the mixed results of prior studies. Table
4.1 lists the noted limitations as applicable to the two basic models.

Table 4.1
Summary o f Limitations in the Basic Models of Auditor Effort (AE) (Equation
(4.5)) and o f the Audit Process (Aggregate Auditor Effort, AAE) (Equation (4.7))
Limitation
Relevant
Addressing limitation
No.
model
Not recognizing the auditor’s engagement risk
1
AE
assessments beyond inherent risk and control risk.
Not recognizing the auditor’s two-stage assessment of
2
engagement risk in the development of intra-temporal
AE
auditor effort models.
Not recognizing auditor effort as a disaggregated
3
AE/AAE
construct.
4
5

Not recognizing key pre-planning based audit activities
in auditor effort models.
Not recognizing the adaptive nature of the audit process
in the development of inter-temporal auditor effort
models.

AE/AAE
AE/AAE
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CHAPTER FIVE
EXTENDING THE BASIC MODELS OF AUDITOR EFFORT AND
OF THE AUDIT PROCESS: ADDRESSING LIMITATIONS 1 TO 5

5.1 Introduction
In the previous chapter, two basic models of planned and actual auditor effort are
presented as shown by Equations (4.5) and (4.7), respectively. Also introduced are
five limitations contained within both of these basic models, as listed in Table 4.1.
The purpose of this chapter is to address these limitations and present more complex
and valid models of audit production that help answer this study’s broad research
question: How do the auditor ’s engagement risk assessments affect audit resource
allocation decisions?

The chapter is structured as follows. Section 5.2 addresses the first limitation by
recognizing other key engagement risks beyond the audit risk model components of
inherent risk (IR) and control risk (CR). Section 5.3 addresses the second limitation
by recognizing the auditor’s two-stage (intra-audit) assessment of engagement risk,
as prescribed by auditing standards (AUS ISA 315/AUS 402 and ISA 330/AUS 406).
Section 5.4 addresses the third limitation by recognizing the multi-dimensional
(disaggregated) nature of the auditor effort construct.

In addressing the fourth

limitation, Section 5.5 presents a number of audit process models that specifically
recognize the auditor’s pre-planning activities as a key stage of the evidence
collection process. Section 5.6 addresses the final limitation by developing models
for examining the relation between auditor effort and both the auditor’s two-stage
(intra-audit) and inter-audit assessments of engagement risk. From these models, and
incorporating theory from audit production models used in prior literature, Section
5.7 specifies a final set of models as tested in the results chapters. Section 5.8
contains a summary of the chapter.

5.2 Addressing Limitation No. 1: Recognizing Risk Assessments Beyond IR and
CR
This section extends Equation (4.5) to recognize that auditor effort is a function of
the audit risk model components (IR and CR) reflecting the traditional, bottom-up
audit approach, as well as other key auditee business risk assessments reflecting the
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holistic, top-down audit approach. This allows the study to examine whether the
contribution that the auditor’s (intra- and inter-audit) engagement risk assessments
make on audit production outcomes and overall audit strategies is a function of (i)
audit risk model components (inherent risk and control risk), (ii) auditee business
related risks, and (iii) other risk factors associated with financial reporting quality.149

5.2.1 Inherent Risk and Control Risk
Auditing standards require auditors to carry out risk assessment procedures to obtain
an understanding of the entity and its environment, including its internal control, that
is sufficient to assess the risks of material misstatement both at financial statement
level and at the assertion level, including classes of transactions, account balances or
disclosures and related assertions (ISA 315/AUS 402). This combined assessment of
the risks of material misstatement can be in the form of separate or combined
assessments of inherent risk and control risk depending on preferred audit techniques
or methodologies and practical considerations (ISA 200/AUS 202 paragraph 21), as
well as encompass separate assessments of auditee business risks (ISA 315/AUS 402
paragraphs 30 to 34).

Regardless of the terminology, such risk assessments

determine the nature, extent, timing, and staffing of subsequent audit procedures
(mainly in the form of tests of control and substantive tests), thereby influencing
auditor effort decisions and impacting on both audit planning and audit production
outcomes (ISA 330/AUS 406). Consequently, it is common for audit fee/production
models to include a number of inherent risk and internal control quality related
variables, along side auditee size and complexity related variables. Whilst the size
and complexity variables are mostly found to be key determinants, the risk variables
are often insignificant at conventional levels, most likely due to the crudeness and
simplicity of the measures employed, for example, a restricted dichotomous
measure.150 In addition, such variables also can be criticized for not representing
actual, working paper based risk assessments (O’Keefe, Simunic, and Stein 1994).

In addressing these criticisms, this study develops a summated score based variable
comprising a substantial number of the external auditor’s key, ex ante assessments of
inherent risk and control risk, as supported in the working papers of the participating

149 Note that the audit process model (Equation (4.7)) is already in a form that recognizes audit
activities for the auditor’s engagement risk assessments beyond inherent risk and control risk through
the definitions o f ERU and ERT.
150 See Chapter One, Section 1.4.2.
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audit firm. The primary source for selecting the inherent risk and control risk items
comes from the seminal audit evidential planning studies of Mock and Wright (1993,
1999), and related studies by DiPietro, Mock, and Wright (1994), Fukukawa, Mock,
and Wright (2004), and Quadackers, Mock, and Maijoor (1996). Mock and Wright’s
extensive list of engagement risk variables are widely discussed in the literature as
important inherent risk and control risk items, at both overall engagement (macro)
level and account area/assertion (micro) level (see, for example: ISA 315/AUS 402
and Kreutzfeldt and Wallace 1986). In summary, the risk variables examined by
Mock and Wright (1993, 1999) (and used in related studies) were those found to be
statistically significant in prior research conducted by Kreutzfeldt and Wallace
(1986), Pratt and Stice (1994), Waller (1993), Willingham and Wright (1985), and
Wright and Ashton (1989). In addition, the risk variables were captured in the
working papers by the participating firm, therefore, providing a highly relevant list of
risk variables, the inclusion of which should support experimental and mundane
realism (for further discussion see Chapter Six, Section 6.5.3).

Mock and Wright’s (1993, 1999) set of engagement level (macro) risk variables
include: knowledge of the entity’s accounting personnel; accounting personnel’s
general attitude; change in information systems; degree of computerization;
management aggressiveness and turnover; the level of general controls; and
ownership type. Other macro risk factors are included for the financial position and
condition of the client to reflect the potential litigation risks to the auditor (capturing
the auditor’s business risk), based on evidence that declining financial condition
leads to increased litigation risk.151 Specific risk factors include measures of auditee
liquidity, profitability, and rate of change in the sector/industry.

In addition, four other risk items are included that have influenced current audit
methodology and practice, as well as been researched for their impact on (planned or
actual) measures of auditor effort, particularly since the Mock and Wright (1999)
study. These are as follows.

Management fraud risk.

This is included to reflect recent changes to auditing

standards (and, therefore, audit practice) on the auditor’s current and increasing

151 See, for example: Carcello and Palmrose (1994); Lys and Watts (1994); Pratt and Stice (1994); and
Simunic and Stein (1996).
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responsibilities for the detection of fraud (ISA 240/AUS 210).

The auditor is

required to be more proactive in considering the risk of fraud in an audit of a
financial report, focus on areas where there is a risk of material misstatement due to
fraud, including management fraud, and design and perform audit procedures to
respond to the identified risks.

Numerous empirical studies have examined the

impact of fraud risk assessments on various aspects of the audit process, with results
generally supporting fraud risk as a key contributor to audit planning and production
outcomes.

In addition, auditing research has examined such changes to auditing

standards in the context of how they have impacted on audit planning.153 Fukukawa,
Mock, and Wright (2004) examine fraud risk as a separate engagement-level (macro)
risk rather than an inherent risk, as well as other factors including: level of general
controls; effectiveness of corporate auditors and board; management’s compensation;
aggressiveness of forecasts; adequacy of monitoring of significant controls; and
implementation of ethical standards.

E-commerce risk. This is included to examine how this risk affects audit program
planning and production, and is especially important given the extent to which
organizations are changing to make extensive use of electronic media (for example,
the World Wide Web, or Internet) for conducting and carrying out business
transactions as well as disseminating financial information (Ernst and Young, 2000).
Whilst currently there is no auditing standard, there are a number of professional
pronouncements in the form of guidance statements (AGS 1056/IAPS 1013) and
alerts (AAA 8).154 Given the role of e-commerce, and the extent to which ecommerce risks can impact the integrity of financial reports, it is important to
understand how such risk assessments influence auditor effort in the form of audit
fees or audit hours.

152 Nieschwietz, Schultz, and Zimbelman (2000) provide a useful review o f the literature, whilst for
empirical studies, see, for example: Apostolou, Hassell, Webber, and Sumners (2001); Asare and
Wright (2004); Glover, Prawitt, Schultz, and Zimbelman (2003); Graham and Bedard (2003); Mock
and Turner (2005); Shelton, Whittington, and Landsittel (2001); and Zimbelman (1997).
153 See, for example, Asare and Wright (2004), Bedard and Johnstone (2004), Glover, Prawitt,
Schultz, and Zimbelman (2003), Mock and Turner (2005), and Zimbelman (1997).
154 AGS 1056 (LAPS 1013) (paragraph 3) states, “Communications and transaction over networks and
through computers are not new features o f the business environment. However, the increasing use o f
the Internet for business to consumer, business to business, business to government and business to
employees e-commerce is introducing new elements o f risk to be addressed by the entity and
considered by the auditor when planning and performing the audit o f the financial report.”
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Internal auditing. ISA 610 (AUS 604) (paragraph 2) state, “As part of obtaining an
understanding of the internal control structure, the external auditor should assess
internal auditing and its effect, if any on control risk for the purpose of planning an
audit and developing an effective audit approach.” Further ISA 610 (AUS 604)
(paragraph 9) state, “The auditor should obtain an understanding of internal auditing
to make a preliminary assessment of its effect, if any, on control risk, and in
determining external audit procedures.”

In addition, recent empirical evidence

supports an inverse relation between internal audit contribution to the financial report
audit work and the external audit fee (Felix, Grämling, and Maletta 2001). An
implication of this finding is that such contribution is similarly expected to be a
♦

significant determinant of other audit production outcomes, such as audit hours. As
such, an internal auditing related item is included as an important part of the
auditor’s assessments of inherent risk and control risk.

Expert decision and planning aids, including assistance from industry specialists.
This item is included given evidence supporting the recent shift in audit methodology
and practice towards greater auditor use and reliance on such aids (Lowe and
Reckers 2000). Mock and Wright (1999) suggest that the use of decision tools may
allow a closer correspondence between client risks and auditor effort, particularly as
evidenced in program plans. For example, some audit firms make use of automated
planning approaches where tests are identified given the assessed level of risks. This
suggests that audit program content (on the nature and extent of audit procedures)
should be adaptive to risk assessments, despite Mock and Wright’s (1999) findings
of a weak (no) association for the nature (extent) of audit program tests.

In summary, whilst a list of items for inherent risk and control risk is potentially
limitless, based on auditing standards and prior auditing research, this study extracts
a number of key inherent risk and control risk items expected to influence (planned
and actual) auditor effort. However, it is important to note that separating judgments
of inherent risk and control risk as well as establishing their relation to actual errors
is tenuous (Mock and Wright 1993).155 Consequently, the most critical risks (that is,
indicators of likely error) cannot be definitely established, even for studies like Mock
and Wright (1993, 1999) that research specific accounts (accounts receivable/
155 See also Dusenbury, Reimers, and Wheeler (2000), Houghton and Fogarty (1991), ISA 200 (AUS
202) (paragraph 21), Kreutzfeldt and Wallace (1986), Kreutzfeldt and Wallace (1990), and Waller
(1993).
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payable) and industries (manufacturing companies). Nonetheless, auditing standards
require, and auditing research generally supports, a positive relation between the
auditor’s assessments of inherent risk and control risk and (planned or actual) auditor
effort.

However, this positive relation may not necessarily hold given (i) the

substitution of one form of audit effort (for example, nature, extent, timing, and
staffing of audit procedures) for another,156 or (ii) statistical inefficiency that results
from the use of aggregate auditor effort details (O’Keefe, Simunic, and Stein 1994).

5.2.2 Auditee Business Risk
An important aspect of contemporary audit methodology and practice is the external
auditor’s assessments of auditee business risks as required by auditing standards
(ISA 315/AUS 402 paragraphs 30 to 34 and 76 to 79).157 These standards explicitly
recognize that auditee business risks may result in material misstatements, and
follows a growing body of literature that contends more importance should be given
to knowledge about the auditee’s business and industry, and its interactions with its
environment when forming an opinion about the validity of financial report
assertions.158 Since the Bell, Marrs, Solomon, and Thomas (1997) monograph, an
increasing number of studies have examined empirically the relation between auditee
(and/or auditor) business risk related characteristics and auditor effort in the form of
planning and production outcomes. This literature shows that (large international)
audit firms had shifted their overall audit strategy to acknowledge the importance of
auditee business risk assessments along side assessments of the audit risk model
components, and, more importantly, to obtain specific knowledge and understanding
about the nature of the client’s business activities and related business risks for the
overall assessment of engagement risk.

Results generally support the expected positive relation as evidenced by audit
fee/production models producing statistically significant, auditee (and auditor)
business risk related variables.159 Also, studies using disaggregated labor hours as

156 See discussion in Chapter Four, Sections 4.3.1 and 4.4.1.
157 See also discussion in Chapter One, Sections 1.4.2 and 1.5.2 and Chapter Three, Section 3.4.
158 See, for example: Armour (2000); Bell and Solomon (2002); Bell, Bedard, Johnstone, and Smith
(2002); Bell, Marrs, Solomon, and Thomas (1997); Eilifsen, Knechel, and Wallage (2001); Erickson,
Mayhew, and Felix (2000); Pany and Whittington (2001); Winograd, Gerson, and Berlin (2000); and,
in particular, reports by the Joint Working Group (2000) and Public Oversight Board (2000).
159 See Caster, Massey, and Wright (2000) for a review o f mostly auditee business risk related studies,
O’Donnell and Schultz (2005), and Chapter Three, Section 3.4.2. For auditor business risk related
studies, see Chapter Two, Section 2.6.1 and Chapter Three, Section 3.4.3).
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measures of auditor effort provide evidence indicating a substitution of audit effort
within key audit activities and auditor staff ranks associated with auditee (and
auditor) business risk related variables.

Despite the loss of information and the

statistical inefficiency that results from using aggregate audit production details, and
ignoring the substitution of one form of audit effort for another, auditing standards
and research generally support the expectation of a statistically significant relation
between auditee business risk assessments and (planned or actual) auditor effort.

5.2.3 Financial Reporting Quality
The preparation and distribution of materially misstated financial reports is
recognized by auditing standards as a major contributor to audit risk, in particular
financial reporting risk.160 In addition, the control of financial reporting quality is
seen as an important outcome of corporate governance mechanisms, such as boards
of directors and audit committees, who, as part of the overall internal control
environment, have oversight responsibilities on the reliability of financial reporting
(Blue Ribbon Committee 1999; Public Oversight Board 1993, 2000). Therefore, it is
useful to understand the unique contribution of financial reporting quality both to the
external auditor’s assessments of engagement risk, including corporate governance
risk, and to audit planning and audit production outcomes. Whilst there are a number
of auditing research studies that report a positive relation between financial reporting
risks and corporate governance risks reflecting the quality of corporate governance
mechanisms and activities,161 relatively few studies examine the relation between
such risks and audit planning and pricing decisions (Bedard and Johnstone 2004;
Cohen and Hanno 2000; Cohen, Krishnamoorthy, and Wright 2002).

One way of assessing the overall quality of financial reporting is to group risks based
on the entity’s application of accounting policies affecting financial report assertions,
and then consider possible interactions among these groups in developing
expectations about how such risks might be manifested in the financial reports. Bell,
Marrs, Solomon, and Thomas (1997) argue that such interactions and expectations
allow the auditor to diagnose the financial report assertions, and plan the nature,
extent, timing, and staffing of audit procedures, from which an opinion is formed
about the validity of the assertions.

This approach focuses on items reflecting

160 See ISA 200 (AUS 202) (paragraph 6) and ISA 315 (AUS 402) (paragraph 2).
161 Beasley (1996), Beasley, Carcello, Hermanson, and Lapides (2000), Dechow, Sloan, and Sweeney
(1996), DeFond and Jiambalvo (1991, 1993), and McMullen (1996).
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accounting policies influencing the validity of financial report assertions, and,
therefore, in the context of the auditor’s assessments of financial reporting risk. As
such, financial reporting quality, as a major part of the auditor’s assessment of the
risks of material misstatements, is expected to influence (planned or actual) auditor
effort (ISA 330/AUS 406).

An alternative assessment method is to measure the quality of financial reporting
based on items reflecting the effectiveness of corporate governance mechanisms and
related activities, and, therefore, in the context of the auditor’s assessments of
corporate governance risk.

However, Bedard and Johnstone (2004) find that

financial reporting quality in this context is not associated with increases in planned
audit hours and billing rates, but in the presence of aggressive financial reporting
behavior in the form of earnings manipulation, results suggest the contrary, being
consistent with expectations.

Despite this anomalous finding for corporate

governance risk, other findings for earnings manipulation risk and for the interactive
effect of earnings manipulation risk and corporate governance risk corroborate
results from other empirical studies that provide evidence often supporting a positive
relation between other financial reporting related risk items at the account balance,
and details of audit program plans.

Such items focus on the degree of accounting

judgment and complexity required in arriving at the entries appearing in the financial
reports, as well as the nature and extent of unusual or non-routine transactions, and
are measured using the ex ante assessments as supported in the working papers.

Therefore, in light of guidance provided by auditing standards and other
commissioned reports, auditing research supporting such guidance, and ignoring the
loss of information and statistical efficiency that results from the use of audit fees
and summated audit hours, including the substitution of one form of audit effort for
another, the expectation is for a statistically significant relation between financial
reporting quality and (planned or actual) auditor effort.

Based on the above recognition of three key categories of engagement risk (that is,
inherent risk and control risk, auditee business risk, and financial reporting quality),
Equation (4.5) is expanded to include the auditor’s assessment of such engagement
162 For accounts payable, see DiPietro, Mock, and Wright (1994) and Mock and Wright (1993). For
accounts receivable, see Bedard (1989), DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and
Wright (2004), Mock and Wright (1993, 1999), and Quadackers, Mock, and Maijoor (1996).
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risk factors. This is necessary since Equation (4.5) includes only the audit risk model
components (inherent risk and control risk).

Collectively, let the results of the

auditor’s engagement risk assessments for an audit of period t (ERt) comprising
items for inherent risk (IR) and control risk (CR), auditee business risk (BR),
financial reporting quality (FRQ), and (for completeness) a factor for other
significant engagement risks (OR), be expressed in mathematical model in the form
of Equation (5.1). Replacing IR and CR in Equation (4.5) with ER from Equation
(5.1) produces Equation (5.2) on the relation between aggregate auditor effort (AAE)
and the auditor’s combined engagement risk assessments (ER).

As such, any

significant engagement risk assessment may effect the amount of (planned or actual)
auditor effort required to complete the audit, and, therefore, should be explicitly
recognized in models of auditor effort.

ERt = (IRt + CRt + BRt + FRQt + ORt)

(5.1)

+ ve
AAEt = /(E R t)

(5.2)

Note that whilst a positive relation is expected at an aggregate level of analysis (that
is, audit fees/total audit hours), the direction of the association would not be
predictable at a disaggregated level of analysis (that is key audit activities/auditor
staff ranks). This is because the auditor may substitute the nature, extent, staffing,
and timing of audit procedures, and yet maintain an overall or aggregate measure of
actual audit effort.

Although the expected positive association may hold between

some disaggregated details of auditor effort and the auditor’s engagement risk
assessments, the substitution of audit effort means that it may not hold for other
disaggregated measures of auditor effort, or perhaps even for the aggregate measures.

163 See Chapter One, Sections 1.4.2 and 1.5.3, Chapter Three, Section 3.2.2, and Chapter Four,
Sections 4.3.1 and 4.4.1. Recall that the substitution o f audit effort is supported by auditing standards
(ISA 330/AUS 406) and research (see, for example: Bell, Knechel, and Willingham 1994; Fukukawa,
Mock and Wright 2004; Gist and Davidson 1999; Hackenbrack and Knechel 1997; Niemi 2002;
O’Keefe, Simunic, and Stein 1994; Stein, Simunic, and O’Keefe 1994; and Simunic and Stein 1996).
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5.3 Addressing Limitation No. 2: Recognizing the Two-Stage Assessment of
Engagement Risk
The second limitation is that Equation (4.5), and, therefore, Equation (5.2), do not
explicitly recognize that auditing standards prescribe the auditor’s assessment of
engagement risks, including internal control, as a two-stage (intra-audit) process
(ISA 315/AUS 402 and ISA 330/AUS 406).164 On the first stage (ISA 315/AUS
402), given the results of the auditor’s initial understanding of engagement risks (that
is, RERU), the auditor can plan subsequent audit procedures for both tests of control
(that is, ERT based audit activities), as well as substantive tests of details of
transactions and balances including other necessary audit procedures to complete the
audit (that is, ADAEi based audit activities).

Also, other resource allocation

decisions may be determined over such issues as audit team composition, budgeted
audit hours in aggregate or disaggregated across auditor staff levels and audit
activities, as well as related audit costs and fees. On the second stage (ISA 330/AUS
406), the ERT based activities confirm, or test the initial assessments of engagement
risk (RERU), and determine the actual amount of subsequent audit procedures,
mostly substantive tests. That is, results from ERT based audit activities (that is,
RERT) allow the auditor to fine-tune and/or finalize actual resource allocation
decisions for the stage 2 post-planning activities (that is, ADAE2).

Note that whilst the basic audit process model (Figure 4.1) recognises the audit
activities for, and the corresponding results of, the auditor’s two-stage (intra-audit)
assessments of engagement risk (that is, ERU/RERU and ERT/RERT), Equations
(4.7) and (5.2), are not specified in a form that recognizes the corresponding results
of such intra-audit activities, RERU and RERT, respectively. From this, Equations
(4.7) and (5.2) are expanded to form a model of auditor effort that recognizes results
derived from the auditor’s two-stage assessments of engagement risk. Replacing the
audit activity terms in Equation (4.7) (ERU and ERU) with the corresponding
engagement risk assessment terms (RERU and RERT) produces Equation (5.3),
which models aggregate auditor effort (AAE) based on (i) the results of the auditor’s
initial understanding of engagement risks (RERU) and (ii) the results of the auditor’s
testing of engagement risks (RERT).

As for the predicted sign of association

between the auditor effort variables and the auditor’s two intra-audit engagement risk
assessments, whilst at an aggregate level of analysis a positive relation is expected, at
164 See Chapter Two, Section 2.3.1, Chapter Four, Section 4.4, and Figure 4.1.
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a disaggregated level of analysis this positive relation may not hold given the
substitution of audit effort (see Section 5.2).

?
?
AAEt = / (RERUt, RERT*)

(5.3)

In summary, this section expanded Equation (5.2) into a model specified as a
function of the auditor’s two-stage (intra-audit) process of engagement risk
assessment as prescribed by auditing standards (ISA 315/AUS 402 and ISA
330/AUS 406) and supported by auditing research. Further, and, unlike Equation
(4.5), Equation (5.3) incorporates the results of the auditor’s assessment of
engagement risks beyond internal control environments and structures (that is,
recognizing limitation No. 1). Results of any such risk assessments may affect the
amount of auditor effort, and, therefore, should be formally recognized. Recognition
of the auditor’s two-stage assessment of engagement risks may be useful in
explaining (planned or actual) auditor effort, particularly when the results of the
auditor’s initial assessment of engagement risk (that is, RERU), is not supported by
the results of the subsequent testing of such risks (that is, RERT), such that RERU ^
RERT. This allows for an examination of the relation between measures of auditor
effort and intra-audit changes in the auditor’s engagement risk assessments.

5.4 Addressing Limitation No. 3: Recognizing Disaggregated Details of the
Auditor Effort Construct
The third limitation relates to Equations (4.5) and (4.7) not recognizing that any
aggregate measure of (planned or actual) auditor effort, for example, audit fees or
total audit hours, would comprise a number of separate, detailed measures.165 That
is, auditor effort can be broken down, for example, across (i) auditor staff ranks and
(ii) key audit activities, each of which can be broken down further into more detailed
sub-components. For auditor staff ranks, these include directors/partners, managers,
seniors, and auditors. Whilst key audit activities include pre-planning, planning,
tests of controls, substantive tests of details and balances, and other audit procedures
to complete the audit. This recognition of disaggregated auditor effort details allows
for an empirical examination of factors that impact on the substitution of audit effort
165 In addition, recall from Sections 5.2 and 5.3 that determining the relation between client risk
characteristics/engagement risk assessments (or for that matter any variable o f interest) and aggregate
details o f auditor effort is problematic given the substitution of audit effort.
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between such disaggregated details. For example, the relation between the auditor’s
engagement risk assessments and the individual, disaggregated details of auditor
effort may differ in the level of significance and/or in the nature of such significance
(that is, positive or negative association).

In extending the model developed thus far (Equation (5.3)) to recognize
disaggregated details of auditor effort as depicted by Equation (2.7), details for
auditor staff ranks (STAFFj) across key audit activities (ACTIVITIESj) are collected
similar to the Hackenbrack and Knechel (1997) study.166 Equation (5.4) recognizes
aggregate (TOTAL) and disaggregated (STAFFj and ACTIVITIESj) details of
auditor effort, respectively.

?
?
= /( R E R U t , R E R T ,)
AE TOTALt
= f (R E R U t , R ERTt)
A E STAFFjt
A E A C T IV IT IE Sjt = / (R E R U t, R ERTt)

(5.4)

5.5 Addressing Limitation No. 4: Recognizing Key Pre-Planning Based Audit
Activities
Continuing with the disaggregated level of analysis, previously developed models do
not explicitly recognise that a significant part of auditor effort is expended in pre
planning activities, which primarily relate to auditee acceptance and continuance
evaluations as required by auditing standards (ISA 220/AUS 206).167 Activities
related to such evaluations have received increasing attention in auditing research,
specifically in the context of examining the role of the auditor’s engagement risk
assessments, including auditor/auditee business risk and audit risk, in client

166 For further details see Chapter Seven, with descriptive and model results reported in Chapters Nine
and Ten, respectively.
167 ISA 220 (AUS 206) (paragraph 14) state, “The engagement partner should be satisfied that
appropriate procedures regarding the acceptance and continuance o f client relationships and specific
audit engagements have been followed, and that conclusions reached in this regard are appropriate and
have been documented.” ISA 220 (AUS 206) (paragraph 16) provide details on a number o f
considerations for carrying out an appropriate evaluation o f both prospective clients and a review o f
existing clients, including: the integrity o f the principal owners, key management and those charged
with governance o f the entity; whether the engagement team is competent to perform the audit
engagement and has the necessary time and resources; and whether the firm and the engagement team
can comply with ethical requirement. Whilst ISA 220 (AUS 206) (paragraph 17) state, “Deciding
whether to continue a client relationship includes consideration o f significant matters that have arisen
during the current or previous audit engagement, and their implications for continuing the
relationship.”
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Therefore, in moving beyond the basic audit process model

as depicted in Figure 4.1 to more complex models, it is necessary to include key pre
planning evidence-gathering audit activities, based primarily on engagement
acceptance/ continuance evaluations.

In an extension of Figure 4.1 (and, therefore, Mock and Wright 1993, 1999 (Figure
2.1) and Morton and Felix 1991 (Figure 2.2)), Figure 5.1 depicts the audit process for
a current period (t) audit engagement as a multi-stage evidence collection process,
but now comprising three key auditor effort activities or stages:
>

Stage

1 -

pre-planning activities (PPA), including engagement

acceptance/ continuance evaluations, as well as other budget related
activities (ISA 220/AUS 206);
>

Stage 2 - planning activities (ERU), primarily relating to the auditor’s
initial understanding of engagement risks, including internal control (ISA
315/AUS 402), but also including other planning based activities (ISA
300/AUS 302; ISA 320/AUS 306; and ISA 520/AUS 512); and

>

Stage 3 - post planning activities including:
o ERT based audit activities (for example, tests of control) to confirm such
understanding of engagement and control risks (ISA 330/AUS 406), and
is based on the results of the ERU stage, or RERU; and
o ADAE1/ADAE2 based audit activities necessary to complete the audit,
mainly in the form of substantive tests of transactions and balances and
other audit procedures (AUS 502/ISA 500/AUS 502; ISA 520/AUS 512;
ISA 560/AUS 706; and ISA 570/AUS 708), based on the results of the
ERU/ERT stage, or RERU/RERT, respectively.

Examples of stage 1 pre-planning activities (PPA) include: (i) auditor assessments of
its own business or litigation risk based on a decision to accept or continue with the
audit engagement (ISA 220/AUS 206); (ii) auditor assessments of engagement or
macro- level auditee risks, including auditee business risks (ISA 315/AUS 402); and
(iii) other budget related activities (for example, budgeting for hours across audit
team members (that is, director, managers, seniors, auditors), key audit activities
(that is, planning, control tests, substantive tests, subsequent events, and other

168 Bell, Bedard, Johnstone, and Smith (2002); Johnstone (2000); and Johnstone and Bedard (2001,
2003); and Johnstone, Bedard, and Ettredge (2004).
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Figure 5.1
Key Components, Stages, and Results of the Audit Evidence Collection Process,
Including Pre-Planning Activities, for a Current Period (t) Audit Engagement
Stage 1 pre-planning
activities
PPAt
(ISA 220/AUS 206)

Evidential Planning
Component (EPCJ
(ISA 315/AUS 402)

Stage 2 planning
activities

Stage 2 results
RERU,

Stage 3a postplanning activities

Stage 3a results

Evidential Testing
Component (ETCJ
(ISA 330/AUS406)
Stage 3b post
planning activities
ADAEit/ADAE2t

Aggregate
Auditor effort

Where:
AAE = Aggregate auditor effort.
ADAEi = Additional direct auditor effort based on RERU.
ADAE2 = Additional direct auditor effort based on RERT.
ERU = Activities for the auditor’s initial understanding of engagement risks, including
internal control.
ERT = Activities for the auditor’s testing of engagement risks, including internal control.
PPA = Pre-planning activities, including those to decide on engagement
acceptance/continuance.
RERU = Results from the auditor’s initial understanding of engagement risks, including
internal control.
RERT = Results from the auditor’s testing of engagement risks, including internal control.
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reviews), and audit focus (for example, accounts receivables, and accounts
payables)). Other pre-planning activities include completing tender documents for
prospective engagements, reviewing engagement continuance, and the assignment of
engagement teams (ISA 220/AUS 206).

Separating auditor effort into pre-planning engagement acceptance/continuance
based activities and planning activities may be particularly useful for first-time audit
engagements. This is because the decision to accept a new engagement may be
based on different factors compared to the decision to continue with an existing
engagement. For example, the decision to accept an engagement is usually made at
or around a specific or narrow point in time, and would involve significant auditor
effort, for example, in producing tender documents.

Also, engagement risks,

including auditor business risk, auditee business risk, and other key audit risks,
would be assessed for the first time (Johnstone 2000), as would the choice of
appropriate risk management strategies (Johnstone and Bedard 2003).

These

activities, including others such as discussions with predecessor auditors (if any),
experts, and auditee stakeholders (for example, related parties), would require
significant auditor effort.169
On the other hand, the decision to continue with an existing engagement would be
based partly on the results, or efforts, of previous audit(s) (ISA 220/AUS 206
paragraph 17), and not necessarily made over an identifiable and narrow time period
(as compared with making an engagement acceptance decision).

Further, some

engagement risks, for example, auditor and auditee business risks, are not expected
to change significantly over the short term. Therefore, it may be difficult to separate
pre-planning activities (stage 1) and planning activities (stage 2), as depicted by
Figure 5.1, in particular, for continuing engagements, and at least from a practical
perspective. Nonetheless, whether an audit engagement is accepted or continued
with, pre-planning and budget related activities are necessary before the more formal
planning activities are carried out, such as those related to the understanding of
engagement risks (ERU).

169 For other empirical studies on the auditor’s client acceptance decisions see Bell, Bedard,
Johnstone, and Smith (2002), Johnstone and Bedard (2001, 2003), and Johnstone, Bedard, and
Ettredge (2004).
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The stage 2 planning activities (ERU) represent a significant component of the audit
process and are based on the auditor’s effort in planning the audit (ISA 300/AUS
302), particularly for the purpose of understanding the engagement risks, including
internal control (ISA 315/AUS 402). Whilst the stage 3 post-planning activities
(ETC) include ERT based activities, such as tests of control, and ADAE based
activities, such as audit procedures mainly in the form of substantive tests of details
of transactions and balances and other evidence collection procedures necessary to
complete the audit (ISA 330/AUS 406). Figure 5.1 shows that results from such pre
planning (PPA) and planning activities (ERU) (RERU), affect post-planning based
activities (ERT and ADAE). In particular, such post-planning activities may differ
from what was originally planned for such that ADAEi ^ ADAE2 . For further
discussion on stages 2 and 3, see Chapter Four, Section 4.4.

In summary, a more complete depiction of the audit process than Figure 4.1 is Figure
5.1, which shows the audit process for a current period audit (t) as comprising three
key evidence collection stages, including pre-planning activities. Reconciling Figure
5.1 to the audit evidential planning models of Mock and Wright (1993) (Figure 2.1),
Morton and Felix (1991) (Figure 2.2), and Wright and Bedard (2000), the EPC
excludes Mock and Wright’s (1993) “Audit Program” and the “Audit Results”
components, since they are now part of stage 3 of the evidence collection process
(ETC). Whilst the ETC includes only the “Audit Program” and “Audit Results”
components, thereby excluding the “General Planning” and “Audit Program
Planning” components since these are contained within the EPC. Similarly, Morton
and Felix’s (1991) “Panel A” components are part of the EPC, whilst the “Panel B”
and Panel C” components are part of the ETC.

In comparison to Wright and

Bedard’s (2000) model, which is comprises two stages related to “intelligence
gathering” and “audit program planning”, these stages are included within the EPC.

5.5.1 Empirical Evidence on the Links between the Evidence Collection Stages
Wright and Bedard (2000) note that empirical studies generally provide strong
evidence on the nature and extent of associations between audit activities within the
EPC, therefore supporting the interrelatedness and interdependency of auditor effort
related to the planning activities of stage 2. However, Wright and Bedard (2000)
also note that many other empirical studies provide mixed evidence on the links
between the auditor’s evidential planning outcomes of stages 1 and 2, and subsequent
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evidence collection as represented by stages 3a and 3b. That is, prior studies report
that the theoretical (expected) association between the auditor’s engagement risk
assessments (either for pre-planning or planning purposes) and auditor effort is not
always supported.

170

Bedard, Mock, and Wright (1999) argue that the mixed and counter-intuitive results
on the association between engagement risk assessments and audit evidential plans
may be due to a lack of a well-developed and integrated theory or model upon which
to build research expectations and interpret findings. Such results also could be due
to research design limitations in prior studies, in particular, the use of cross-sectional
(as distinct to longitudinal) and aggregate (as distinct to disaggregated) auditor effort
data.

This provides further motivation to develop auditor effort models that

empirically confirm, or at least support, the theoretical link between the EPC and the
ETC, as well as address the research design related limitations.

5.6 Addressing Limitation No. 5: Recognizing the Adaptive Nature of the Audit
Process
This section extends previously developed auditor effort models, in particular
Equation (5.4), to recognize the adaptive nature of the audit process. That is, the
auditor plans an audit engagement in light of the results of prior audit engagements.
Auditing standards require that current period audit program plans be adaptive to
prior period audit results, and fine-tuned or revised accordingly.

Whilst auditing

research provides empirical evidence that audit program judgments do vary

170 See, for example: Johnstone (2000); Johnstone and Bedard (2001, 2003); and Mock and Wright
(1993, 1999).
171 For example, on preliminary assessments of materiality, ISA 320 (AUS 306) (paragraph 9) state,
“Ordinarily the auditor considers prior year financial results, year-to date results and balances, and
budgets or forecasts for the financial period to establish preliminary materiality level for planning the
audit”; and “the auditor’s cumulative knowledge of the internal control structure and the relative
emphasis expected to be placed on tests of control and substantive procedures (paragraph 09(c)). ISA
315 (AUS 402) (paragraph 7) states, “When the auditor intends to use information about the entity and
its environment obtained in prior periods, the auditor should determine whether changes have
occurred that may affect the relevance of such information in the current audit.” ISA 330 (AUS 406)
(paragraph 39) state, “If the auditor plans to use audit evidence about the operating effectiveness of
controls obtained in prior audits, the auditor should obtain audit evidence about whether changes in
these specific controls have occurred subsequent to the prior audit.” Whilst ISA 500 (AUS 502)
(paragraph 3) state, “Audit evidence, which is cumulative in nature, includes audit evidence obtained
from audit procedures performed during the course of the audit and may include audit evidence
obtained from other sources such as previous audits and a firm’s quality control procedures for client
acceptance and continuance.”
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substantially, particularly across clients in response to differing levels of and changes
in engagement risk characteristics and the auditor’s engagement risk assessments.

17 7

In developing models that attempt to explain auditor effort using inter-temporal
explanators for the auditor’s engagement risk assessments, reference is made to
Figure 5.2. Similar to Figure 2.1 (Mock and Wright 1993), Figure 5.2 shows the
inter-temporal nature of the audit process, whereby key aspects of the current period
(t) audit, including the results of the auditor’s combined intra-audit engagement risk
assessments (RERU and RERT), adapts to prior period (t-1) audit effort, knowledge,
and results. Specifically, the auditor uses prior period (t-1) audit results, particularly
results from the testing of engagement risks (that is, RERTt-i), to determine current
period (t) pre-planning and planning audit activities (that is, PPAt and ERUt). This
relation is represented by the dotted arrow-headed line connecting the two rectangles
containing RERTu and EPCt, or by Equation (5.5).

+ ve
(P P A t + E R U t) = / ( R E R T t-i)

(5.5)

Including Equation (5.5) into (5.3) forms a model of auditor effort based on
explanators for results of both the auditor’s inter-audit engagement risk assessments
(that is, RERTm ) and the intra-audit engagement risk assessment (that is, RERUt ,
RERTt), as shown by Equation (5.6). Finally, Equation (5.6) is transformed to model
the relation between changes in the auditor’s engagement risk assessments and either
levels of, or changes in, aggregate auditor effort. Equations (5.7) and (5.8) can be
used to examine the relation between auditor effort and (i) intra-audit changes, and
(ii) inter-audit changes in the auditor’s engagement risk assessments, respectively.173
172 See, for example: Cohen and Kida (1989); DiPietro, Mock, and Wright (1994); Fukukawa, Mock,
and Wright (2004); Houghton and Fogarty (1991); Kaplan (1985); Libby, Artman, and Willingham
(1985); Mock and Turner (1981); Mock and Wright (1993, 1999); and Wright and Bedard (2000).
173 Further transformation produces Equations (5.9) to (5.11), which examine the relation between
changes in auditor effort (AAE) (referred to by Gist and Davidson 1999 as audit budget variance), and
(i) levels of, (ii) intra-audit changes, and (iii) inter-audit changes in the auditor’s engagement risk
assessments, respectively. However, estimation o f these models is beyond the scope o f this study.
+ ve
+ ve
+ ve
A AEt = / ( R E R T m , R E R U ,, R E R T ,)

(5.9)

+ ve
AAE, = /( ( R E R U , less R E R T ,))

(5.10)

+ ve
AAE, = /( ( R E R T ,., less R E R U ,))

(5.11)
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+ ve
+ ve
+ve
A A E t = / ( R E R T t - i , R E R U t , R E R T t)

(5.6)

+ ve
A A E t = / ((RERUt less R ERTt))

(5.7)

+ ve
A A E, = / ((RERTt-i less R ERU t))

(5.8)

5.7 Final Model Specification
In summary, models of auditor effort should reflect both the auditor’s intra-audit and
inter-audit assessments of engagement risk. This is because prior period (t-1) audit
effort, knowledge, and results are useful for planning, carrying out, and completing a
current period (t) audit. Therefore, such details from prior period (t-1) audits, are
expected to affect (planned and actual) details of current period (t) auditor effort.
Table 5.1 lists the key auditor effort models as developed sequentially in this and the
previous chapter in response to addressing the five limitations listed in Table 4.1.

Equations (5.6) to (5.11) represent models of auditor effort based on the auditor’s
intra- and inter-audit engagement risk assessments. In this section, a final set of
models is specified incorporating theory from these models, as well as from audit
production/pricing models, to examine the relation between auditee characteristics
and measures of audit effort using either audit fees or (aggregate or disaggregated)
labor hours.174 A useful model is specified in the form of Equation (2.7) (Bell,
Landsman, and Shackelford 2001 and O’Keefe, Simunic, and Stein 1994).

ln hji - ßoji + ß\j In Aj + Z ßy Yi ln A\

(2.7)

Where
ln = Natural logarithm transformation.
hjj = j grades of labor (for example, in aggregate or disaggregated into
auditor staff ranks or key audit activities) for auditee (i).
Aj = Auditee (i) size.
Yi = All other auditee (/) engagement characteristics related to size,
complexity, and risk.
/?oji = The initial (0) factor (j) amounts for auditee (j).
ßji = Factor (j) demand elasticities, or percentage changes, for auditee (/).
174 See Chapter Two, Section 2.5 and Chapter Four, Section 4.2.3.

129

Chapter Five: Extending the Basic Models

Table 5.1
List o f Key Models D evelopedfor Addressing Limitations in
the Basic Auditor Effort and A udit Process Models
Limitation
Equation
Model form
Reference
num ber
addressed a
Equation (4.5)
AE = f(IR , CR)
Section 4.3
Basic models
Equation (4.7)
Section 4.4
AE = / (ERU, ERT, ADAE)
1

AAEt = /(E R t)

Equation (5.2)

Section 5.2

2

AAEt = / ( RERU,, RERT,)

Equation (5.3)

Section 5.3

AE TOTAL,
= / (RERU,, RERT,)
AE STAFFj,
=/(R ER U t, RERT,)
AE ACTIVlTIESj, = / (RERU,, RERT,)

Equation (5.4)

Section 5.4
and 5.5

(PPA, + ERU,) = f (RERT,.0

Equation (5.5)

AAE, = /(R E R T ,.,, RERU,, RERT,)

Equation (5.6)

AAE, = /((RERU, less RERT,))

Equation (5.7)

AAE, = / ((RERT,., less RERU,))

Equation (5.8)

3 and 4

5

Section 5.6

a The five limitations relate to the two basic auditor effort and audit process models not
recognising the auditor’s: (1) other key engagement risk assessments beyond inherent risk
and control risk; (2) intra-audit engagement risk assessments; (3) disaggregated details of the
auditor effort construct; (4) key pre-planning activities as part of the audit process; and (5)
inter-audit engagement risk assessments.
Where:
AAE
A ETO TA L
AESTAFFj
AEACTIVlTIESj

ADAE
CR
EPC
ER

ERU
ERT
ETC
IR
PPA
RERU
RERT

= Aggregate auditor effort.
= A measure of aggregate auditor effort hours.
= Auditor effort hours disaggregated into key auditor staff rank hours
(j) (for example, director, manager, senior, auditor).
= Auditor effort hours disaggregated into key audit activity hours (j)
(for example, pre-planning (PPA), engagement risk understanding
(ERU), engagement risk testing (ERT), and additional direct auditor
effort (ADAE)).
= Additional direct auditor effort post ERT based activities.
= Control risk.
= Evidential planning components (= PPA plus ERU).
= The auditor’s combined engagement risk assessments including those
beyond inherent risk (IR) and control risk (CR), such as auditee
business risk (BR), and financial reporting quality (FRQ).
= Activities for the auditor’s initial understanding of engagement risks,
including internal control.
= Activities for the auditor’s testing of engagement risks, including
internal control.
= Evidential testing component (= ERT plus ADAE).
= Inherent risk.
= Pre-planning activities.
= Results from the auditor’s initial understanding of engagement risks,
including internal control.
= Results from the auditor’s testing of engagement risks, including
internal control.
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Based on Equations (5.6) and (2.7), four models are specified to examine the relation
between the auditor’s engagement risk assessments and actual auditor effort.175 The
first model examines the relation between levels based measures of the auditor’s
intra- and inter-audit engagement risk assessments, audit production outcomes (h) in
the form of j grades of audit labor hours in aggregate or disaggregated across key
audit activities or auditor staff ranks, as shown by Equation (5.12).

In hjjt —ßts\\i "b ß \\t In Ait "bZ Ait ctit (In Ait) + Z Ait öjt (In Ait) "b
___________Z Ait-i bjt-i (In Ajt-i)________________________________ (5.12)
Where a\ =

Results from the auditor’s initial understanding of engagement risk
assessments (RERU) for an auditee (i).

8j = Results from the auditor’s testing of engagement risk assessments
(RERT) for an auditee (i).
Equation (5.12) is transformed into models that specify the relation between hjjt and
changes in the auditor’s intra-audit engagement risk assessments (that is, RERTt less
RERUt) as well as changes in the auditor’s inter-audit engagement risk assessments
(that is, [RERTt less RERTt-i] or [RERUt less RERTt-i]).

These models are

represented by Equations (5.13) to (5.15), respectively.
In hjjt = /?0jit + Ajt In Ait + Z ß\\t (Sit - ait) On Ajt)

(5.13)

ln hju - /?oijt + Ajt ln Au + Z ß\\x (Sit - bit-i) 0n Ajt)

(5.14)

In hjit —/?oyt Ajt In Ajt ^ Z ß\\t (flit - Sjt-i) On Ait)

(5.15)

Table 5.2 contains a list of all models specified in this section, as well indicating the
model categories based on measurement details of the dependent and explanatory
(independent) variables. The models are categorized according to three explanatory
variable measurement details: (i) levels of the results of the auditor’s initial
understanding and testing of engagement risk assessments; (ii) intra-audit changes in
auditor’s engagement risk assessments; and (iii) inter-audit changes in the auditor’s
engagement risk assessments.
175 Models examining the relation between the auditor’s engagement risk assessments and either

planned audit effort (hours) or audit budget variances (that is, the difference between actual and
planned hours) are beyond the scope o f this study.
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Table 5.2
L ist o f A u dit Production Mod'els Specified f o r Estim ation
M o d e l c a te g o r y
D ependent
v a r ia b le

E x p la n a to r y

M o d e l s p e c ific a t io n

E q u a tio n
num ber

v a r ia b le s

Measures of audit
production
outcomes (h) for a
current period (t)
audit.

(i) Levels o f the
auditor’s engagement
risk assessments.15

In hjit = /?0jit + Aijt In Ait +
Z/?jit «it On Ait) +
Z Ajit 8it (In Aj,) +
Z ß\ii-\ öit-i (ln Ait.i)

Equation
(5.12)

(ii) Intra-audit changes
in the auditor’s
engagement risk
assessments.0

lnhjit = /?ojit + /?ijt In Ajt +
Z/?jit (8it - “ it) On Ait)

Equation
(5.13)

lnhji, = /?oj+/?ijt In Ajt +
Z ßjn (Sit - 8it.i) (In Ajt)

Equation
(5.14)

(iii) Inter-audit
changes in the
auditor’s engagement
risk assessments.

ln hjit = /?oj + ßijt In Ait +
Equation
(5.15)
Z ß\it (a it - Sin) (ln Ajt)
a Measures are j grades of actual audit labor hours in aggregate or disaggregated across key
audit activities or auditor staff ranks. Models examining the relation between the auditor’s
engagement risk assessments and either planned audit effort (hours) or audit budget
variances (that is, the difference between actual and planned hours) is beyond the scope of
this study.
b Includes details of results from both the auditor’s risk assessment procedures for initial
understanding of engagement risk (that is, a), and from further (that is, test-based) audit
procedures in response to engagement risk assessments ( that is, 5).
c Intra-audit change is the difference between a and 8, for a current period (t) audit.
d For Equation (5.14), inter-audit change is the difference between prior period results of
further (that is, test-based) audit procedures in response to engagement risk assessments (that
is, 8t.i) and current period results of further (test-based) audit procedures in response to
engagement risk assessments (that is, 5,). For Equation (5.15), inter-audit change is the
difference between results of current period further (that is, test-based) audit procedures in
response to engagement risk assessments (that is, at) and results of prior period further (that
is, test-based) audit procedures in response to engagement risk assessments (that is, 8t.i).
W here In

K
Ai
ß o ji

ßü

tti

8i

Natural logarithm transformation.
j grades of audit labor hours (for example, in aggregate or disaggregated
into key audit activities or auditor staff ranks) for auditee (i).
Auditee (i) size.
The initial (0) factor (J) amounts for auditee (i).
Constant factor demand elasticities, or percentage changes. The
interpretation of the regression coefficients for the independent variables is
that it estimates the average percentage change in the dependent variable
(ß ) for a 1 percent change in that independent variable, keeping all other
variables constant.
Results of the risk assessment procedures for the auditor’s initial
understanding of engagement risk (RERU), for auditee (i).
Results of further (test-based) audit procedures in response to the auditor’s
initial engagement risk assessments (RERT), for auditee (/).
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5.7.1 The Use of Simultaneous Equations Modelling
Chapter Two, Section 2.1 noted that economic markets are comprised of buyers
(demanders) and sellers (suppliers).

Accordingly, this requires theory based on

simultaneous equation modelling.176 However, since this study’s research setting is
on audit production from a monopolistic market comprising a single audit firm (that
is, a single audit authority responsible for the provision of audit services to state and
local government and public sector entities), theory requiring the use of simultaneous
equation modelling is not used since the audit authority’s production of services
would not substantially affect either the market quantity supplied or market price
demanded for such services.

5.8 Summary and Conclusion
Chapter Four presented five limitations related to two basic models of auditor effort
and of the audit process (Equations (4.5) and (4.7)). In taking another step towards
answering this study’s broad research question of how do the external auditor's
engagement risk assessments affect audit resource allocation decisions, particularly
as reflected in production and pricing decisions, this chapter addresses limitations
relating to these models not recognizing: (i) other key engagement risk assessments
beyond IR and CR; (ii) the two-stage (intra-audit) process for engagement risk
assessments; (iii) disaggregated details of the auditor effort construct; (iv) pre
planning activities as a key part of the audit process; and (v) the adaptive nature of
the audit process through the auditor’s inter-audit engagement risk assessments.

Sections 5.2 to 5.6 address the limitations to develop models of auditor effort based
on the auditor’s two-stage (intra-audit) and inter-audit assessments of engagement
risk. Key models as developed sequentially within these sections are listed in Table
5.1. Section 5.7 presents a final set of models specified to incorporate theory from
both the audit production/pricing models, and the auditor effort models developed in
Sections 5.2 to 5.6. Table 5.2 list these models, which are estimated in Chapter Ten.
The next part details the research design aspects of this study in context of the
models listed in Table 5.2

176 See, for example: Copley, Doucet, and Gaver (1994); Copley, Gaver, and Gaver (1995); and
Fargher, Taylor, and Simon (2001).
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PART III

RESEARCH DESIGN

This part details the study’s research design for testing the audit production models
developed in the previous part as listed in Table 5.2. Chapter Six provides details on
the research subjects, task, and procedures, whilst Chapter Seven provides details on
variable selection, measurement, and labeling. The research design aims to achieve
two main outcomes. First, allow for a corroboration of results from both prior audit
evidential planning studies and audit production studies. This is achieved by
replicating key research design aspects of the Mock and Wright (1993, 1999),
Hackenbrack and Knechel (1997), and O’Keefe, Simunic, and Stein (1994) studies.
Second, extend the relevant literature through theoretical and research design
improvements that help answer this study’s research questions. This is achieved by
testing audit production models that incorporate the auditor’s two-stage (intra-audit)
and inter-audit assessments of engagement risk, as well as a number of additional
engagement risk assessment variables reflecting contemporary audit practice,
including auditee business risk. In addition, highly disaggregated audit production
details in the form of key audit activity hours and auditor staff ranks, over a
continuous two-year period, allows for an examination of the relation between
changes in the auditor’s engagement risk assessments and such audit resource
allocation decisions.
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CHAPTER SIX

SUBJECTS, TASK AND PROCEDURES

6.1 Introduction
This chapter describes the study’s research design employed to capture and
operationalize the dependent, explanatory, and control variables, which are used for
testing models on the auditor’s production and pricing decisions, as developed in Part
II.

Table 5.2 contains four regression models specified to examine the relation

between audit production outcomes and the external auditor’s levels of, and intraand inter-audit changes in, engagement risk assessments. Equations (5.12) to (5.15)
replace y\ in Equation (2.7) with cq (results from the auditor’s initial understanding of
engagement risks (RERJJ)) and/or 6j (results from further (test based) audit
procedures, such as tests of control and substantive tests, in response to such
understanding (RERT)). Equations (5.12) to (5.15) contain the same set of dependent
variables, which are audit production outcome details (hj) in the form of (i) audit
fees, (ii) total (aggregate) audit hours, and (iii) disaggregated audit hours across key
audit activities and auditor staff ranks.

Chapter Seven discusses the dependent,

explanatory, and control variables, as well as labels, measurement, and scale details.
In summary, this exploratory study is conducted in a non-contrived setting, natural
environment where work proceeds normally, and data are collected through an inhouse administered questionnaire.

Since researcher interference is minimal, the

study represents a field study, as distinct to a field experiment where researcher
interference is at least to a moderate extent due to manipulation of variables and
interference with events that would occur normally in an organization (Sekaran
2003). As a field study, Mock and Wright (1999) note that, although costly to
obtain, field data are valuable for studying auditor judgment in a non-contrived
setting. Whilst Cushing, Graham, Palmrose, Roussey, and Solomon (1995) note that
support and validation for the key assumptions and constructs underlying the
foundation of a risk-based audit approach are provided through archival data.
Solomon and Shields (1995) argue that field data are important in considering how
organizational context such as incentives and teams affect audit judgments and in
identifying additional potentially significant variables for investigation in
experimental research.
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A useful scheme to describe a study’s research design is presented by Ashton (1998),
who suggests addressing three main issues: subjects, task, and procedures.

The

subjects section should specify who or what the subjects are, how many are included
in the study, and where they come from. The task section should discuss what is, and
is not, being studied with reference to what component(s) of the audit judgment
process and audit outcome(s) are being examined from the models and type of data
collected. Also included in this issue is discussion on task realism. The procedures
section should describe how the study was carried out and what the researcher and
the study’s participants did. Each of these issues is discussed in this chapter. The
next chapter details variable description and measurement to complete the
presentation of this study’s research design.

This chapter proceeds as follows. Before discussing this study’s research design in
terms of subjects, task, and procedures, the next section describes background details
including this study’s setting and appointment of project administrators. On the issue
of subjects, Sections 6.3 and 6.4 detail the participants and method of selecting the
sample auditees, respectively. Section 6.5 discusses this study’s task in terms of
identifying those phases of the audit judgment process explored as a result of
examining the relations between the auditor’s engagement risk assessments and audit
production outcomes. Also explored is how the study contributes to an improvement
of audit efficiency through an enhanced understanding of such relations, as well as
discussion on how it deals with task realism and promotes the accountability of
participants.

Section 6.6 details this study’s procedures for developing the data

collection instrument, including the selection of variables based on prior literature.
Section 6.7 discusses the validity and reliability of the data collection instrument,
whilst Section 6.8 specifies the time horizon of the study. Section 6.9 presents a
summary and conclusion of the chapter.

6.2 Background and Study Setting
Studies that examine the relation between client risk characteristics/auditor
engagement risk assessments and audit resource allocation decisions make important
contributions towards both a greater understanding and achievement of audit
efficiency and effectiveness.

This is particularly warranted in a public sector

context, where government and public sector entities represent a significant part of
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Audits of such entities are necessary for maintaining and enhancing

accountability, promoting efficient debt raising arrangements between public sector
bodies and debt providers, and enhancing public faith in the processes of
government. 178 In addition, public and private sector auditees may have different
risk characteristics and profiles that in turn impact differently on audit evidential
planning judgments, audit production, and pricing decisions.

The following

discussion supports the appropriateness of this study’s public sector setting not only
for uniqueness, but also for providing a population of diverse auditees within a highrisk sector and with potentially high-risk profiles. 179

Although public and private sector risks may differ in their nature and quantification,
this does not mean that categories of engagement risks, such as, inherent and control
risks, and auditee and auditor business risks, are less stringent for government and
public sector reporting entities than for private sector reporting entities. Further,
whilst private sector entities have risks that may not be as relevant in a public sector
context, for example, going concern, other risks such as political based risks
resulting from fraud and other irregularities is arguably more important in a public
than private sector context. 180 Further, the argument that public sector bodies are less
risky compared to private sector bodies or that public sector bodies contain
insignificant risks can be questioned on a number of grounds. First, given results
reported in the relatively few govemment/public sector audit pricing studies on the
association between auditee risk characteristics and audit fees,

1 O 1

and second by

acknowledging that material misstatements (intentional and unintentional) occur in
both private and public sector organisations.

This is particularly relevant to

177 Chapter One, Sections 1.4.3 and 1.5.4 discuss the study’s motivation and contribution in context o f
examining this study’s research question in this economic and regulatory setting generally lacking
research on audit evidential planning and audit production.
178 See, for example: Barrett (1996); English and Guthrie (2000); Funnel (1994, 1996, 1997); and
Mulgan (1997).
179 Mock and Wright (1993) note that the lack o f association found between changes in engagement
risks and revisions in audit program planning may be caused by their sample characteristics, that is,
manufacturing firms. They suggest that future studies select samples o f engagements in an industry
where auditee risks are known to be constantly changing (for example, high technology) to provide a
setting in which revisions in evidential planning are expected.
180 Wallace (1987) argues that the “insurance hypothesis” so relevant in private sector audits exists
also as insurance for regulators and other political figures. In a public sector context where litigation
against auditors is less probable (although not impossible) than in the private sector, it is this “political
insurance’ that is likely to be o f importance.
181 See, for example: Baber, Brooks, and Ricks (1987); Clatworthy, Mellet, and Peel (2002); Copley
(1989); Copley, Gaver, and Gaver (1995); Dies and Giroux (1992); Hackenbrack, Jensen, and Payne
(2000); Houghton, Dolley, Jubb, and Chong (2002); Rubin (1988, 1992); Sanders Allen, and Korte
(1995); and Ward, Elder, and Kattelus (1994).
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Australian Federal, state, and local government and public sector entities given their
recent move from cash based to accrual based reporting, and the impact this has had
on the reliability of reported earnings and asset values. Therefore, risks related to
misstatements in reported balances and accounts are a major area of concern for both
regulators and auditors of such entities.

A major Australian state government and public sector audit authority (herein after
referred to as the “audit authority”) was approached in 1999 with a request to
participate in a study to examine how the auditor’s engagement risk assessments
affect audit planning, production, and pricing decisions.

The audit authority is

responsible for the audit of state government annual financial reports, the review of
forecast financial statements within a state budget, and the conduct of financial
statement

and

performance

audits

of approximately

540

public

sector

organizations.182 A confidentiality agreement currently prohibits the disclosure of
the audit authority.

This study’s public sector setting is appropriate and timely given the particularly
tumultuous political environment.

1 O '!

This environment is likely to affect the

strategies, management, operations, and funding arrangements of government and
other public sector entities, to the extent that risk management in the Australian and
UK public sectors has been classified as a high priority (Auditor General Victoria
2003; Commonwealth Government 1996; and National Audit Office 2000). Most
Australian and New Zealand government agencies are now formally required to
undertake risk management practices in accordance with formal guidance provided
initially by the joint Australian/New Zealand Standard, AS/NZS 4360: 1995 Risk
Management, and the subsequently updated Standard re-released in 1999 (AS/NZS
4360: 1999 Risk Management), with an accompanying handbook, HB 143: 1999
Guidelines for managing risk in the Australian and New Zealand public sector.

In Victoria, contextual changes in the public sector, such as the introduction of
National Competition Policy, as well as other reforms related to (i) financial
182 These organizations include: parliament, government departments and independent sector agencies;
public bodies, such as government business undertakings; commissions and committees of
management; health institutions including hospitals; education institutions, including universities;
superannuation funds; companies and joint ventures; regional waste management groups; municipal
councils; cemetery trusts; libraries; and water authorities.
183 See Chapter One, Section 1.4.3.
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reporting, corporate governance, and public accountability, (ii) the increased reliance
on private sector contractors, and (iii) an increased focus on quality service delivery,
are being applied across all parts of organizations through a number of key policies
(.Partnerships Victoria), programs (such as the Bracks Government’s Management
Reform Program), and legislation (including the Victorian Managed Insurance
Authority Act 1996 and the Financial Management Act 1994). Therefore, these
changes have required the public sector to undertake risk management, in addition to
identifying financial risks.

Further, a comprehensive research report on risk

management in the public sector commissioned by the CPA Australia’s Public Sector
Center of Excellence was undertaken in all agencies of all tiers of government in
2001. In summary, the report reveals that risk management is considered essential to
the achievement of objectives.
Further, public sector auditors provide a more than adequate context for collecting
and evaluating audit pricing and production data. For example, Johnstone (2000)
found that Big 5 audit partners appear to avoid risky clients rather than pro-actively
adapt to the risks through risk adaptation strategies. This is significant in terms of
the appropriateness of a private sector (Big 5 audit firm) setting for examining the
relation between client risk characteristics and audit resource allocation decisions. In
addition, it helps explain why prior studies in a Big N audit firm setting show little
association (Mock and Wright, 1993; 1999). In a public sector setting, an audit
authority has no such choice over its client portfolio, and, as noted in Chapter One,
Section 1.2, its litigation (auditor business) risk is minimal compared to a private
sector audit firm. Therefore, conducting this study in a public sector audit setting
should improve the likelihood of finding an association between such auditor
engagement risk assessments and audit resource allocation decisions, given evidence
from Johnstone (2000) suggesting that the portfolio of clients held by a Big 5 audit
firm is biased towards less risky clients.184

Following the initial approach, a number of meetings were arranged, which included
attendance by the audit authority’s head, deputy head, other senior audit staff
comprising directors and managers, the chair of this Ph.D. candidate’s supervising
panel, and the author of this thesis. The meetings were used to point out how the
results of this study would provide direct benefits in terms of enhancing future audit
184 If such an association is not found in a public audit setting, arguably it is unlikely to be found in a
private sector setting, as is the case in Johnstone (2000).
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planning and production, as well as, in general, make significant contributions to the
relevant literature. In addition, it was pointed out that this choice of setting was
highly appropriate and timely given the particularly turbulent political environment,
and the (likely) impact of such an environment on government and public sector
entities, and, therefore, on the audit thereof. The meetings also were used as an
opportunity to present key auditing research related to audit production and audit
evidential planning.185 The purpose of presenting this research was to reinforce the
benefits of such audit production studies, and, in particular, the potential to increase
the audit authority’s own in-house audit production efficiencies and effectiveness.

The meetings continued over a period of twelve months until early 2000 when the
audit authority formally completed all the requirements to agree to participate in the
study. The decision to participate in the study took longer than expected because of
a change in the head of the organization at the end of 1999. Initial discussions,
support, and momentum achieved under the previous head had to be re-established
after the new head had been given a period to settle into the position. Fortunately,
the new head was equally interested, if not more so than the previous head, to
participate in the study, particularly after pointing out the potential benefits, as
outlined above.
In order to conduct the study, a significant commitment of human resources was
required from the audit authority. Therefore, it was important that it was made aware
of the nature and extent of such commitment before agreeing to participate.

The

following provides a summary of such commitment, details of which are discussed in
the following sections. Similar to previous audit evidential audit planning studies
(Fukukawa, Mock, and Wright 2004 and Mock and Wright 1993, 1999), sensitive
and confidential data were required from the contents of the working papers and/or
other in-house sources such as management information and billing systems. Such
proprietary data included the auditor’s engagement risk assessments and related audit
production data. Further, and in replicating the data collection method used in these
studies, the data would be collected by an audit team member through the completion
of a lengthy data collection instrument, rather than by researchers. Again consistent
185 Specifically, Hackenbrack and Knechel (1997), Mock and Wright (1993, 1999), and O’Keefe,
Simunic, and Stein (1994).
186 In retrospect, and notwithstanding the change o f head, the delay encountered in the decision to
participate in the study was probably a reflection o f the nature and extent o f commitment sought from
the audit authority.
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with the Mock and Wright (1993,1999) studies, the data collection instrument was to
be reviewed by a senior audit team member. In addition, since longitudinal data was
requested, the audit authority’s commitment was required to administer the data
collection instrument twice over a continuous two-year audit cycle period.

6.2.1 Data Confidentiality and University Ethics Approval
Much of the initial discussions with the audit authority officers centered around
issues of ensuring and maintaining auditee and data confidentiality, particularly
given the collection of potentially sensitive data with respect to both the auditor’s
engagement risk assessments and the corresponding audit production and pricing
details.

An assurance was provided that any proprietary and confidential data

collected either by way of the data collection instrument or other means would not be
disclosed or released to individuals or bodies beyond the author of this thesis and the
supervising panel. Copies of the instruments would be kept at the premises of the
audit authority, and the author of this thesis would be responsible for the safe
keeping of the original data collection instruments until deemed no longer required,
at which point they would be returned to the audit authority. Further, results would
be reported in any subsequent research output so as to ensure and maintain the
requested confidentiality, particularly the identity of the sample auditees.
Based on such assurances and precautions, the audit authority was satisfied that the
confidentiality of data was considered paramount, and would be ensured and
maintained at all times. Consequently, the identity of the audit authority or of the
individual sample auditees cannot be disclosed due to the confidentiality agreement
signed between the audit authority and the Ph.D. candidate. Finally, since the auditor
participants collected and recorded only data that already existed in the audit
authority’s working papers and management information and billing systems, formal
university ethics approval was not required.

6.2.2 Appointment of Project Administrators
By mid 2000 and following the assurances provided regarding the confidentiality of
the data and the disclosure and reporting of results, the audit authority agreed to
participate in the study, and commit human and other necessary resources. Initially,
this included the assignment of the audit authority’s general manager of Audit
Operations - Financial Audit, and an audit director as project administrators. Their
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role was to supervise the project, including administering the data collection
instrument, and respond to any queries from participants completing the instrument.
The administrators would also inform the author of this thesis of any issues related to
the participants’ completion of the data collection instrument. The assignment of
these two senior audit personnel as administrators to oversee the project was
welcomed, and indicates the extent and seriousness of the audit authority’s
commitment to the project. Such commitment also reflects the audit authority’s
acknowledgement that this study would provide benefits by way of enhancing and
improving efficiencies and effectiveness in the planning and production of audit
services, as well as providing broader benefits to other audit service providers.

The two project administrators oversaw a number of key tasks during the life of the
data collection process, including data collection instrument development and pilot
testing, administration of the data collection instrument, coordination of timely data
collection, and fulfilling other on-going and follow-up data related requests. After
the first twelve months, oversight of the project remained with the general manager.
Overall, the assignment of senior audit personnel to oversee the data collection
greatly facilitated the data collection process, and, more importantly, enhanced the
reliability and validity of the data collected.
Before the data collection instruments were released to the participants, the head of
the audit authority indicated support for the project, as well as the importance of the
project for enhancing audit planning, production, and, therefore, audit efficiency.
This was done by way of an internal memorandum to all employees. The data
collection instrument contained a statement reminding participants of the
memorandum, and how critical it was to have their cooperation. The statement also
expressed the researcher’s appreciation in such cooperation, without which the
project could not succeed.

In addition, audit team leaders were asked to brief

participants to treat the data collection task as part of their on-going training and
professional development. Therefore, given the role of the project administrators, as
well as the normality of the task relative to the participants’ normal flow of work, the
extent of researcher interference is minimal (Sekaran 2003).
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6.3 Participants
This section provides details on the participants involved in the data collection
process including who they were, why and how they were chosen, and how many
were involved. The next section details the selection of the sample auditees. Before
detailing the participants and auditee sample characteristics, it is useful at this point
to provide an overview of the procedures that participants were asked to carry out,
details of which are provided in Section 6.6. Participants collected the auditor’s
engagement risk assessment data, as well as audit planned, production, and pricing
data direct from the audit authority’s working papers and/or other sources such as
management information and billing systems, over two consecutive audit cycles.
The data were accumulated with the aid of a data collection instrument, and such
data collection instruments would be reviewed for completeness and accuracy.

In consultation with the project administrators, it was agreed that once the sample of
auditees was selected, the data collection instrument would be given to the audit
engagement team leader, usually an audit director. The audit team leader would
assign the instrument to an audit team member, preferably an audit manager or audit
senior, who would be responsible for completing and returning the instrument to the
audit team leader.

The audit team leader would then review the completed

instrument, or if not possible assign the review task to another audit team member
ranked above the individual who completed the instrument, before returning the
instrument to one of the project administrators. Therefore, the audit team leaders of
the sample auditees chose the participants assigned to complete the data collection
instruments, and on most occasions reviewed the completed data collection
instruments before returning them to the administrators.

1 Ä7

Given that data were collected twice for two consecutive years for the same sample
of auditees (see Section 6.8), audit team leaders were encouraged to re-assign the
second-year data collection instruments to the same participants that completed the
first-year data collection instruments. In addition, it was encouraged that the same
individual review both instruments for a sample auditee. This would provide a
highly reliable data set, and reduce possible problems in data collection due to
different individuals completing and reviewing the task. Further, it would allow such
187 As per the Mock and Wright (1993, 1999) studies, the review was undertaken to enhance careful
and accurate completion o f the instrument, and enhance the accountability o f the participants (see
Section 6.5.3).
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participants to complete the second-year data collection instruments more efficiently
due to their familiarity with both the data collection instrument and the contents of
the working papers as gained from completing the first-year instrument.

However, this was not always possible. For example, participants completing the
first year instruments may no longer have been part of the audit team (or
organization) in the second year of this study. Alternatively, the audit team leader
may have changed, and therefore the individual reviewing the instrument in the
second-year. However, recall that participants were instructed to extract data on
auditor judgments and audit production outcomes as documented in the working
papers and management information and billing systems, and, therefore, why the
term participants is used instead of the term subjects. Further, audit seniors and audit
mangers were assigned the task of completing the data collection instruments, whilst
audit managers and audit directors reviewed the instruments once completed by a
lower ranked audit team member. Table 6.1, panei A shows the breakdown of
participants and reviewers by rank, whilst panel B shows details on auditee sample
instruments completed and reviewed by the same persons (matched pairs).

6.4 Population and Sample Design/Selection
Although the ideal sampling strategy for maximizing the generalizability of results is
to randomly select a sample, the project administrators advised that this strategy
would prove highly inefficient since the working papers of many audit engagements
would not contain the requested detailed data on the auditor’s engagement risk
assessments and related audit production details.

The project administrators

indicated that the requested detailed data would most likely to be documented in the
working papers of the larger and in-house auditees, and would most likely not be as
accessible or available from the working papers of the contract auditors.
Therefore, for sampling efficiency, this study’s sample is selected from the sub
population of larger and in-house audits only. The project administrators suggested
that in-house audit engagements for financial year ending 2000 with audit fees of at
least AUS $25,000 would have the necessary detailed level of auditor engagement
188 Whilst the audit authority was responsible for the audit o f 549 (543) organizations during the
2000/2001 (1999/2000) financial year, it has a policy o f resourcing financial report audits using an
appropriate mix o f in-house staff and external audit service providers, or contract auditors. From the
audit authority’s 2001 (2000) annual report, 67.2 (69.6) percent or 369 (378) o f the financial report
audits were contracted out. In addition, the project administrators indicated that most o f the audit
authority’s smaller audit engagements are contracted out to the external audit service providers.
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Table 6.1
Details o f Data Collection Participants and Reviewers
Panel A:
Participants (n = 92) and reviewers (n = 92) of data collection instruments by auditor
staff rank for data collection years: 20( >0and 2001.
Audit
Audit
Audit
Not
Auditor
Total
director
manager
senior
detailed
21
44
P a rtic ip a n t
0
17
10
92
8
77
0
R e v ie w e r
0
7
92
8
98
44
17
17
184
Panel B:
Matched pairs (2000 & 2001: n = 46) completion and review of data collection
instruments.
N um ber
(ie 2 0 0 0
N um ber
(ie 2 0 0 0

o f tim e s a
and 2 001)
o f tim e s a
and 2 0 01)

s a m p le a u d ite e ’s tw o d a ta c o lle c tio n in s tru m e n ts
a re c o m p le te d b y th e sa m e p e rs o n .
s a m p le a u d ite e ’s tw o d a ta c o lle c tio n in s tru m e n ts
a re r e v ie w e d b y th e s a m e p e rs o n .

<

J

11 o6

N u m b e r o f tim e s a s a m p le a u d ite e ’s tw o d a ta c o lle c tio n in s tru m e n ts
1 J

( ie 2 0 0 0 a n d 2 0 0 1 ) a r e c o m p le te d a n d re v ie w e d b y th e s a m e p e rs o n .
N u m b e r o f tim e s a s a m p le a u d ite e ’s tw o d a ta c o lle c tio n in s tru m e n ts
(ie 2 0 0 0 a n d 2 0 0 1 ) a re c o m p le te d a n d re v ie w e d b y d iffe re n t p e rs o n s.

f.
46

Table 6.2
Sample Selection/Design and Usable Survey Respondents
Panel A :
Sampling criteria for potential survey recipients

2001

2000

T o ta l a u d ite e s th a t th e a u d it a u th o rity is re s p o n s ib le f o r 3

549

543

Less a u d ite e s

369

378

T o ta l n u m b e r o f in -h o u s e a u d ite e s

180

165

Less a u d ite e s

134

119

n o t c a rrie d o u t b y in -h o u s e s t a f f 3
w ith a u d it fe e s le s s th a n $ 2 5 ,0 0 0 b

F in a l lis t o f p o te n tia l r e c ip ie n ts (w ith c o n s tra in t th a t a u d it fe e s > $ 2 5 ,0 0 0

46

46

92

P o o le d s u r v e y r e c ip ie n ts - 2 0 0 0 p l u s 2 0 0 1

Panel B:
Survey responses with complete actual audit production hour details
S u rv e y re c ip ie n ts

Less u n u s a b le

46

re s p o n s e s d u e to m is s in g a c tu a l a u d it h o u r d a ta c o n s tra in ts

T o ta l u s a b le s u rv e y re s p o n d e n ts

46

26

8

20

38c
58

T o ta l u s a b le s u r v e y r e s p o n d e n ts - 2 0 0 0 a n d 2 0 0 1 p o o le d

Panel C:
Survey responses with complete planned audit production hour details
S u rv e y re c ip ie n ts

46

46

Less u n u s a b le

20

8

re s p o n s e s d u e to m is s in g p la n n e d a u d it h o u r d a ta c o n s tra in ts

T o ta l u s a b le s u rv e y re s p o n d e n ts
T o ta l u s a b le s u r v e y r e s p o n d e n ts

26

- 2000

a n d 2 0 0 1 p o o le d

38

64d

a Based on number as reported in the audit authority’s annual report.
b Based on difference between the total number of in-house auditees and the final number of survey
recipients (that is, 46 with audit fees > AUS $25,000).
c Includes 20 sample auditee that are matched with the 20 year 2000 sample auditees.
d Includes the same 58 usable survey respondents with actual audit production details.
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risk assessments and audit production data in the working papers for completing the
data collection instrument. Based on this selection criterion, a sample recipient list
of 46 potential larger, in-house audit engagements was extracted by the project
administrators, as shown in Table 6.2, panel A.

Since the head of the audit authority had shown support for this study (via the
internal memorandum), and participants were instructed by their audit team leader to
complete the task, a 100 percent response rate was achieved for both the year 2000
and 2001 data collections. This provided a pool of 92 sample auditee recipients (see
Table 6.2, panel A). However, missing data constraints in the form of disaggregated
audit production hour details resulted in a fewer number of usable responses. As
shown in Table 6.2, panel B, 58 data collection instruments contained the necessary
disaggregated audit production data (that is, 63 percent), with 20 of the 38 year 2001
sample auditees matched with the 20 year 2001 samples auditees.189 This rate
compares favorably with those of prior related studies.190 For further details on
usable responses and missing data analysis for both the audit production data and the
auditor’s engagement risk assessment data, see Chapter Eight, Section 8.4 and
Chapter Nine, Section 9.2.3, respectively.
For comparison purposes, Table 6.3 provides basic demographic details of this
study’s 58 sample auditees, as well as selected studies that report audit hour details.
This study’s sample size is similar to sample sizes found in prior literature,191 and
provides sufficient power for statistical purposes.192 Whilst the above judgmental
sampling strategy raises concerns related to sample selection bias, demographic data
on this study’s sample as contained in Table 6.3 indicates a wide spread in the size of
the sample auditees as measured by total assets, total planned audit hours, and total
actual audit hours. Table 6.3, note c reveals quite a wide diversity in sample

189 Table 6.2, panel C shows that 64 data collection instruments contained the necessary disaggregated

planned audit production data (that is, 70 percent), including the same 60 instruments that were
complete with the disaggregated actual audit production data. However, results using this data are
beyond the scope o f this study and not reported.
190 For example: 70 percent by Bell, Landsman, and Shackelford (2001); 59 percent by both Davidson
and Gist (1996) and Gist and Davidson (1999); 82 percent by Fukukawa, Mock, and Wright (2004);
73 percent by Hackenbrack and Knechel (1997); 41 percent by O’Keefe, Simunic, and Stein (1994);
and 50 and 46 percent by Mock and Wright (1993,1999), respectively.
191 For example: 75 observations in Davidson and Gist (1996); 62 observations in Gist and Davidson
(1999); and 74 observations in Mock and Wright (1999).
192 Issues related to adequacy o f sample size, statistical power, and type I/II errors are discussed in
Chapter Ten, Section 10.2.2.
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Sample demographics of selected studies that report audit hour details
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demographics, comprising: 17 government departments; 5 insurance entities; 8 water
authorities; 6 municipal councils; 6 education institutions, including universities; 2
hospitals/networks; 3 sporting/development agencies; 4 gaming agencies; 3 energy
agencies; and 6 other agency types.

6.5 Task
This section discusses the study’s task in terms of “what is, and is not, being studied”
(Ashton 1998, page 255).

Recall from Section 6.3 that the participants collected

the auditor’s engagement risk assessment data, as well as audit production and billing
data direct from the working papers and management information and billing
systems, over two consecutive audit cycles. The data were accumulated with the aid
of a self-administered data collection instrument, and such data collection
instruments were reviewed for completeness and accuracy. Since the participants
primarily collected the data from the working papers, item (ii) above is not relevant
in the context of this study’s non-experimental research design. Sub-sections 6.5.1
and 6.5.2 provide details on the first task issue, that is, what specific type of data is
collected, with particular reference to the audit phase(s) and component(s) of auditor
judgment process of interest. Sub-section 6.5.3 discusses the third issue on task
realism and mechanisms for promoting the participants’ accountability.
6.5.1 Data on Auditor Judgment Process: Engagement Risk Assessments
Collecting data on the auditor’s engagement risk assessments provides an
opportunity to examine how this component of auditor judgment affects audit
resource allocation decisions.194 Since such risk assessments are used for planning
subsequent auditor effort, for example, the nature, timing, extent, and staffing of
substantive

procedures,

they

directly

affect

audit

efficiency

and

audit

effectiveness.195 Therefore, the auditor’s engagement risk assessment task represents

193 Ashton (1998) notes that at least the following three task-related issues should be described in the
method or research design section: (i) what phase(s) o f the audit and component(s) o f the judgment
process is being studied (including likely impact on audit efficiency and/or audit effectiveness; (ii) the
experimental design o f the task (that is, whether the task is a between-subjects or within-subjects
approach; and (iii) how realistic is the (experimental) task, including mechanisms to promote
participants’ accountability.
194 For example, ISA 315 (AUS 402) (paragraph 2) state, “The auditor should obtain an understanding
o f the entity and its environment, including its internal control, sufficient to identify and assess the
risks o f material misstatement o f the financial report whether due to fraud or error, and sufficient to
design and perform further audit procedures.”
195 ISA 330 (AUS 406) (paragraph 7) state, “The auditor should design and perform further audit
procedures whose nature, timing, and extent are responsive to the assessed risks o f material
misstatements at the assertion level.”
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a major and significant component of the auditor’s overall judgment process. Also
acknowledged is that this task is practically a continuous, adaptive one.196 In
particular, the auditor is required to review earlier engagement risk assessments,
including control risk assessments, before concluding the audit.

Ashton (1998) argues that focusing on a single stage or aspect of the auditor’s
judgment process, for example, on the auditor’s engagement risk assessments for
planning purposes, may have implications for a study’s generalizability to other
stages or aspects of the judgment process, and therefore to audit production or actual
auditor effort outcomes. Further, Ashton (1998, page 255) states that in an audit “it
is possible that judgment errors, biases, and inconsistencies that are uncovered in one
stage of the audit process will be dampened or eliminated by auditors’ actions in
subsequent stages - such that the net effect of judgment errors on the overall
effectiveness of the audit will be small or nonexistent.” italics added.

This dampening effect is important because it helps explain why results of prior audit
production and, in particular, audit evidential planning studies that focus on auditor
judgments (of engagement risks) at the early stage of the audit process, do not always
strongly support expected audit production/auditor effort outcomes (Fukukawa,
Mock, and Wright 2004 and Mock and Wright 1993, 1999). For example, auditing
standards prescribe that with lower desired audit risk or greater engagement risk,
more auditor effort is required (ISA 315/AUS 402 and ISA 330/AUS 406).
However, results show very little or, at best, modest association between engagement
risk levels and the extent of audit program content, and some evidence of a relation
between changes in engagement risk assessments and adjustments to audit program
plans.198 Therefore, the dampening effect together with the substitution of audit
effort,199 provide useful theory for explaining the mixed and counter-intuitive results.

196 ISA 330 (AUS 406) (paragraph 56) state, “When substantive procedures are performed at an
interim date, the auditor should perform further substantive procedures or substantive procedures
combined with tests o f controls to cover the remaining period that provide a reasonable basis for
extending the audit conclusions from the interim date to the period end.”
197 ISA 330 (AUS 406) (paragraph 66) state, “Based on the audit procedures performed and the audit
evidence obtained, the auditor should evaluate whether the assessments o f the risks o f material
misstatement at the assertion level remain appropriate.”
198 See Mock and Wright’s (1999) Table 8 for a summary and comparison o f results from both their
1999 and 1993 studies).
199 See Chapter Three, Section 3.2.2, Chapter Four, Sections 4.3.1 and 4.4.1, and Chapter Five,
Sections 5.3 and 5.4.
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Further, there is some uncertainty as to which auditor judgment phase the Mock and
Wright studies examine. The risk assessment data collected by Mock and Wright
(1993, 1999) (and Fukukawa, Mock, and Wright 2004) should relate to risk
assessments used for planning purposes given their audit evidential planning models
(see Figures 2.1 and 2.3). However, the engagement risk assessments reported by
Mock and Wright (1993, 1999) were collected towards the end of the audit,
suggesting that such risk assessment data were based on audit test results (that is,
RERT), and not on initial risk assessments (that is, RERU). Therefore, both Mock
and Wright (1993, 1999) studies may have miss-matched the type of engagement risk
assessment data collected (that is, RERT), with planned (instead of actual) audit
program content details. The correct match is to examine the association between (i)
planned auditor effort details and RERU, and (ii) actual auditor effort details with
both RERU and RERT (as per Equation (5.4)). As for Fukukawa, Mock, and Wright
(2004), the timing of the collection of the risk assessment data is not specified.

Finally, data on the auditor’s engagement risk assessments and associated audit
resource allocation decisions collected directly from working papers enhances
understanding of the key aspects of the auditor’s judgment process, and the likely
impact of such judgment on audit efficiency and effectiveness. However, auditing
research based on such proprietary and valuable data are relatively few, with most
audit production and, in particular, audit pricing/fee studies reporting results based
on data sourced mainly from annual/financial reports, and other public documents.
As such, auditee risk and complexity variables are in context of information
disclosed in financial reports, as distinct to auditor assessments of engagement risk,
including internal control, as documented in working papers.200 Arguably, such
studies using financial or market based data to measure auditee risks do not examine
directly any phase of the auditor’s judgment process, and, therefore, the likely impact
of auditor judgment on audit efficiency and effectiveness. Nonetheless, an audit
opinion on whether financial reports contain material misstatements does reflect a
culmination of auditor judgment, for example, about engagement risk assessments
and client risk characteristics.

In summary, this study develops audit production models based on the auditor’s
intra- and inter-audit assessments of engagement risk (see Table 5.2 and Figures 5.1
200 See Chapter One, Section 1.2 for further discussion.
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and 5.2). Auditing standards require the auditor to carry out audit procedures to
assess engagement risks twice: first, audit procedures to understand the risks for
planning purposes (ERU) (ISA 315/AUS 402), and second, audit procedures to
confirm such initial understanding of risks, including tests of control (ERT) and
substantive tests of balances and transactions (ADAE) (ISA 330/AUS 406). Whilst
other auditing standards espouse the adaptive nature of the audit process to prior
period audit results (ISA 320/AUS 306, ISA 315/AUS 402, ISA 330/AUS 406, and
ISA 500/AUS 502). Therefore, in examining the auditor’s judgment process beyond
one stage of the audit cycle, this study collects data for (i) results of the auditor’s
initial understanding of engagement risk (RERU) and (ii) results of tests to confirm
such initial understanding (RERT), over two consecutive audit cycles. The collection
of such intra-year and inter-audit risk assessment data allows this study to examine
two stages (aspects) of the auditor’s judgment process, as well as how levels of, and
changes in, such risk assessments impact on levels of, and changes in, auditor effort.

6.5.2 Data on Disaggregated Auditor Effort (Focus)
In order to corroborate results of prior auditing research that examines the relation
between client risk characteristics/auditor engagement risk assessments and
disaggregated audit resource allocation decisions,

this study collects audit

production details in the form of: (i) total audit hours; (ii) auditor staff rank hours;
and (iii) key audit activity hours. On auditor staff rank hours, prior studies report
results based on disaggregated labor hours across partners, managers, in-charge
(seniors), auditors, and other staff. This study requests similar labor hours data for
directors, managers, seniors, auditors, and other audit team staff.

On key audit activity hours, Hackenbrack and Knechel (1997) report labor hours data
on the following eight audit activities, representing a collapse of 17 activities that
were initially requested: (i) detailed planning; (ii) internal control evaluation and
testing; (iii) substantive testing - critical; (iv) substantive testing - non-critical; (v)
review - critical; (vi) review - non-critical; (vii) financial statement disclosure/
presentation; and (viii) auditee interaction. In addition to these audit activities, and
in addressing the fourth deficiency noted in this study as related to key pre-planning

201 See, for example: Bell, Knechel, and Willingham (1994); Hackenbrack and Knechel (1997);
O’Keefe, Simunic, and Stein (1994); Simunic and Stein (1996); and Stein, Simunic, and O’Keefe
(1994).
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this study collects hour data on two pre-planning audit

activities: initial/preliminary planning activities, and auditee business and strategic
risk assessment based activities. In addition, hour data were collected for analytical
procedures given the important role of this planning activity (ISA 520/AUS 512). In
total, this study collects disaggregated labor hours data across eleven audit activities,
including activities reflecting areas of pre-planning and auditee business risk
understanding (see Chapter Seven, Section 7.2 for further discussion).

A significant contribution of Hackenbrack and Knechel (1997) is exploring whether
auditors’ response to engagement characteristics, found previously to influence the
level or mix of labor, can be better understood when both activity and rank specific
allocations are considered.

Hackenbrack and Knechel (1997, page 485) state, “the

use of hours summed across audit activities cannot reveal if activities are substitutes
(for example, tests of control and substantive tests of balances). Also, knowing that
audit partners spend more time on audits of public companies than on audits of non
public companies is interesting, but knowing how partners spend the additional time
provides a better understanding of the audit production process.”
Finally, the focus of other relevant auditing research is considered. In addition to
total planned and total actual engagement hours, Mock and Wright collect audit
activity data on the nature and extent of substantive procedures for accounts
receivable (Mock and Wright 1993, 1999) and accounts payable (Mock and Wright
(1993). Fukukawa, Mock, and Wright (2004) collect audit judgment data on the
nature, staffing, extent, and timing of audit procedures for accounts receivable.
Whilst Gist and Davidson (1999) requested information by three audit phases
(planning, verification, and review), however, descriptive information and analyses
on audit hours by phase within staff levels is not reported. Gist and Davidson (1999,
page 103 footnote 12) state that the focus of their study “is on overall time budget
variances, and not on budget variances by each staff level by phase.”

202 See Chapter Four, Section 4.5.4 and Chapter Five, Section 5.5.
203 Hackenbrack and Knechel (1997), as far as can be reasonably ascertained, is the only prior study
that reports results based on disaggregated audit labor hours across both auditor staff rank and key
audit activities. The other studies mentioned above in footnote 22 report results based only on
disaggregated auditor staff ranks.
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6.5.3 Task Realism and Accountability

Ashton’s (1998) third task-related issue concerns two aspects of realism:
experimental realism and mundane realism (see also Swieringa and Weick 1982).
Experimental realism refers to whether the research task is realistic to the subjects,
whether it involves them, and whether it has an impact on them. In particular,
Ashton (1998, page 256) states, “an experimental task is realistic in this sense if
laboratory events are believed, attended to, and taken seriously.” Whilst mundane
realism relates to the extent to which events that occur in the laboratory or
surrounding the task are also likely to occur in the real world. On experimental
realism, recall that the task was primarily one of collecting the auditor’s engagement
risk assessments and related audit production data as documented in the working
papers. As such, the task was not an experiment involving auditor subjects, nor a
survey of the participant’s own judgments related to particular engagement risk
assessments.

Therefore, task or experimental realism for the participants is not

relevant in this study.

As for mundane realism, Ashton (1998, page 256) notes that in the typical audit
judgment study, mundane realism can suffer in the following ways: (1) extrinsic
incentives are seldom provided; (2) feedback that would provide an opportunity to
learn from past judgments is seldom given to subjects; (3) the subjects are sometimes
not particularly knowledgeable in the task at hand; (4) organizational pressures such
as deadlines and the need to justify decisions are often absent; and (5) decisions aids
or other computational tools are typically unavailable. In addressing these concerns,
the findings of this study will be reported directly to the audit authority, and,
therefore, provide valuable insights on the audit authority’s audit methodology and
related audit production efficiencies. The audit team leaders selected appropriately
experienced participants based their high level of familiarity with both the auditee
and the task, as evidenced by their rank (see Table 6.1). The project administrators
requested audit team leaders to place deadlines on the participants so as to complete
the instruments on a timely basis, and, as detailed below, participants were
“accountable” for the information contained therein through the requirement of
including working paper references and review of the contents by the audit team
leader (or equivalent). On the participants’ access to decision aids and computational
tools, this was not prohibited.
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On the issue of accountability, this study follows Mock and Wright (1993, 1999), in
that the participants were asked to indicate working paper references for the auditor’s
engagement risk assessments in order to validate their findings. Overall, over 90
percent of the responses were supported by a working paper reference, providing
enhanced assurance concerning the quality of the data collected, and is similar to
Mock and Wright’s (1999) result of 92 percent. Further, in order to ensure that the
auditors filled out the data collection instruments accurately and thoroughly, they
were informed that their audit team leader would review the responses before
handing them back to the project administrators.

These procedures invoked

accountability of the participants, a characteristic that has been found to be important
in creating realistic auditing settings (Messier and Quilliam 1992), and, therefore, is
similar in purpose to creating experimental realism.

As per Mock and Wright (1999), the review of the data collection instruments by the
audit team leader was undertaken to enhance careful and accurate completion of the
instrument (Trotman and Yetton 1985), as well as increase respondent motivation to
take the task seriously and be accountable.204 This review of the task by someone
more senior than that completing the task is consistent with ensuring accountability,
and, equally important, avoids potential problems associated with a researcher
accessing and, in particular, needing to interpret the working paper data. Mock and
Wright (1993) note that apart from confidentiality issues, researchers accessing
working papers directly creates problems related to unfamiliarity with the auditee
and the technical language employed, which may lead to inaccuracies in coding
and/or risk assessments.

6.6 Procedures and Data Collection Method

This section focuses on the describing how the data collection instrument was
developed and administered, what the participants and project administrators did, as
well as discussion on the reliability and validity of the instrument. To answer this
study’s research questions, data on the auditor’s engagement risk assessments and
related audit production details are necessary. Similar data was collected in prior
auditing research by Hackenbrack and Knechel (1997) and Mock and Wright (1999).
Therefore, in order to facilitate the development, as well as enhance the validity of

204 See, for example: Gibbins, Mrudeshwar, and Newton (1992); Johnson and Kaplan (1991); Lord
(1992); and Messier and Quilliam (1992).

Chapter Six: Subjects, Task and Procedures

155

this study’s data collection instrument, copies of the data collection instruments as
used in these studies were obtained from the authors. Relevant aspects of these
instruments were combined to produce a new data collection instrument enabling the
collection of a significant number of the auditor’s engagement risk assessment
variables and related, aggregate and disaggregated auditor effort details. The next
sub-section details the development and administration of this instrument, whilst
Section 6.7 discusses the instrument’s validity and reliability.

6.6.1 Data Collection Instrument and Variable Selection
Since a major part of this study’s data collection instrument is derived from the
instruments used by Hackenbrack and Knechel (1997) and Mock and Wright (1999),
it is useful to outline aspects of the development of these instruments as part of the
discussion on the development of this study’s instrument.

On the Mock and

Wright (1999) instrument, which was adapted from that used in Mock and Wright
(1993), this was used to gather data from the working papers of a sample of
manufacturing firms from the U.S. client list of a former Big 6 international
accounting firm, now a Big 4. The data included: (i) macro inherent and control risk
assessments (that is, relating to the audit engagement overall);206 (ii) micro inherent
and control risk assessments relating to accounts receivable;

(iii) planned details

on the nature and extent of audit procedures as contained in the audit programs for
accounts receivable; (iv) total engagement or aggregate planned and actual audit
hours; and (v) other financial and engagement characteristic data as extracted from
financial reports.208

205 Note that the discussion will focus only on key aspects that are relevant in the development o f this
study’s instrument. Other aspects on the development o f the original instruments can be found in the
respective articles that used the original instruments.
206 The set o f engagement (macro) risk factors include: knowledge o f the entity’s accounting
personnel; accounting personnel’s general attitude; change in information systems; degree o f
computerization; management aggressiveness; management turnover; the level o f general controls;
ownership type; and risks relating to the financial position and condition o f the client (that is,
liquidity, profitability, and rate o f change in the sector/industry).
207 The set o f account specific (micro) risk factors for examining account balance assertions for
accounts receivable include: degree o f judgment; degree o f complexity; number o f unusual or non
routine transactions; appropriateness o f assumptions for unusual or non-routine transactions; and
number o f audit differences and adjustments.
208 Recall from Chapter Five Section 5.2.1 that Mock and Wright’s (1993, 1999) extensive list o f
inherent risk and control risk variables examined were those found to be statistically significant in
prior research (Carcello and Palmrose 1994; Kreutzfeldt and Wallace 1986; Lys and Watts 1994; Pratt
and Stice 1994; Simunic and Stein 1996; Waller 1993; Willingham and Wright 1985; and Wright and
Ashton 1989).
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On the Hackenbrack and Knechel (1997) instrument, this was administered to a
sample of U.S. clients of an international accounting firm. The instrument contained
twenty-three items on various engagement characteristics, including client size,
industry affiliation, complexity, and risk measures (internal control reliance).209
However, Hackenbrack and Knechel (1997) report results for only six items. In
addition, only the internal control reliance item, worded as “select the phrase which
best describes the level of internal control reliance for critical audit objectives or
significant accounts an information streams”, corresponds to Mock and Wright’s
(1993, 1999) risk item overall level o f general controls, worded “rate the overall
level of general control, including potential for management override”. As detailed
in Section 6.5.2, Hackenbrack and Knechel (1997) report results based on labor
hours of eight audit activities, across the labor hours of four auditor staff ranks,
therefore, providing additional insights into issues raised, but only partially answered
in prior studies limited by the reporting of less disaggregated audit production data.

On this study’s data collection instrument, all of the Mock and Wright (1999) macro
and micro risk factors are included, except for the ownership variable since all
sample auditees are government and public sector entities. However, details are
collected on the type of public sector entity (see Table 6.3). Additional risk factors
are examined reflecting recent changes to auditing standards and developments in
audit practice methodology since Mock and Wright (1999).

These include a

management fraud risk variable, an e-commerce risk factor, an internal auditing, and
a variable for the extent of use of expert decision and planning aids including
assistance from industry specialists (see Chapter Five, Sections 5.2.1 to 5.2.3).
Further, to reflect other emerging and increasingly important audit practice (Bell and
Solomon 2002; Bell, Marrs, Solomon, and Thomas 1997; and ISA 315/ISA 330),
fourteen additional items are collected on auditee business risk, and financial
reporting quality.

As for audit production data, this study’s data collection

instrument requested labor hour data for five auditor staff ranks, the same eight audit
activities as reported by Hackenbrack and Knechel (1997), and three additional audit
activities relating to the auditor’s pre-planning activities (see Section 6.5.2).
209 Items selected for the instrument were found to have influenced the level or mix o f labor hours in
prior audit production/fee studies (Bell, Knechel, and Willingham 1994; Davis, Ricchiute, and
Trompeter 1993; Davidson and Gist 1996; O ’Keefe, Simunic, and Stein 1994; Simunic and Stein
1996; and Stein, Simunic, and O ’Keefe 1994).
210 Mock and Wright’s (1999) micro risk factors are included as part o f this study’s list o f financial
reporting quality variables.
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Note that Mock and Wright (1993, 1999) report results on the relation between levels
of, and inter-audit changes in the auditor’s engagement risk assessment variables and
planned auditor effort in the form of audit program details at account balance
(accounts receivable and accounts payable). However, recall that auditing standards
prescribe a two-stage (intra-audit) assessment of engagement risk: (i) the initial
understanding of engagement risks, including internal control, for planning purposes
(ERU/RERU) (ISA 315/AUS 402); and (ii) the testing of such risks to confirm that
understanding (ERT/RERT) (ISA 330/AUS 406). Therefore, collecting engagement
risk assessment data for both the auditor’s initial and test-based results allows an
important extension to Mock and Wright (1993, 1999) and other related studies.211

In addition, Mock and Wright’s planned auditor effort details are based on the nature
(for example, the number of substantive tests) and extent (for example, planned
account-specific balance hours divided by total planned engagement hours) of audit
procedures employed for specific account balances (for example, accounts
receivable). Collecting other aggregate and disaggregated details of actual auditor
effort (see Chapter Five, Section 5.4) in combination with the external auditor’s
intra- and inter-audit changes in engagement risk assessments allows for further
useful extensions to the audit production literature.
Table 6.4 contains an outline of the entire data collection instrument. An extract of
the instrument that was used to collect the data as reported in this study (that is,
mostly Section A) appears in Appendix 1.

Section A contains three parts: Part I

has nine questions requesting general auditee information on: financial and nonfinancial information; total (planned and) actual audit labor hours across audit staff
and activities; and audit team composition, experience, and changes. Part II has four
questions on auditee business risk.

Part III has twenty-four questions on other

engagement risk assessments, including inherent risk, control risk, and financial
reporting quality factors. Most of these questions are similar to the items appearing
in the original Mock and Wright (1999) instrument, with new items on management

211 For example: DiPietro, Mock, and Wright (1994); Fukukawa, Mock, and Wright (2004); and
Quadackers, Mock, and Wright (1996).
212 Data collected but not reported in this study, as indicated in Table 6.4, includes: planned auditor
effort data (Section A, Part I, parts o f questions 7 and 8); audit team composition and experience data
(question 9); and account specific data (Sections B to E).
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Table 6.4
Structure o f Data Collection Instrument, List o f Variables, and Verbal Anchors a
S ection A

Part I: General auditee information
3, 4, 5. Audit fees and non-audit fees* data (dollars)
6. Financial and other demographic data (various)
7. Total auditor hours - planned and actual (number o f hours)
8*. Disaggregated audit hours - planned* and actual: 5 staff levels, and 11 audit activities (number o f hours)
9**. Audit team complexity and experience (audit staff rank, years in team and industry, and team changes)
Part II: Planned and actual details on auditee business risk variables (verbal anchors)
10*. Business risk - external and internal (extremely high level - extremely low level)*
11 *. Strategic risk (extremely high level - extremely low level)*
12*. Process risk (extremely high level - extremely low level)*
13*. Residual risk (extremely high level - extremely low level)*
Part III: Planned and actual details on engagement level (macro) risk variables
14. Knowledge of the entity’s accounting personnel (extremely high level - extremely low level)
15. Accounting personnels’ general attitude (extremely conscientious - unconscientious)
16. Degree of computerization - input/process/output (significant computerization - no computerization)*
17. Degree of computerization - financial information systems (completely computerized - completely manual)*
18. Level of general controls (extremely strong general controls - extremely weak general controls)
19. Management aggressiveness (extremely aggressive - extremely conservative)*
20. Management change/tumover (extremely high turnover - no turnover)*
21. Liquidity problems (yes - no)*
22. Profitability (significantly less - significantly greater)
23. Industry/sector change (rapid decline - rapid growth)
24*. Revenue recognition practices (reflects underlying cash flows - occurs long in advance o f cash flows)
25*. Earnings quality (extremely conservative - extremely aggressive)
26*. Accounting practices (extremely conservative - extremely aggressive)
27*. Earnings management (decreases income and seldom occurs - increases income and often occurs)
28*. Accounting estimates and valuations (consistent year-to-year -frequently altered as pre-accrual income
fluctuates)
29*. Management fraud (high probability - little or no probability)*
30*. E-commerce risks (extremely high level - little or no risk)*
31*. Judgment (extreme judgment required —little or no judgment required)*
32*. Degree of complexity (extremely high level o f complexity underlying entries - little/no complexity
underlying entries)*
33*. Unusual or non-routine transactions (significant number - very few or no unusual transactions)*
34*. Appropriateness of assumptions for audit differences and adjustments (appropriate - inappropriate)
35**. Number of audit differences and adjustments (continuous scale: starting from zero)
36. Internal auditing (yes-n o * 9: i f yes: in-house or external*9; compliance, financial, operational**; lowers
control risk)
37*. Auditor use of expert decision/planning aids and/or industry specialists (extremely high level - extremely low
level)*
S ections B to E: A ccounts R eceivable; A ccounts Payable; F ixed assets; and Cash and Investment*

Part I: Planned and actual details on account level risk variables
38*, 48*, 58*, and 68*: Judgment (extreme judgment required - little or no judgment required)*
39*, 49*, 59*, and 69*: Degree of complexity (extremely high level - little or no level o f complexity)*
40*, 50*, 60*, and 70*: Unusual or non-routine transactions (significant number-very few or none)*
41*, 51*, 61*, and 71*: Appropriateness of assumptions for unusual or non-routine transactions (appropriate inappropriate)
4 2 ,5 2 ,6 2 * , and 72*: Audit differences and adjustments (continuous scale: starting from zero)
43**, 53**, 63**, and 73**: Management fraud (high probability - little or no probability)*
Part II: Planned and actual details on audit objectives: Inherent risks
44*, 54*, 64*, and 74* (no risk - high risk)
Part III: Planned and actual details on control risk assessments
45*, 55*, 65*, and 75* (low risk-high risk)
Part IV: Planned and actual details on (i) audit activities/phases and (ii) substantive audit program details
46* and 47*, 56* and 57*, 66* and 67*, 76* and 77*: Planned/actual hours - nature, extent, and timing*
S ection F: Rationale statement and demographic data*

All risk variables except 35 and parts of 36 are measured on a seven-point equal interval scale with a range of 1
to 7, where a lower score indicates lower assessed risk. The verbal bi-polar anchors are described in the brackets.
#

Indicates variable in which data is not collected in Mock and Wright (1999) instrument.
Indicates variable in which data is collected but not reported in this study.

A

Verbal scale anchors are reversed, that is, high to low risk. For other variables, the anchors are low to high risk.
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fraud risk, e-commerce risk, and the use of decision aids/industry experts.

In

addition, this part includes the same five account level (micro) situational factor
questions appearing in the latter sections for the four individual account areas
(judgement,

degree

of

complexity,

unusual

or

non-routine

transactions,

appropriateness of assumptions, and audit differences and adjustments) (questions 38
to 73 in Part I of Sections B to E). However, in this section (questions 31 to 35 in
Part III of Section A), they are in context of the overall audit (that is, at macro level).
Demographic data on the participants completing the questionnaire also is requested.

Sections B to E each contain four parts requesting details on four accounts balances:
(i) accounts receivable; (ii) accounts payable; (iii) fixed assets, including property,
plant & equipment; and (iv) cash & investments. Part I requests the account level
(micro) situational factors (as listed above).

Part II requests inherent risk

assessments for the primary audit objectives for each of the above four accounts.
Part III asks questions related to control risk assessments for each account, while Part
IV requests planned and actual hours and details on the program plans for the
substantive tests for each account. Section F requests rationale statements whereby
the participants are asked to indicate the reason(s) for any significant changes that
had been made in the nature, extent, and timing of audit procedures between the
planning and actual years. The purpose of this data is to identify important perceived
variables affecting evidential planning and collect information that might corroborate
the empirical results or suggest additional key variables not considered.

6.7 Validity and Reliability of Instrument
Basing this study’s data collection instrument on the Hackenbrack and Knechel
(1997) and Mock and Wright (1999) instruments provides two research design
benefits. First, data collected produces results that can be used to corroborate results
from these and other related studies, such as Fukukawa, Mock, and Wright (2004).
This is despite the problem of generalizing this study’s results, which are derived
from sample auditees comprising government and public sector entities of an
Australian state public sector audit authority, to other related studies set in alternative
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settings (see Table 6.3).

Second, developing a data collection instrument from

previously used instruments, assists with inherent validity and reliability.213

On content (or face) validity,214 Mock and Wright (1993, 1999) develop and pilot test
their instruments to ensure that the engagement risk and audit program content data
sought was appropriately abstracted from the working papers. For example, the 1999
study instrument was pilot tested with five managers at the executive office o f the
firm, resulting in revision to the wording o f some questions to enhance clarity o f the
risk items for which the assessments were being sought. The engagement risk items
chosen were those important according to auditing standards and found statistically
significant in prior research, and participants were asked to gather the auditor’s
engagement risk assessment data directly from the working papers (see Chapter Five,
Section 5.2.1). To minimize concern that such risk assessments were ex post rather
actually coming from the working papers, the instrument requested specific working
paper references (see Section 6.5.3).

The risk assessments were measured on a

seven-point equal interval scale with the same verbal anchors as used in practice.

To improve the validity and reliability o f this study’s data collection instrument
beyond the steps taken by Mock and Wright (1993, 1999), similar and additional
procedures were followed. For example, the project administrators and two senior
auditing academics were consulted regarding the appropriateness o f the original as
well as the additional engagement risk assessment variables, the account balance
areas, and other components of this study’s data collection instrument, such as the
content o f the standard audit programs.

Upon review o f the draft instrument by

the academics and project administrators, minor changes were made to the wording
o f some questions, particularly in context o f public sector auditing and to reflect inhouse jargon and terminology. For comparability, an attempt was made to preserve
all risk variables, verbal anchors, and measures as used in the Mock and Wright
(1993, 1999) studies.

The instrument was then pilot tested, resulting in minimal

213 On reliability, that is, whether the instrument measures a concept consistently, there are a number
o f correlation tests to ascertain the extent to which the instrument measures the concepts with stability
and consistency, including “Cronbach’s alpha” and the “test-retest coefficient”. Results o f reliability
tests based on this study’s data are presented and compared with those from Mock and Wright (1999)
in Chapter Nine.
214 That is, whether the instrument is respectively measuring the right concepts (as distinct to construct
validity, which is how well it measures a particular concept it is intended to measure).
215 The senior academics are two professors in accounting/auditing, including the chair o f the author’s
PhD supervising panel, and both current board members o f the Auditing and Assurance Standards
Board (AUASB).
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revision to the final wording of some questions to enhance clarity, before being
administered by the project administrators.

6.8 Time Horizon
To examine whether auditor effort is responsive to changes in the auditor’s inter
audit (as distinct to intra-audit) engagement risk assessments, longitudinal (panel)
data are collected over a continuous two-year period for the 2000 and 2001 financial
year-end audits.216 Note that Mock and Wright (1993, 1999) collect panel data for
1986 and 1987, and for 1991 and 1992, respectively, for each study concurrently,
whilst Fukukawa, Mock, and Wright (2004) collect panel data for the 2000 and 2001
fiscal years. Mock and Wright (1993) acknowledge that their concurrent collection
of (planned) engagement risk assessment data for two years creates the potential for
non-independent risk assessments.

Nonetheless, this study also separately collects

the 2000 and 2001 data, however, the RERU and RERT data for each year is
collected concurrently.

6.9 Summary and Conclusion
In addressing Ashton’s (1998) three task-related research design issues, this chapter
describes the study’s collection of two main types of data on (i) the auditor’s intraand inter-audit engagement risk assessments, and (ii) related audit production details,
particularly in terms of key audit activity and auditor staff rank hours. The data
collection task is described in the context of the relevant auditor judgment
component, and the relevant aspect or phase of the audit process. Consideration also
is given to Ashton’s (1998) other task-related issues related to subjects (participants)
and procedures. Given that the task essentially represents a data collection exercise
undertaken by participants, potential problems from the type of experimental design
(that is, within- or between subjects) or a lack of either experimental or mundane
realism are not relevant. Nonetheless, the invoking of review and accountability
mechanisms enhanced the accuracy and completeness of the data collected by the
participants.

216 Panel data sets are distinguished from pooled cross-sectional data sets in that for the former the

same cross sectional units are followed over a given time period, and, therefore, provide a number o f
benefits over either cross-sectional or longitudinal (time-series) data sets (see Baltagi 2001).
217 They also point out that obtaining longitudinal data over a lengthy period o f time could result in
potentially confounding factors, such as changes in audit team or audit firm technology.
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This chapter also details the development of the study’s data collection instrument,
derived from instruments used by Mock and Wright (1999) and the Hackenbrack and
Knechel (1997). Additional engagement risk variables and audit production details
are included based on: (i) a review of subsequent related literature, including auditing
standards; (ii) recent developments in audit methodology and practice; and (iii)
discussions with the project administrators.

Specifically, to answer this study’s

research questions and test the models as listed in Table 5.2, panel data over two
consecutive audit cycles (2000 and 2001) (inter-audit) are collected on the following.
> The auditor’s results of initial and test-based (intra-audit) engagement risk
assessments, categorized as: (i) inherent risk and control risk; (ii) auditee
business risk; and (iii) financial reporting quality.
> Actual (as distinct to planned) total (aggregate) audit hours, and
disaggregated audit labor hours across key audit activities and auditor staff
ranks.

The next chapter details the measurement and labeling of the variables used in the
audit production models as listed in Table 5.2.
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CHAPTER SEVEN
VARIABLE MEASUREMENT AND LABELING

7.1 Introduction
The previous chapter details this study’s research design as related to subjects, task,
and procedures (data collection instrument). This chapter completes the presentation
of the study’s research design by describing details on the measurement of the
dependent, independent (explanatory), and control variables employed in the audit
production models listed in Table 5.2. Recapping, the dependent variables represent
details of the following actual (as distinct to planned) auditor effort measures.
> Audit fees (dollars).
> Audit labor hours:
o Aggregate (total);
o Disaggregated
■ Key audit activities; and
■ Auditor staff ranks.

The explanatory variables represent (levels of, or changes in) the external auditor’s
two-stage (intra-audit) and inter-audit assessment of engagement risks (that is,
RERUt, RERTt, and RERTt.i), for the following three risk categories.
> Inherent risk and control risk (INHCON).
> Auditee business risk (BUSINESS).
> Financial reporting quality (QUALITY).

The control variable represents a measure of auditee size (that is, year-end total
assets as reported in financial statements) (ASSETS).

The next three sections describe the constructs, labels, and measurement of the
dependent, explanatory, and control variables, respectively, and Section 7.5 provides
a chapter summary.

7.2 Dependent Variables: Measures of Audit Production
This section details the measurement of the dependent variables used in this study’s
audit production models. Actual auditor effort hours are measured in aggregate
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(total) (TAH) or disaggregated across grades of audit labor hours (hj). As detailed
below, the grades of labor hours represent (i) auditor staff ranks or (ii) key audit
activities. The data collection instrument requests that audit hour data be extracted
from the working papers and/or the audit authority’s management information and
billing system(s), whilst audit fee data is obtained from the auditee’s financial report.

7.2.1 Disaggregated Audit Labor Hours
Recall from Chapter Six, Section 6.5.2 that audit labor hours for the financial year
ending 2000 and 2001 audits are collected across the following categories of auditor
staff ranks, and are labeled as follows.
> Director

(DIR).

> Manager

(MAN).

> Senior

(SEN).

> Auditor

(AUD).

> Other

(OTH).

Further, hours for the financial year-ending 2000 and 2001 audits are collected for
the following eleven audit activities (with labels). Activities with an asterisk are not
part of the Hackenbrack and Knechel (1997) list of audit activities reported.
1.

Pre-planning*

(PPA).

2. Strategic risks assessment *

(STR).

3. Detailed planning

(DET).

4. Analytical procedures *

(ANA).

5. Internal control evaluation and testing

(INT).

6. Substantive testing - critical

(STC).

7. Substantive testing - non-critical

(STN).

8. Review - critical

(RVC).

9. Review - non-critical

(RVN).

10. Financial statement disclosure/presentation (FSD).
11. Auditee interaction

(AIN).

These audit activities can be collapsed to represent the key audit activities as
depicted in Figures 5.1/5.2.
> Pre-planning activities (PPA) is identical to
o Pre- planning activities (PPA).
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> ERU (activities for the auditor’s initial understanding o f engagement risks,
including internal control) comprises the following activities:

>

o

Strategic risk assessment (STR);

o

Detailed planning (DET); and

o

Analytical procedures (ANA).

ERT (activities for the auditor’s testing o f engagement risks, including
internal control) is identical to
o

Internal control evaluation and testing (INT).

> ADAE (additional direct auditor effort post ERT based activities) comprises
the remaining activities:
o

Substantive testing - critical (STC);

o

Substantive testing - non-critical (STN);

o

Review - critical (R VC);

o Review - non-critical (R VN);
o Financial statement disclosure/presentation (FSD); and
o

Auditee interaction (AIN).

Also recall that:

EPC (evidential planning components) = PPA + ER U;
ETC (evidential testing components)
TAE

= ERT + ADAE; and

= EPC + ETC ox
= PPA + ERU + ERT + ADAE.

Given that marginal input data is generally unavailable, and assuming that the
marginal cost ratios of the various grades o f labor are constant across engagements,
this allows for the cross-sectional variation in the mix o f labor to reflect variations
due to different client risk characteristics, including those based on levels of, or
changes in the external auditor’s engagement risk assessments. Such variations in
the mix o f labor hours provide evidence on the substitution o f audit effort within
categories o f audit production outcomes such as key audit activity hours or auditor
staff ranks.218 Stein, Simunic, and O’Keefe (1994, page 130) state, “As a result, tests
of the equality of estimated coefficients across the factor demand (hj) equations are
effectively tests for variables which influence the mix o f labor hours used in
performing an audit.” That is, “a change in a particular client characteristic has no

218 For discussion on the substitution o f audit effort, see Chapter One, 1.4.2 and 1.5.3, Chapter Three,
Section 3.2.2, Chapter Four, Sections 4.3.1, 4.4.1, and 4.5.3, and Chapter Five, Sections 5.2 to 5.4.
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effect on the mix of hours if the ß ’s for that characteristic are equal across all types of
labor (each factor input would change by the same percentage and the mix would be
unaffected).”

Table 7.1 lists the dependent variables (hj) used in the audit production models, as
well as their label, measurement, and scale.

7.3 Explanatory Variables: The Auditor’s Engagement Risk Assessments
The contribution of the external auditor’s intra- and inter-audit engagement risk
assessments to aggregate and disaggregated audit hours (hj) is measured using three
factors that embody many of the auditor’s key engagement risk assessments from
both the holistic (top-down), business risk based audit approach and the traditional
(bottom-up), audit risk based audit approach. The three factors are auditee business
risk (BUSINESS), inherent risk and control risk (INHCON), and financial reporting
quality (QUALITY). Each contains one of this study’s twenty-eight engagement risk
assessment items. Table 7.2 lists the twenty-eight items categorized under one of the
three factors, as well as labels, verbal anchors, and measurement details.

As detailed in Chapter Five, Section 5.2, the three factors and twenty-eight
engagement risk assessment items are chosen as those (i) considered important
according to auditing standards, (ii) found statistically significant in prior research,
(iii) relevant after consultation with senior audit authority officers comprising the
project administrators, and (iv) measurable as documented in the audit authority’s
working papers.

The coefficients for the factors are expected to be significant.

However, no direction is specified for the aggregate auditor effort details (FEES and
TAH) given the likelihood of information loss and statistical inefficiency (O’Keefe,
Simunic, and Stein 1994). Similarly, no direction is specified for the disaggregated
auditor effort details (that is, across the key audit activities and auditor staff ranks)
- --

given the likelihood of a substitution of audit effort.

910

The twenty-eight engagement risk items are measured using semantic differential
scales consisting of a seven-point equal interval scale, with the bi-polar verbal
anchors reflecting low to high levels of such risk assessments. The range of the scale
is 1 to 7: the lower the score, the lower the assessed risk. As shown by an example
219 See Chapter Four, Section 4.3.1 and 4.4.1.
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Table 7.1
Dependent Variables fo r Aggregate and Disaggregated Audit Hours (hj) Used in
______________Audit Production Models Specified in Table 5.2______________
Dependent variable (hj)
Aggregate details
Audit fees
Total audit hours
Disaggregated hours details
Auditor staff ranks
Director hours
Manager hours
Director plus Manager hours
Senior hours
Auditor hours
Senior plus Auditor hours
Key audit activity hours
Pre-planning
Engagement risk understanding
Evidential planning component
Engagement risk testing
Additional direct auditor effort
Evidential testing component

Label

Measurement and scale

FEES
TAP?

Dollars: continuous scale, startingfrom zero
Continuous scale: startingfrom zero

DIR
MAN
DMH
SEN
AUD
SAH

Continuous scale: startingfrom zero
Continuous scale: starting from zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero

PPA
ERU
EPC?
ERT
ADAE
ETC?

Continuous scale: startingfrom zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero
Continuous scale: startingfrom zero

a TAH = EPC + ETC, or = PPA + ERU+ERT + ADAE, or = DIR + MAN + SEN + A UD, or
= DMH+ SAH.
b Includes audit labor hours of other staff in the audit team.
c EPC = PPA+ERU.
d ETC = ERT+ ADAE.
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provided at the beginning of the data collection instrument (see Appendix 1),
participants were asked to indicate the variable’s risk level, as supported by working
paper reference(s), by placing a mark at an appropriate point anywhere along the
scale.

For some variables the bi-polar verbal anchors in the data collection

instrument were altered as to which end (anchor) indicated high risk, since reversing
the scales could have the benefit of promoting closer attention by participants in
responding (Mock and Wright 1999).

Each factor is measured by adding the score of constituent risk items, and then
dividing this summated score by the number of constituent items to obtain an
average summated factor score. An advantage of this measure is that it addresses
any missing data at the risk variable level, thereby avoiding the need to either drop
auditees with missing risk data or estimate missing values using statistical techniques
(for example, replacing missing values with the average item score).

In order to capture the auditor’s two stage (intra-audit) assessments of engagement
risk, two separate measures are collected for each item based on (i) the results of
initial understanding of the engagement risk items (RERIJ) and (ii) the results of
audit procedures testing such items (RERT). The collection of RERU and RERT over
two consecutive audit years provides measures of the auditor’s inter-audit changes in
these engagement risk assessments.

As noted in Table 7.2, fourteen of this study’s twenty-eight risk assessment items are
extracted from Mock and Wright’s (1999) list of twenty-two engagement (macro)
level and account balance (micro) risk variables that were found statistically
significant in their audit (evidential) planning regressions. The other fourteen items
are selected reflecting changes to auditing standards and developments in audit
methodology and practice since Mock and Wright (1999): ten are extracted from
Bell, Marrs, Solomon, and Thomas (1997), and the remaining four are extracted from
other relevant literature.

For the fourteen items selected from the Mock and

Wright (1999) study, the bi-polar verbal anchors were considered appropriate and not
changed after discussions with the project administrators on their use in practice, and
given results of pilot testing. Whilst for the other risk items, appropriate verbal

220

See Chapter Five, Section 5.2 and Chapter Six, Section 6.6.1.
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anchors were derived based also on usage in practice after discussions with the
project administrators, and given results of pilot testing.

Measurement and labeling details of the twenty-eight engagement risk assessment
items and the three factors as appearing in the data collection instrument are provided
in the following sub-sections.

7.3.1 Engagement Risk Items for the Auditee Business Risk Factor (BUSINESS)
This sub-section provides measurement, labeling, and scale details for the five
engagement risk items for the auditee business risk factor (BUSINESS). Recall that
these items are sourced from Bell, Marrs, Solomon, and Thomas (1997), and are
included to reflect current audit methodology and practice by major audit service
providers, as well as the statistical significance of these items as documented in more
recent prior literature (see Chapter Five, Section 5.2.2). The verbal anchors of the
seven-point scales are extremely low level (1) to extremely high level (7).

1. Business risk - external (EXTERNAL)
2. Business risk - internal (INTERNAL)
These items relate to auditor assessment of auditee business risk, defined as the risk
that the entity’s business objectives will not be attained as a result of (i) the external
(that is, local and global) including social, political, and economic, and (ii) internal
factors (that is, organizational), pressures and/or forces.

3. Strategic risk (STRATEGIC)
This item relates to auditor assessment of strategic risk, defined as the risk that the
entity’s strategy and strategic management process will not achieve statutory
obligations.

4. Process risk (PROCESS)
This item relates to auditor assessment of process risk, defined as the risk that the
entity’s key business processes are not fulfilling their objectives.

221 In addition to descriptive statistics and other exploratory data analysis (EDA) techniques, Chapter
Nine examines the three factor scores for reliability (that is, Cronbach’s alpha), and reports results of
factor and principal component analyses for all twenty-eight variables.
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5. Residual risk (RESIDUAL)
This item relates to auditor assessment of residual risk, defined as the risk that the
entity has not considered all significant business risks, that is, the extent to which
strategic and process risks remain uncontrolled.

7.3.2 Engagement Risk Items for the Inherent/Control Risk Factor (INHCON)
This sub-section provides measurement, labeling, and scale details on fourteen
engagement risk items for the inherent/control risk factor (INHCON). The first ten
items are sourced directly from Mock and Wright’s (1993, 1999) engagement
(macro) risk variables, and also are used in the DiPietro, Mock, and Wright (1994),
Quadackers, Mock, and Maijoor (1996), and Fukukawa, Mock, and Wright (2004)
studies. The remaining four items reflect emerging and important audit practice
considerations as considered in the literature (see Chapter Five, Section 5.2.1).

6. Knowledge o f the entity's accounting personnel (KNOWLEDGE)
This item relates to auditor assessment regarding the level of knowledge of the
auditee’s accounting personnel (that is, financial controller and staff) in terms of their
awareness and understanding of accounting principles and practices, and how to
apply them. The participants were asked to consider degrees held, training courses
attended, and other related observations of the accounting personnel. The verbal
anchors of the seven-point scale are extremely high knowledge level to extremely low
knowledge level.

7. Accounting personnels' general attitude (ATTITUDE)
This item relates to auditor assessment of the auditee’s accounting personnel’s
general attitude in accomplishing their responsibilities. The verbal anchors of the
seven-point scale are extremely conscientious to unconscientious.

8. Degree o f change in financial information system(s) (SYSTEMS)
This item relates to auditor assessment of the degree to which the auditee’s financial
information system(s) changed in the fiscal year in terms of input, processing,
outputs, or degree of computerization. The verbal anchors of the seven-point scale
are no computerization to significant computerization.
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9. Degree o f computerization of financial information system(s) (COMPUTER)
This item relates to auditor assessment of the degree to which the auditee’s financial
information system(s) are computerized. The verbal anchors of the seven-point scale
are completely manual to completely computerized.

10. Level of general controls (GENCON)
This item relates to auditor assessment of the overall level of general controls,
including potential for management override.

Related factors to be considered

include organizational structure, documentation policies, existence of budgets and
comparison of budgets to actual results, and existence of an internal audit
department.

The verbal anchors of the seven-point scale are extremely strong

general controls to extremely weak general controls.

11. Management aggressiveness (AGGRESSIVE)
This item relates to auditor assessment of management's (that is, chief executive
officer, chief financial officer, and other operating officers) aggressiveness in
committing the entity to high-risk ventures or projects. The verbal anchors of the
seven-point scale are extremely conservative to extremely aggressive.
12. Management change/turnover (TURNOVER)
This item relates to auditor assessment of the extent of high-level management
change (that is, chief executive officer and other key operating officers). The verbal
anchors of the seven-point scale are no turnover to extremely high turnover.

13. Liquidity problems (LIQUIDITY)
This item relates to auditor assessment of whether the auditee had experienced
liquidity problems during the previous financial year. The verbal anchors of the
seven-point scale are no to yes.

14. Profitability relative to sector (PROFIT)
This item relates to auditor assessment of the auditee’s profitability relative to the
industry/sector. The verbal anchors of the seven-point scale are significantly less to
significantly greater.
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15. Industry/sector change (INDUSTRY)
This item relates to auditor assessment of the rate of change of the auditee’s
industry/sector. The verbal anchors of the seven-point scale are rapid decline to
rapid growth.

16. Internal auditors lowering control risk (LOWCON)
This item relates to auditor assessment of the likely effect of internal auditors
lowering the auditee’s overall control risk based on an understanding and preliminary
assessment of internal auditing. The verbal anchors of the seven-point scale are
extremely high effect to extremely low or no effect.

17. Managementfraud risk (FRAUD)
This item relates to auditor assessment of the likelihood of management fraud at the
overall financial statement level. The verbal anchors of the seven-point scale are
little or no probability to high probability.

18. E-commerce risk (E-RISK)
This item relates to auditor assessment of the auditee’s e-commerce risks, defined as
the risks associated with a lack of the following e-commerce related issues:
strategies, security, skills, investment, implementation. The verbal anchors of the
seven-point scale are little or no e-risk to extremely high level o f e-risk.

19. Use o f expert decision aids and industry specialists (EXPERTS)
This item relates to the extent of auditor use of expert decision/planning aids and/or
use of assistance from industry specialists. The verbal anchors of the seven-point
scale are extremely low level to extremely high level.

7.3.3 Engagement Risk Items for the Financial Reporting Quality Factor
(QUALITY)
This sub-section provides measurement, labeling, and scale details on the remaining
nine engagement risk items for the financial reporting quality factor (see Chapter
Five, Section 5.2.3). The first five items (items 20 to 24) also are sourced from Bell.
Marrs, Solomon, and Thomas (1997), and reflect risks based on particular financial
report assertions.

The last four risk items (items 25 to 28) represent the same

account specific (micro) risk variables used by DiPietro, Mock, and Wright (1994),
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Fukukawa, Mock, and Wright (2004), Quadackers, Mock, and Maijoor (1996), and
Mock and Wright (1999), but assessed at overall engagement level in this study.
These studies do not examine these variables at the engagement (macro) level.

20. Revenue recognition - cash flows (RECCASH)
This item relates to auditor assessment of the auditee’s revenue recognition practices
in terms of their impact on the validity of the related financial-statement assertions,
particularly as related to cash flow. The verbal anchors of the seven-point scale are
reflects underlying cash flows to occurs long in advance o f cash flows.

21. Earnings quality (EARNQUAL)
This item relates to auditor assessment of the auditee’s earnings quality given the
earnings accuracy and performance in terms of their impact on the validity of the
related financial-statement assertions. The verbal anchors of the seven-point scale
are extremely conservative to extremely aggressive.

22. Accounting practices (ACCPRAC)
This item relates to auditor assessment of the auditee’s accounting practices as
compared to common industry/sector practices. The verbal anchors of the sevenpoint scale are extremely conservative to extremely aggressive.

23. Earnings management (EARNMAN)
This item relates to auditor assessment of the auditee’s earnings management
practices, for example, based on impression management, income smoothing, and/or
other earnings management activities. The verbal anchors of the seven-point scale
are decreases income and seldom occurs to increases income andfrequently occurs.

24. Accounting estimates and valuations (EST&VALUE)
This item relates to auditor assessment of the extent to which the auditee’s
accounting estimates and valuations reflect significant business risks. The verbal
anchors of the seven-point scale are consistent year-to-year to frequently altered as
pre-accrual income fluctuates.
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25. Judgment (JUDGMENT)
This item relates to auditor assessment of the extent to which auditee judgment
(including estimates) was required in arriving at the key entries to the entity’s
financial statement accounts.

The verbal anchors of the seven-point scale are

extreme judgment required to little or no judgment required.

26. Degree o f complexity (COMPLEXITY)
This item relates to auditor assessment of the overall degree of complexity
underlying the entries made to the auditee’s financial statement accounts.

For

example, summarizing cash receipts usually is not complex, whereas calculating the
liability and expense related to federal and state taxes is often highly complex. The
verbal anchors of the seven-point scale are an extremely high level o f complexity
underlying the entries to little or no complexity underlying the entries.

27. Unusual or non-routine transactions (UNUSUAL)
This item relates to auditor assessment of the relative number of unusual or non
routine transactions (including related party transactions) included in the auditee’s
financial statement accounts as compared to similar auditees in the industry/sector.
The verbal anchors of the seven-point scale are a significant number o f unusual
transactions to very few or no unusual transactions.

28. Appropriateness of assumptions (ASSUMPTS)
This item relates to auditor assessment of the appropriateness of assumptions
underlying the accounting for unusual or non-routine transactions and accounting
estimates included in the auditee’s financial statement accounts as compared to
similar auditees in the industry/sector. The verbal anchors of the seven-point scale
are assumptions are appropriate to assumptions are inappropriate.

1.4 Control Variable: Auditee Size
Audit fee and production models used in prior research use a variety of variables to
control for cross-sectional differences associated with auditee size, complexity and
risk, and quality of internal controls.

The inclusion of these control variables

provides for a careful analysis of the effect of client risk characteristics/auditor
engagement risk assessments on auditor effort, whether in the form of planned or
222 A useful detailed reviewed is provided by Cobbin (2002).
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actual audit hours, or audit budget variance (Gist and Davidson 1999). However, as
noted by Felix, Grämling, and Maletta (2001), control variables are not always
significant, and their inclusion does not always produce results different to if they
had not been included.

Models specified in Table 5.2 include a control variable for auditee size (that is, Au).
This is measured using total assets (ASSETS) since it has been consistently
documented in prior audit fee/production research to be a highly statistically
significant variable.

Following prior studies, the natural log of this variable is

used given that this study’s auditor effort models are specified to reflect the constant
substitution of elasticity (CES) and Cobb-Douglas production functions.224 This
transformation appropriately recognizes the non-linear relation between audit
production outputs such as audit fees or audit hours and auditee size, risk, and
complexity measures. Again, notwithstanding the likelihood of information loss and
statistical inefficiency (O’Keefe, Simunic, and Stein 1994), and the substitution of
audit effort, the coefficient for this control variable is expected to be significant and
positive: that is, the larger the auditee (as measured by total assets), the greater the
amount of auditor effort, all things considered equally.
On control variables for other engagement characteristics related to auditee
complexity and risk, including the quality of internal controls, no additional variables
are included since the explanatory variables (a\, and 6 j ) , comprising the twenty-eight
engagement risk assessment items reflect many of these engagement characteristics,
and are expected to produce parsimonious models with high statistical significance
and good explanatory power. In addition, given sampling constraints and the need to
maintain a ratio of at least one independent variable for every five sample points, this
study’s models are restricted to include only the one control variable.

7.5 Summary and Conclusion
This and the previous chapter focus on the study’s research design for testing various
audit production models developed in Part II, and as listed in Table 5.2.

The

223 See, for example: Bell, Landsman, and Shackelford (2001); Cobbin (2002); Felix, Grämling, and
Maletta (2001); and O’Keefe, Simunic, and Stein (1994).
224 See Chapter 2, Section 2.5.1. Studies include: Bell, Landsman, and Shackelford (2001); O’Keefe,
Simunic, and Stein (1994); Simunic and Stein (1996); and Stein, Simunic, and O’Keefe (1994).
225 See Chapter Ten, Section 10.2 for further discussion on sample size, statistical power, and type I/II
errors.

Part III: Research Design

178

previous chapter provides details on the research subjects (participants), task,
procedures, whilst this chapter provides details on the measurement and labeling of
variables used in such models.
outcomes.

The research design aims to achieve two main

One, allow for a corroboration of results from prior audit evidential

planning and audit production studies by replicating key aspects of their research
design. Two, extend prior relevant literature through theoretical and research design
improvements that help answer this study’s research questions. This is achieved
through the study’s unique audit production models that incorporate levels of, and
changes in, the auditor’s two-stage (intra-audit) and inter-audit assessments of
engagement risk, based on risk variables reflecting contemporary audit practice, such
as auditee business risks, as well as other variables examined in prior auditing
research. In addition, highly disaggregated audit production panel data in the form of
key audit activities and auditor staff rank hours are collected related to such
engagement risk assessments over a continuous two-year period.

The data collection instrument instructs the participants to collect the data from the
audit authority’s working papers and/or the management information and billing
systems. The dependent variables represent actual (as distinct to planned) audit hour
details, collected for two consecutive audit cycles (2000 and 2001). These details are
in the form of (i) audit fees (FEES), (ii) aggregate (total) audit hours (TAH), and (iii)
disaggregated audit hours across key audit activities and auditor staff rank hours.
The explanatory variables represent the external auditor’s intra- and inter-audit (2000
and 2001) assessments of twenty-eight engagement risk items, grouped into three
factors as measured by the average summated score of the constituent risk
assessment items: (i) auditee business risk (BUSINESS); (ii) inherent risk and control
risk (INHCON); and (iii) financial reporting quality (QUALITY).

The control

variable for auditee size is measured using total assets (ASSETS).

The next part presents and discusses the results of testing the audit production
models developed in Part II (Table 5.2) based on the operationalization of the
variables as detailed in this chapter. Also discussed are the limitations of this study,
particularly as related to the research design (Chapter Eleven).
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PART IV

RESULTS AND CONCLUSION

This part describes the study’s unique data, analyzes the results from testing models
listed in Table 5.2, and presents a summary and conclusion of the thesis. Chapters
Eight and Nine examine the audit fee and hour data and the auditor’s engagement
risk assessment data, respectively, using a number of techniques including graphical
examinations and univariate/bivariate descriptive statistics. Key considerations
include assessing the nature of the variables and the ability of the (untransformed)
data to meet key statistical assumptions required in the context of the model
estimation techniques (for example, ordinary least squares (OLS)) carried out in
Chapter Ten. The assumptions include univariate/bivariate normality, linearity, and
homoscedasticity. In addition, data are screened for missing data, outliers, and
influential observations. Chapter Nine also contains results of common data
reduction techniques to identify structure (components/factors) within the set of
twenty-eight engagement risk assessment variables, which provide evidence
regarding the reasonableness (that is, validity) of the grouping of these variables into
the three summated scales. Chapter Ten estimates the audit production models as
contained in Table 5.2. The assumptions of normality, linearity, homoskedasticity,
and the role of outliers and influential observations are re-examined in the context of
the multivariate analyses. That is, results of standard regression diagnostics are
reported. Also considered is the key issue of multicollinearity. Chapter Eleven
contains a summary and conclusion of the thesis.
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CHAPTER EIGHT

EXPLORATORY DATA ANALYSIS AND DESCRIPTIVE STATISTICS
FOR THE AUDIT FEE AND HOUR DATA

8.1 Introduction
This chapter reports results of exploratory data analysis (EDA) for this study’s
dependent variables.

The EDA is based on a framework presented by Hair,

Anderson, Tatham, and Black (1998, Chapter 2).

Hair, Anderson, Tatham, and

Black (1998, page 39) point out four separate phases: (1) graphical examination of
the nature of the univariate/bivariate variables in the analysis and the relationships
that form the basis of multivariate analysis; (2) an evaluation process for
understanding the impact missing data can have on the analysis; (3) the techniques
best suited for identifying outliers, those cases that may distort the relationships by
their uniqueness on one or more of the variables under study; and (4) the analytical
methods necessary to assess the ability of the data to meet the statistical assumptions
specific to many multivariate techniques.

The statistical assumptions include

univariate and multivariate normality, linearity, independence of the error terms (that
is, absence of serial correlation), and equality of variances in a dependence relation
(that is, homoskedasticity).

997

This chapter is structured as follows.

The next section differentiates between

assessing the statistical assumptions for the individual variables versus the variate.
Section 8.3 analyses the nature of the audit fee and hour variables by graphical
examination.228 Sections 8.4 and 8.5 consider univariate/bivariate missing values
226 Behrens (1997, page 131-32) refers to EDA as the analysis of data “characterised by: (a) an
emphasis on the substantive understanding of data that address the broad question of “what is going
on here?”; (b) an emphasis on graphic representations of data; (c) a focus on tentative model building
and hypothesis generation in an iterative process of model specification, residual analysis, and model
respecification; (d) use of robust measures, re-expression, and subset analysis; and (e) positions of
skepticism, flexibility, and ecumenism regarding which methods to apply.”
227 Complimenting Hair, Anderson, Tatham, and Black ’s (1998) framework is Tabachnick and
Fidell’s (2001) “checklist for screening data” (see their Table 4.4, page 85). The checklist includes
inspection and/or identification of: (1) univariate descriptive statistics for accuracy of inputs and
possible outliers; (2) missing data; (3) nonlinear and heteroskedastic variables (that is, unequal
variances of the error terms); (4) non-normal variables (for example, skewness and kurtosis statistics);
(5) multivariate outliers; and (6) multicollinear and singular variables.
228 Since the opportunity presented itself to collect both actual (audit production) and planned auditor
effort data, EDA results are reported for both details, including intra- and inter-audit changes in such
details. However, and in reference to this study’s research questions, recall that the focus of this study
is on the relation between audit production (actual auditor effort) details and levels of, and intra- and
inter-audit changes in, the external auditor’s engagement risk assessments.
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and outliers respectively. Sections 8.6 to 8.8 examine the variables for fulfilling the
assumption of univariate/bivariate normality, linearity, and homoskedasticity,
respectively. The need for data transformation as a remedy for non-normality, non
linearity and heteroskedasticity is considered in Section 8.9. Sections 8.10 presents
descriptive results in context of levels of, and (intra- and inter-audit) changes in the
aggregate and disaggregated actual (audit production) and planned auditor effort
data. Section 8.11 provides a summary of this chapter.

8.2 Assessing Individual Variables Versus the Variate

The assumptions underlying multiple regression analysis include normality, linearity,
homoskedasticity, and absence of serial correlation, as well as consideration of
multicollinearity, singularity (redundant variables), missing data, and outliers and
influential observations. These assumptions apply to individual variables (that is, the
dependent and independent variables), as well as to the multivariate relation as a
whole, also referred to as the variate.

As such, examinations or testing of the

assumptions are necessary for both the individual variables prior to the estimation of
the regression models, and for the variate, specifically the residuals (or error term),
after the estimation of the regression models. Assessments of the assumptions in
context of the individual variables and bivariate relations for both the dependent
variables and independent variables are carried in this and the next chapter,
respectively, whilst the same assessments for variate (that is, standard residual
diagnostics) are presented in Chapter Ten.

8.3 Graphical Examinations

As a starting point for understanding the nature of this study’s dependent variables, a
number of graphical methods are used to examine the normality and linearity of the
individual variables, as well as the nature of bivariate relations. Appendix 2 contains
some discussion on these methods, as well as graphical results based on normal
probability plots, histograms, and scatterplot matrices. In summary, the graphical
examination reveals that although univariate/bivariate non-linearity does not appear
to be a problem, univariate non-normality in the form of positive skewness exists
amongst many of the variables.

Note that in many prior audit fee/production studies, non-linearity of variables, as
well as heteroskedasticity are not uncommon. In order to linearize and/or normalize
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the relation between dependent and independent variables, the remedy of regressing
the natural logarithm of the dependent variable (such as audit fees) on the natural
logarithm of total assets and other (usually not logged) explanatory variables helps
resolve problems of non-normality, non-linearity, and heteroskedasticity.

The

transformation

and

of

variables

to

remedy

non-normality,

non-linearity

heteroscedasticity is discussed further in Section 8.9.

8.4 Missing Data Analysis
Recall from Chapter Six, Section 6.4 that missing data in the form of disaggregated
auditor effort details prevails for many of the survey respondents. Table 6.2, panel B
details the final sample number of usable survey respondents based on the audit
production data, with similar results for the planned auditor effort hours (Table 6.2,
panel C). The extent of such missing data is not surprising given the labor-intensive
nature of the data collection process, which involved collecting unique and detailed
(that is, disaggregated) audit hours across four auditor staff ranks, eleven key audit
activities, and two consecutive audit cycles. This does not include consideration of
the collection of the twenty-eight auditor’s intra- and inter-audit engagement risk
assessment data for the same two consecutive audit cycles.

Other key factors

contributing to the labor-intensive nature of the data collection process are the
accountability measures, including the request to include working paper references
(or similar sources) to validate the participants’ responses, as well as the review of
such responses by the directors/managers of the participants.

In addition, from the outset the administrators warned of the difficulty in collecting
the required level of audit production detail from the working papers and/or
management information and billing systems.

However, in this study the problem

(of the labor-intensive nature of data collection) is compounded with the relatively
small size of both the population of auditees of the audit authority (that is, around
540) and, in particular, the number of suitable sample auditees having the required
audit production details (that is, less than fifty auditees with audit fees greater than
AUS $25,000) (see Table 6.2). As a result, missing data, which prevails for the
disaggregated audit hours of many auditees, is expected.

229 Evidence o f such difficulties in prior studies is common (see, for example: Davidson and Gist
1996, page 115; Davis, Ricchiute, and Trompeter 1993, page 138; Fukukawa, Mock, and Wright
2004, pages 8-9; Mock and Wright 1993, page 6; and O ’Keefe, Simunic, and Stein 1994, pages 24748).
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Appendix 3 provides a detailed missing data analysis, where diagnosis of the
randomness of the missing data reveals that they are all missing completely at
random (MCAR), allowing for a number of remedies for dealing with the missing
data (Hair, Anderson, Tatham, and Black 1998).

However, given the extent of

missing data, and, in particular, the focus of this study on examining the relation
between disaggregated audit production details and the auditor’s engagement risk
assessments, methods for replacing missing data are ignored, and only survey
respondents with a complete set of the requested disaggregated auditor effort data are
used in subsequent multivariate (regression) analyses.

8.5 Outliers
Outliers can be identified from a univariate, bivariate, or multivariate perspective,
and found in both dependent and independent variables, including both data and
results of analyses. Hair, Anderson, Tatham, and Black (1998) point out that for
small samples (that is, 80 or fewer observations), the guidelines suggest identifying
univariate outliers as those cases with standardized variable values (that is, z scores)
of +/- 2.5 or greater, as shown in Table 8.1. Results indicate one auditee (number 12
- a state insurance entity) exceeds this threshold on a single variable (that is, ERT year 2001 planned), and another auditee (number 8 - a large government department)
exceeds the threshold on two variables (that is, ADAE - year 2001 planned and SEN
- year 2001 planned). Four other government departments (auditee numbers 1 to 4)
exceed the threshold numerous times across the four variable groups (that is, 8, 16, 8,
and 33 times, respectively), whilst six variables have no outliers (ADAE - year 2000
actual; ETC - year 2001 planned; DIR - year 2000 actual and year 2001 planned;
D M H - year 2000 planned; and SEN - year 2000 actual).

Overall, these results are not surprising, particularly since five of the six auditees that
exceed the threshold are government departments, which represent the larger
auditees of the sample in terms of audit fees and total audit hours. In addition,
observations have been checked for correct data entry or coding. Although no other
explanation is offered for the extreme values, all sample auditees and variables are
retained in subsequent analyses given that deletion of outliers decreases the
generalizability of results (Tabachnick and Fidell 2001), and the data will undergo
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Table 8.1
Univariate Outlier Auditees with Z Scores Exceeding +/- 2.5 fo r Audit Hour Data
II
I
in
IV
Year
Year
Year
Year
2000
2000
2001
2001
Planned Actual Planned Actual
(n = 26) (n = 22) (n = 38) (n = 38)
Auditee Auditee Auditee Auditee
No.
No.
No.
No.
Aggregate details
Audit fees (FEES)
N/a
1
N/a
2,4
4
4
2,4
2,4
Total audit hours (T A H f
Disaggregated details
Key audit activities
Pre-planning activity hours (PPA)
Engagement risk understanding hours (ERU)
Engagement planning component hours ( E P c f
Engagement risk testing hours (ERT)
Additional direct audit effort hours (ADAE)
Engagement testing component hours (ETC)
Auditor staff ranks
Director hours (DIR)
Manager hours (MAN)
Director plus Manager hours (DMH)
Senior hours (SEN)
Auditor hours (A UD)
Senior plus Auditor hours (SAH)

4
3
4
1
4
1

4
4
4
1
None
1

2,3,4
4
4
1, 12
2, 4,8
None

3
3,4
3,4
1,3
2,4
2

3
2
None
4
2
4

None
4
4
None
4
4

None
2
2
4,8
4
4

3
2,4
2,4
2,4
1
2,4

N /a = not applicable.
a TAH = EPC + ETC, or = PPA +ERU + ERT + ADAE, or = DIR + MAN + SEN + A UD, or
= DMH + SAH.
b EPC = PPA + ERU.
CETC = ERT + ADAE.

logarithmic transformation before multivariate analyses. As discussed in Section 8.9,
data transformation is a useful strategy for reducing the influence of outliers, as well
as violation of the other statistical assumptions underlying multivariate analyses.230

8.6 Normality
Non-normality often results from violation of other assumptions, and is partially
checked by examining the normality, linearity, and homoscedasticity of individual

230 As an alternative or in addition to the inspection o f z scores, graphical methods such as normal
probability plots, histograms, and scatterplots matrices also can be used to identify univariate/bivariate
outliers. From a bivariate perspective, scatterplot matrices can indicate cases that fall markedly
outside the range o f other observations. Casual observation o f the scatterplot matrices as appearing in
Appendix 2, Figures A2.3, A2.6, and A2.9 also indicates a number o f such observations, reflecting
auditees numbered 1 to 4. From a multivariate perspective, there are a number o f approaches for
detecting outliers, as well as leverage and influential observations, for example, the Mahalanobis D2
statistic and Cook’s distance.
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Complimenting the

graphical examination, Table 8.2 displays the statistics reflecting the shape of the
distribution (skewness and kurtosis) of the auditor effort data. Table 8.3 contains the
results of the modified Kolmogorov-Smimov statistical tests of normality,
confirming the graphical findings of non-normality (in the form of positive
skewness) for all variables except auditor hours (AUD) - year 2000 actual (p > 0.05)
(as highlighted in Table 8.3, panel B III). Table 8.3 also reports the Shapiro-Wilks
tests of normality for comparison, where results again confirm the non-normality of
all variables (p < 0.007).

For non-normality in the form of positive skewness,

logarithmic or square root transformations are a useful remedy (see Section 8.9).
Multivariate normality is examined in Chapter Ten in context of the specified audit
production models using a scatter plot of the residuals and the Jarque-Bera test.

8.7 Homoskedasticity
Heteroskedasticity (the existence of unequal variance dispersion and of a skewed
distribution between pairs of metric variables) often results from the non-normality
of one or more variables, which when corrected usually remedies the unequal
dispersion of variance (Hair, Anderson, Tatham, and Black 1998). The scatterplot
matrices, as contained in Appendix 2, Figures A2.3, A2.6, and A2.9, indicate no
clear heteroskedasticity among the various pairs of variables.

As for statistical

methods, given that heteroskedasticity can take on a number of different forms, there
is no universally agreed method of statistically testing for heteroskedasticity.231

Heteroskedasticity in the multivariate context is discussed in Chapter Ten. Graphical
methods include examination of the residual plots, that is, the residuals (standardized
or studentized) are plotted against the predicted dependent values, and the pattern of
distribution is compared with the null plot.

Such graphs are useful in showing

whether heteroskedasticity is likely without a statistical test (Studenmund 2001).
Statistical methods include the Breusch-Pagan-Godfrey test, the Park test, the Glejser

231 Two statistical tests for homoskedasticity are the Levene test, which can be used to assess whether
the variables o f a single metric variable are equal across a number o f non-metric variables or groups,
and Box’s M test if more than one metric variable is being tested, where the comparison involves the
equality o f variance/covariance matrices. However, given that this study’s dependent variables are
metric, then these statistical methods are not applicable.
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test, Spearman’s rank correlation test, the Goldfed-Quandt test, and the more general
White test (Gujarati 2003).

Remedies for heteroskedastic variables include (i) data transformation based on the
pattern of the variable distribution, similar to those used to achieve normality, or (ii)
if the violation can be attributed to a single independent variable, the procedure of
weighted least squares (WLS) regression can be employed. A third remedy is the
heteroskedasticity-auto correlation consistent covariance matrix estimation method,
also known as the Newey-West test, where, unlike the other approaches, the focus is
on improving the estimation of the standard error of the beta coefficients without
changing the estimates of the slope (coefficients) (Studenmund 2001). This differs
from the WLS and transformation remedies because both affect the coefficients as
well as the standard error of the coefficients. Other, more direct and easier remedies
are a number of variance-stabilizing transformations to achieve homoskedasticity (as
well as normality), which allow the transformed variables to be used directly in the
regression model (see Section 8.9).

8.8 Linearity
Linearity relates to the patters of association between each pair of variables and,
therefore, affects the ability of the correlation coefficient to adequately represent the
relation.

Hair, Anderson, Tatham, and Black (1998, page 75) state, “because

correlations represent only the linear association between variables, nonlinear effects
will not be represented in a correlation value. This results in an underestimation of
the actual strength of the association.

It is always prudent to examine all

relationships to identify departures of linearity that may impact the correlation.”
emphasis added. Recall that non-linearity was not evident in the various scatterplot
matrices (see Section 8.3 and Appendix 2, Figures A2.3, A2.6, and A2.9).

For comparison purposes, the Pearson (parametric) and Spearman (non-parametric)
correlation coefficient matrices are presented in Tables 8.4 and 8.5, respectively. As
expected, most of the associations are strongly positive and significant (p < 0.01),
and results are similar for both statistical tests. The assumption of linearity is also
checked for the multivariate models through an examination of the residuals (Chapter
Ten). Non-linearity, where found to be a problem, also can be remedied through data
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Spearman Rank Coefficient o f Correlation Matrices for Audit Hour Data
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transformation, or the creation of a new variable to represent the nonlinear portion of
the relation, such as polynomials (see Section 8.9).

8.9 Data Transformation
Data transformations may be based on reasons that are (i) theoretical, that is,
transformations whose appropriateness is based on the nature of the data, and/or (ii)
data derived, that is, where the transformations are suggested strictly by an
examination of the data, with the aim of modifying variables so that violations of the
statistical assumptions underlying the multivariate techniques are corrected to
improve the relation (correlation) between variables (Behrens 1997).

On theoretical based reasons for transforming the audit fee/hour (dependent)
variables, recall that the audit production function is presented analogous to constant
elasticity of substitution (CES) and Cobb-Douglas production functions subject to a
cost minimization constraint.

Therefore, to address the non-linear nature of these

production functions, audit fees and other audit production outputs representing
dependent variables (such as, aggregate and disaggregated audit hours) undergo
natural logarithmic transformation, and are regressed also on the natural logarithm of
independent (control) variables reflecting auditee size, and other (explanatory)
variables reflecting auditee risk and complexity (see Equation (2.7)). Following on
from O’Keefe, Simunic, and Stein (1994), recent studies specify audit production
models to emphasize auditee size (for example, total assets) as the principal
determinant of audit effort, with the remaining independent variables reflecting the
curvature of the size relation (Bell Landsman and Shackelford 2001). This form of
the audit production function is also reflected in this study’s specified audit
production models, as listed in Table 5.2.

On data considerations specific to this study’s audit fee/hour variables, data
transformation

is

suggested

as

a

remedy

for

outliers,

non-normality,

heteroskedasticity, and non-linearity. Common data transformations include natural
(or any other) logarithm, or power (for example, square root, cube, or inverse). The
appropriate transformation depends on the remedy sought for correcting the
232 Behrens (1997, page 145) states, “the term ‘reexpression’ is preferred in EDA to the more common
usage o f “transformation” because it avoids the connotation o f radical change o f underlying
information.”
233 See Chapter 2, Section 2.5.1 and, for example: Bell Landsman and Shackelford (2001); O’Keefe,
Simunic, and Stein (1994); and Simunic (1980).
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For example, alternative transformations can remedy non

normality depending on whether it is in the form of positive or negative skewness or
kurtosis. For non-normality in the form of positive skewness, as evident in many of
the auditor effort variables, logarithmic or square root transformations may be useful
remedies. However, care should taken with transformed variables since they may be
difficult to interpret, or at least their interpretation is changed.

For example,

transforming variables by taking the logarithm transforms the relation into a measure
of proportional change (elasticity).234

In summary, from a theoretical viewpoint, prior literature presents the underlying
functional form of audit production models, as derived from constant elasticity of
substitution (CES) and Cobb-Douglas production functions, in a log-linear or log-log
(double log) specification.

Natural logarithmic data transformations of audit

production (fee and hour) (dependent) variables and auditee size, complexity and risk
related (independent) variables are at least theoretically justified, and reflected in this
study’s audit production models. This is regardless of the need to remedy violation
of any statistical assumption, as evidenced by the above graphical and statistical
analyses. The need to further transform variables is considered in Chapter Ten,
where violation of the statistical assumptions is examined in a multivariate context
using standard regression (residuals) diagnostics.

8.10 Descriptive Statistics
8.10.1 Levels of Audit Fees/Hours
Results in Table 8.6, panel A show that mean audit fees (FEES) and mean total audit
hours (TAH) - actual and planned increased from year 2000 to year 2001.

In

addition, whilst the total audit hour means are similar for both the two planned and
for the two actual total audit hours, there is evidence of overall under-budgeting of
hours for both years.

Table 8.6, panels B to E provide descriptive statistics for the disaggregated audit
hour data, grouped into year 2000 planned hours, year 2000 actual hours, year 2001
planned hours, and year 2001 actual hours, respectively. Standard deviations and
ranges provide evidence of a wide variation in the aggregate and disaggregated,

234 Hair, Anderson, Tatham, and Black (1998) and Tabachnick and Fidell (2001) provide further
discussion and references on the topic o f data transformations.
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planned and actual, key audit activities and auditor staff ranks, for both the 2000 and
2001 years. For example, whilst most of the minimum values are under 100 hours,
most of the maximum values are over 1,000 hours, with standard deviation ranges
reflecting such dispersion. Overall, mean values are similar across the key audit
activities and auditor staff ranks, with a pattern of mostly under-budgeting of hours.

Comparing the two sets of intra-audit results in the mean percentage columns of
Table 8.6 (that is, (i) year 2000 planned hours with year 2000 actual hours: Table 8.6,
panels B and C, and (ii) year 2001 planned hours with year 2001 actual hours: Table
8.6, panels D and E), some change exists between the planned and actual hours,
indicating relatively small budget variances (either under- or over-estimate of audit
production).

However, when comparing the three inter-audit percentage mean

percentages (that is, (i) year 2000 and 2001 planned hours :Table 8.6, panels B and
D, (ii) year 2000 and 2001 actual hours: Table 8.6, panels C and E, and (iii) year
2000 actual hours with year 2001 planned hours: Table 8.6, panels C and D),
noteworthy differences are evident between pre-planning activity hours (PPA) planned, additional direct audit effort hours (ADAE) - actual, manager hours (MAN)
- actual, and director hours (DIR)- actual.

Overall, director hours (DIR) and manager hours (MAN) are approximately 8 percent
and 20 percent of the total workload, respectively, with senior hours (SEN) and
auditor hours (AUD) making up the balance almost equally (that is, approximately 30
percent). Note the similar mean percentage results for the combined planning based
audit activities (that is, the evidential planning component (EPC) variable around the
mid-20’s value), and the director plus manager hours (DMH) (around the mid- to
high-30’s value). When compared with the Gist and Davidson (1999) results, partner
hours and manager hours accounted for an average of 5 percent and 12 percent of the
workload, respectively, whilst senior hours and junior hours accounted for 32 percent
and 46 percent of the workload, respectively. Gist and Davidson (1999) do not
provide comparable results on audit activities.

Table 8.6, panels B and C show that for the year 2000 planned and actual hours,
respectively, most auditor effort is in the combined evidential testing component
(ETC = ERT + ADAE), with the additional direct audit effort (ADAE) activities (that
is, substantive and other direct audit procedures) by far the largest area of planned
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(64 percent) and actual (59 percent) auditor effort.
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The combined evidential

planning component variable (that is, EPC = PPA + ERU) represents 26 and 28
percent of the total year 2000 planned and actual audit time, respectively. For the
auditor staff ranks, the combined senior plus auditor hours (SAH) variable represents
71 and 65 percent of the year 2000 planned and actual workload, respectively. On
comparing the year 2000 planned and actual mean percentages, significant over
budgeting of the additional direct audit effort (ADAE) activities is evident (64 to 59
percent), as senior plus auditor hours (SAH) and auditor hours (AUD) reduce from 71
to 65 percent, and 37 to 29 percent, respectively. On the other hand, manager hours
(MAN), senior hours (SAH), and director plus manager hours (DMH) workloads are
under-budgeted, consistent with the under-budgeting of planning type activities (that
is, engagement risk understanding hours (ERU) and evidential planning components
hours (EPC)), which are usually left for the more senior audit staff (that is, directors
and/or managers).

Table 8.6, panels D and E show that for the year 2001 planned and actual hours,
respectively, mean percentages are similar to year 2000 mean percentages for the
evidential planning component hours (EPC), evidential testing component hours
(ETC), director plus manager hours (DMH), and senior plus auditor (SAH) hours. On
comparing the year 2001 planned and actual mean percentages, a noticeable over
budgeting of planning activity effort is observed in the evidential planning
component hours (EPC) (24 to 22 percent), and engagement risk understanding
hours (ERU) (18 to 16 percent) hours. Auditor hours (AUD) are under budgeted (37
to 41 percent), whilst senior hours (SEN) are over-budgeted (36 to 32 percent). That
is, there is less actual effort in planning activities with the increase in lower ranked
audit staff activity. This is the reverse of the findings from the results of the previous
year. In addition, the combined mean percentages remain unchanged for the director
plus manager hours (DMH), and senior plus auditor hours (SAH) (that is, 27 and 73
percent, respectively).

Table 8.6, panels B and D show that for the year 2000 and 2001 planned audit hours,
respectively, the year 2001 mean value for total audit effort hours (TAH) - planned is
75 hours less than the year 2000 mean value. This appears to be explained by a
similar reduction in pre-planning hours (PPA), from 11 percent of total audit effort
hours - planned in year 2000, to 6 percent in year 2001, a reduction in mean hours of
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53 hours. That, is the overall reduction in planned or budget audit hours coincides
with a reduction in planned hours for pre-planning based audit activities (PPA).
Planned values for the other auditor effort variables are similar across the two years.

Table 8.6, panels C and E show that for the year 2000 and 2001 actual audit hours,
respectively, the engagement planning component hours (EPC) variable decreases by
6 percent, whilst the director plus manager hours (DMH) variable decreases by 8
percent. The decrease in the latter appears to be explained by the decrease in the
manager hours (MAN) variable from 27 percent to 19 percent. That is, less auditor
effort in planning based activities appears to be driven by less audit manager hours.
In addition, the decrease (increase) in the planning (testing) component activity hours
(that is, the EPC and ETC variables, respectively) coincides with an increase in the
senior plus auditor hours (SAH) variable, particularly the auditor hours (AUD)
variable. Therefore, whilst less planning activity is associated with less senior audit
staff hours, greater testing activity is associated with more junior audit staff hours.

Table 8.6, panels C and D show that for the year 2000 actual and year 2001 planned
audit hours, respectively, results are similar to those described in the previous
paragraph, since panels C and E contain similar descriptive results for the year 2000
and 2001 actual audit hours, respectively. This suggests that current year (2001)
planning or budgeting appears to be more influenced by prior year planning
budgeting results than prior year actual audit production results, a results confirmed
by the Spearman correlations results in Table 8.5, panel A, but not the Pearson
correlation results in Table 8.4 , panel A.

8.10.2 Changes in Audit Fees/Hours
Given the requirement that populations be normally distributed for validity of t-test
results, and that tests of significance are less useful in small samples (fewer than 30)
(Hair, Anderson, Tatham, and Black 1998), normality of the intra-audit and inter
audit mean differences are examined using the Kolgomorov-Smimov Z test for
normality.

Where the statistical results indicate that the (matched pairs) mean

differences are normal, the t test is used to compare means, whereas the non-
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parametric Wilcoxon signed rank sum test is used for (matched pairs) mean
differences that depart significantly from normality (p < 0.05).

Table 8.7 presents results of the Kolgomorov-Smimov normality Z tests for the two
sets of intra-audit and the three sets of inter-audit (matched pairs) mean differences.
Table 8.7, panel A shows five year 2000 intra-audit variables highlighted with mean
differences significantly departing from normality (p < 0.05): pre-planning activity
hours (PPA), engagement risk testing hours (ERT), director hours (DIR), manager
hours (MAN), and director plus manager hours (DMH). Table 8.7, panel B shows
three year 2001 intra-audit variables highlighted with mean differences significantly
departing from normality (p < 0.05): engagement risk testing hours (ERT), manager
hours (MAN), and senior hours (SEN). Table 8.7, panel C shows three planned inter
audit variables highlighted with mean differences significantly departing from
normality (p < 0.05): pre-planning activity hours (PPA), engagement risk
understanding hours (ERU), and director hours (DIR). Whilst Table 8.7 panels D
and E show no other inter-audit variable highlighted with the mean difference
significantly departing from normality (p < 0.05).

For variables significantly

departing from normality (p < 0.05), the Wilcoxon signed rank sum test is applied to
compare the matched pair means, otherwise the t-test is used.
Table 8.8 presents descriptive statistics as well as results of matched pairs
comparison tests (t-tests - test value = 0, and Wilcoxon signed rank sum test) for
intra-audit and inter-audit mean differences in the auditor effort variables. Table 8.8,
panel A shows that at the aggregate (that is, total hours) level of analysis, there is
significant (p < 0.05) under- and over-budgeting for all (matched pairs) change
comparisons (as highlighted), except for the year 2000 intra-audit change in planned
and actual hours (that is, audit budget variance), which reflects over-budgeting, yet
not significant (p > 0.05). The year 2000 mean audit budget variance is 42 hours
under-budget (that is, an over-budgeting of hours), with a range of 301 hours under
budget to 206 hours above budget. Whilst the year 2001 mean audit budget variance
is 171.75 hours over budget (that is, an under-budgeting of hours), with a range of
720 hours under budget to 48 hours over budget. As f or the “% Mean”, or the

235 Other distribution tests include Anderson-Darling, Cramer-Von Mises, Lilliefors, and Watson), and
the Jarque-Bera normality test. Jarque-Bera test results are reported in Chapter Ten as part o f the
standard regression (residual) diagnostics.
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n o /

percentage variance,

the 2000 and 2001 intra-audit change in total hours (audit

budget variances) are 4.34 percent (under-budget) and 19.19 percent (over-budget),
respectively. These compare with an overall percentage (under) budget variance
reported by Gist and Davidson (1999) of 11.5 percent. As for the three inter-year
percentage variances, two show increases in total hours.

For the two sets of results for intra-audit changes in the disaggregated audit hour data
(that is, year 2000 and 2001 audit budget variances), Table 8.8, panel B shows one of
the thirteen intra-audit year 2000 variables highlighted (auditor hours - A UD) with a
significant difference (p < 0.05). Whilst in contrast Table 8.8, panel C reveals three
of the thirteen intra-audit year 2001 variables with insignificant differences (p >
0.05): pre-planning activity hours (PPA); engagement risk understanding hours
(ERU); and evidential planning component hours (EPC).

For the three sets of results for inter-audit changes in the disaggregated audit hour
data, Table 8.8, panel D shows eight of the thirteen inter-audit planning variables
highlighted with significant differences (p < 0.05): pre-planning activity hours
(PPA); additional direct audit effort (ADAE); evidential testing component hours
(ETC); manager hours (MAN); senior hours (SEN); director plus manager hours
(DMH); senior plus auditor hours (SAH); and total audit effort hours (TAH). Table
8.8, panel E shows six inter-audit actual variables highlighted with significant
differences (p < 0.05): pre-planning activity hours (PPA); additional direct audit
effort (ADAE); evidential testing component hours (ETC); auditor hours (AUD);
senior plus auditor hours (SAH); and total audit effort hours (TAH). Whilst Table
8.8, panel F shows five inter-audit year 2001 planning and year 2000 actual variables
highlighted with significant differences (p < 0.05): pre-planning activity hours
(PPA); manager hours (MAN); auditor hours (AUD); director plus manager hours
(DMH); and total audit effort hours (TAH).

236 The “% Mean” is calculated as follows. For the intra-audit change in audit hours (that is, year
2000 and 2001 audit budget variances): (planned audit hours less actual audit hours) divided by
planned audit hours. For the inter-audit change in planned hours: (year 2000 planned hours less year
2001 planned hours) divided by year 2000 planned hours. For inter-audit change in actual hours:
(year 2000 actual hours less year 2001 actual hours) divided by year 2000 actual hours. For inter
audit change in year 2000 actual and year 2001 planned hours: (year 2000 actual hours less year 2001
planned hours) divided by year 2000 actual hours.
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As for the percentage mean results (that is, results in the % mean column) of the
intra-audit changes (audit budget variance) in the disaggregated audit hour variables,
Table 8.8, panel B on the year 2000 hours shows relatively large under-budgeting of
engagement risk testing hours (ERT) (-25.57 percent), manager hours (MAN) (-32.63
percent), and director plus manager hours (DMH) (-23.60 percent), with relatively
large over-budgeting of pre-planning activity hours (PPA) hours (13.06 percent),
additional direct audit effort (ADAE) hours (10.11 percent), senior plus auditor hours
(SAH) (15.68 percent), and auditor hours (AUD) (29.28 percent).

These

disaggregated results are in contrast to the modest over-budgeting of the year 2000
total audit effort hours (TAH) (4.34 percent). Table 8.8, panel C on the year 2001
audit budget variances shows under-budgeting of all audit activities and auditor staff
levels, with the largest variances reported for engagement risk testing hours (ERT) (31.37 percent) and auditor hours (AUD) (-30.18 percent), and the smallest variances
reported for engagement risk understanding (ERU) hours (-7.28 percent) and senior
hours (SEN) (-7.22 percent). Once again, these disaggregated results are in contrast
to the under-budgeting of the year 2001 total audit effort hours (TAH) (-19.19
percent). The percentage mean variances for the 2000 and 2001 auditor staff levels
years, respectively are: director hours (DIR) 0.67 percent and -17.60 percent;
manager hours (MAN) -32.67 percent and -20.93 percent; senior hours (SEN) 0.85
percent and -7.22 percent; and auditor hours (AUD) 29.28 percent and -30.18
percent. These are in contrast to the Gist and Davidson (1999) mean percentage
variances: partner hours 5 percent; manager hours 12 percent; senior hours 14
percent; and junior hours 2 percent.

As for the percentage mean results of the inter-audit changes in the disaggregated
audit hour variables, Table 8.8, panel D shows negative differences (under
budgeting) for the year 2000 and 2001 planned hours for all auditor effort variables
except for the engagement risk understanding hours (ERU) (17.78 percent) and
director hours (DIR) (0.20 percent). The largest under-budgeting is for pre-planning
activity hours (PPA) (-49.93 percent) followed by manager hours (MAN) (-17.61
percent), whilst the smallest is for senior plus auditor hours (SAH) (-7.51 percent).
These results are in contrast to the overall under-budgeting of total audit effort hours
(TAH) (-9.00 percent). Table 8.8, panel E shows an almost equal number of positive
differences (over-budgeting) and negative differences (under-budgeting) for the year
2000 and 2001 actual disaggregated audit hour variables.

The largest positive

Chapter Eight: EDA and Descriptive Statistics for Audit Fee and Hour Data

209

differences (over-budgeting) is for pre-planning activity hours (PPA) (36.32 percent)
followed by additional direct audit effort hours (ADAE) (28.78 percent), whilst the
smallest positive difference is for evidential planning component hours {EPC) (4.68
percent).

The largest negative difference (under-budgeting) is for auditor hours

(AUD) (-50.10 percent) followed by senior plus auditor hours (SAH) (-26.67
percent), whilst the smallest negative difference is for senior hours (SEN) (-7.65
percent). These results are in contrast to the overall under-budgeting of total audit
effort hours (TAH) (-13.42 percent). Table 8.8, panel F also shows an almost equal
number of positive differences (over-budgeting) and negative differences (under
budgeting) for the year 2000 actual and year 2001 planned hours.

The largest

positive difference (over-budgeting) is for auditor hours {AUD) (28.89 percent)
followed by engagement risk understanding hours (ERU) (9.73 percent), whilst the
smallest positive difference is for additional direct audit effort hours (ADAE) (0.78
percent).

The largest negative differences (under-budgeting) is for pre-planning

hours {PPA) (-41.28 percent) followed by manager hours {MAN) (-35.48 percent),
whilst the smallest negative difference is for evidential testing component hours
(jETC) (-4.50 percent). These results are in contrast to the overall under-budgeting of
total audit effort hours {TAH) (-4.96 percent).

8.10.3 Summary
Findings reported in this section support a wide variation in levels (measured in
terms of range and standard deviation), and intra- and inter-audit changes in the
planned and actual audit hour variables across the sample auditees (measured in
terms of changes in means and percentage means). This is despite similar crosssectional and longitudinal mean hours and percentage mean hours for the most of the
aggregate and disaggregated variables, as reported in Table 8.6. The matched pairs
comparison tests of mean differences (test value = 0), as reported in Table 8.8,
generally provide strong evidence of changes in both intra-audit and inter-audit hour
variables, particularly in the context of aggregate audit production data, and in the
form of under-budgeting of hours.

The results suggest that planned and actual auditor effort do vary over time, whether
examined at aggregate or disaggregated details of key audit activities and auditor
staff ranks, but more so for the latter. The significant findings of under-budgeting of
both disaggregated auditor staff rank hours and, in particular, aggregate production
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hours are consistent with results reported by Gist and Davidson (1999). However,
these results (of audit production variation over time) are somewhat in contrast to
evidence from other studies that indicates little variation in the nature and extent of
audit program content over time.

Overall, these results could be interpreted as reflecting somewhat inaccurate audit
time budgets at both the aggregate and, in particular, the disaggregated level of
analysis (that is, key audit activity and auditor rank details).

Interestingly, the

direction of such inaccuracy (that is, under-budgeting) is in contrast to studies that
provide evidence supporting the under-reporting of audit hours.238 Alternatively,
intra-audit (audit budget variances) and inter-audit changes in audit hour variables
may reflect, for example, the impact of factors that were (i) not envisaged in the
planning phase, for example, intra-audit changes in the auditor’s engagement risk
assessments, or (ii) not existent or different in the prior year audit, for example, inter
audit changes in the auditor’s engagement risk assessments. This is examined further
in Chapter Ten, where audit production models are estimated incorporating variables
for such changes in the auditor’s engagement risk assessments.

8.11 Summary and Conclusion
In context of univariate and bivariate relations, this chapter examined the nature of
the audit production (dependent) variables and the planned audit hour data using a
number of techniques including univariate/bivariate graphical methods and standard
descriptive statistics.

Key considerations included assessing the nature of the

variables and the ability of the data to meet statistical assumptions of linearity,
homoskedasticity, and normality. In addition, data were screened for missing values
and outliers, and consideration was given to the need for data transformation. Both
the graphical examinations and statistical methods confirm violation of the normality
assumption in the form of positive skewness for most of the variables. Further,
subsequent multivariate analyses will be based on the natural logarithmic
transformation of the variables. This is consistent with the approach taken by prior

237 See, for example: DiPietro, Mock, and Wright 1994, Fukukawa, Mock, and Wright 2004, Mock
and Wright 1993, 1999, and Quadackers, Mock, and Maijoor 1996). Note, however, that Mock and
Wright (1999) report significant differences in the nature and extent o f audit program content (that is,
number o f tests, changes in planned hours/engagement hours, and common tests) between the two
independent (non-matched) samples used in the Mock and Wright (1993) and (1999) studies.
238 See, for example: Kelley and Margheim (1990); Lightner, Adams, and Lightner (1982); Marxen
(1990); McDaniel (1990); Ponemon (1992); and Raghunathan (1991).
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researchers to resolve statistical problems related to the non-linearity of any constant
elasticity of substitution (CES) or Cobb-Douglas derived audit production function,
such as those used in this study (see Table 5.2), as well as to remedy the existence of
heteroskedasticity. Since transformed variables may not prevent the residuals of a
regression to violate the statistical assumptions, it is necessary to examine such
residuals using standard regression diagnostics, as done in Chapter Ten.

Finally, descriptive results are presented in context of levels of, and intra- and inter
audit changes in the aggregate and disaggregated audit hour variables.

A wide

variation is evident, mostly in the form of under-budgeting, consistent with results
reported by Gist and Davidson (1999). However, these results are in contrast to
those presented in other studies that indicate little variation over time in the nature
and extent of audit program content (Fukukawa, Mock, and Wright 2004; and Mock
and Wright 1993, 1999). Such variation may reflect inaccurate audit time budgets at
both the aggregate and, in particular, the disaggregated level of analysis (that is, key
audit activity and auditor rank details). On the other hand, such variations support
the adaptive nature of audit production, for example, to factors that were not present
or different in earlier current period audit phases or prior period audit cycles, such as
intra- and inter-audit changes to the auditor’s engagement risk assessments.
The next chapter presents the results of the EDA of the auditor’s twenty-eight
engagement risk assessment items, and of data reduction techniques such as principal
components analysis and factor analysis.
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CHAPTER NINE
EXPLORATORY DATA ANALYSIS AND DESCRIPTIVE STATISTICS FOR
THE ENGAGEMENT RISK ASSESSMENT DATA

9.1 Introduction
This chapter examines the twenty-eight engagement risk assessment items using
similar graphical methods and descriptive statistics as used in the previous chapter.
In addition, data reduction methods such as principal components analysis (PCA)
and factor analysis (FA) are carried out to provide alternative evidence on the
validity of the groupings of the twenty-eight risk assessment variables into the three
summated risk scales: auditee business risk (BUSINESS); inherent risk and control
risk (INHCON); and financial reporting quality {QUALITY). These summated scales,
representing the study’s explanatory variables, are derived from auditing standards
and prior auditing research, as discussed in Chapter Five, Section 5.2.

This chapter is structured as follows. Section 9.2 analyses the nature of the twentyeight engagement risk assessment items and three summated risk scales by graphical
examination. Sections 9.3 and 9.4 consider univariate/bivariate missing values and
outliers respectively.

Sections 9.5 to 9.7 examine the variables for fulfilling the

assumption of univariate/bivariate normality, linearity, and homoskedasticity,
respectively. The need for data transformation as a remedy for non-normality, non
linearity and heteroskedasticity is considered in Section 9.8. Section 9.9 presents
results of descriptive statistics for both levels of, and (intra- and inter-audit) changes
in the risk assessment items and summated risk scales, and Section 9.10 examines the
scales for reliability and validity.

Section 9.11 presents results of principal

components analysis (PCA) and factor analysis (FA). Section 9.12 summarizes the
main findings of this chapter.

9.2 Graphical Examinations
Given the large number of engagement risk assessment items, exploratory data
analysis (EDA) results using graphical methods, such as normal probability plots,
histograms, and scatterplot matrices, are reported only for the three summated risk
scales, BUSINESS, INHCON, and QUALITY. In addition, the summated scale results
are reported according to data type, that is, (i) year 2000 RERU, (ii) year 2000 RERT,
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(iii) year 2001 RERU, and (iv) year 2001 RERT.239 This results in twelve separate
summated risk scales, each representing one of the three engagement risk categories
for RERU and RERT, and 2000 and 2001 years.

In addition, since subsequent

multivariate analyses in Chapter Ten use only the summated risk scales as
explanatory variables, this reduces the need to carry out a detailed EDA of the
individual engagement risk assessment items using graphical methods. Nonetheless,
results of EDA using statistical methods are reported for the three summated risk
scales and their respective constituent engagement risk assessment items.

In summary, the graphical examination of the twelve separate summated risk scales
via normal probability plots, histograms, and scatterplot matrices reveals the
existence of potential outliers, as well as univariate/bivariate non-normality in the
form of positive and negative skewness. However, for most of the scales, non
normality, heteroskedasticity, and non-linearity do not appear to be a problem.
Appendix 4 contains the graphical results with further discussion, whilst the
following sections examine the apparent violations using statistical methods. Further
statistical tests for violation of the statistical assumptions in the multivariate context
are carried in Chapter Ten through an examination of the residuals.

9.3 Missing Data Analysis
Unlike the extent of missing data for the auditor effort variables (see Chapter Eight,
Section 8.4), there is much less missing data for the twenty-eight engagement risk
assessment items, despite requesting initial and test-based risk assessments (RERU
and RERT), for two consecutive years (2000 and 2001), with working paper
references. Further, since the risk items are grouped into one of the three summated
scales, whose score is calculated based on the average, as distinct to the sum of the
items, missing values within the individual items have little if any impact on their
respective scale score.

Appendix 5 contains further discussion and associated

statistics for analyzing missing values, including coverage of issues related to the
understanding and diagnosis of the missing data.

239 RERU is the results o f the auditor’ initial understanding o f engagement risks, and RERT is the
results o f the auditor’s testing o f engagement risks.
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9.4 Outliers
Table 9.1 contains a summary of the observations with standardized variable values
exceeding +/- 2.5 z score threshold. These observations have been checked for data
entry error or coding and found to be correct. From this univariate perspective,
seven auditees exceed the threshold on a single variable (that is, 14, 19, 26, 31, 32,
38, and 39). Twenty-two auditees exceed the threshold on two or more variables. In
particular, for the year 2000 RERU and RERT details, auditee number 12 (an
insurance agency) has twelve variables with extreme values, whilst for the 2001
RERU and RERT details, auditee number 45 (a port authority) also has 26 variables
with extreme values.

From a bivariate perspective, the scatterplot matrices as

appearing in Appendix 4, Figure A4.3 support the existence of potential outlier and
influential points, as do the histograms in Figure A4.2 from a univariate perspective.
Although no explanation is offered for the extreme values, all auditees are retained in
subsequent analyses.240

9.5 Normality
Section 9.2 examines univariate normality using graphical methods (that is, the
histograms as contained in Appendix 4, Figure A4.2). In addition to the skewness
and kurtosis statistics reported in Table 9.2, Table 9.3 contains the results of the
modified Kolmogorov-Smimov and of the Shapiro-Wilks statistical tests of
normality. These tests confirm the graphical findings of univariate non-normality (in
the form of positive and negative skewness) for many of the risk assessment items
(that is, p < 0.05), with items exhibiting normality (p > 0.05) highlighted in the table.
As for the twelve summated risk scales, and using the Kolmogorov-Smimov test, all
are normally distributed (p > 0.05) except for the business risk scale (BUSINESS) for
year 2001 RERT, and for the inherent/control risk scale (INHCON) for year 2000
RERU and year 2000 RERT, as highlighted in the table. Recall that although data
transformation based remedies for non-normality could be applied (see Chapter
Eight, Section 8.9), since all items are measured using the same format and the same
scale, there is some interpretative advantage in not treating the scales in different
ways, as would occur when different variables, including the summated scales, are
transformed differently. Data transformation of the independent variables (that is,

240 Chapter Ten considers outliers and influential points from the multivariate perspective based on an
examination o f the residuals, at which stage further action may be taken to address such points.
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the summated scales) is discussed further in Section 9.8, whilst a statistical diagnosis
of the normality of the residuals is examined in Chapter Ten.

9.6 Homoskedasticity
Referring to the scatterplot matrices in Appendix 4, Figure A4.3, there is no clear
indication of heteroskedasticity among the various pairs of the twelve summated risk
scales. Heteroskedasticity in context of the estimated models and residuals also is
examined in Chapter Ten.

9.7 Linearity
Recall that non-linearity also was not evident in the various scatterplot matrices in
Figure A4.3. For comparison purposes, the Pearson (parametric) and Spearman rank
(non-parametric) correlation coefficient matrices are presented in Table 9.4, panels A
and B, respectively, for all twelve summated risk scales.

All associations are

positive and many significant (p < 0.05). Note the strongly significant (p < 0.01) and
strongly positive (r > 0.80) associations between the RERU and RERT details of the
same summated scales, for both year 2000 and 2001, as highlighted in the table.
These results indicate that if models include the same year RERU and RERT (that is,
both intra-audit) engagement risk assessment scales as independent variables, then
(severe) multicollinearity problems could arise. Further, the results suggest that
model parsimony could be improved if either of the RERU or RERT variables is
excluded from final model estimation. The assumption of linearity and examination
of the extent of multicollinearity, including model parsimony, are discussed further
in Chapter Ten through an examination of the residuals.

9.8 Data Transformation
On theoretical based reasons for transforming the independent variables of an audit
fee/production model, reference is made to discussion in Chapter Eight, Section 8.9.
In summary, Equation (2.7) specifies the log-log form of the audit production models
listed in Table 5.2, emphasizing auditee size (for example, total assets) as the
principal determinant of audit effort, with the remaining independent (explanatory)
variables reflecting the curvature of the size relation.

That is, the twenty-eight

engagement risk assessment items, as represented by the three summated risk scales,
will undergo natural logarithmic transformation to reflect the curvature of the auditee
size relation (Bell, Landsman, and Shackelford 2001 and O’Keefe, Simunic, and
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Stein 1994). This is regardless of the evidence of violation of statistical assumptions,
particularly non-linearity, in the context of univariate and bivariate relations of the
risk variables or scales.

9.9 Descriptive Statistics
9.9.1 Levels of the Risk Items and Summated Scales
Table 9.5 provides descriptive statistics for the twenty-eight engagement risk
assessment items and the three summated risk scales, across RERU and RERT
details, and years 2000 and 2001. Standard deviations and ranges provide evidence
of a wide variation in both the individual items and the scales across RERU and
RERT details and years 2000 and 2001. For example, for many of the individual
items, the range as indicated by the minimum and maximum values are close to the
extreme magnitude of the scale (that is, 1 - 7), and standard deviations range up to
1.31 scale points. Mean scores also indicate a wide variation in assessments, with
some below 3.00 and others well above 5.00. Interestingly, the computerization
variables (that is, SYSTEMS and COMPUTER) all have scores of less than 3.00,
whilst all other variables have means generally between 4.0 and 5.0. Therefore, the
twenty-eight engagement risk assessments vary substantially, reflecting a wide
divergence in the level of risks across the sample auditees.

Focusing on the summated risk scales, the auditee business scales (BUSINESS) have
the lowest average scores for each of the four categories of data (that is, year 2000
RERU = 4.57, year 2000 RERT =4.55, year 2001 RERU= 4.53, and year 2001 RERT
= 4.51). The inherent/control risk scales (INHCON) have the following average
scores: year 2000 RERU = 4.60; year 2000 RERT = 4.61; year 2001 RERU = 4.58;
and year 2001 RERT = 4.64.

Whilst the financial reporting quality scales

(<QUALITY) have the highest average scores: year 2000 RERU = 4.87; year 2000
RERT= 4.83; year 2001 RERU = 4.91; and year 2001 RERT = 4.89). However, the
auditee business risk (BUSINESS) and financial reporting quality (QUALITY) scales
have the greater dispersion (as reflected in the range assessments shown by the
minimum and maximum values) than the inherent/control risk scale (INHCON).
Overall, the summated scales suggest moderate to high levels of engagement risk
assessments, as well as a wide divergence in the level of risks represented by the
scales across the sample auditees.
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9.9.2 Changes in the Risk Items and Summated Scales
Table 9.6 presents results of the Kolgomorov-Smimov normality Z tests for the two
sets of intra-audit and the three sets of inter-audit (matched pairs) mean
differences.241 Table 9.6, panel A highlights all except one year 2000 intra-audit
mean difference as significantly departing from normality (p < 0.05) (that is, the
inherent/control risk scale (INHCON)). Table 9.6, panel B highlights all year 2001
intra-audit mean differences as significantly departing from normality (p < 0.05).
Table 9.6, panel C highlights five inter-audit RERUmean differences to significantly
depart from normality (p < 0.05): business risk - internal (INTERNAL), process risk
(PROCESS), residual risk (RESIDUAL), liquidity (LIQUIDITY), and industry/sector
change (INDUSTRY).

Table 9.6, panel D highlights six inter-audit RERT mean

differences significantly depart from normality (p < 0.05): process risk (PROCESS),
change

in

information

systems

(SYSTEMS),

degree

of

computerization

(COMPUTER), management turnover (TURNOVER), industry/sector change
(INDUSTRY), and degree of complexity (COMPLEXITY).

Table 9.6, panel E

highlights four year 2000 RERTIyeai 2001 RERU inter-audit mean differences
significantly depart from normality (p < 0.05): change in information systems
(SYSTEMS), degree of computerization (COMPUTER), industry/sector change
(INDUSTRY), and degree of complexity (COMPLEXITY).
Table 9.7 presents descriptive statistics as well as results of matched pairs
comparison tests for the two intra-audit and three inter-audit mean differences in the
twenty-eight engagement risk assessment items and the three summated risk scales.
Where the statistical tests in Table 9.6 indicate that the (matched pairs) mean
differences are normal (p > 0.05), the t test is appropriate to compare whether mean
differences (test value = 0) are significantly different (p < 0.05). The non-parametric
Wilcoxon signed rank sum test also is reported for (matched pairs) mean differences
that are found to depart significantly from normality (p < 0.05), again based on the
statistical tests in Table 9.6.

In general, whilst results in Table 9.5 provide evidence of wide variation in the
auditor’s engagement risk assessments across the sample auditees, this is in contrast
to the findings over time, both intra-audit and inter-audit. Table 9.7, panels A and B
show results of comparison tests for the two intra-audit (that is, RERU less RERT)
241 See Chapter Eight, Section 8.10.2 for discussion o f this statistical test.
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changes in the engagement risk assessments for the 2000 and 2001 years,
respectively, with significant differences (p < 0.05) highlighted for one individual
variable (business risk - internal (INTERNAL) - 2001), and one summated score
(inherent/control risk (INHCON) - 2001). Table 9.7, panels C to E show results of
comparison tests for the three inter-audit changes in the engagement risk
assessments, with significant differences (p < 0.05) highlighted for only four
individual items: degree of complexity (COMPLEXITY) - year 2000/2001 RERU;
liquidity

(LIQUIDITY)

-

year

2000/2001

RERT;

degree

of

complexity

(COMPLEXITY) - year 2000/2001 RERT; and degree of complexity (COMPLEXITY)
- RERT 2000/RERU2001.

Further evidence of limited changes in risk assessments is in the low absolute mean
changes and small standard deviations. When considering the range of the minimum
and maximum values, with the maximum range for the 1 -7 scale being - 6 to + 6,
only two intra-audit changes exceed +/- 4 points, (that is, management turnover
(TURNOVER) - 2000 and 2001). However, this is in contrast to the numerous inter
audit changes exceeding +/- 4 points, suggesting that there is greater variation in the
auditor’s inter-audit engagement risk assessments compared to the variation in the
auditor’s intra-audit engagement risk assessments.

9.9.3 Summary
Results presented in Table 9.5 support a wide variation in the twenty-eight
engagement risk assessments across the sample auditees and two study years, as
measured in terms of range and standard deviation. These results corroborate the
findings of cross-sectional variations in engagement risks as reported in prior
auditing research.242 In contrast, the matched pairs comparison tests as reported in
Table 9.7 generally provide only weak evidence of intra-audit changes in the
auditor’s engagement risk assessments, with evidence in the form of the extent of
dispersion indicating that inter-audit changes are greater than intra-audit changes.
This result of an apparent lack of variation in the auditor’s risk assessments over

242 DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright (2004), Mock and Wright
(1993, 1999), and Quadackers, Mock, and Maijoor (1996).
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time, particularly intra-audit changes, also corroborates findings in prior auditing
research.243

9.10 Reliability and Construct Validity of the Summated Scales
This section examines the reliability and construct validity of the three summated
risk scales. Note that construction of summated scales should be based on, or at least
consider, four basic issues: (i) conceptual definition (including content or face
validity); (ii) dimensionality; (iii) reliability; and (iv) construct validity (that is,
convergent and discriminant validity) (Hair, Anderson, Tatham, and Black 1998).
Appendix 6 considers each of these issues in detail.

On reliability, Table 9.8 contains results of Cronbach’s alphas for the three scales
using year 2001 RERU and RERT engagement risk assessment details (Appendix 6,
Tables A6.1 to A6.12 contain results of other reliability measures of the three
summated scales, and for each separate item).

Cronbach’s alphas above 0.70

indicate good reliability scores, with values of 0.60 acceptable for exploratory
research such as this study (Hair, Anderson, Tatham, and Black 1998). For the
auditee business risk scale (BUSINESS) and the financial reporting quality scale
{QUALITY), all values are above 0.80, except for the financial reporting quality
{QUALITY) scale based on planned 2001 details (0.61). These results indicate that
the these scales are reliable, and corroborate reliability scores reported by Mock and
Wright (1999) (Cronbach’s alphas between 0.62 and 0.72).

However, for the

inherent/control risk scale {INHCON), the results are well below 0.60, indicating that
it is not as reliable as the other two scales. These results are not surprising given the
inter-relatedness of these two audit risk model components, as supported by auditing
standards (ISA 200/AUS 202) and auditing research (Dusenbury, Reimers, and
Wheeler 2000). Nonetheless, the results suggest that some items should not be used
in this scale or at least care should be taken when interpreting the results of any
subsequent analyses that use this scale.

243 Note, that Mock and Wright (1999) report significant differences based on comparison tests for
changes in engagement risks between the 1993 and 1999 samples, however, they do not explain the
variations. Arguably, the fact that results o f the comparison tests involved non-matched (independent)
samples may have influenced their findings.
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Table 9.8
Cronbach ’s Alphas for the Three Summated Risk Scales
Summated risk scales
Year 2001 RERU
Year 2001 RERT
Auditee business risk (BUSINESS)
0.82
0.86
Inherent/control risk (INHCON)
0.48
0.47
Financial reporting quality (QUALITY)
0.61
0.89
On construct validity, this comprises two aspects: (i) convergent validity (the extent
to which a scale is correlated with other known measures of the concept); and (ii)
discriminant validity (the extent to which a scale is sufficiently different from other
similar concepts, and discussed above as part of the dimensionality issue).
Convergent validity can be assessed by comparing summated scale analyses with
analyses of original variables (or with other composite measures such as factor
scores). Referring to results in Tables 9.5 and 9.7, the summated risk scales show
similar patterns of dispersion and central tendency as the individual items.
Therefore, there is evidence that the scales demonstrate a level of convergent validity
with the component set of individual auditor’s engagement risk assessment variables.

In summary, problems may exist in the reliability and discriminant validity of the
inherent/control risk scale (INHCON).

Alternatively, prior research (Mock and

Wright 1993, 1999), and this study’s results provide strong evidence supporting the
scale’s conceptual definition (content validity), and convergent validity. As for the
auditee business risk (BUSINESS) and financial reporting quality {QUALITY) scales,
these same sources also provide strong evidence supporting their content validity,
convergent validity, as well as reliability (consistency).

Arguably, all three

summated risk scales can be used in subsequent analyses, however, given the
prevailing reliability and validity problems with the inherent/control risk scale
(INHCON), relevant results should be interpreted with care.

9.11 Principal Components Analysis and Factor Analysis
In addition to the reliability and validity analyses reported in the previous section,
this section presents results of two data reduction techniques (principal component
analysis (PCA) and factor analysis (FA)) to provide alternative evidence on the
validity of the grouping of the twenty-eight engagement risk assessment items into
the three summated risk scales. Results of both methods are presented primarily
because PCA defines new variables (components) from observed variables, whereas
FA presents a model for the observed variables in terms of underlying (unobserved)
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factors with estimation techniques assuming non-violation of the statistical
assumptions.

However, in most applications, and despite the more restrictive

statistical assumptions associated with FA, both PCA and FA arrive at essentially the
same result.244

In summary, the pattern of variable loading for three forced components or factors is
similar for both PCA and FA, and such patterns are consistent with the prior
grouping of the twenty-eight engagement risk assessment items into the three
summated risk scales. Appendix 7, Table A7.13 reports the results of the rotated
(VARIMAX) factor matrix using the unweighted least squares (ULS) estimation
technique, as well as the results of the rotated (VARIMAX) matrix using PCA for
comparison purposes. For the factor analysis, based on a forced three-factor solution
with orthogonal (VARIMAX) rotation, the three factors explain 38 percent of the
total variance, with each factor explaining 14, 13, and 11 percent, respectively. For
the principal components analysis, based on a forced three-component solution with
orthogonal (VARIMAX) rotation, the three components explain 44 percent of the
total variance, with each component explaining 16, 15, and 13 percent, respectively.
Therefore, these similar results provide alternative evidence supporting the validity
of this study’s the three summated risk scales. However, some caution should be
used when interpreting the FA results given violation of the normality assumption.

9.12 Summary and Conclusion
This chapter presents results of analyses for the twenty-eight engagement risk
assessment items, and three summated risk scales.

For the items, graphical

examination via normal probability plots, histograms, and scatterplot matrices reveal
the

existence

of potential

outliers

and

influential

points,

as

well

as

univariate/bivariate non-normality in the form of positive and negative skewness.
For the summated scales, however, non-normality, heteroscedasticity, and non
linearity do not appear to be a problem.

Descriptive results support a wide cross-sectional variation in the auditor’s initial
(RERU) and test-based (RERT) engagement risk assessments across the sample
auditees and for both sample years, corroborating the findings reported in prior
244 Appendix 7 contains further discussion and analyses, including assessment o f statistical
assumptions, selection o f rotational method, interpretation o f components/factors, and validation o f
results.
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research.245 In contrast, there is evidence of an apparent lack of variation in the
auditor’s engagement risk assessments over time, particularly for intra-year changes.
This result also corroborates findings in prior research, which may be explained by
the relatively short length of time during which the engagement risk assessment
changes are examined.

Results on the reliability and validity of the summated scales provide strong evidence
supporting the conceptual definition (content validity), convergent validity, and the
reliability (consistency) of the auditee business risk scale (BUSINESS) and financial
reporting quality scale {QUALITY).

However, the evidence also indicates some

problems in the reliability and discriminant validity of the inherent/control risk scale
(INHCON), corroborating results from prior studies on the inter-relatedness of the
audit risk model components (Dusenbury, Reimers, and Wheeler 2000).

Finally, to provide alternative evidence on the validity of the summated scales, data
reduction techniques were carried out.

Results for both principal components

analysis (PCA) and factor analysis (FA) are similar, revealing strong evidence of
latent structure in the auditor’s engagement risk assessment data in the form of an
auditee business risk component/factor and a financial reporting quality
component/factor, and, to a lesser degree, an inherent/control risk component/factor.
Therefore, the PCA and FA results provide evidence supporting the grouping of the
twenty-eight engagement risk assessment items into this study’s three summated risk
scales, as derived from auditing standards and research.

The next chapter presents results of the estimation of the audit production models as
listed in Table 5.2.

245 DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright (2004), Quadackers, Mock, and
Maijoor (1996), and Mock and Wright (1993,1999).
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CHAPTER TEN
MODEL ESTIMATION RESULTS

10.1 Introduction
The previous two chapters examine this study’s unique data for meeting
univariate/bivariate assumptions, where both graphical and statistical methods are
used for exploratory data analysis (EDA). This chapter completes the presentation of
the results in a multivariate context, where audit production models previously
specified and as listed in Table 5.2 are estimated using appropriate model estimation
techniques. Standard regression diagnostics of the residuals also are carried out to
examine multivariate violation of statistical assumptions.

This study uses these

models to empirically examine the relation between the external auditor’s levels of,
and intra- and inter-audit changes in engagement risk assessments and audit
production outcomes and overall audit strategies.

Recall that the audit production models attempt to address five deficiencies listed in
Table 4.1. The recognition of risk assessments beyond the traditional audit risk
model components, particularly auditee business risks, and the auditor’s two-stage
(intra-audit) assessment of these and other engagement risks address the first and
second deficiencies, whilst the inclusion of such variables for the auditor’s inter
audit engagement risk assessments addresses the fifth deficiency.

Models using

dependent variables based on disaggregated auditor effort hour details (such as,
auditor staff ranks and key audit activities) address the third deficiency, whilst
models of the auditor’s pre-planning activities address the fourth deficiency.

This chapter is structured as follows. The next section discusses a key, but often
ignored, aspect of model building: statistical power and generalizability of results.
Section 10.3 considers the appropriateness of using the ordinary least squares (OLS)
estimation technique in context of this study’s panel data and two sets, or systems, of
disaggregated audit production models based on key audit activity hours and auditor
staff ranks. Section 10.4 discusses the (cross-equation restriction) test statistic that
provides evidence of a substitution of audit effort within the two sets of
disaggregated audit production models. Sections 10.5 and 10.6 briefly detail the
explanatory and control variables, respectively. Sections 10.7 to 10.9 report results
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including descriptive statistics, standard residual based diagnostics, and regression
statistics and estimates for the sets of aggregate and disaggregated audit production
models based on Equations (5.12) to (5.15), and as listed in Table 5.2. Note that all
four audit production equations contain the same set of dependent variables, which
are audit production details in the form of (i) audit fees, (ii) total (aggregate) audit
hours, and (iii) disaggregated audit hours across auditor staff ranks and key audit
activities. Results are presented according to the nature of the explanatory variables
used: (i) Section 10.7 (Equation (5.12)) on levels of risk assessments; (ii) Section
10.8 (Equation (5.13)) on intra-audit changes in risk assessments; and (iii) Section
10.9 (Equations (5.14) and (5.15)) on inter-audit changes in risk assessments.
Section

10.10 provides results of supplementary analyses for addressing

multicollinearity in the levels based models, whilst Section 10.11 contains a
summary and conclusion of the chapter.

10.2. Statistical Power and Generalizability of Resuits
Key aspects of model building and multivariate analysis often overlooked is research
design issues relating to the statistical power of the significance testing and the
generalizability of results (Hair, Anderson, Tatham, and Black 1998). On statistical
power, which in turn determines the minimum R that can be found statistically
significant, this can be affected by sampling size, along with the number of
independent variables and the level of Type I errors. Normally, a sample size is
chosen to achieve a desired level of power of 0.80, and for Type I errors between
0.01 and 0.05. The sample sizes for this study’s auditor effort models range between
38 and 58. Therefore, for a power of 0.80, a sample size of 50 (20), independent
variables ranging from 5 to 10, and Type I errors of 0.05, the minimum R2 that the
sample will detect as statistically significant is between 23 to 29 (48 to 64) (see Hair,
Anderson, Tatham, and Black 1998 page 165, Table 4.7). Therefore, where the R2
results for this study’s models are below these values, care should be taken when
interpreting the results. Note that these values are generally well below R s from
previous audit production/pricing studies, where reported R s are generally greater
than 0.60. In comparison to audit evidential planning studies that use models based
on similar engagement risk assessment variables, the reported R s are generally
between 0.10 and 0.30, for sample sizes mostly above 100.246

246 See Table 6.3 and DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright (2004), and
Mock and Wright (1993,1999).
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On generalizability of results, this is also affected by the sample size, and, in
particular, by the ratio of observations to the independent variables. Given that this
study’s sample size for the sets of audit production models varies between 38 and 58,
and no set except for the levels based models (Equation (5.12)) has a ratio of
observations to independent variables of less than 5 (see Tables 10.1 to 10.3),
encountering the risk of “overfitting” the variate is minimal. Overall, this study’s
research design in terms of each model’s sample size, number of independent
variables, statistical power (at the 0.80 level), and type I errors (between 0.01 and
0.05), should produce generalizable and comparable results.

10.3 Model Estimation Techniques for Panel Data
Given collection of panel data over two consecutive years for the sample auditees,
there are a number of estimation techniques to address potential estimation and
inference problems related to the cross-sectional data (that is, heteroskedasticity), the
time-series data (that is, serial or auto correlation), and cross-correlation in individual
units at the same point in time (that is, contemporaneous correlation). Of particular
interest is contemporaneous correlation, which may occur when common events
within the economy, or at firm level, as in this study’s case, affect the different crosssectional errors in a similar way. If there is statistical evidence that the error terms
(residuals) of a set of production models (equations) are contemporaneously
correlated, then an alternative estimation method to OLS is required.

One technique is to simply combine, or pool all the time-series and cross-sectional
data, and then estimate the underlying model using OLS. However, this ignores the
cross-sectional and time dimensions of the pooled data, and assumes that all
coefficients are constant across time and the individual auditees. That is, that no
structural change has occurred between the two consecutive years, therefore,
allowing pooling of the data. Discussions with the project administrators confirmed
that audit firm methodology and practice did not change significantly between the
2000 and 2001 financial year-ends.

Therefore, it is expected that no structural

change occurred over such a relatively short period.247 Alternatively, and if there is
evidence of structural change such that pooling of data is inappropriate, three other
types of panel data estimation techniques are available to control for omitted

247 A suitable test for structural change or poolability o f data is the Chow Breakpoint Test (see, for
example, Baltagi 2001).
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variables bias. These are: the seemingly unrelated regressions (SUR) modeling; the
fixed effects regression modeling (FEM); and the random (time) effects regression
modeling (REM) (also known as the error components model (ECM)).248

SUR modeling also is appropriate when (i) the cross-sectional (that is, between
sample auditees) error terms are contemporaneously correlated or (ii) the
independent variables of a set, or system, of regressions are not the same. Since it is
reasonable to expect (disaggregated) audit production measures to be highly
correlated (see Mock and Wright 1999, page 56 and O’Keefe, Simunic, and Stein
1994, page 135), it follows that error terms (residuals) from a system of related audit
production equations also may be correlated. If, in fact, there is evidence (statistical
or otherwise) that the error terms from a system of audit production equations are
contemporaneously correlated, then such a system of equations are referred to as
SUR, and joint-equation generalized least squares (GLS) estimation techniques will
yield better estimates than separate, single-equation OLS estimation.249 However, if
the independent variables of a system of regression equations are the same, as is the
case in this study, then separate estimation of each individual equation using OLS
will yield identical, if not better, results to the joint estimation of the SUR using GLS
estimation techniques, even in the presence of contemporaneous correlation.

A

10.4 Testing Cross-Equation Restrictions and the Substitution of Audit Effort

It is possible to statistically test for a number of cross-equation restrictions in a
system of equations, for example, SUR, including any linear, non-linear, or the
equality of coefficients restrictions. Such restrictions can be imposed on parameters
in different equations, and are particularly relevant in estimating equations derived
from demand and production theory, such as those of this study (Hill, Griffiths, and
Judge 2001). The relevance of testing the equality of coefficients within a system of
audit production equations is that it provides statistical evidence as to the degree to
which the explanatory variables impact on a change, or mix, in the set of dependent
variables representing related audit production details. For example, a system of

248 For further details, see, for example, Gujarati 2003. The common approach used in the relevant
literature is SUR modeling (O’Keefe, Simunic, and Stein 1994, Mock and Wright 1999, and
Fukukawa, Mock and Wright 1994).
249 Note that SUR estimation still assumes no autocorrelation within the equations (see Pindyck and
Rubinfeld 1998, page 375).
250 For further discussion, see: Fukukawa, Mock, and Wright (2004); Mock and Wright (1999);
O’Keefe, Simunic, and Stein (1994); and Ramanathan (2002).
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audit production equations may represent disaggregated audit production measures
related to key audit activity hours or auditor staff rank hours, as is the case for this
study’s disaggregated auditor effort data.

*yc

I

Where there is such evidence, then this can be interpreted as a substitution of audit
effort within the set of disaggregated audit production details attributable to the
explanatory variables, which in this study’s case represent the auditor’s engagement
risk assessments. The few studies that report results on the substitution of (planned
or actual) audit effort across auditor staff ranks include: Fukukuawa, Mock and
Wright (2004) (planned audit effort); Hackenbrack and Knechel (1997); O’Keefe,
Simunic, and Stein (1994); Simunic and Stein (1996); and Stein, Simunic, and
O’Keefe (1994). Whilst Hackenbrack and Knechel (1997) also report results on the
substitution of audit effort across key audit phases.

In the context of this study’s two sets (systems) of disaggregated audit production
models ((i) the set of key audit activity hour models: PPA, ERU, ETC, and ADAE,
and (ii) the set of auditor staff rank hour models: DIR, MAN, SEN, and AUD (see
Table 7.1 for details)), for significant models (say p < 0.05), a number of similar tests
(one or two-tailed) can be used for testing the null hypothesis that the coefficients of
an explanatory variable, representing changes in the auditor’s engagement risk
assessments, are equal (homogeneous) across either of these two systems of
equations. To test such restrictions on parameters, and where an unrestricted model
is estimated, the econometric software package Eviews uses either the Wald F Test or
the Wald Chi-squared Test statistic. Other related tests include the Likelihood Ratio

251 With regard to a set o f disaggregated audit production models, O’Keefe, Simunic, and Stein (1994,
page 253-54) state, “Two aspects o f the labor hour regression equations are important for
understanding the production o f audit service. The co-efficients (and statistical significance) o f the
independent variables in each equation identify the source o f the “factor demand” for various classes
o f labor. The homogeneity (heterogeneity) o f these coefficients across equations indicates whether
the classes o f labor are utilized in fixed or variable proportions as client characteristics vary. For each
independent variable, significant differences in estimated regression coefficients across equations
imply that the elasticities o f hours with respect to that client (engagement) characteristic also vary.
Different elasticities imply changes in factor mix.”

Chapter Ten: Model Estimation Results

243

(LR) Test and the Lagrange Multiplier (LM) Test, which are suitable where
restricted, or nested, models are estimated.252

Where the Wald (F or Chi-squared), LM, or LR Test statistic lead to a rejection of
the null hypothesis of equal coefficients (say, p < 0.05), this provides evidence that
the explanatory variable is associated with a change, or shift, in the mix of audit
hours within the set of significant (say, p < 0.05) key audit activity hour models or
auditor staff rank hour models. That is, there is a substitution of audit effort within
the set of disaggregated audit production details attributable to the auditor’s
engagement risk assessments 253 This substitution of audit effort can provide useful
insights on overall audit strategies implemented for maintaining audit effectiveness
and/or enhancing audit efficiency in response to such changes in the auditor’s
engagement risk assessments.

Note that Kao (1994) and Vogelbrand (2005) point out that it is possible that a null
hypothesis that has been tested by an LM, an LR, and a Wald type test is rejected by,
for example, the Wald test, and not by the LM and/or the LR test, particularly for
small samples. This inequality is often represented as: LM < LR < W. Maddala
(2001, page 177) states that, “the conflict between the W, LR, and LM tests has been
attributed to the fact that in small samples the actual significance levels may deviate
substantially from the normal significance levels. That is, although we said we were
testing the hypothesis of coefficient stability at the 5% significance level, we were in
effect testing it at different levels for the different tests.” Gujarati (2003, page 280)
notes that, “asymptotically (i.e. large samples) all three tests are equivalent in that the
test statistic associated with each of these tests follows the chi-square distribution.”
Further, he notes that in small, or finite, samples, the F test will suffice: that is, there
will be little difference between results using F- and chi-square tests.

252 For further details on these tests, see: Hill, Griffiths, and Judge (2001); Quantitative Micro
Software (2004) (that is, the EViews 5 User Guide); and Vogelvang (2005). Stein, Simunic, and
O’Keefe (1994) also report results o f Wald’s Chi-squared statistic for the joint test that the
coefficients are equal across their labor hour equations. However, O’Keefe, Simunic and Stein (1994)
and Simunic and Stein (1996) report the Q-statistic for testing the null hypothesis that coefficients are
equal across their labor hour equations, and evaluate its significance following De Jong and
Thompson (1990). Hackenbrack and Knechel (1997) report Wilks ’s Lambda for testing the hypothesis
that the smallest and largest coefficients are the same for all their labor hour models.
253 For further detailed discussions on the substitution o f audit effort, see Chapter One, Sections 1.4.2
and 1.5.3, Chapter Three, Section 3.2.2, Chapter Four, Sections 4.3.1 and 4.4.1, and Chapter Five,
Sections 5.2 to 5.4.
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10.5 Explanatory Variables
This study’s explanatory variables are based on three summated scales for the
external auditor’s assessments of (i) auditee business risks (BUSINESS), (ii) inherent
risk and control risk (INHCON), and (iii) financial reporting quality (QUALITY)?5*
These scales are derived from twenty-eight engagement risk assessment items, each
measured on a seven point ordinal scale framed from low risk (= 1) to high risk (= 7)
(see Table 7.2 for details).255 This study’s audit production models (see Table 5.2)
are specified to reflect the contribution of either levels of, or intra- or inter-audit
changes in, these three summated risk scales. Despite the loss of information and the
statistical inefficiency that results from using aggregate audit production details
(O’Keefe, Simunic, and Stein 1994), and ignoring a substitution of audit effort in the
case of the disaggregated audit production models, auditing standards and research
generally support the expectation of a statistically significant (positive) relation
between the auditor’s engagement risk assessments and audit production outcomes.
However, the direction of the relation cannot be hypothesized where a substitution of
audit effort occurs.

Given that this study’s audit production models are specified to reflect the constant
substitution of elasticity (CES) and Cobb-Douglas production functions (see Chapter
Two, Section 2.5.1 and Equation (2.7)), the explanatory variables used in the various
models are transformed to reflect the curvature (non-linear) relation with auditee
size.256 This is achieved by multiplying each summated risk scale (explanatory
variable) for a period (t) with the natural logarithm of an auditee size measure for the
same period (t), total assets.

10.6 Control Variable
Audit fee/production models require variables to control for cross-sectional
differences associated with auditee size, complexity, and risk characteristics
including quality of internal controls.

Models specified in Table 5.2, and as

derived from Equation (2.7), include a control variable for auditee size (that is,

A j t) .

254 Refer to Chapter Five, Section 5.2 and Chapter Seven, Section 7.3.
255 For detailed discussions on the source and measurement o f the twenty-eight individual risk items,
as well as creation (validity), and reliability o f the summated risk scales, see Chapters Seven and
Nine.
256 See, for example: Bell Landsman, and Shackelford (2001); O’Keefe, Simunic, and Stein (1994);
Simunic and Stein (1996); and Stein, Simunic, and O’Keefe (1994).
257 Refer to Chapter Seven, Section 7.4.
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On auditee size (Ajt), the control variable used is financial year-end total assets
(ASSETS), since it has been consistently documented in prior audit fee/production
research to be a highly significant variable.

or o

Again, the natural log of this variable

is used given the non-linear relation between audit production outcomes, such as
audit fees, and this variable (O’Keefe, Simunic, and Stein 1994). The coefficient for
this control variable is expected to be positive.

On control variables for other

engagement characteristics related to auditee complexity and risk, no additional
variables are included since the explanatory variables for RERU and RERT (a*, and
8j), comprising this study’s twenty-eight engagement risk assessment items, are
expected to produce parsimonious models with high statistical significance and good
explanatory power.

10.7 Audit Production Based on Levels of Engagement Risk Assessments
The audit production model based on Equation (5.12), which uses explanatory
variables for levels of initial (RERU) and test-based (RERT) measurement details of
this study’s three summated risk scales, is re-specified in the form of Equation (10.1).
hjit=

ßo + ßi ASSETSit +
ß2 [RERT_BUSINESS * ASSETS]».! +
ß3 [RERTJNHCON 'ASSETS]»., +
ß4 [RERT QUALITY * ASSETS]»., +
ß5 [RERU BUSINESS 'ASSETS]» +
ß6 [RERU INHCON 'ASSETS]» +
ß7 [RERUJQUALITY * ASSETS]» +
ß8 [RERT BUSINESS ' ASSETS]» +
ß9 [RERTJNHCON 'ASSETS]» +
ß10 [RERT QUALITY* ASSETS]» +
Error Term

(10.1)

Where for auditee i in year t:
hj
= Natural log of j grades of audit production details representing (i)
audit fees (FEES), (ii) total (aggregate) audit hours (TAH), or (iii)
disaggregated audit hours across six auditor staff rank hours and
six key audit activities (that is, director hours (DIR); manager
hours (MAN), director plus manager hours (DMH); senior auditor
hours (SEN); auditor hours (AUD); senior auditor plus auditor
hours (SAH); pre-planning hours (PPA); engagement risk
understanding hours (ERU); engagement planning component
hours (EPC = PPA + ERU); engagement risk testing hours (ERT);
and additional direct auditor effort (ADAE); and engagement
testing component (ETC = ERT + ADAE)).

258 See, for example: Bell, Landsman, and Shackelford (2001); Cobbin (2002); Felix, Grämling, and
Maletta (2001); and O’Keefe, Simunic, and Stein (1994).
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ASSETS

=

RERU

= Measurement details of the auditor’s engagement risk assessments
based on results of the auditor’s initial understanding of such
risks.
= Measurement details of the auditor’s engagement risk assessments
based on the auditor’s test-based results.
= A summated scale representing five auditor assessments of
auditee business risks, each measured on a seven point ordinal
scale framed from low (= 1) to high (= 7), comprising: business
risk external {EXTERNAL)', business risk internal (INTERNAL);
strategic risk (STRATEGIC); process risk (PROCESS); and
residual risk (RESIDUAL).
= A stimulated scale representing 14 auditor assessments of inherent
risk and control risk, each measured on a seven point ordinal scale
framed from low (= 1) to high (= 7), comprising: the level of
knowledge
of
the
auditee’s
accounting
personnel
(KNOWLEDGE); the general attitude of accounting personnel in
accomplishing their responsibilities (ATTITUDE); the extent of
change in financial information systems (SYSTEMS); the degree
of computerization of information systems (COMPUTER); the
overall level of general controls (GENCON); management
aggressiveness in pursuing high-risk venture (AGGRESSIVE); the
extent of high-level management turnover (TURNOVER); whether
significant liquidity problems had been experienced during the
previous financial year (LIQUIDITY); the auditees’ profitability
compared to industry/sector (PROFIT); the amount of
industry/sector change (INDUSTRY); the likelihood of
management fraud risk at overall financial report level (FRAUD);
the level of the auditee’s e-commerce risks (E-RISK); the extent to
which internal audit lowers control risk (LOWCON); and the use
of expert decision/planning aids and/or use of assistance from
industry specialists (EXPERTS).
= A summated scale representing nine auditor assessments of
auditee financial reporting quality items, each measured on a
seven point ordinal scale framed from low (= 1) to high (= 7),
comprising: the auditee’s revenue recognition practices as related
to cash flows (RECCASH); the auditee’s revenue recognition
practices as related to earnings quality (EARNQUAL); the
auditee’s accounting practices as compared to common
industry/sector practices (ACCPRAC); the auditee’s earnings
management practices based on impression management, income
smoothing, and/or other earnings management activities
(EARNMAN); the level that the auditee’s accounting estimates and
valuations reflect significant business risks (EST&VALUE); the
degree to which judgment was required in arriving at the key
entries to the auditee’s financial report accounts (JUDGEMENT);
the overall degree of complexity underlying the entries made to
the auditee’s financial reports (COMPLEXITY); the relative
number of unusual or non-routine transactions included in the
auditee’s financial report accounts as compared to similar auditees
in the industry/sector (UNUSUAL); and the appropriateness of the
assumptions underlying the accounting for unusual or non-routine

RERT
BUSINESS

INHCON

QUALITY

Natural log o f total assets (AUS dollars) at the end o f the relevant fiscal year as
reported in the auditee’s financial report.

Chapter Ten: Model Estimation Results

247

transaction and accounting estimates included in the auditee’s
financial report accounts as compared to similar auditees in the
industry/sector (ASSUMPTS).
10.7.1 Descriptive Statistics
Table 10.1, panel A provides descriptive statistics regarding the variables used in the
specified audit production model (Equation 10.1).

The Pearson (parametric)

correlations between the variables included in this model are shown in Table 10.1,
panel B.259 As expected, correlations between the dependent variables, particularly
between the audit hour variables, are mostly strongly positive (that is, r > 0.80).
Correlations between the dependent variables and the nine explanatory variables
(summated risk scales) are mostly weakly positive (that is, 0 < r < 0.20), with the
exception that correlations between the dependent variables and the three prior
period risk scales are all weakly negative (that is, - 0.20 < r < 0). Correlations
between the dependent variables and the control variable (ASSETS) are mostly
moderately positive (that is, 0.40 < r < 0.60), and correlations between the nine
explanatory variables and the control variable (ASSETS) are mostly moderate in
absolute value (that is, - 0.39 < r < 0.40).

Correlations between the nine explanatory variables are mostly weakly to moderately
positive (that is, r < 0.40) except for the correlations between each of the three
current-year RERU summated risk scales and its corresponding current-year RERT
summated risk scale, which are strongly positive (r > 0.89) and significant (p <
0.000) (as highlighted in table).

This suggests the presence of multicollinearity

between these variables, which is supported by the variance inflation factor (VIF)
scores (see Table 10.2, panel A). To help reduce such multicollinearity and improve
the parsimony of this audit production model, results are presented for an alternative
set of regressions based on Equation (10.1) without highly correlated explanatory
variables (see Section 10.10). However, it is generally recognized that this approach
may give rise to specification error/bias and, therefore, test models that are not based
on derived theoretical underpinnings (Studemund 2001).

259 The Spearman rank (non-parametric) correlations produce results that are not qualitatively different
from the Pearson correlations, and are available from the author upon request.
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TABLE 10.1
Variables Used in Audit Production Models With Levels o f Engagement Risk
Assessments (Equation (10.1): n =38)
In hju = ßo+ßi In ASSETS« + Z ß 2 <5/,./ (In ASSETS«.j) + Z ß s ait (In ASSETS«) +
________________________ Z ß 4 S« (In ASSETS«)________________________
P a n e l A : D e s c r i p t i v e S t a t is t ic s

Mean

Median

Minimum

Maximum

Standard
Deviation

(hju)
FEES,

$ 1 3 2 ,5 0 4

$ 6 3 ,5 0 0

$ 2 6 ,0 0 0

$ 1 ,2 5 5 ,0 0 0

$ 2 0 5 ,1 0 2

TAH,

1066.58

6 9 3 .0 0

287

3535

9 0 1 .8 6

PPA,

6 3 .2 6

4 5 .5 0

10

260

5 6 .5 4

ERU,

170.50

8 9.00

0

746

168.38

EPC,

2 3 3 .8 2

128.50

63

936

2 1 8 .8 2

ERT,

125.29

7 8 .0 0

0

655

146.37

ADAE,

7 0 7 .2 9

4 3 5 .5 0

159

2576

644.01

ETC ,

832.53

5 0 4 .5 0

178

2817

7 2 4 .7 5

DIR,

85 .9 7

53 .5 0

17

306

8 1 .1 6

M AN,

2 0 6 .0 0

117.00

14

882

2 0 6 .9 0
2 8 3 .2 5

Variable
D e p e n d e n t va r ia b le s

DMH,

2 9 1 .9 7

166.50

33

1105

SEN,

3 4 2 .1 8

2 1 9 .5 0

6

1296

3 0 2 .9 7

AUD,

4 3 2 .4 5

2 8 3 .0 0

69

1304

3 4 8 .9 4

SAH,

774.63

5 2 2 .5 0

168

2430

6 3 4 .2 7

C o n tr o l v a r ia b le
ASSETS,

$ 1 ,2 7 6 ,7 0 6 ,7 4 3 $ 4 3 7 ,3 8 1 ,5 0 0

$ 4 ,2 3 8 ,7 3 5 $ 9 ,2 0 7 ,5 1 7 ,0 0 0 $ 2 ,0 7 0 ,9 1 2 ,7 1 4

E x p la n a to r y v a ria b le s:
(R E R U = a R E R T - Ö)
R E R T _B U SIN E SS

4 .5 8

4 .7 0

1.90

6 .50

0.8 5

R E R T IN H C O N
R E R T Q U A L IT Y ,.,

4 .5 6
4 .8 8

4 .5 4
4 .9 2

5 .46
6.0 0

R E R U B U SIN E SS,
R E R U IN H C O N ,
R E R U Q U A L IT Y ,

4 .4 5
4 .5 6

4 .5 0
4.61

4.0 5
3 .5 6
2 .4 0

0 .3 0
0.5 3
0 .8 2

4 .8 8

R E R T B U SIN E SS,

3.2 9

6 .0 0
5.31

5.0 6

1.83

5.9 4

0.71

4.41

4 .5 0

2 .3 0

6.0 0

0.8 8

R E R T IN H C O N ,

4 .6 2

4 .5 9

3 .2 9

5.3 2

0 .3 9

R E R T Q U A LITY,

4.8 5

5.03

1.83

5.7 8

0.71

0 .3 8

Dependent variables are defined in Table 7.1.
RERU_ (RERTJ BUSINESS is an average summated scale (1 = low 7 = high) comprising
results of risk assessment procedures for the initial understanding of engagement risks
(results of further (test-based) audit procedures in response to assessed engagement risks) for
five auditee business risk items (see Table 7.2, items 1 to 5 for details).
RERU_ (RERTJ INHCON is an average summated scale (1 = low 7 = high) comprising
results of risk assessment procedures for the initial understanding of engagement risks
(results of further (test-based) audit procedures in response to assessed engagement risks) for
fourteen inherent risk and control risk items (see Table 7.2, items 6 to 19 for details).
RERU_ (RERTJ QUALITY is an average summated scale (1 = low 7 = high) comprising
results of risk assessment procedures for the initial understanding of engagement risks
(results of further test-based audit procedures in response to assessed engagement risks) for
nine financial reporting quality items (see Table 7.2, items 20 to 28 for details).
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10.7.2 Standard Regression Diagnostics
Before interpreting and discussing the regression variates, results of standard
regression

(residual)

diagnostic

tests

are

presented

for

multicollinearity,

heteroskedasticity, serial correlation, normality, and linearity, as contained in Table
10.2. Discussion of results for outliers and influential observations is also provided,
with results of statistical tests available from the author upon request.

On multi-collinearity (Table 10.2, panel A), using VIF scores and based on the most
conservative recommendation that a score greater than 5 would indicate
multicollinearity problems (Studemund 2001), there is strong evidence of moderate
to severe multicollinearity in the six current-year (t) RERU and RERT summated risk
scales. This result is supported by the highly positive correlations (see Table 10.1,
panel B), and is not surprising given evidence of little intra-audit change in this
study’s sample of twenty-eight engagement risk assessment items and three
summated risk scales (see Chapter Nine, Section 9.9.2 and Table 9.7).

Table 10.2, panel B contains results of other standard regression diagnostic tests. On
heteroskedasticity, the White Heteroskedasticity Test F-statistics indicate that
residuals for all regressions except one (that is, the ERU hours model) do not violate
the

assumption

of homoskedasticity,

and,

therefore,

the

assumption

of

homoscedasticity for these regressions is not rejected (p > 0.05). For the ERU hours
model, Newey-West standard errors are estimated in place of OLS standard errors.260

On serial correlation, based on the results of the Breusch-Godfrey LM Test (p <
0.05) and/or the Durbin-Watson d Test statistics (0.80 < d < 2.0), there is evidence of
(positive) serial correlation for all of the regressions. Therefore, for such models
results also are reported based on the estimation of Newey-West standard errors, and
not OLS standard errors.

On normality, the Jarque-Bera Test statistics provides evidence that the residuals for
many regressions represent normal distributions, and, therefore, the assumption of
normality for such regressions is not rejected (p > 0.05). For regressions where there

260 In addition, plots o f the (studentized) residuals versus the predicted dependent variables show the
residuals falling randomly (that is, no pattern o f increasing or decreasing residuals), that is, relatively
equal dispersion about zero, and no strong tendency to be either greater or less than zero. These are
available from the author upon request.
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is evidence of non-normality of the residuals (p < 0.05), some caution should be
exercised in the interpretation of the inference results.

On specification errors, Ramsey’s RESET Test indicates that two models (ERU
hours and SEN hours) are mis-specified (p < 0.05) in terms of omitted variables,
incorrect functional form, or correlation between the residuals and the independent
variables. Therefore, the least squares estimators are biased and inconsistent, and
conventional inference procedures will be invalidated.

On linearity, plots of the (studentized) residuals versus the predicted dependent
variables (available upon request) do not exhibiting any non-linear pattern to the
residuals, thus ensuring that the overall equation is linear.

Also, recall that Figure

A4.3 displays the scatterplot matrix for the summated risk scales, which do not
exhibit any non-linear pattem, thus meeting the assumption of linearity for each
independent variable.
On outliers, based on results of standardized residuals and of the Mahalanobis
distance test, no sample auditee is identified as a multivariate outlier (p < 0.001).

10.7.3 Test Results
Table 10.3 presents the regression results of the audit production models using the
three summated risk scales (BUSINESS, INHCON, and QUALITY) based on levels of
the auditor’s prior year (t-1) and current year (t) test-based engagement risk
assessments (RERT), and current year (t) initial engagement risk assessments
(RERU). Reported t-statistics (and standard errors) are calculated using NeweyWhite’s heteroskedasticity and auto correlation (HAC) consistent covariance matrix
estimation method given that evidence from the standard regression diagnostic
results indicates the presence of heteroskedasticity and/or auto correlation.

Consistent with results from prior audit evidential planning and audit production
studies, the aggregate models (FEES and TAH) are significant (p < 0.06), along with
all other models based on disaggregated hours except for pre-planning hours (PPA),
engagement risk testing hours (ERT), director hours (DIR), manager hours (MAN),

261 These are available upon request. Partial regression plots are not produced given the large number
(that is, 10 independent variables across 14 dependent variables = 140).
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director plus manager hours (DMH), and senior hours (SEN) (p > 0.06). Subsequent
analyses and results are reported only for the eight significant regressions.

The range of adjusted R2s is between 0.236 (FEES) and 0.444 (ERU), also consistent
with results from prior related studies. The control variable (ASSETS) is significant
(p < 0.06) for most models, including the aggregated models for FEES and TAH.

On the explanatory variables, all three prior year (t-1) engagement risk assessments
(RERT_BUSINESSt.h RERTJNHCONt.h and RERT_QUAL1TYt.i), and both current
year

(t)

engagement

risk

assessments

for

financial

reporting

quality

(RERU QUALITYt and RERT QUALITY) are not significant (p > 0.10) for all
models. However, both the current year (t) assessments for auditee business risk
(RERU BUSINESSt-i and RERT_BUSINESSt) and inherent risk and control risk
(RERU INHCONt and RERTINHCON) are significant (p < 0.05) for some models,
and weakly significant (p < 0. i0) for many models.

An interesting result is for the two aggregate models, where both the current year (t)
assessments for auditee business risk (RERU_BUSINESS, and RERTBUSINESS)
are significant (p < 0.05) for the audit fee model (FEES), but only
(RERUBUSINESS) is significant (p = 0.058) for the total audit hours model (TAH).
This result indicates that test-based auditee business risks impact on audit fees, but
not on audit production as measured in total hours, contrary to results reported by
Bell, Landsman, and Shackelford (2001) on auditor business risk but supporting
results reported by Niemi (2002). In addition, whilst only RERU BUSINESSt is
significant (p = 0.058) for the total audit hours model (TAH), this and other
explanatory variables are significant (p < 0.05) a number of times across the
disaggregated audit hours models, highlighting the value of examining the relation
between audit production and the external auditor’s risk assessments at this detailed,
disaggregated level of analysis.

The Wald Chi-Squared Test results provide evidence of a substitution of audit effort
hours between the two individual key audit activities (ERU and ADAE) attributable
to the current year (t) initial auditee business risk (RERUBUSINESS) (p = 0.053),
where this variable is weakly significant (p < 0.10) for the planning hours model
(ERU), but not significant (p > 0.10) for the testing hours model (ADAE). This
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suggests that the mix of audit production hours shifts towards planning based
activities with increasing levels of initial auditee business risk, corroborating results
from Hackenbrack and Knechel (1997). Evidence of a substitution of audit effort
between the auditor staff rank hour models cannot be determined since only one
individual lower level auditor rank hour model is significant (AUD).

10.8 Audit Production based on Intra-Audit Changes in Engagement Risk
Assessments (INTRA)
The audit production model based on Equation (5.13), which uses explanatory
variables for intra-audit changes in the initial (RERU) and test-based (RERT)
measurement details of this study’s three summated risk scales is re-specified in the
form of Equation (10.2).

hjit -

ßo + ßi ASSETS, +
ß2 [INTRA BUSINESS * ASSETS]t +
ß3 [INTRAJNHCON * ASSETS]t +
ß4 [INTRA QUALITY *ASSETS\t +
Error Term

(10.2)

Where for auditee i in year t:
hj
- Natural log of j grades of audit production details
representing (i) audit fees (FEES), (ii) total (aggregate)
audit hours (TAH), or (iii) disaggregated audit hours across
six auditor staff rank hours and six key audit activities
(that is, director hours (DIR); manager hours (MAN),
director plus manager hours (DMH); senior auditor hours
(SEN); auditor hours (AUD); senior auditor plus auditor
hours (SAH); pre-planning hours (PPA); engagement risk
understanding hours (ERU); engagement planning
component hours (EPC = PPA + ERU); engagement risk
testing hours (ERT); and additional direct auditor effort
(ADAE); and engagement testing component (ETC = ERT
+ ADAE)).
ASSETS
= Natural log o f total assets (AUS dollars) at the end o f the relevant
fiscal year as reported in the auditee’s financial report.

INTRA BUSINESS = Intra-audit change (that is, the difference between initial
(RERU) and test-based (RERT) measurement details within
a year /) for a summated scale representing five auditor
assessments of auditee business risks, each measured on a
seven point ordinal scale framed from low (= 1) to high (=
7), comprising: business risk external (EXTERNAL);
business risk internal (INTERNAL); strategic risk
(STRATEGIC); process risk (PROCESS); and residual risk
(RESIDUAL).
INTRA INHCON
= Intra-audit change (that is, the difference between initial
(RERU) and test-based (RERT) measurement details within
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a year t) for a summated scale representing 14 auditor
assessments of auditee inherent and control risks, each
measured on a seven point ordinal scale framed from low
(= 1) to high (= 7), comprising: the level of knowledge of
the auditee’s accounting personnel (KNOWLEDGE)', the
general attitude of accounting personnel in accomplishing
their responsibilities (ATTITUDE)', the extent of change in
financial information systems (SYSTEMS); the degree of
computerization of information systems (COMPUTER)',
the overall level of general controls (GENCON);
management aggressiveness in pursuing high-risk venture
(AGGRESSIVE); the extent of high-level management
turnover (TURNOVER); whether significant liquidity
problems had been experienced during the previous
financial year (LIQUIDITY); the auditees’ profitability
compared to industry/sector (PROFIT); the amount of
industry/sector change (INDUSTRY); the likelihood of
management fraud risk at overall financial report level
(FRAUD); the level of the auditee’s e-commerce risks (ERISK); the extent to which internal audit lowers control
risk (LOWCON); and the use of expert decision/planning
aids and/or use of assistance from industry specialists
(EXPERTS).
= Intra-audit change (that is, the difference between initial
(RERU) and test-based (RERT) measurement details within
a year t) for a summated scale representing nine auditor
assessments of auditee financial reporting quality items,
each measured on a seven point ordinal scale framed from
low (= 1) to high (= 7), comprising: the auditee’s revenue
recognition practices as related to cash flows (RECCASH);
the auditee’s revenue recognition practices as related to
earnings quality (EARNQUAL); the auditee’s accounting
practices as compared to common industry/sector practices
(ACCPRAC); the auditee’s earnings management practices
based on impression management, income smoothing,
and/or other earnings management activities (EARNMAN);
the level that the auditee’s accounting estimates and
valuations
reflect
significant
business
risks
(EST&VALUE); the degree to which judgment was
required in arriving at the key entries to the auditee’s
financial report accounts (JUDGEMENT); the overall
degree of complexity underlying the entries made to the
auditee’s financial reports (COMPLEXITY); the relative
number of unusual or non-routine transactions included in
the auditee’s financial report accounts as compared to
similar auditees in the industry/sector (UNUSUAL); and
the appropriateness of the assumptions underlying the
accounting for unusual or non-routine transaction and
accounting estimates included in the auditee’s financial
report accounts as compared to similar auditees in the
industry/sector (ASSUMPTS).
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10.8.1 Descriptive Statistics
Table 10.4, panel A provides descriptive statistics regarding the variables used in the
specified audit production model (Equation 10.2).

The Pearson (parametric)

correlations between the variables included in this model are shown in Table 10.4,
panel B.

Correlations between the dependent variables, particularly between the

audit hour variables, again are mostly strongly positive (that is, r > 0.80), and
correlations between the dependent variables and the control variable (ASSETS) are
mostly moderately positive (that is, 0.40 < r < 0.60). Correlations between the three
explanatory variables and ASSETS are mostly weak in absolute terms (that is, -0.33 <
r < 0.07). Correlations between the explanatory variables are mostly weakly positive
(that is, 0.03 < r < 0.19), which suggests the presence of little, if any,
multicollinearity between these variables, as supported by the variance inflation
factor (VIF) scores (see Table 10.5, panel A).

10.8.2 Standard Regression Diagnostics
Following the format used in Section 10.7.2, Table 10.5 presents results of standard
regression (residuals) diagnostics of multicollinearity, heteroskedasticity, serial
(auto) correlation, normality, and linearity. On multicollinearity, since no VIF score
is greater than 5 (see Table 10.5, panel A), and correlations are weakly to moderately
positive (see Table 10.4, panel B), there is no evidence of multicollinearity between
the four independent variables. On the presence of heteroskedasticity, the White
Heteroskedasticity Test F-statistics indicate that residuals for all regressions do not
violate the assumption of homoskedasticity, and, therefore, the assumption of
homoscedasticity for these regressions is not rejected (p > 0.05).

On serial (auto)

correlation, based on the results of the Breusch-Godfrey LM test (p < 0.05) and/or
the Durbin-Watson d Test statistics (0.80 < d < 2.0), there is evidence of (positive)
serial correlation for all of the regressions. Therefore, for these models results are
reported based on the estimation of Newey-West standard errors, and not OLS
standard errors. On normality, results of the Jarque-Bera Test statistics indicate that
the residuals for many regressions represent normal distributions, and, therefore, the
assumption of normality for such regressions is not rejected (p > 0.05). For
262 The Spearman rank (non-parametric) correlations produce results that are not qualitatively different
from the Pearson correlations, and are available from the author upon request.
263 In addition, plots o f the (studentized) residuals versus the predicted dependent variables fall
randomly (that is, no pattern o f increasing or decreasing residuals), with relatively equal dispersion
about zero and no strong tendency to be either greater or less than zero. These are available from the
author upon request.
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TABLE 10.4
Variables Used in Audit Production Models With Intra-Audit Changes in
Engagement Risk Assessments (Equation (10.2): n = 58)
_____________ ln hat — ßo + ßi In ASSETSu + £ ß 2 (o-u ~ öit) (In ASSETS•,)____________
Panel A: Descriptive Statistics
Variable
Mean

Median

Minimum

Maximum

$61,000
665.50
50.50
111.00
156.57
81.50
415.50
454.00
50.50
117.00
166.50
228.56
271.50
488.56

$26,000
92
4
0
63
0
13
13
4
12.2
16.2
6
0
73

$1,255,000
3,535
415
746
1,003
655
2,576
2,817
311
1,211
1,522
1,296
1,304
2,430

Standard
Deviation

Dependent variables

(hju)
FEES,
TAH,
PPA,
ERU,
EPC,
ERT,
ADAE,
ETC,
DIR,
MAN,
DMH,
SEN,
AUD,
SAH,

$122,104
1,064.99
82.13
174.47
256.60
130.42
677.89
808.25
85.37
238.00
323.36
352.85
388.72
741.57

'
$173,895
917.79
83.71
165.81
235.74
152.59
634.53
736.21
86.49
270.99
350.52
304.62
317.21
598.66

Control variable

$1,256,976,850 $394,888,000

ASSETS,

Explanatory variables
(RERU = a RERT = 8)
INTRA_B USINESS,
INTRAJNHCON,
INTRA QUALITY,

0.02
-0.05
0.02

0.00
0.00
0.00

$3,675,700 $9,207,517,000 $2,075,004,658
-0.40
-0.75
-0.17

1.20
0.29
0.63

0.23
0.16
0.12

Panel B: Pearson Correlation Matrix (2-tailed)
(l) (2) (3) (4) (5) (6)

(V

(8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)

FEES, (1) 1.00 0.64 0.38 0.51 0.49 0.40 0.64 0.63 0.65 0.52 0.56 0.60 0.64 0.64 0.28 0.06 0.09 -0.11
TAH, (2)
1.00 0.71 0.81 0.82 0.74 0.96 0.98 0.93 0.92 0.94 0.97 0.92 0.98 0.57 0.10 -0.11 -0.16
PPA, (3)
1.00 0.76 0.89 0.55 0.57 0.60 0.75 0.82 0.82 0.68 0.50 0.61 0.24 0.08 -0.11 -0.18
ERU, (4)
1.00 0.97 0.59 0.67 0.70 0.77 0.81 0.82 0.77 0.70 0.76 0.38 0.21 -0.19 -0.19
EPC, (5)
1.00 0.61 0.67 0.70 0.81 0.86 0.87 0.79 0.67 0.75 0.35 0.17 -0.17 -0.20
ERT, (6)
1.00 0.60 0.72 0.74 0.69 0.72 0.64 0.73 0.71 0.66 0.07 -0.22 -0.17
ADAE, (7)
1.00 0.99 0.87 0.85 0.87 0.96 0.91 0.97 0.53 0.06 -0.04 -0.11
ETC, (8)
1.00 0.90 0.88 0.90 0.96 0.93 0.98 0.60 0.07 -0.08 -0.13
DIR, (9)
1.00 0.89 0.94 0.87 0.82 0.88 0.53 0.12 -0.07 -0.13
MAN, (10)
1.00 0.99 0.89 0.72 0.83 0.51 0.11 -0.07 -0.17
DMH, (11)
1.00 0.90 0.76 0.86 0.52 0.12 -0.07 -0.16
SEN, (12)
1.00 0.85 0.96 0.48 0.06 -0.07 -0.14
AUD, (13)
1.00 0.96 0.61 0.10 -0.17 -0.13
SAH, (14)
1.00 0.56 0.08 -0.13 -0.14
ASSETS, (15)
1.00 0.07 -.033 -0.13
1.00 0.03 0.19
INTRAJUSINESS, (16)
INTRAJNHCON, (17)
1.00 0.12
INTRA QUALITY, (18)_________________________________________________________________________ l.QQ

Dependent variables are defined in Table 7.1.
INTRA BUSINESS, is an average summated scale (-6 to +6) measuring intra-audit changes between
the results of risk assessment procedures for the initial understanding of engagement risk (RERU= a)
and the results of further test-based audit procedures in response to assessed engagement risks (RERT

= <5) for five auditee business and strategic risk items (see Table 7.2, items 1 to 5 for details).
INTRAJNHCON, is an average summated scale (-6 to +6) measuring intra-audit changes between
RERU and RERT for fourteen inherent risk and control risk items (see Table 7.2, items 6 to 19 for
details).
INTRA QUALITY, is an average summated scale (-6 to +6) measuring intra-audit changes between
RERU and RERT for nine financial reporting quality items (see Table 7.2, items 20 to 28 for details).

260

if

vn
vo
o

C
o
00s

II

I

a
••

3

<55

°l

a
•■§
a
a
.a«

a
5
*<

*ä
§

1
®

a

«3

W^

1e
I
a
6-9

§

I

to
to

:?
I

p

a
(N
f-~
I
o
i
,
$

1
£

I
I«3.

V«

|P«SI

On

O

bj +

a
» 8

H •**
.§

tT

fe

a SO
to

I

•5

*

+
*s
II

■2

Ia

rS

<5j

to

«a

2
8
S'
>
o

I<5
a
*§
I

I
c

C
J
§
a
§
&

I

I
=1
a

vi

V
«
fl
>

<a
a
o

‘'S
.a

■m

O
o
fl
V
Q.
<U
ns
fl
HH
T3

<

’S
fl
fl

Ah

are

•|

*S
>
&
14)

.3
o
0

1

Chapter Ten: Model Estimation Results

261

regressions where there is evidence of non-normality of the residuals (p < 0.05),
some caution should be exercised in the interpretation of the inference results. On
specification errors, Ramsey’s RESET Tests indicate that only the ERU hours model
is mis-specified (p < 0.05). For this set of models, the Chow Breakpoint Test was
carried out for the poolability of the 2000 and 2001 intra-year data. Results indicate
no structural change in the relationships (p > 0.05), except for the auditor hour model
(AUD) (p = 0.041). On linearity between the dependent and independent variables,
plots of the (studentized) residuals versus the predicted dependent variables
(available upon request) do not exhibit any non-linear pattern to the residuals, thus
ensuring that the overall equation is linear.

On outliers, based on results of

standardized residuals, Mahalanobis distance tests, and Cook’s distance tests, a
number of cases exceed the appropriate threshold values, indicating outliers as
possible influential observations (p > 0.001).264

However, to help obtain

generalizable results, the cases are not excluded from subsequent analyses.

In

addition, the cases were reviewed for the occurrence of data entry error or other
correctable explanations.

10.8.3 Test results
Table 10.6 presents regression results of the audit production models using the three
summated risk scales (BUSINESS, INHCON, and QUALITY) based on intra-audit
changes (INTRA) in initial (RERU) engagement risk assessments and test-based
(RERT) engagement risk assessments. Reported t-statistics (and standard errors) are
calculated using Newey-White’s heteroskedasticity and auto correlation (HAC)
consistent covariance matrix estimation method given that evidence from the
standard regression diagnostic results indicate the presence of heteroskedasticity
and/or auto correlation. All models are strongly significant (p < 0.009), except for
the pre-planning hours model (PPA) (p > 0.10). Subsequent analyses and results are
reported only for the 13 significant regressions.

The range of adjusted R s is between 0.168 (director hours - DIR) and 0.315 (total
audit hours - TAH), also consistent with prior related research. The control variable
(ASSETS) is strongly significant (p < 0.01).

264

Results o f test statistics are available from the author upon request.
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On the explanatory variables, all three are concurrently not significant (p > 0.10) for
seven of the 13 models (TAH, ADAE, ETC, DIR, SEN, AUD, and SAH), with four
models containing at least one weakly significant (p < 0.10) intra-audit risk
assessment (ERU, ERT, MAN, and DMH), and three models containing at least one
significant (p < 0.05) intra-audit risk assessment (FEES, EPC, and ERT).

Again, the interesting result is for the two aggregate models, where the intra-audit
changes in auditee business risk (INTRA BUSINESS}) and financial reporting quality
(INTRA_QUALITYt) are significant (p < 0.05) for the audit fee model (FEES), but
not for the total audit hours model (TAH) (p > 0.10). This result indicates that intra
audit changes in auditee business risk and financial reporting quality impact on audit
fees, but not on auditor effort as measured in total hours, again contrary to the levels
based results reported by Bedard and Johnstone (2004) and Bell, Landsman, and
Shackelford (2001), but supporting results reported by Niemi (2002). Note that with
no explanatory variable significant (p < 0.10) for the total audit hours model (TAH),
but with some significant (p < 0.05) across the disaggregated audit hours models, the
value of examining the relation between audit production and risk assessments at this
detailed level of analysis is again highlighted.
The Wald Chi-Squared Test results provide evidence that intra-audit changes in
financial reporting quality (INTRA QUALITY,) and inherent and control risk
(INTRA INHCONt) are not associated with a shift in the mix of audit hours, either
for the three individual key audit activities (ERU, ERT, and ADAE) or for the four
individual auditor staff rank hours (DIR, MAN, SEN, and AUD) (p > 0.10). The
result for INTRA_INHCONt and auditor staff rank hours (p = 0.163) is contrary to the
levels-based results reported by O’Keefe, Simunic, and Stein (1994).

However, the auditee business risk (INTRA_BUSINESSt) variable is associated with
of a substitution of audit effort among both sets of the individual key audit activities
(p = 0.066) and the individual auditor staff ranks (p = 0.049).

For the three

individual key audit activities (ERU, ERT, and ADAE), INTRA_BUSINESSt is
significant (p = 0.024) for the engagement risk testing hours model (ERT), but not
significant (p > 0.10) for the engagement risk understanding hours models (ERU).
This suggests a shift in the mix of hours from planning based audit activities towards
testing based audit activities attributable to intra-audit changes in this risk, contrary
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to the levels-based results reported by Hackenbrack and Knechel (1997). For the
four individual auditor staff ranks (DIR, MAN, SEN, and A UD), there is evidence that
INTRA BUSINESSt results in a shift in the mix of hours from lower level auditors
(SENand AUD)) (p > 0.10) to higher level auditors (MAN) (p = 0.071), corroborating
the levels based results reported by O’Keefe, Simunic, and Stein (1994) and Stein,
Simunic, and O’Keefe (1994).

10.9 Audit Production based on Inter-Audit Changes in Engagement Risk
Assessments (INTER)

10.9.1 Inter-Audit Changes in Test-Based Risk Assessments (INTER T,.i/Tt)
The audit production model based on Equation (5.14), which uses explanatory
variables for inter-audit changes in the test-based (RERT) measurement details of this
study’s three summated risk scales is re-specified in the form of Equation (10.3).

hßt —

ASSETSt +
ß2 [INTER Tt.j/T, BUSINESS * ASSETS,] +
ß 3 [INTER Tt.j/TtJNHCON * ASSETS,] +
ß4 [INTER T'.j/Tt QUALITY* ASSETS,] +
Error Term

ßo + ß i

(10.3)

Where for auditee i in year t:
hj

ASSETS
INTER T,.j/T, BUSINESS

Natural log o f j grades o f audit production details representing
(i) audit fees (FEES), (ii) total (aggregate) audit hours ( TAH),
or (iii) disaggregated audit hours across six auditor staff rank
hours and six key audit activities (that is, director hours
(DIR); manager hours (MAN), director plus manager hours
(DMH); senior auditor hours (SEN); auditor hours (AUD);
senior auditor plus auditor hours (SAH); pre-planning hours
(PPA); engagement risk understanding hours (ERU);
engagement planning component hours (EPC = PPA + ERU);
engagement risk testing hours (ERT); and additional direct
auditor effort (ADAE); and engagement testing component
(ETC = ERT + ADAE)).
Natural log o f total assets (AUS dollars) at the end o f the
relevant fiscal year as reported in the auditee’s financial
report.

= Inter-audit change (that is, the difference between
current period (t) and prior period (t-1)) in testbased (RERT) measurement details for a summated
scale representing five auditor assessments of
auditee business risks, each measured on a seven
point ordinal scale framed from low (= 1) to high (=
7),
comprising:
business
risk
external
(EXTERNAL); business risk internal (INTERNAL);
strategic risk (STRATEGIC); process risk
(PROCESS); and residual risk (RESIDUAL).
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= Inter-audit change (that is, the difference between
current period (t) and prior period (t-1)) in testbased (RERT) measurement details for a summated
scale representing 14 auditor assessments of auditee
inherent and control risks, each measured on a
seven point ordinal scale framed from low (= 1) to
high (= 7), comprising: the level of knowledge of
the
auditee’s
accounting
personnel
(KNOWLEDGE); the general attitude of accounting
personnel in accomplishing their responsibilities
{ATTITUDE)', the extent of change in financial
information systems (SYSTEMS); the degree of
computerization
of
information
systems
(COMPUTER); the overall level of general controls
(GENCON); management aggressiveness in
pursuing high-risk venture (AGGRESSIVE); the
extent of high-level management turnover
(TURNOVER); whether significant liquidity
problems had been experienced during the previous
financial year (LIQUIDITY); the auditees’
profitability compared to industry/sector (PROFIT);
the amount of industry/sector change (INDUSTRY);
the likelihood of management fraud risk at overall
financial report level (FRAUD); the level of the
auditee’s e-commerce risks (E-RISK); the extent to
which internal audit lowers control risk
(LOWCON);
and
the
use
of
expert
decision/planning aids and/or use of assistance
from industry specialists (EXPERTS).
= Inter-audit change (that is, the difference between
current period (t) and prior period (t-1)) in testbased (RERT) measurement details for a summated
scale representing nine auditor assessments of
auditee financial reporting quality items, each
measured on a seven point ordinal scale framed
from low (= 1) to high (= 7), comprising: the
auditee’s revenue recognition practices as related to
cash flows (RECCASH); the auditee’s revenue
recognition practices as related to earnings quality
(EARNQUAL); the auditee’s accounting practices
as compared to common industry/sector practices
(ACCPRAC); the auditee’s earnings management
practices based on impression management, income
smoothing, and/or other earnings management
activities (EARNMAN); the level that the auditee’s
accounting estimates and valuations reflect
significant business risks (EST&VALUE); the
degree to which judgment was required in arriving
at the key entries to the auditee’s financial report
accounts (JUDGEMENT); the overall degree of
complexity underlying the entries made to the
auditee’s financial reports (COMPLEXITY); the
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relative number of unusual or non-routine
transactions included in the auditee’s financial
report accounts as compared to similar auditees in
the industry/sector (UNUSUAL); and the
appropriateness of the assumptions underlying the
accounting for unusual or non-routine transaction
and accounting estimates included in the auditee’s
financial report accounts as compared to similar
auditees in die industry/sector (ASSUMPTS).
10.9.1.1 Descriptive Statistics
Table 10.7, panel A provides descriptive statistics regarding the variables used in the
specified audit production model (Equation 10.3).

The Pearson (parametric)

correlations between the variables included in this model are shown in Table 10.7,
panel B.

Correlations between the dependent variables, particularly between the

audit hour variables, are mostly strongly positive (that is, r > 0.80), and correlations
between the dependent variables and the control variable (ASSETS) are mostly
moderately positive (that is, 0.40 < r < 0.60).

Correlations between the three

explanatory variables and ASSETS are weak to moderate (0.22 < r < 0.51), as are
correlations between the explanatory variables (0.24 < r < 0.53). This suggests the
presence of little, if any, multicollinearity between these variables, which is
supported by the variance inflation factor (VIF) scores (see Table 10.8, panel A).

10.9.1.2 Standard Regression Diagnostics
Table 10.8 presents results of standard regression (residuals) diagnostics of
multicollinearity, heteroskedasticity, serial (auto) correlation, normality, and
linearity. On multicollinearity, since no VIF score is greater than 5 (see Table 10.8,
panel A), and correlations are low in absolute value (see Table 10.7, panel B), there
is no evidence of multicollinearity between the four independent variables. Table
10.8, panel B contains other standard regression diagnostic tests. On the presence of
heteroskedasticity, the White Heteroskedasticity Test F-statistics indicate that
residuals for the ERU hours model violate the assumption of homoskedasticity (p <
0.05). On serial (auto) correlation, based on the results of the Breusch-Godffey LM

265 The Spearman rank (non-parametric) correlations produce results that are not qualitatively different
from the Pearson correlations, and are available upon request.
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TABLE 10.7
Variables Used in Audit Production Models With Inter-Audit Changes in TestBased Engagement Risk Assessments (Equation (10.3): (n =38)
_________ ln hat = ß0 + ßI In ASSETSu + Z ß 2 (Sit - Sit.i) (In ASSETS^_________
Panel A: Descriptive Statistics
Variable

Mean

Median

Minimum

Maximum

Standard
Deviation

-0.12
0.04
0.00

-0.05
0.04
0.00

-2.40
-0.93
-2.89

1.90
0.71
1.44

0.99
0.39
0.85

Explanatory variables

INTER TtJT, BUSINESS
INTER T J T , INHCON
INTER T J T , QUALITY

Panel B: Pearson Correlation Matrix (2-tailed)
(18)
(16)
(17)
0.20
0.05
FEES, (1)
0.13
0.32
0.30
TAH, (2)
0.33
0.19
0.18
0.09
PPA, (3)
0.24
0.34
0.31
ERU, (4)
0.23
0.28
0.29
ETC, (5)
0.35
0.39
0.36
ERT, (6)
0.29
0.24
0.28
ADAE, (7)
0.29
0.33
0.32
ETC, (8)
0.24
0.31
0.31
DIR, (9)
0.22
0.28
0.30
MAN, (10)
DMH, (11)
0.23
0.29
0.31
0.29
0.29
0.24
SEN, (12)
AUD, (13)
0.39
0.32
0.35
SAH, (14)
0.33
0.35
0.30
ASSETS, (15)
0.22
0.51
0.45
0.24
INTER T,.,/T, BUSINESS (16)
1.000 0.34
1.00
0.53
INTER T,.1/T,JNHCON (17)
INTER T,.,/T, QUALITY (18)
1.00
Dependent and control variables and corresponding descriptive statistics are identical to
those reported in Table 10.1, panel A, and are defined in Table 7.1.
INTER T,.j/T,BUSINESS is an average summated scale (-6 to +6) measuring inter-audit
changes between prior year (t-1) and current year (t) results of test-based audit procedures in
response to assessed engagement risks (RERT = 5) for five auditee business risk items (see
Table 7.2, items 1 to 5 for details).
INTER Tt.i/T,_INTER_INHCON is an average summated scale (-6 to +6) measuring inter
audit changes between prior year (t-1) and current year (t) RERT for fourteen inherent risk
and control risk items (see Table 7.2, items 6 to 19 for details).
INTER T,.i/Tt_QUALITY is an average summated scale (-6 to +6) measuring inter-audit
changes between prior year and current year RERT for nine financial reporting quality items
(see Table 7.2, items 20 to 28 for details).
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Correlation statistics between the dependent and control variables (1 to 15) are
identical to those reported in Table 10.1, panel B. test (p < 0.05) and/or the DurbinWatson d Test statistics (0.80 < d < 2.0), there is evidence of (positive) serial
correlation for many of the regressions. Therefore, for these models results are
reported based on the estimation of Newey-West standard errors, and not OLS
standard errors. On normality, results of the Jarque-Bera Test statistics indicate that
the residuals for many regressions represent normal distributions, and, therefore, the
assumption of normality for the regression is not rejected (p > 0.05). For regressions
where there is evidence of non-normality of the residuals (p < 0.05), some caution
should be exercised in the interpretation of the inference results. On specification
errors, Ramsey’s RESET Tests indicate that only the ERU hours model is misspecified (p < 0.05). On linearity between the dependent and independent variables,
plots of the (studentized) residuals versus the predicted dependent variables
(available upon request) do not exhibit any non-linear pattern to the residuals, thus
ensuring that the overall equation is linear. On outliers, based on results of the
Mahalanobis distance tests, no case across any regression exceeds the appropriate
critical value, therefore, no sample auditee is identified as a multivariate outlier (p <
0.001).266

10.9.1.3 Test Results

Table 10.9 presents the regression results of the audit production models using the
three summated risk scales (BUSINESS, INIICON, and QUALITY) based on inter
audit changes in the auditor’s test-based (RERT) engagement risk assessments
(INTER Tt_i/Tt).

Reported t-statistics (and standard errors) are calculated using

Newey-White’s heteroskedasticity and auto correlation (HAC) consistent covariance
matrix estimation method given evidence from standard regression diagnostic results
indicating the presence of heteroskedasticity and/or auto correlation. All models are
significant (p < 0.03), except for the pre-planning model (PPA) (p > 0.10).
Subsequent analyses and results are reported only for the 13 significant regressions.

The range of adjusted R2s for the significant models (p < 0.03) is between 0.180
(SEN) and 0.414 (ERU). The control variable (ASSETS) is strongly significant (p <
0.001) for all models.

266

Results o f test statistics are available from the author upon request.
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On the explanatory variables, the inter-audit test-based (RERT) changes in inherent
risk and control risk (INTER Tt.i/Tt_INHCON) and financial reporting quality
(INTER Tt.j/Tt_QUALITY) are not significant (p > 0.10) for all models. For the
aggregate models, the inter-audit test-based change in auditee business risk (INTER
Tt.]/Tt_BUSINESS) is significant (p = 0.026) for the audit fee model (FEES), but
weakly significant for the total audit hours model (TAH) (p = 0.106). This indicates
that inter-audit test-based changes in this risk influence audit fees, but not aggregate
auditor effort as measured in total hours, a pattern contrary to some reported results
(Bell, Landsman, and Shackelford 2001), but supporting other reported results
(Niemi 2002).

The Wald Chi-Squared Test results provide some evidence of a substitution of audit
effort hours between the four individual auditor staff ranks (DIR, MAN, SEN, and
AUD) attributable to the inter-audit test-based (RERT) change in the auditee business
risk (INTER Tt-i/Tt_BUSINESS) (p = 0.073), where this variable is significant for the
two lower level auditor staff ranks models (SEN: p = 0.057 and AUD: p = 0.043), but
not significant (p > 0.10) for the two higher level auditor staff ranks hours models
(DIR and MAN). This suggests a shift in the mix of hours from higher level auditors
to lower level auditors attributable to such inter-audit changes in this risk assessment,
contrary to expectations (O’Keefe, Simunic, and Stein 1994).

For the three audit activity models ERU, ETC, and ADAE, there is no evidence of a
substitution of audit effort (p > 0.10), contrary to results reported by Hackenbrack
and Knechel (1997) of a shift of hours from testing based audit activities towards
planning based audit activities for auditee business risk related variables.

10.9.2 Inter-Audit Changes between Test-Based and Initial Engagement Risk
Assessments (INTER Tt.i/It)
The audit production model based on Equation (5.15), which uses explanatory
variables for inter-audit changes in the current period (t) initial (RERU) and prior
period (t-1) test-based (RERT) measurement details of this study’s three summated
risk scales is re-specified in the form of Equation (10.4).

Part IV: Results and Conclusion

hjit —

ßo + ßi ASSETSt +
ß2 [INTER Tt-i/If B USINESS * ASSETS,] +
ß3 [INTER TJltJN H C O N * ASSETSt] +
ß4 [INTER Tt.j/It QUALITY* ASSETS,] +
Error Term
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(10.4)

Where for auditee i in year t:
hj
= Natural log of j grades of audit production details
representing (i) audit fees (FEES), (ii) total
(aggregate) audit hours (TAH), or (iii) disaggregated
audit hours across six auditor staff rank hours and
six key audit activities (that is, director hours (DIR);
manager hours (MAN), director plus manager hours
(DMH); senior auditor hours (SEN); auditor hours
(AUD); senior auditor plus auditor hours (SAH);
pre-planning hours (PPA); engagement risk
understanding hours (ERU); engagement planning
component hours (EPC = PPA + ERU); engagement
risk testing hours (ERT); and additional direct
auditor effort (ADAE); and engagement testing
component (ETC = ERT + ADAE)).
ASSETS
= Natural log of total assets (AUS dollars) at the end
of the relevant fiscal year as reported in the
auditee’s financial report.
INTER T,.i/It_BUSINESS
= Inter-audit change between current period (t) initial
(RERU) and prior period (t-1) test-based (RERT)
measurement details for a summated scale
representing five auditor assessments of auditee
business risks, each measured on a seven point
ordinal scale framed from low (= 1) to high (= 7),
comprising: business risk external (EXTERNAL);
business risk internal (INTERNAL); strategic risk
(STRATEGIC); process risk (PROCESS); and
residual risk (RESIDUAL).
INTER Tt.]/I,_INHCON
= Inter-audit change between current period (t) initial
(RERU) and prior period (t-1) test-based (RERT)
measurement details for a summated scale
representing 14 auditor assessments of auditee
inherent and control risks, each measured on a
seven point ordinal scale framed from low (= 1) to
high (= 7), comprising: the level of knowledge of
the
auditee’s
accounting
personnel
(KNOWLEDGE); the general attitude of accounting
personnel in accomplishing their responsibilities
(ATTITUDE); the extent of change in financial
information systems (SYSTEMS); the degree of
computerization
of
information
systems
(COMPUTER); the overall level of general controls
(GENCON); management aggressiveness in
pursuing high-risk venture (AGGRESSIVE); the
extent of high-level management turnover
(TURNOVER); whether significant liquidity
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problems had been experienced during the previous
financial year (.LIQUIDITY); the auditees’
profitability compared to industry/sector (.PROFIT);
the amount of industry/sector change (INDUSTRY);
the likelihood of management fraud risk at overall
financial report level (FRAUD); the level of the
auditee’s e-commerce risks (E-RISK); the extent to
which internal audit lowers control risk
(LOWCON); and the use of expert decision/planning
aids and/or use of assistance from industry
specialists (EXPERTS).
= Inter-audit change between current period (t) initial
(RERU) and prior period (t-1) test-based (RERT)
measurement details for a summated scale
representing nine auditor assessments of auditee
financial reporting quality items, each measured on
a seven point ordinal scale framed from low (= 1) to
high (= 7), comprising: the auditee’s revenue
recognition practices as related to cash flows
(RECCASH); the auditee’s revenue recognition
practices as related to earnings quality
(EARNQUAL); the auditee’s accounting practices as
compared to common industry/sector practices
(ACCPRAC); the auditee’s earnings management
practices based on impression management, income
smoothing, and/or other earnings management
activities (EARNMAN); the level that the auditee’s
accounting estimates and valuations reflect
significant business risks (EST&VALUE); the
degree to which judgment was required in arriving
at the key entries to the auditee’s financial report
accounts (JUDGEMENT); the overall degree of
complexity underlying the entries made to the
auditee’s financial reports (COMPLEXITY); the
relative number of unusual or non-routine
transactions included in the auditee’s financial
report accounts as compared to similar auditees in
the industry/sector (UNUSUAL); and the
appropriateness of the assumptions underlying the
accounting for unusual or non-routine transaction
and accounting estimates included in the auditee’s
financial report accounts as compared to similar
auditees in the industry/sector (ASSUMPTS).

10,9.2.1 Descriptive Statistics
Table 10.10, panel A provides descriptive statistics regarding the variables used in
the specified audit production model (Equation 10.4). The Pearson (parametric)
correlations between the variables included in this model are shown in Table 10.10,
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TABLE 10.10

Variables Used in Audit Production Models With Inter-Audit Changes in Current
Period (t) Initial and Prior Period (t-1) Test-Based Engagement Risk Assessments
(Equation (10.4): n = 38)
__________________ In hiit = ßo + ßi ln ASSETSU+ Z ß 2 (au - Sit.j) (In ASSETSj)__________________
Panel A: Descriptive Statistics
Variable
Mean
Median
Minimum Maximum Standard
_________________________________________________________________ Deviation
Explanatory variables
INTER Tt.i/1, BUSINESS
INTER T,.j/I,_INHCON
INTER T,.j/It QUALITY

-0.07
-0.02
0.03

0.05
0.04
0.00

-2.40
-1.14
-2.89

1.70
0.73
1.57

0.96
0.40
0.86

Panel B: Pearson Correlation Matrix (2-tailed)
(18)
(16)
(17)
0.21
0.12
0.10
FEES, (1)
0.22
0.35
0.31
TAH, (2)
0.22
0.03
0.07
PPA, (3)
0.32
0.30
0.19
ERU, (4)
0.28
0.15
0.26
EPC, (5)
0.34
0.39
0.25
ERT, (6)
0.30
0.20
0.26
ADAE, (7)
0.30
0.35
0.23
ETC, (8)
0.25
0.29
0.27
DIR, (9)
0.28
0.25
0.20
MAN, (10)
0.22
0.29
DMH, (11)
0.26
0.27
0.30
0.17
SEN, (12)
0.42
0.24
0.32
AUD, (13)
0.38
0.21
0.31
SAH, (14)
0.32
0.43
0.23
ASSETS, (15)
0.24
INTER Tt.j/1, BUSINESS (16)
1.00
0.24
0.44
INTER T,.j/I, INHCON (17)
1.00
1.00
IN T E R !J I, QUALITY(18)
Dependent and control variables and corresponding descriptive statistics are identical to
those reported in Table 10.1, panel A, and are defined in Table 7.1.
INTER T,./I,BUSINESS is an average summated scale (-6 to +6) measuring inter-audit
changes between prior year (t-1) results of test-based audit procedures in response to
assessed engagement risks (RERTt_i) and results of current year (t) risk assessment
procedures for the initial understanding of engagement risk (RERUt) for five auditee
business risk items (see Table 7.2, items 1 to 5 for details).
INTER T,.j/I,_INHCON is an average summated scale (-6 to +6) measuring inter-audit
changes between RERTt.i and RERU, for fourteen inherent risk and control risk items (see
Table 7.2, items 6 to 19 for details).
INTER T,.i/It_QUALITY is an average summated scale (-6 to +6) measuring inter-audit
changes between RERTt.i and RERU, for nine financial reporting quality items (see Table
7.2, items 20 to 28 for details).
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Correlation statistics between the dependent and control variables (1 to 15) are
identical to those reported in Table 10.1, panel B.panel B.

Correlations between

the dependent variables are mostly strongly positive (that is, r > 0.80), and
correlations between the dependent variables and the control variable (ASSETS) are
mostly moderately positive (that is, 0.40 < r < 0.60). Correlations between the three
explanatory variables and ASSETS are weakly positive (0.23 < r < 0.43), as are
correlations between the three explanatory variables (0.24 < r < 0.44). This suggests
the presence of little, if any, multicollinearity between these variables, which is
supported by the variance inflation factor (VIF) scores (see Table 10.11, panel A).

10.9.2.2 Standard Regression Diagnostics

Table 10.11 presents results of standard regression (residuals) diagnostics of
multicollinearity, heteroskedasticity, serial (auto) correlation, normality, and
linearity. On multicollinearity, since no VIF score is greater than 5 (Table 10.11,
panel A), and correlations are low in absolute value (see Table 10.9, panel B), no
multicollinearity problems are evident between the four independent variables.
Table 10.11, panel B contains other standard regression diagnostic tests. On the
presence of heteroskedasticity, the White Heteroskedasticity Test F-statistics indicate
that residuals for the ERU hours model violate the assumption of homoskedasticity
(p < 0.05). On serial (auto) correlation, based on the results of the Breusch-Godffey
LM test (p < 0.05) and/or the Durbin-Watson d Test statistics (0.80 < d < 2.0), there
is evidence of (positive) serial correlation for many of the regressions. Therefore, for
these models results are reported based on the estimation of Newey-West standard
errors, and not OLS standard errors. On normality, results of the Jarque-Bera Test
statistics indicate that the residuals for many regressions represent normal
distributions, and, therefore, the assumption of normality for the regression is not
rejected (p > 0.05). On specification errors, Ramsey’s RESET Tests indicate that
only the ERU hours model is mis-specified (p < 0.05). On linearity between the
dependent and independent variables, plots of the (studentized) residuals versus the
predicted dependent variables (available upon request) do not exhibit any non-linear
pattern to the residuals, thus ensuring that the overall equation is linear. On outliers,
based on results of the Mahalanobis distance tests, no case across any regression

267 The Spearman rank (non-parametric) correlations produce results that are not qualitatively different
from the Pearson correlations, and are available from the author upon request.
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exceeds the appropriate critical value, therefore, no sample auditee is identified as a
multivariate outlier (p < 0.001).

10.9.2.3 Test Results
Table 10.12 presents the regression results of the audit production models using the
three summated risk scales (BUSINESS, INHCON, and QUALITY) based on inter
year changes in the auditor’s current period (t) initial (RERU) and prior period (t-1)
test-based (RERT) engagement risk assessments (INTER Tt-i/It). Reported t-statistics
(and standard errors) are calculated using Newey-White’s heteroskedasticity and auto
correlation (HAC) consistent covariance matrix estimation method given that
evidence from the standard regression diagnostic results indicate the presence of
heteroskedasticity and/or auto correlation. All models are significant (p < 0.03),
except for the pre-planning hours model (PPA) (p > 0.10). Subsequent analyses and
results are reported only for the 13 significant regressions.

The range of adjusted R s for the significant models (p < 0.03) is between 0.186
(SEN) and 0.420 (ERU). The control variable (ASSETS) is strongly significant (p <
0.001) for all models.
On the explanatory variables, INTER T j/It_INHCON and INTER Tt.i/It_QUALITY
are not significant (p > 0.10) for all models, but INTER Tt.i/It_INHCON is weakly
significant (p = 0.08) for the evidential planning component model (EPC). INTER
Tt.]/It_BUSINESS is significant (p < 0.05) for seven of the 13 models, including both
the aggregate models, indicating that such a change in this risk impacts on both audit
fees (FEES) and aggregate auditor effort as measured in hours (TAH).

The Wald Chi-Squared Test results provide strong evidence of a substitution of audit
effort hours between the four individual auditor staff ranks (DIR, MAN, SEN, and
AUD) attributable to the INTER Tt-i/It_BUSINESS variable (p = 0.036), where it is
significant for the two lower level auditor staff ranks models (SEN: p = 0.03 and
AUD: p =0.007), but not significant (p > 0.10) for the two higher level auditor staff
ranks hours models (DIR and MAN). This suggests a shift in the mix of hours from
higher level to lower level auditors attributable to such inter-audit changes in this risk
assessment, again contrary to expectations (O’Keefe, Simunic, and Stein 1994).
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Symbols and variables are defined in Tables 7.1 and 10.10.
a The Wald Chi-Squared Statistic tests the null hypothesis that coefficients are equal across the preceding individual, significant (p < 0.05) key audit activity hour
models (ERU, ERT, and ADAE) and auditor staff rank hour models (DIR, MAN, SEN, and AUD).
b Value o f intercept deleted to maintain anonymity o f audit firm providing data.
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For the three individual key audit activities (ERU, ERT, and ADAE), again there is no
evidence of a substitution of audit effort (p > 0.10), contrary to expectations of a shift
of hours from testing based audit activities towards planning based audit activities
for significant client risk related variables (Hackenbrack and Knechel 1997).

10.10 Supplementary Analyses Addressing Multicollinearity
As discussed in Sections 10.7.1 and 10.7.2, to reduce multicollinearity and improve
model parsimony, but at the risk of specification bias/error, results are presented for
an alternative set of regressions based on Equation (10.1) that exclude highly
correlated variables.

Recall that there is strong evidence of at least moderate

multicollinearity between the three RERUt variables and the three RERTt variables,
given both the highly positive pairwise correlations (see Table 10.1, panel B) and
VIF scores > 5.00 (see Table 10.2, panel A). Although either set of variables could
be excluded, the following regression results are for audit production models with
only levels of the RERTt.j and the RERUt variables, as shown by Equation (10.5).268

hßt=

ßo + ßi ASSETS» +
ß2 [RERT BUSINESS * ASSETS]».] +
ß3 [RERTJNHCON * ASSETS]».] +
ß4 [RERT_QUALITY * ASSETS}».] +
ß5 [RERU BUSINESS * ASSETS]» +
ß6 [RERUJNHCON * ASSETS]» +
ß7 [RERU_QUALITY * ASSETS]» +
Error Term

(10.5)

Table 10.13 presents results of standard regression (residuals) diagnostics of
multicollinearity, heteroskedasticity, serial (auto) correlation, normality, and
linearity. On multicollinearity, no VIF score is greater than 5 (Table 10.13, panel A),
therefore, no multicollinearity problems are evident between the independent
variables. Table 10.13, panel B contains other standard regression diagnostic tests.
On the presence of heteroskedasticity, the White Heteroskedasticity Test F-statistics
indicate that residuals for the ERU hours model violate the assumption of

268 Two other supplementary sets o f regressions were run: one, excluding the three RERU, variables
instead o f the three RERT, variables, and another excluding RERU BUSINESS,, RERU INHCON,, and
RERT QUALITY,, representing variables with the higher VIF score than their corresponding intra
audit variable. Test results for both sets are not qualitatively different, and, therefore, similar to the
results reported in this section. Results o f standard regression diagnostics for these two additional
supplementary sets o f regressions also are qualitatively similar to those reported in this section and
Section 10.9.2.2. Both the test results and results o f standard regression diagnosis for these two
supplementary sets o f regressions are available from the author upon request.
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Symbols and variables are defined in Tables 7.1, 7.2, and 10.10.

rrt IV: Results and Conch

ooo

(N

Chapter Ten: Model Estimation Results

281

homoskedasticity (p < 0.05). On serial (auto) correlation, based on the results of the
Breusch-Godfrey LM test (p < 0.05) and/or the Durbin-Watson d Test statistics (0.80
< d < 2.0), there is evidence of (positive) serial correlation for many of the
regressions. Therefore, for these models results are reported based on the estimation
of Newey-West standard errors, and not OLS standard errors. On normality, results
of the Jarque-Bera Test statistics indicate that the residuals for many regressions
represent normal distributions, and, therefore, the assumption of normality for the
regression is not rejected (p > 0.05). On specification errors, Ramsey’s RESET Tests
indicate that only the ERU hours model is mis-specified (p < 0.05). On linearity
between the dependent and independent variables, plots of the (studentized) residuals
versus the predicted dependent variables (available upon request) do not exhibit any
non-linear pattern to the residuals, thus ensuring that the overall equation is linear.
On outliers, based on results of standardized residuals, one case (an energy utility)
exceeds the appropriate threshold value (t > 3.30) for one dependent variable (auditor
effort model), indicating an outlier as possible influential observation (p > 0.001):
case 28 (an energy utility). However, to help obtain generalizable results, this case is
'j/r

not excluded from subsequent analyses.

q

Table 10.14 presents the regression results of the audit production models using the
three summated risk scales (BUSINESS, INHCON, and QUALITY) based on levels of
the auditor’s current period (t) initial (RERU) and prior period (t-1) test-based
(RERT) engagement risk assessments. Reported t-statistics (and standard errors) are
calculated using Newey-White’s heteroskedasticity and auto correlation (HAC)
consistent covariance matrix estimation method given that evidence from the
standard regression diagnostic results indicate the presence of heteroskedasticity
and/or auto correlation.

The aggregate models of audit fees (.FEES) and total audit hours (TAH) are again
significant (p = 0.028 and 0.007, respectively), with most of the other models based
on disaggregated hours also at least weakly significant (p < 0.10). Models of pre
planning hours (PPA), is the only model (again) not significant (p = 0.466).
Subsequent analyses and results are reported only for the 13 significant regressions.

269 In addition, the case was reviewed for the occurrence o f data entry error or other correctable
explanations.
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The range of adjusted R2s is between 0.151 (MAN) and 0.461 (ERU). The control
variable representing auditee size (ASSETS) is significant (p < 0.05) for all models
except for engagement risk understanding hours (ERU) (p = 0.088) and engagement
risk testing hours (ERT) (p = 0.066).

For the aggregate models (FEES and TAH), RERU_BUSINESSt is now significant for
both (p = 0.007 and 0.052, respectively), contradicting the earlier results reported in
Section 10.7.3. For models of disaggregated auditor effort, RERT_BUSINESSt.i,
RERT INHCONt.j, and RERU_INHCONt are not significant (p > 0.10). However,
RERU_BUSINESSt is significant for the following regressions: additional direct audit
effort hours (ADAE: P = 0.001); engagement testing hours (ETC: p = 0.014); auditor
hours (AUD: p = 0.019); and senior plus auditor hours (SAH: p = 0.017); and weakly
significant for the senior hours (SEN: p = 0.091) regression.

Overall, these results provide evidence that increasing levels of auditee business risk
assessments impact on lower level auditor rank hours (that is, senior and/or auditor
hours) and test-based audit activity hours, whilst having no significant effect (p >
0.10) on higher level auditor rank hours (that is, director or manager hours) or
planning based audit activity hours. These results are as expected, that is, greater
risks being linked to greater auditor effort and fees, and somewhat corroborate results
reported by O’Keefe, Simunic, and Stein (1994), who found the substitution of
auditor effort towards “low level” auditors, but only for increases in inherent risk.
However, levels of inherent and control risk assessments (INHCON) and financial
reporting quality (QUALITY) were found not significant (p > 0.10) in this study.
Further, O’Keefe, Simunic, and Stein (1994) report results of a shift towards “high
level” auditors for variables related to leverage and type of company ownership
(publicly or privately held), which is contrary to this study’s results if such variables
are viewed as more closely aligned to auditee business risk instead of inherent risk.

10.11 Summary and Conclusion
Tables 10.15 and 10.16 present a summary of results for the number of times risk
assessment variables are found either weakly significant (p < 0.10) or significant (p <
0.05) in audit production models specified by Equation (10.1) and Equations (10.2)
to (10.4), respectively. Table 10.15 reports results for the levels based explanatory
variables, with panel A showing that most of the significant variables are for initial
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TABLE 10.15
Summary Results for the Number of Times Levels-Based Risk Assessment
Variables Are Found Significant in Audit Production Models Specified by
________________________ Equation (10.1)________________________
Times Significant (2-tailed): p < 0.10 (p < 0.05)
Risk assessment
variables: Levels3
Panel A
Aggregate

R E R Tt.}
R E RU t
RE RTt
B U SIN E SS
IN H C O N
Q U A LITY

Panel B
RE RTt.-l

BU SIN E SS
IN H C O N
Q U A LITY

RERUt

B U SIN E SS
IN H C O N
Q U A LITY

RE R Tt

BU SIN ESS
IN H C O N
Q U A LITY

Panel C
B U SIN E SS

Aggregate
Models’5

Disaggregated Models
Key Audit Auditor
Activities0 Ranksd

Total

Total

0
2(1)
KD
3(2)
3(2)
0
0
3(2)

0
4(0)
2(2)
6(2)
4(1)
2(1)
0
6(2)

0
2(1)
0
2(1)
2(1)
0
0
2(1)

0
6(1)
2(2)
8(3)
6(2)
2(1)
0
8(3)

0
8(2)
3(3)
11(5)
9(4)
2(1)
0
11(5)

0
0
0
0
2(1)
0
0
2(1)
1(1)
0
0
1(1)
3(2)

0
0
0
0
3(0)
1(0)
0
4(0)
K l)
KD
0
2(2)
6(2)

0
0
0
0
2(1)
0
0
2(1)
0
0
0
0
2(1)

0
0
0
0
5(1)
1(0)
0
6(1)
1(1)
1(1)
0
2(2)
8(3)

0
0
0
0
7(2)
1(0)
0
8(2)
2(2)
KD
0
3(3)
11(5)

0
0
0
0
0
2(1)
7(2)
5(1)
3(0)
2(1)
0
2(2)
KD
1(1)
1(1)
6(2)
9(4)
3(2)
4(1)
2(1)
IN H C O N
0
0
0
0
0
RERTt.-1
0
0
1(0)
RERUt
1(0)
1(0)
0
0
RERTt
1(1)
1(1)
KD
0
0
2(1)
2(1)
2(1)
Q U A LITY
0
0
0
0
0
RERTt. i
0
0
0
0
0
RERUt
0
0
0
0
0
RERTt
0
0
0
0
0
6(2)
8(3)
3(2)
11(5)
2(1)
Risk assessment variables (levels) are defined in Table 10.1.
Includes audit fees (FEES) and total audit hours (TAH) hours models (p < 0.05).
Includes only significant (p < 0.05) key audit activity hour models: ERUt EPC, ADAE, and
ETC.
d Includes only significant (p < 0.05) auditor staff rank hour models: AUD and SAH.
R E R Tt. i
RERUt
RERTt
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TA BLE 10.16

Summary Results for the Number of Times Change-Based Risk Assessment
Variables Are Found Significant in Audit Production Models Specified by
____________________ Equations (10.2) to (10.4)____________________
Times Significant (2-tailed): p < 0.10 (p < 0.05)
Risk assessment variables:
Changes3
Panel A
Aggregate

IN T R A t
IN T E R T uj/Tt
IN T E R Tt.j/I,
B U S IN E S S
IN H C O N
Q U A L IT Y

Aggregate
Models15

Disaggregated Models
Key Audit Auditor
Activities0
Ranksd

2(2)
2(1)
2(2)
6(5)
5(4)
0
1(1)
6(5)

5(2)
1(0)
4(2)
10(4)
6(3)
3(1)
1(0)
10(4)

2(0)
3(2)
3(3)
8(5)
8(5)
0
0
8(5)

7(2)
4(2)
7(5)
18(9)
10(8)
3(1)
1(0)
18(9)

9(4)
6(3)
9(7)
24(14)
19(12)
3(1)
2(1)
24(14)

i(D

2(1)
2(1)

2(0)
0
0
2(0)
3(2)
0
0
3(2)
3(3)
0
0
3(3)
8(5)

4(1)
2(1)
1(0)
7(2)
4(2)
0
0
4(2)
6(5)
1(0)
0
7(5)
18(9)

5(2)
2(1)
2(1)
9(4)
6(3)
0
0
6(3)
8(7)
1(0)
0
9(7)
24(14) |

Total

Total

Panel B
IN T R A t

B U S IN E S S
IN H C O N
Q U A L IT Y

IN T E R Tt.j/Tt

B U S IN E S S
IN H C O N
Q U A L IT Y

IN T E R T M

B U S IN E S S
IN H C O N
Q U A L IT Y

0
1(1)
2(2)
2(1)
0
0
i2 (ir
2(2)
0
0
2(2)
6(5)

KO)

5(2)
1(0)
0
0
1(0)
3(2)
1(0)
0
4(2)
10(4)

Panel C
5(2)
2(0)
4(1)
6(3)
IN T E R Tt.i/Tt
3(2)
4(2)
3(3)
6(5)
8(7)
IN T E R Tt-i/It
19(12)
10(8)
8(5)
0
IN H C O N
IN T R A t
2(1)
2(1)
0
0
IN T E R Tt.i/Tt
0
0
IN T E R Tt.i/It
1(0)
1(0)
0
3(1)
3(1)
0
Q U A L IT Y
IN T R A t
1(0)
2(1)
0
0
0
IN T E R Tt-i/Tt
0
0
0
IN T E R Tt-i/It
0
1(0)
2(1)
1(1)
1(0)
18(9)
24(14)
6(5)
8(5)
10(4)
a Risk assessment variables (changes) are defined in Tables 10.4, 10.7, and 10.7.
b Includes audit fees (FEES) and total audit hours (TAH) hours models (p < 0.05).
c Includes all significant (p < 0.05) key audit activity hour models (that is, ERU, EPC, ERT,
ADAE, and ETC) except PPA (p > 0.05).
d Includes all auditor staff rank hour models: DIR, MAN, DMH, SEN, AUD, and SAH (p <
0.05).

B U S IN E S S

IN T R A t

KD
2(1)
2(2)
5(4)
0
0
0
0
1(1)
0
0

2(1)
1(0)
3(2)
6(3)
2(1)
0
1(0)
3d)
1(0)
0
0
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understanding of risk assessments (RERU) and for auditee business risk
(BUSINESS), with no significant variables for both prior period test-based risk
assessment results (RERTt-i) or for financial reporting quality (QUALITY).

A

majority of the significant variables are for the key audit activity hour models, with
relatively few significant variables for the aggregate and key auditor rank hour
models. Table 10.15, panels B and C provide further details for each levels based
risk variable.

Table 10.16 reports results for the change based explanatory variables, where panel
A shows that intra-audit changes in risk assessments (INTRA), and inter-audit
changes between prior period (t-1) test-based and current period (t) initial
understanding of risk assessments (INTER T/I), have a similar number of significant
variables. However, they each have less than the number of significant variables for
the inter-audit changes in test-based risk assessments (INTER 7/7). Table 10.16,
panels B and C show that most of the significant variables are for auditee business
risk (BUSINESS), with few significant variables for inherent risk and control risk
(INHCON) and financial reporting quality (QUALITY). The number of significant
variables for the auditor rank hour models is relatively fewer than for either the
aggregate or the key audit activity hour models.
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CHAPTER ELEVEN
REVIEW, LIMITATIONS AND CONCLUSIONS

11.1 Introduction

This chapter reviews the principal components of the thesis, outlining this study’s
purpose and the contributions of preceding chapters (Section 11.2). Section 11.3
discusses the study’s key findings, whilst Section 11.4 details a number of research
design limitations affecting the generalizability of results and, therefore, the extent to
which they corroborate results from prior related auditing research. In discussing
such limitations, opportunities for future research are discussed.

Section 11.5

presents key implications of the study’s findings for both additional future research
directions and for regulatory and standard setting policy. Section 11.6 concludes the
thesis by summarizing this study’s main contribution to the auditing literature.

11.2 Review of the Study
11.2.1 Purpose of the Research

This thesis explores how client risk characteristics impact on resource allocation
decisions related to both audit production and audit pricing. To understand better
such decisions, this study specifically examines the relation between the external
auditor’s levels of, and changes in, engagement risk assessments, and highly detailed
(disaggregated) audit production outcomes representing key audit activity hours and
auditor staff rank hours. Analyses using such highly disaggregated audit production
data also allows for an examination on how changes in engagement risk assessments
contribute to a substitution of audit effort within groupings of key audit activities or
auditor staff ranks. This, in turn, provides rare, valuable insights on overall audit
strategies implemented in response to such changes for maintaining audit
effectiveness and/or enhancing audit efficiency.

The study is timely given the recent spate of corporate collapses involving fraud,
other illegal activities (for example, Enron and WorldCom in the U.S. and HIH in
Australia), and audit failures (Arthur Andersen), which triggered a number of
responses from regulatory and professional accounting bodies. Relevant to this study
is the response in the form of revised and newly issued auditing standards resulting

Part IV: Results and Conclusion

288

from the Audit Risk Project, that is, the Audit Risk Standards? 10 Results from this
study provide empirical evidence on the extent to which key requirements of these
standards are having the desired impact on current audit methodology and practice,
specifically with regard to the auditor’s explicit consideration of auditee business
risks, and their influence on audit production outcomes and, therefore, overall audit
strategies. This study also is useful in addressing theoretical and research design
gaps in prior auditing research, which manifest themselves in the form of mixed and
counter-intuitive results on the expected positive relation between client risk
characteristics/auditor engagement risk assessments and audit evidential planning,
production, or pricing decisions.

In context of the above key requirements, this study addresses the following three
research questions:
> Are audit production outcomes (for example, disclosed audit fees and
reported audit hours - aggregate and disaggregated) adaptive to (i) levels of,
(ii) intra-, and (iii) inter-audit changes in, the auditor’s engagement risk
assessments?
> Do holistic, top-down based risk assessments (such as, auditee business risk)
and traditional, bottom-up audit risk model component based risk
assessments (that is, inherent risk and control risk) impact differently on audit
production outcomes?
> Does the nature of the risk assessment (such as, (i) intra- versus inter-audit
changes and (ii) holistic versus traditional) impact differently on overall audit
strategies implemented to maintain audit effectiveness and/or enhance audit
efficiency, as evidenced by the substitution of audit effort hours within
groupings of audit production outcomes (such as, key audit activities and
auditor staff ranks)?

11.2.2 Chapter Contributions

Chapter One introduces the study, including specification of the study’s purpose and
research issues in the form of the above research questions, which collectively
address the broad research question: how do the external auditor ’s engagement risk
assessments affect audit resource allocation decisions? The chapter also discusses
the study’s main sources of motivation and original, significant contributions, as well
270 ISA 200 (AUS 202); ISA 315 (AUS 402); ISA 330 (AUS 402); and ISA 500 (AUS 402).
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as provides a summary of the research design and key findings, the latter providing
avenues for future research and useful policy implications for regulators, standard
setters, and audit practitioners.

Chapters Two and Three inform the study of the relevant auditing literature, flag the
principal sources of guidance and theory underpinning this study’s audit production
models, and reveal theoretical gaps and research design weaknesses within this
literature. In particular, the review highlights mixed and counter-intuitive results
reported in prior studies on the expected positive relation between client risk
characteristics/auditor engagement risk assessments and audit planning, production,
or pricing decisions, as espoused by auditing standards and guidance. The review
also identifies a number of areas where theoretical and research design improvements
could address such mixed results, therefore presenting a basis for subsequent theory
and model development. Finally, the review provides an opportunity to modify the
Bedard, Mock, and Wright (1999) research taxonomy on audit evidential planning
research so that it recognizes the impact of both auditor and auditee business risk
assessments on both audit planning design and execution, and, therefore, the holistic
(top-down) audit approach to engagement risk assessment.
Chapter Four presents two basic models of auditor effort (Equation (4.5)) and of the
audit process (Equation (4.7)), and identifies five limitations within these models.
The limitations reflect critiques of the audit risk model, some of which were
addressed by the Audit Risk Project through the reissue of auditing standards that re
engineered the audit risk model (ISA 200/AUS 202 and ISA 315/AUS 402). Table
4.1 lists the limitations, which relate to these models not recognizing: (i) the auditor’s
other key engagement risk assessments beyond inherent risk and control risk,
specifically auditee business risks (ISA 315/AUS 402); (ii) the two-stage process for
intra-audit engagement risk assessments (ISA 315/AUS 402 and ISA 330/AUS 406);
(iii) disaggregated details of the auditor effort construct and the substitution of audit
effort (for example, within key audit activities and auditor staff ranks) (ISA 330/AUS
406); (iv) pre-planning activities as a key part of the audit process (ISA 300/AUS
302); and (v) the adaptive nature of the audit process through the auditor’s inter-audit
engagement risk assessments (ISA 315/AUS 402).
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Chapter Five addresses these limitations through the development of models
specified to examine the relation between the external auditor’s levels of, and intraand inter-audit changes in, engagement risk assessments and audit production
outcomes (see Table 5.2). The models are based on related microeconomic theories
of the firm and production, as well as key aspects of the audit process related to
engagement risk assessment as required by recently released auditing standards, and
help answer this study’s three research questions. The models contain the same set
of audit production outcome details (dependent variables) in the form of (i) audit
fees, (ii) total (aggregate) audit hours, and (iii) disaggregated audit hours across
groupings of key audit activities and auditor staff ranks. This allows for crosssectional differences in the mix of labor to reflect variations due to different client
characteristics (explanatory variables), such as those based on the auditor’s
engagement risk assessments, and, therefore, examine how such variations impact on
the substitution of audit effort within the two groupings of disaggregated audit
production outcomes.

In turn, this provides insights on overall audit strategies

implemented to maintain audit effectiveness and/or enhance audit efficiency.

Chapters Six and Seven describe this study’s research design employed to capture
and operationalize the variables used for testing the specified models as listed in
Table 5.2. Chapter Six discusses participants, task, and procedures (data collection
instrument), whilst Chapter Seven details the measurement of the dependent,
explanatory, and control variables. To answer this study’s research questions, unique
panel data over two consecutive audit cycles (2000 and 2001) are collected on the
following. For the dependent variables, this includes audit production outcome data
for total (aggregate) audit hours, and disaggregated audit labor hours across key audit
activities and auditor staff ranks (Table 7.1). For the explanatory variables, this
comprises data on the external auditor’s initial (understanding based - RERU) and
final (test based - RERT) (that is, intra-audit) assessments of twenty-eight
engagement risk items, each categorized as: (i) an auditee business risk (BUSINESS);
(ii) an inherent or control risk (INHCON); or (iii) a financial reporting quality
(QUALITY) item (Table 7.2). Collecting such data over two consecutive financial
years allows for the measurement of changes in inter-audit risk assessments. The
control variable for auditee size is measured using total assets (ASSETS). The data
was collected from the working papers and management information and billing
systems of an Australian state audit authority.

The invoking of review and
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accountability mechanisms enhanced the accuracy and completeness of the data
collection.

Chapters Eight to Ten present and discuss descriptive results and the results of
testing the audit production models, as summarized in the next section.

11.3 Findings of the Study
Findings of this study are presented in summary form in three parts: (i) results of
descriptive statistics for the planned and actual auditor effort data (Section 11.3.1),
where the actual (audit production) data represents the dependent variables for the
models tested in Chapter Ten; (ii) results of descriptive statistics for the external
auditor’s engagement risk assessment data, representing the explanatory variables
(Section 11.3.2); and (iii) results of model estimation (Section 11.3.3). In summary,
Chapters Eight and Nine report results of exploratory data analysis (EDA) for this
study’s audit production variables, and for the three risk categories and twenty-eight
engagement risk assessment items, respectively. Data reduction techniques such as
principal components analysis and factor analysis are also reported in Chapter Nine.
Chapter Ten presents results of the estimation of the audit production models as
listed in Table 5.2.
11.3.1 Audit Hour Data (Chapter Eight)
Chapter Eight uses univariate and bivariate graphical methods and standard
descriptive statistics to examine whether the aggregate and disaggregated audit hour
data meet statistical assumptions of linearity, homoskedasticity, and normality, as
well as to screen the data for missing values and outliers.

Both the graphical

examinations and statistical methods confirm violation of the normality assumption
in the form of positive skewness for most of the audit hour variables. However,
evidence was not found to statistically support violation of the other statistical
assumptions. In addition, there was no evidence indicating the presence of outliers
or influential observations.

Other descriptive results are presented in context of

levels of, and intra- and inter-audit changes in, the audit hour variables. Results
indicate mostly under-budgeting of audit hours, consistent with results reported by
Gist and Davidson (1999). This supports the adaptive nature of the audit process
(production), for example, to factors that were not present or different in either
earlier current period audit phases or prior period audit cycles, such as the auditor’s
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engagement risk assessments. On the other hand, such variances may reflect audit
firm specific inaccuracies in audit time budgeting. It is noted that these results are in
contrast to those presented in other studies that indicate little variation over time in
the nature and extent of audit program content (Fukukawa, Mock, and Wright 2004;
and Mock and Wright 1993,1999).

11.3.2 Engagement Risk Assessment Data (Chapter Nine)
Chapter Nine presents results of graphical methods and descriptive statistics as used
in Chapter Eight for this study’s twenty-eight engagement risk assessment items, and
three summated risk scales.

For the summated scales, results of graphical

examination indicate that assumptions of normality, homoskedasticity, and linearity
are not violated. Descriptive results support a large variation in the auditor’s initial
(RERU) and final (RERT) engagement risk assessments across the sample auditees,
corroborating findings reported in prior literature.

In contrast, there is evidence of

much less variation in the auditor’s engagement risk assessments over time,
particularly for intra-audit changes (that is, RERUt less RERTt), which may be
explained by the relatively short length of time during which the engagement risk
assessment changes are examined or reflect the study’s research setting (sample
auditees). Nonetheless, these results also corroborate findings in prior literature.272
Results on the reliability and validity of the summated scales provide strong evidence
supporting the conceptual definition (that is, content validity), convergent validity,
and the reliability (consistency) of the auditee business risk scale (BUSINESS) and
the financial reporting quality scale {QUALITY).

However, the evidence also

indicates some problems in the reliability and discriminant validity of the inherent
risk and control risk scale (INHCON), corroborating results from prior studies on the
interrelatedness of the audit risk model components (Dusenbury, Reimers, and
Wheeler 2000).

11.3.3 Model Estimation Results (Chapter Ten)
Chapter Ten completes the presentation of the results in a multivariate context, where
models empirically examine relations between aggregate and disaggregated audit
production (hour) details, and the external auditor’s levels of, and intra- and inter
audit changes in, engagement risk assessments. Insights are provided on key aspects
271 DiPietro, Mock, and Wright (1994), Fukukawa, Mock, and Wright (2004), Quadackers, Mock, and
Maijoor (1996), and Mock and Wright (1993, 1999).
272 See footnote 270.
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of these relations, which address this study’s three research questions (see Section
11.2 . 1).

First, on the adaptive nature of the audit process, results based on levels of
engagement risk assessments indicate that whilst both current year initial
(understanding based) and final (test based) engagement risk assessments have some
impact on audit production outcomes, prior year final (test based) assessments have
none.

These findings are contrary to auditing standards and guidance, yet

corroborate results from prior studies (Mock and Wright 1993, 1999). However,
results based on changes in the external auditor’s engagement risk assessments show
that audit production outcomes adjust to both intra-audit and inter-audit changes, in
such risk assessments, particularly for auditee business risk (BUSINESS).

For financial reporting quality (QUALITY), levels of, and changes, in these risk
assessments have little, if any, influence on audit hours (aggregate or disaggregated)
or audit fees, corroborating results reported by Bedard and Johnstone (2004).
However, these findings may be influenced by the study’s research setting, where
regulation requires the disclosure of an index that identifies compliance with
statutory disclosure requirements, including financial and other information, a
number of key financial statements, and other disclosures in notes to the financial
statements. There is an argument that compliance with such disclosure requirements
enhances the quality of financial reporting to such an extent that it does not
significantly impact on audit production outcomes and overall audit strategies. As
such, these results provide useful policy implications to regulators and standard
setters on the disclosure of such risk based indices.

:

irv*

For inherent risk and control risk (INHCON), levels of, and changes, in these risk
assessments also have little, if any, influence on audit production outcomes. These
findings also corroborate results from prior archival based studies that generally
show a lack of significance for risk variables, including those for the above audit risk
model components, in either audit evidential planning or audit production models.273
Nonetheless, they are contrary to auditing standards and guidance (ISA 200/AUS
273 Audit evidential planning studies include Fukukawa, Mock and Wright (2004) and Mock and
Wright (1993, 1999) (see Chapter Two, Section 2.4 and Chapter Three, Section 3.2 for a review o f
these and other related studies). Audit production studies include: O’Keefe, Simunic, and Stein
(1994); Hackenbrack and Knechel (1997); and Bell, Landsman and Shackelford (2001) (see Chapter
Two, Section 2.5 and Chapter Three, Section 3.3 for a review o f these and other related studies).
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202), and results from other experimental based studies that espouse and support the
influence of such risk assessments on auditor effort (see Chapter Three, Section
3.2.1).

Again, these results could reflect this study’s research setting, sample

characteristics, or measurement error in the risk assessments, particularly as related
to the interrelatedness of these audit risk model components (Dusenbury, Reimers,
and Wheeler 2000).

Second, on the impact of holistic versus traditional engagement risk assessments on
audit production outcomes, and following on from the above findings for
(BUSINESS), results support the use of the holistic based audit approach that focuses
on the identification and documentation of risks that threaten an auditee’s business
model. This is due to the extent of contribution of (levels of, and changes in) the
auditee business risk variables (BUSINESS) to many of this study’s audit production
outcomes, including audit fees, which is in contrast to the overall lack of contribution
found for the financial reporting quality (QUALITY) and inherent risk and control
risk (INHCON) variables (see Tables 10.15 and 10.16).274 Given that auditee
business risks are important contributors to both audit hours and audit fees, this, in
turn, supports the success of recent regulatory efforts in response to renewed
criticism of the audit profession following the latest spate of corporate collapses and
audit failures. In particular, efforts resulting from the Audit Risk Project and the
issue of the Audit Risk Standards, specifically ISA 315 (AUS 402), which now
explicitly require understanding of auditee business risks that may result in material
misstatement of the financial report.

Following on from the lack of contribution of the financial reporting quality
(QUALITY) and inherent risk and control risk assessments (INHCON) variables,
results also show that levels of, and changes in, these risk assessments give rise to
little, if any, substitution of audit effort within categories of key audit activities or
auditor staff ranks. However, these results also are in contrast those reported below
that support a substitution of audit effort given changes in auditee business risk
assessments (BUSINESS).

274 These findings are also contrary to those reported on auditor business risk by Morgan and Stocken
(1998) and Bell, Landsman, and Shackelford (2001), who find that in the presence o f high auditor
business risk, the number o f audit hours increases, but not the fee per hour.
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Third, on overall audit strategies, and following on from the above findings on the
use of the holistic audit approach to engagement risk assessments and its impact on
audit production outcomes, results show that the pattern of audit effort substitution
within groupings of audit production outcomes differs according to the nature of the
change in the auditee business risk variables (BUSINESS). Across auditor staff
ranks, there is strong evidence that intra-audit changes in BUSINESS result in a
pattern of substitution from lower to higher ranked auditor hours, whilst inter-audit
changes in BUSINESS result in a reverse pattern of substitution. Across key audit
activities, there is some evidence that intra-audit changes in BUSINESS result in a
pattern of substitution from final (test based) to initial (understanding based) audit
activity hours.

Interestingly, these change based results do not corroborate the pattern of substitution
found in prior levels based studies by Bell, Landsman, and Shackelford (2001),
Hackenbrack and Knechel (1997), and O’Keefe, Simunic, and Stein (1994). For
inter-audit changes in BUSINESS, the pattern found of a substitution of audit effort
from higher to lower level auditor staff ranks is contrary to the findings of these
levels based studies. However, for intra-audit changes in BUSINESS, although the
evidence is weaker, the pattem found is reversed and corroborates results of these
prior studies: the substitution of audit effort is from testing based activities and lower
level auditor staff ranks, towards planning based activities and higher level auditor
staff ranks, respectively.

Nonetheless, the different patterns that are found to be associated with intra- or inter
audit changes in auditee business risk assessments can be explained in the context of
overall audit strategies implemented to maintain audit effectiveness or enhance audit
efficiency, respectively. For intra-audit risk changes in BUSINESS, audit production
hours shift to higher ranked (more experienced) auditors and planning (initial
understanding) based audit activities, which are normally carried out by higher
ranked auditors (Hackenbrack and Knechel 1997). This pattem reflects an overall
audit strategy that focuses on maintaining audit effectiveness through greater and
more expensive (audit staff involvement (that is, directors and managers) in response
to such unexpected risk changes (that is, occurring within an audit cycle) and their
likely impact on material misstatement of the financial reports. On the other hand
and contrary to prior findings of levels based studies (Hackenbrack and Knechel
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1997), inter-audit risk changes in BUSINESS shift audit production hours to lower
ranked auditors and testing based audit activities, which are mostly carried out by
lower ranked auditors. This pattern reflects an overall audit strategy that focuses on
enhancing audit efficiency through the involvement of less expensive (experienced)
audit staff (that is, senior auditors and auditors) in response to such less unexpected
risk changes (that is, occurring between audit cycles).

11.4 Research Design Limitations and Future Research
Despite this study’s use of a unique and proprietary database, such an approach has a
number of limitations affecting the generalizability of this study’s results and,
therefore, the extent to which such results can corroborate results from prior related
studies. These can broadly be categorized under the headings of (1) population and
sample characteristics, (2) measurement errors, and (3) conceptual problems with the
specified models.

Such limitations often prevail in audit pricing and production

studies, as discussed by Kao (1994) for the Stein, Simunic, and O’Keefe (1994)
study, and by Smieliauskas (1996) for the Simunic and Stein (1996) study.

In

addressing the limitations, opportunities for future research are discussed.

11.4.1 Population and Sample Characteristics
Population and sample characteristics relate to the source of the sample, possible
selection bias, and small sample size. First, the sample represents diverse state and
local government and public sector reporting entities extracted from a single,
Australian state audit authority. Therefore, findings may not be generalizable to
audit authorities of other jurisdictions, or to other major (private sector) audit firms
such as the Big 4. Section 11.3.3 noted that a population characteristic reflecting
state legislation requiring financial and other related disclosures could be influencing
results based on the financial reporting quality (QUALITY) variables. Further, since
prior audit production studies report results based on data sourced from the working
papers of the Big N audit firms for mostly U.S. manufacturing clients, (see Chapter
Six, Section 6.4 and Table 6.3), this also limits the extent to which this study’s
results corroborate results of such prior studies.

However, given that auditing

standards and guidance espouse audit methodology, principles, and practices
common across jurisdictions and sectors, the results would be generalizable, at least
to some extent, to all (major) audit service providers, and, to a large extent, other
audit authorities. Further, using data from one audit authority (firm) means that the
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data controls for between-firm differences in audit methodologies, practices,
production technologies, and levels of assurance provided, a problem encountered in
studies whose sample of clients/auditees is derived from more than one audit firm
(Kao 1994).

Second, the range of diversity, or extent of heterogeneous public sector reporting
entities, potentially introduces noise, which could be addressed by carrying out
sensitivity tests to examine whether the production of audit services varies across
subgroups of the sample auditees (for example, the use of dummy variables).
However, discussions with the project administrators indicated that the planning and
production of an audit would most likely not be directly affected by auditee
characteristics pertaining to whether they were departments, agencies, authorities,
councils, hospital networks, or educational institutions.

Note that the sample

respondents used for all models (that is, n = 38 for Equations (10.1) and (10.3) to
(10.5), and n = 58 for Equation (10.2)), include at least nine categories, with many
having five or less auditees (see Table 6.3, note c).

Third, selection bias may exist since the sample auditees were judgmentally selected
by the project administrators from a sub-population of larger financial report audit
engagements (that is, audit fees greater than AUS $25,000). Further, the auditor’s
engagement risk assessments for this sample may systematically differ from (i)
smaller financial report audit engagements, (ii) other larger financial report audit
engagements, or (iii) financial report audit engagements of other audit firms. As
such, the extent to which the results are robust to the inclusion of such audit
engagements remains an opportunity for future research.

Fourth, given that the analysis required detailed and sensitive proprietary data, the
collection of which was extremely time-consuming, this placed (additional)
downward pressure on sample size. The project administrators advised that such
detailed data would be more accessible and available from the working papers of
larger auditees, therefore the sample selection being based on auditees with audit fees
greater than AUS $25,000. Although further limiting the extent to which results are
generalizable, the sample size is comparable to that of prior related auditing research
(see Table 6.3) and sufficient for producing meaningful results from the employment
of the various statistical techniques (see Chapter Ten, Section 10.2).
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11.4.2 Measurement Errors
Variables used in the audit production models may contain measurement errors.
Fifth, there may be measurement error in the audit production details (dependent
variables) in that reported hours might not reflect actual hours worked, due to, for
example, under-reported, over-reported, or misclassified hours (Hackenbrack and
Knechel 1997, Pany, Pouciau, and Margheim 1989, and Kao 1994). Similarly, audit
fees may not reflect actual chargeable dollars, due to, for example, fee negotiations
(Bell, Landsman, and Shackelford 2001).

However, such errors would be

systematically distributed across the research design.

Sixth, there also may be

measurement error in this study’s twenty-eight engagement risk assessment items
(used in the construction of the explanatory variables), despite the accountability
measures in the data collection instrument to prevent ex post risk assessments, such
as requesting specific working paper references to support the risk assessments and
having completed instruments reviewed (O’Keefe, Simunic, and Stein 1994).

Such measurement errors may be a contributing factor to the mixed and counter
intuitive results reported in prior studies, including that auditors have difficulty in
identifying or assessing engagement risks, extracting such risk assessments from the
working papers, interpreting such risk assessments correctly (especially when made
by other auditors), or appropriately adapting audit plans to such risk assessments
(Houston, Peters, and Pratt 1999 and Wright and Bedard 2000).275 Addressing the
weak archival and mixed experimental results may be achieved by including more
refined and sophisticated measures of the auditor’s engagement risk assessments,
including auditee business risks, in models of audit production outcomes based on
highly disaggregated audit production data.

However, given that the explanatory variables represent summated scales of their
constituent risk assessment items, measurement error in the scales is reduced relative
to that inherent in the individual risk items. Another benefit of a summated scale is
in its ability to represent multiple aspects of a concept in a single measure, and, in
particular, be assessed for its validity and reliability using a number of statistical
techniques. Despite these benefits, Kao (1994) argues that some “multiple proxies”
275 Niemi (2002, page 41) states, “at the empirical level, most o f the risks encountered by auditors are
difficult to measure or respond to. Furthermore, some risks may be insensitive to the amount o f
auditing. Accordingly, because audit fees but not audit effort may reflect different types o f client
risks, no business risk factor identified in the literature can be ruled out as not affecting risk
premium.”
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designed to capture a number of risk dimensions may be “imprecise”, which is
assumed to refer to issues related to validity and reliability. Future studies based on
alternative measures of the auditor’s engagement risk considerations, whether in the
form of summated scales or other dimensions, are worthwhile.

Nonetheless, and in context of this study’s risk scales, the seventh limitation is that
results do in fact indicate some “impreciseness” in that the inherent risk and control
risk scale suffers from discriminant validity and reliability. These results are not
surprising given, on the one hand, the interrelatedness of such risk assessments
(Dusenbury, Reimers, and Wheeler 2000), and, on the other, the difficulty in
portraying these complex concepts in a single measure (Kao 1994). Future research
could examine a different set of more valid and reliable risk items to construct either
an alternative inherent risk and control risk assessment scale, or separate scales for
inherent risk and control risk assessments.

11.4.3 Conceptual Problems with Models
Models may be misspecified due to a number of conceptual problems and
assumptions. Eighth, current period audit production outcomes, particularly audit
pricing and fees, may be a function of not only prior and current period engagement
risks, audit expenses, and revenue, but also of future risks, expenses, and revenues
(Bell, Landsman, and Shackelford 2001).

Therefore, drawing inferences from

empirical tests that rely on audit production data from a single, current audit year is
problematic.

It is not immediately obvious how future studies could address

misspecification due to a lack of variables that reflect future engagement risks,
revenues, and expenses, which itself is worth examining.

Ninth, two audit cycles may not allow sufficient time for the (inter-audit) changes in
the time-dependent explanatory variables to influence the dependent variable.
Whilst this study’s audit production models include variables for the adaptive nature
of the audit process (that is, changes in engagement risk assessments within and
between two consecutive audit cycles), this period may not be enough for risks to
change to the extent that they would significantly impact on subsequent audit
evidence collection and, therefore, audit production outcomes (ISA 330/AUS
276 A related criticism is that cross-sectional models are static in that they do not allow for the time
necessary for changes in the time-dependent explanatory variables to influence the dependent variable
(Chou and Lee 2003).
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However, a longer period provides the client with the opportunity to address

risks, such that they no longer would influence audit production outcomes. Future
studies based on audit production models that include a lagged dependent variable
would address this problem related to a lack of dynamics.

Tenth, models also may be misspecified for exclusion of other non-risk related
factors considered to impact on audit production, such as auditee-imposed time
pressure and/or changes in deadlines, budget constraints, and, in particular,
unexpected changes in audit team composition (Quadackers, Mock, and Maijoor
1996). Further research (archival, survey, or behavioral based) that examines the
contribution of these and other non-risk based factors on audit production outcomes
is warranted.

Eleventh, assumptions derived from microeconomic theory of the firm and
production may not universally apply to this study’s research setting of a
monopolistic, government and public sector market for audit services. Further, such
assumptions may not be appropriate to audit production and pricing in general,
whose main production input factor is labor (as distinct to materials), and output
factor is not clearly visible (that is, level of assurance).
Twelfth, ignoring demand side issues related to audit quality (choice) and pricing,
which would be addressed with theory using simultaneous equations modeling. This
means that linear estimation of audit production/pricing models may be biased.
However, in the context of this study’s research setting (that is, a single audit firm
supplier), such demand-side issues are less theoretically relevant compared to the
more competitive private sector (Big N) audit market.

Thirteenth, other misspecification issues related to production functions include
assumptions about a fixed level of assurance across all audits (audit quality), constant
elasticity

of

maximization).

substitution,

and

cost

minimization

(as

distinct

to

profit
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277 Mock and Wright (1999) point out that changes to client risks are less likely to surface in the short
term compared to longer term. Nor, for audit effectiveness reasons, are audit programs likely to be
significantly altered for the same client over such a relatively short period, even when the level or
change in risk is considered to be material. Further, audit programs are more likely to be adjusted
when client risks are not considered to be transitory.
278 For further discussion, see Chapter Two, Section 2.5 and O’Keefe, Simunic, and Stein (1994).
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Fourteenth, findings on the non-significance (p < 0.05) of the preliminary planning
activity hours (PPA) models. Measuring auditor effort hours for such activities may
be useful, particularly for first-time audit engagements, where the risk factors
affecting the decision to accept a new engagement may be different to those factors
affecting the decision to continue with an existing engagement.

However,

preliminary planning activity hours may be difficult to extract for continuing audit
engagements, at least from a practical perspective, particularly if engagement risks
related to client continuance do not change significantly over the short term, or are
assessed over a less identifiable and wider time period as compared to engagement
acceptance decisions. Therefore, possible sample selection bias due to this study’s
sample of continuing audit engagements, as well as measurement error.in the
preliminary planning activity hours, may explain why none of the PPA models is
significant (p < 0.05).

Fifthteenth, the use of the Wald Chi-square test statistic to jointly test the equality of
coefficients across the audit production outcome regressions. This test statistic is
known to reject a null hypothesis more frequently than could be attributable to
chance when that hypothesis is true,280 and therefore, influence the conclusions about
the extent to which changes in engagement risk assessments affect the mix of labor
used (that is, substitution of audit effort). As an alternative, Kao (1994) suggests the
Rao F test statistic (or more commonly referred to as the Lagrangian Multiplier
(LM) test statistic), which may result in a fewer number of overall differences in
coefficients than that reported in the Chapter Ten.

11.5 Implications of the Study
In addition to future research arising from addressing research design limitations (see
Section 11.4), results of this study, particularly anomalous ones, have implications
for both future research directions and regulatory and standard setting policy, as
summarized in the next sub-sections.

279 For empirical studies on the auditor’s client acceptance decision, see Bell, Bedard, Johnstone, and
Smith (2002), Johnstone (2000), and Johnstone and Bedard (2001, 2003).
280 For further discussion, see Chapter Ten, Section 10.4, as well as Gujarati (2003), Kao (1994), and
Maddala (2001).
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11.5.1 Implications for Future Research
Anomalous results from this study (as distinct to research design limitations) also
suggest opportunities for future research to enhance understanding of the audit
production process.

This is particularly in the context of studies based on

disaggregated audit production data, which would not suffer from information loss
and statistical inefficiencies, unlike aggregate audit production data (in the form of
audit fees or total audit hours).

981

On assessments of inherent risk, control risk, and financial reporting quality, results
indicate that they do not significantly contribute to audit production outcomes, and,
therefore, to a substitution of audit effort within the groupings of key audit activities
or auditor staff ranks. Although these results corroborate results from prior studies
and are explainable in the context of this study’s research setting, they are,
nonetheless, counter-intuitive and contrary to auditing standards and results from
other auditing research. Further research could address these results in alternative
settings (that is, addressing research design limitations related to population/sample
characteristics) and/or by using more direct measures of inherent risk, control risk,
and financial reporting quality (that is, addressing research design limitations related
to measurement error). However, obtaining proprietary working paper based data on
both audit production outcomes and the auditor’s engagement risk assessments is
costly (explaining the scarcity of audit production studies).

Whilst using an

experimental/behavioral approach would not solve the problem since the counter
intuitive results predominantly appear in other similar archival based production
studies. In addition, this study’s results corroborate findings from prior studies on
the problematical nature of identifying, separating, and measuring inherent and
control risks (Dusenbury, Reimers, and Wheeler 2000).

On auditee business risk assessments, results indicate that changes in such risk
assessments impact on audit production outcomes and overall audit strategies as
evidenced in the substitution of audit effort, particularly between key auditor staff
ranks, with the pattern of substitution depending on the nature of the risk assessment
change (that is, intra- or inter-audit). These results support the use and relevance of
the holistic, top-down approach to engagement risk assessment in the current audit
methodology and practice of a major audit authority. However, inter-audit changes
281 For further discussion, see Chapter Four, Section 4.3.1 and O’Keefe, Simunic, and Stein (1994).
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in auditee business risk assessments were found not to have as significant an impact
on the substitution of audit effort between key audit activities. Therefore, whilst
these findings provide useful insights into how changes in auditee business risk
assessments influence overall audit strategies related to the mix of auditor staff rank
hours, future research is warranted to address the apparent weak (lack of a)
substitution of audit effort between key audit activities given intra-audit (inter-audit)
changes in such risk assessments.

On the audit production models, again notwithstanding the research setting (that is,
population and sample characteristics), possible measurement error in the dependent
and explanatory variables, as well as specification error related to irrelevant or, more
probably, omitted variables, results on model significance suggest a limit to the
practical and statistical significance of highly detailed (disaggregated) audit
production outcome models. This is particularly the case as evidenced in the results
of the pre-planning activity (PPÄ) hour models. Nonetheless, future research that
explores the contribution of changes in engagement risk assessments on audit
production outcomes based on (i) alternative disaggregated audit hours, for example,
audit activities at account cycle, account balance, or assertion level, (ii) other
research settings, and (iii) different research designs (for triangulation of research
methods), may reveal other useful aspects of audit production.

11.5.2 Policy Implications for Regulation and Standard Setting
This research highlights that changes in auditee business risk assessments impact on
audit production outcomes and overall audit strategies as evidenced by the
substitution of audit effort within groupings of such audit production outcomes.
Specifically, evidence suggests that the pattern of substitution is influenced by the
nature of the change in such risk assessments. These results demonstrate that recent
regulatory efforts in response to renewed criticism of the audit profession following
the recent spate of spectacular corporate collapses and audit failures, have influenced
audit methodology and practice to the desired effect. Efforts referred to are in the
form of the release of the Audit Risk Standards, whose objectives included a re
engineering of the audit risk model so that explicit consideration is given to (i)
auditee business risks (ISA 315/AUS 402), and (ii) the two-stage process of
engagement risk assessment (that is, initial understanding of risks and subsequent
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testing of such understanding through further audit procedures) (ISA 315/AUS 402
and ISA 330/AUS 406).

This research also shows that changes in other engagement risk assessments related
to inherent risk, control risk and financial reporting quality have little, if any, impact
on audit production outcomes, corroborating levels based results from prior studies
yet contrary to auditing standards and guidance. Research design limitations aside,
the results may reflect inadequacies in current audit methodology and practice for
directing the auditor’s attention to such assessments, as compared to auditee business
risk assessments. In light of the success of the regulatory efforts related to the
auditor’s explicit consideration of auditee business risk, this suggests that similar
efforts may be warranted for (re-) focusing attention to assessments of inherent risk,
control risk, and financial reporting quality.

Attention should be directed at

addressing the interrelatedness of inherent and control risks, which adversely affects
the measurement, (that is, identification or assessment) of such risks.

Focusing on financial reporting quality, results indicate that such assessments,
whether levels or change based, do not significantly impact on audit production
outcomes. These findings may be driven by a specific population characteristic
reflecting state legislation requiring the reporting of a disclosure index that identifies
compliance with a number of financial reporting based statutory disclosure
requirements beyond those of the Australian accounting standards and other
authoritative pronouncements. Compliance with such disclosure requirements may
enhance the quality of financial reporting to such an extent that there is no impact on
audit production. If these results are interpreted as lending some support to this
proposition, then there is a case for similar regulatory intervention in other
jurisdictions in the form of a disclosure index that reflects financial reporting quality,
or, for that matter, any other engagement risk.

In summary, the findings of this study inform regulators and standard setters that
recent efforts by way of the issue of the Audit Risk Standards, released in response to
public criticisms of the audit profession in the aftermath of recent spectacular
corporate collapses and audit failures, have had a desired impact on audit
methodology and practice. That is, explicit consideration of auditee business risk
assessments, reflective of the holistic, top-down audit approach, and intra- and inter-
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audit changes in such risk assessments, can influence audit production outcomes,
and, therefore, overall audit strategies for achieving audit effectiveness and
efficiency.

In addition, and in light of the success of such efforts, addressing

counter-intuitive results on the impact of other key engagement risk assessments on
audit production outcomes provides motivation not only for future research, but also
for further similar efforts from regulators and standard setters. ,

11.6 Summary and Conclusion
The purpose of this study is to increase knowledge and understanding concerning
how the external auditor’s engagement risk assessments affect audit resource
allocation decisions as revealed by audit production outcomes and overall audit
strategies. In light of key requirements of the recently issued Audit Risk Standards,
the study is motivated to examine how such decisions are influenced by holistic
based engagement risk assessments, such as auditee business risks, as well as intraand inter-audit changes in these and other engagement risk assessments. Another
source of motivation is to address theoretical gaps and research design weaknesses in
prior studies that manifest themselves as mixed and counter-intuitive results on the
expected positive relation between client risk characteristics/auditor engagement risk
assessments and audit planning, production, or pricing decisions. This is achieved by
developing alternative audit production models, and using longitudinal (panel) and
highly detailed data comprising the auditor’s engagement risk assessments and
corresponding audit production outcomes. In addition, access to unique proprietary
data from the working papers and management information and billing systems of an
Australian audit authority presents the opportunity to gain valuable insights into the
scarcely researched production of government and public sector audits.
Insights gained from this and other audit production studies make valuable
contributions to auditing research and on-going policy debates. Such studies provide
a greater understanding of how audit effectiveness (quality) and, in particular, audit
efficiency can be enhanced, useful to regulators, standard setters, and audit
practitioners.

The contributions of this study result from exploring the relation

between the external auditor’s engagement risk assessments and audit production
outcomes and overall audit strategies, and reflect the study’s collection of unique,
proprietary, and highly detailed risk assessment and corresponding audit production
data. Specifically, examining the impact of (i) intra- and inter-audit changes in, and
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(ii) holistic and traditional based engagement risk assessments on such audit resource
allocation decisions of a major audit firm.

Overall, key findings reveal the impact of auditee business risks, reflecting the
holistic audit approach to engagement risk assessment, on audit production
outcomes, including audit fees. Other key findings show the impact of intra- and
inter-audit changes in such risks on overall audit strategies for maintaining audit
effectiveness and enhancing audit efficiency, respectively, as evidenced by the
pattern of substitution of audit effort within groupings of audit production outcomes.
Combined, these findings support the recent issue of auditing standards focusing
audit methodology and practice on the understanding of auditee business risks that
may result in material misstatement of the financial reports (ISA 315/AUS 402), and
the two-stage assessment of these and other engagement risks (ISA 315/AUS 402
and ISA 330/AUS 406).

Similar efforts may be useful to address the counter

intuitive results of an apparent lack of contribution of inherent risk, control risk, and
financial reporting quality assessments on audit resource allocation decisions.
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APPENDIX 1

COPY OF DATA COLLECTION INSTRUMENT

Further to Chapter Six, Section 6.6, this appendix contains a copy of the data
collection instrument. Table 6.4 provides an outline of the instrument.
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>T

AUDIT PLANNING STUDY
Data Collection Instrument

Phase 1
2000
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PROGRAM PLANNING STUDY - PHASE ONE
Executive summary
Recently you received a memo from H H H H H H urging your participation in a
project we are conducting concerning audit program planning and achieving greater
audit efficiency. This project aims to examine planning decisions over a continuous
three-year period. Thus, your cooperation in completing the attached questionnaire
over the next few years is critical to obtaining the data needed for the project.
The questionnaire asks the audit manager(s)/senior(s) to report information
gathered directly from the working papers for the year 2000 audit of your
client/auditee. The questionnaire takes about 60 minutes to complete and should then
be reviewed by the engagement director and yourself for accuracy and completeness.
All responses are strictly confidential.
We greatly appreciate your cooperation in the study. Since the sample of
engagements is limited, your participation is vital to the success of the project. The
results will only be meaningful if a good response rate is achieved. Next year we will
send another questionnaire to provide us with data for the second phase of the study.
Please contact
I (project administrator) in the first instance, or Michael
De Martinis (9919 4633 or email: michael.demartinis@vu.edu.au) if you have
any questions. Thank you for your participation in the project.
Structure of Questionnaire
The instrument contains six main sections. Section A contains three parts: Part I has
nine questions on general auditee information including information on planned and
actual audit hours across audit staff and activities (questions 1 - 9). Part II has four
questions on business and strategic based risk assessments (questions 10-13). Part
III has a number of questions on engagement level (macro) risk assessments
(questions 14-37).
Sections B to E each contain four parts asking details on the four account areas of
interests to this study: (i) accounts receivable, (ii) accounts payable, (iii) property,
plant & equipment, and (iv) cash & investments. Part I asks for account (micro)
level assessments. Part II asks for inherent risk assessments for the primary audit
objectives for each of the above four accounts. Part III asks questions on control risk
assessments for each account, and Part IV asks for planned and actual hours and
details on the program plans for the substantive tests for each account.
Section F asks for rationale statement and demographic data on the person(s)
completing the questionnaire.
The following page details the outline of the instrument. To facilitate completion of
the questionnaire, you may wish to tear the next page out and cross each question
after its completion.
If you would like a summary of the results of the study, please provide your name
and address to
Thank you for your cooperation.
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Outline of structure of instrument
Section A
Part I: General client/auditee information
3, 4, 5
Audit fees and non-audit fees.
6 Financial and other demographic data.
7 Total auditor hours - planned and actual.
8 Disaggregated auditor hours - planned and actual: 5 staff levels, and 11 audit activities.
9 Audit team complexity and experience.
Part II: Client/auditee business (strategic) factors
10 Auditee business risk - external and internal.
11 Strategic risk.
12 Process risk.
13 Residual risk.
Part III: Client/auditee (macro) situationalfactors:
14 Knowledge of the entity’s accounting personnel.
15 Accounting personnels’ general attitude.
16 Degree of computerization (input/process/output).
17 Degree of computerization (financial information systems).
18 Level of general controls.
19 Management aggressiveness.
20 Management change/tumover.
21 Liquidity problems.
22 Profitability.
23 Industry/sector change.
24 Revenue recognition practices.
25 Earnings quality.
26 Accounting practices.
27 Earnings management.
28 Accounting estimates and valuations.
29 Management fraud.
30 E-commerce risks.
31 Judgment.
32 Degree of complexity.
33 Unusual or non-routine transactions.
34 Appropriateness of assumptions.
35 Audit differences and adjustments.
36 Internal auditing.
37 Auditor use of decision aids/experts.
Section B, C, D, and E: Accounts Receivable, Accounts Payable, Property, Plant and
Equipment, and Cash and Investments
Part I: Account cycle situationalfactors:
Judgment.
38, 48, 58, and 68
Degree of complexity.
39, 49, 59, and 69
Unusual or non-routine transactions.
40, 50, 60, and 70
Appropriateness of assumptions.
41, 51, 61, and 71
Audit differences and adjustments.
42, 52, 62, and 72
Management fraud.
43, 53, 63, and 73
Part II: Audit objectives: Inherent risks
44, 54, 64, and 74
Part III: Control risk assessments
45, 55, 65, and 75
Part IV: Planned and actual hours, and Substantive audit program details
46-41 , 56-57, 66-67, and 76-77: Planned/actual hours - nature, extent, and timing.

Section F Rationale Statement and Demographic data
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IT IS VITAL THAT ANSWERS TO THESE QUESTIONS ARE DETERMINED
DIRECTLY FROM THE WORKING PAPERS, since the purpose o f the research is
to examine planning judgements as they actually occurred on the engagement.
Therefore, go to the working papers to answer each question rather than relying on
memory or recall. For each question indicate the reference in the working papers
where you obtained the information to answer the question. Many o f the questions
are part o f the usual documentation on engagements. In some cases the answer to a
question may not be documented in the working papers. In these instances, use your
professional judgement in responding to the question and indicate “JUDGEMENT”
under the category o f “other sources”.
An example is provided below for a hypothetical auditee where the effect o f inflation
is assessed as "moderately significant" in the initial planning phase, (ie say around
the second mark left o f the scale). However, test results obtained from the testing
phase indicate that inflation was found to have had “no effect” (ie close to the
seventh mark o f the scale).

NOTE, A CROSS SHOULD BE PLACED ANYWHERE ALONG THE
SCALES.
EXAM PLE: (a) Based on the auditor’s initial understanding in the planning phase o f
the audit, evaluate the initial effect of inflation level on the entity's profitability.
Significant
Effect

No
Effect
„X -

------

-

(b) Evaluate the actual effect of inflation on the entity's profitability after
appropriate tests were carried out during the testing phase o f the audit.
Significant
Effect

No
Effect

Initial understanding
Information source(s)*
* Working paper reference or other source

Sincerely,

Michael De Martinis
Department o f Accounting
University of Melbourne

Actual result
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SECTION A
PART I: GENERAL AUDITEE INFORMATION
1.

Auditee_________________________________________ .

2.

Manager/Senior (completing questionnaire):________________________ (initials).
3.

The audit fee for this engagement is: (tick one)
______
______
______

Fixed fee basis
Hourly fee basis
Other (explain)

4.

What was the audit fee for the 2000 audit?____________________

5.

What were the additional fees for the 2000 audit?________________

6.

Please indicate the following 2000 financial data in thousands of dollars (SOOO's) (e.g.,
ten million dollars = $10,000).

Total assets
Fixed assets
A/R balance
A/P balance
INV balance
Investments
Cash balance
Others

Prior Year
(000's)
$
$
$
$
$
$
1_
$

Prior Year
(000's)
Total liabilities
$
Non-current liabilities $
Payroll
$
Total expenses
$
Total revenues
$
Audit materiality
$
$
$

Number of Accounts Receivable accounts
Number of Accounts Payable accounts
Number of employees

7.

(A) Total planned (budgeted) and actual audit hours on this engagement, including
auditor, manager, and director hours:
Planned hours of current year’s audit (PlanOO) = _____________
Actual hours of current year’s audit (ActOO) = _______________

8

:

Review-non-critical

Review-critical

Substantive-non-critical

Internal control evaluation and
testing (including CIS)
Substantive-critical

Detailed planning-not including
analytical procedures
Analytical procedures

Strategic risks

10. Financial statement
disclosure/presentation
11. Client/auditee interaction

9.

8.

7.

6.

5.

4.

3.

§

2.

Total Manager
Hours
Plan
00

Total Senior
Hours
Plan
Act
00
00

55 ü

Initial/preliminary planning.

8
Total Auditor
Hours
Plan
Act
00
00

mm

1.

Audit phase

Total Director
Hours
Plan
Act
00
00

JH

*3 ►

<u

Oo
< °

o
ä
con

£o
O
<
oU
c<u

<5
V-c

cS
2

^2
^o55
3
O
a>
c

.2

13

£
£

Total Other
Hours
Plan
Act
00
00

Total Team
Hours
Plan
Act.
00
00
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(A) Indicate (i) 2000 audit team composition (ie number of staff in current team), (ii)
nature and extent (ie no change/number of added/deleted staff), and (iii) timing (ie
year-end/interim/ etc) of CHANGES in the following personnel on the engagement
from the prior year (tick where appropriate)
Number
in
current
team

No change in
staff level
(tick)

Change in staff
(number)
(additions) (deletions)

Timing of staff
change
(Yearend/Interim/etc)

Director
Manager
Senior
Staff
Other
(B) If possible, please provide the reasons for the staff changes (ie departure,
resignation, retirement, transfer, promotion, etc). If you require more space please
write on the back of this page.

(C)
General.

Indicate the number of years the auditee has been audited by the Audito

Number of years:____________
(D) Indicate experience (number of years) of each staff on present ENGAGEMENT.
Where more than one level of staff is involved indicate the number of years for each one (eg.
for three seniors, indicate their experience as follows: 3, 2, and 1).
Director ___________________________
M anagers)_________________________
Senior(s)___________________________
Staff
___________________________
Other(s) ___________________________
(E) Indicate experience (number of years) of each staff in present
INDUSTRY/SECTOR. Where more than one level of staff is involved indicate the number
of years for each one (eg. for three seniors, indicate their experience as follows: 3, 2, and 1).
Director ___________________________
Manager(s)_________________________
Senior(s)___________________________
Staff
__________________________
Other(s) ___________________________
(F) Provide details on any qualified opinions issued to the auditee during the last
three years (write on other side of this page if necessary).
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SECTION A (CONTI
PART H AUDITEE BUSINESS (STRATEGIC) RISK FACTORS (Questions 10-13)
Compared to the traditional audit where the auditor’s focus is on assessing the three audit
risk components - inherent, control and detection risks, the strategic-systems approach uses
a top-down or more holistic approach to frame the assessment of the auditee’s business, the
validity of the financial statements taken as a whole, and the account balances contained
therein. At the conclusion of the audit, the auditor will have developed a business risk
profile of the client/auditee organisation, which will impact on auditor effort decisions and
assist in the final review of the adjusted financial statements.
Below are a series of questions on the auditee’s business risk profile surrounding the audit
engagement. Questions are presented on a continuous scale; YOU MAY PLACE A TICK
AT ANY PLACE ALONG THE SCALE. Each question has two parts: the first part asks
you to rate the level of the risk as assessed in the audit planning phase, while the second
part asks you to rate the level as assessed from the results of the audit testing phase.
10.(a) From the audit planning phase, rate the level of auditee business risk: defined as
the risk that the entity’s business objectives will not be attained as a result of (i) the external
(ie local and global) including social, political, and economic, and (ii) internal factors (ie
organisational), pressures and/or forces.
(i) the level of auditee business risk - external.
Extremely
high level

Extremely
low level

(ii) the level of auditee business risk - internal.
Extremely
high level

Extremely
low level

(b)
(i) From the results of the audit testing phase, rate the level of auditee business
risk - external.
Extremely
high level

Extremely
low level

(ii) From the results of audit testing phase, rate the level of auditee business risk internal.
Extremely
high level

Extremely
low level

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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11 .(a) From the audit planning phase, rate the level of strategic risk: defined as the risk
that the entity’s strategy and strategic management process will not achieve statutory
obligations.
Extremely
high level

Extremely
low level

(b) From the results of the audit testing phase, rate the level of strategic risk.
Extremely
high level

Extremely
low level

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

12.(a) From the audit planning phase, rate the level of process risk: defined as the risk that
the entity’s key business processes are not fulfilling their objectives.
Extremely
high level

Extremely
low level

(b) From the results of the audit testing phase, rate the level of process risk
Extremely
low level

Extremely
high level

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source
13.(a) From the audit planning phase, rate the level of residual risk defined as the risk that
the entity has not considered all significant business risks, or the extent to which strategic
and process risks remain uncontrolled.
Extremely
high level

Extremely
low level

(b) From the results of the audit testing phase, rate the level of residual risk.
Extremely
Extremely
low level
high level

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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SECTION A (CON'D
PART m AUDITEE ENGAGEMENT (MACRO) FACTORS (Questions 14-37)
Below are a series of questions on the general environment/conditions surrounding the audit
engagement this year. Questions are presented on a continuous scale; YOU MAY PLACE A
TICK AT ANY PLACE ALONG THE SCALE. Each question has two parts: the first part
asks you to rate the level of the risk as assessed in the audit planning phase, while the
second part asks you to rate the level as assessed from the results of the audit testing
phase.
14.(a) From the audit planning phase, rate the level of knowledge of the entity's
accounting personnel (i.e., controller and staff) in terms of their awareness and
understanding of accounting principles and practices and how to apply them. Consider
degrees held, training courses attended, and your observations of the personnel.
Extremely high
knowledge level

Extremely low
knowledge level

(b) From the results of the audit testing phase, rate the level of knowledge of the
entity's accounting personnel (i.e., controller and staff) in terms of their awareness and
understanding of accounting principles and practices and how to apply them. Consider
degrees held, training courses attended, and your observations of the personnel.
Extremely high
knowledge level

Extremely low
knowledge level

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

15.(a) From the audit planning phase, rate the accounting personnels’ general attitude
in accomplishing their responsibilities.
Extremely
conscientious

Unconscientious

(b) From the results of the audit testing phase, rate the accounting personnels’ general
attitude in accomplishing their responsibilities (controller and staff).
Extremely
conscientious

Unconscientious

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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16.(a) From the audit planning phase, rate the degree of computerization (in terms of
input/ processing/ outputs) of the entity's financial information system(s)
Significant
Computerization

No
Computerization

(b)From the results of the audit testing phase, rate the degree of
computerization (in terms of input/processing/outputs) of the entity's
financial information system(s)
Significant
Computerization

No
Computerization

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

17.(a) From the audit planning phase, what degree is (are) the entity's financial
information system(s) computerized?
Completely
manual

Completely
computerised

(b)From the results of the audit testing phase, rate the degree that the entity's
financial information system (s) is (are) computerized?
Completely
computerised

Completely
manual

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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18.(a) From the audit planning phase, rate the overall level of general controls, including
potential for management override. Consider factors such as organizational structure,
documentation policies, existence of budgets and comparison of budgets to actual results,
and existence of an internal audit department.
Extremely strong
general controls

Extremely weak
general controls

(b)From the results of the audit testing phase, rate the overall level of general
controls, including potential for management override. Consider factors
such as organizational structure, documentation policies, existence of
budgets and comparison of budgets to actual results, and existence of an
internal audit department.
Extremely strong
general controls

Extremely weak
general controls

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

19.(a) From the audit planning phase, rate management's (i.e., CEO, CFO, and other
operating officers) aggressiveness in committing the entity to high risk ventures or projects.
Extremely
aggressive

Extremely
conservative

(b)From the results of the audit testing phase, rate management's (i.e., CEO,
CFO, and other operating officers) aggressiveness in committing the entity
to high risk ventures or projects.
Extremely
aggressive

Extremely
conservative

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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20.(a) From the audit planning phase, evaluate the extent of high level management
change (i.e., CEO and other key operating officers).
Extremely
high turnover

No
turnover

(b) From the results of the audit testing phase, rate the extent of high level
management turnover (ie., CEO & other key operating officers).
Extremely
high turnover

No
turnover

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

21.(a) From the audit planning phase, indicate whether the client/auditee has experienced
significant liquidity problems.
No

Yes

(b)From the results of the audit testing phase, rate the client’s/auditee’s liquidity
problems.
Yes

--•

No

Initial understanding

Information source(s)*
* Working paper reference or other source

Actual result
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22.(a) From the audit planning phase, evaluate the profitability of the client/auditee
relative to the industry/sector.
Significantly
Less

Same

Significantly
Greater

(b) From the results of the audit testing phase, rate the profitability of the
client/auditee relative to the industry/sector.
Significantly
Less

Same

Initial understanding

Significantly
Greater

Actual result

Information source(s)*
* Working paper reference or other source

23 .(a) From the audit planning phase, evaluate the rate of change of the industry/sector.
Rapid
Decline

Stable

Rapid
Growth

(b) From the results of the audit testing phase, evaluate the rate of change of the
industry/sector.
Rapid
Decline

Stable

Initial understanding
Information source(s)*
* Working paper reference or other source

Rapid
Growth

Actual result
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24.(a) From the audit planning phase, rate the level of the client’s/auditee’s revenue
recognition practices in terms of their impact on the validity of the related financialstatement assertions.

Reflects
underlying
cash flows

Occurs long in
advance of cash
flows

(b) From the results of the audit testing phase, rate the level of the client’s/auditee’s
revenue recognition practices.
Reflects
underlying
cash flows

Occurs long in
advance of cash
flows

Initial understanding

Actual result
•

Information source(s)*

* Working paper reference or other source

25.(a) From the audit planning phase, rate the level of earnings quality given the their
accuracy and performance in terms of their impact on the validity of the related financialstatement assertions.
Extremely
conservative

Extremely
aggressive

(b) From the results of the audit testing phase, rate the level of earnings quality.
Extremely
conservative

Extremely
aggressive

Initial understanding
Information source(s)*

* Working paper reference or other source

Actual result
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26.(a) From the audit planning phase, rate the level of the client’s/auditee’s accounting
practices as compared to common industry/sector practices.
Extremely
conservative

Extremely
aggressive

(b) From the results of the audit testing phase, rate the level of accounting practices as
compared to common industry/sector practice.
Extremely
conservative

Extremely
aggressive
1 ...... | ...... | ...... | ...... | ....... 1 ----- 1
Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

27.(a) From the audit planning phase, rate the level of earnings management practices
based on impression management, income smoothing, and/or other earnings management
activities.
Decreases income
and seldom occur

Increases income and
frequently occurs

(b) From the results of the audit testing phase, rate the level of earnings management.
Decrease income
and seldom occur

Increase income and
frequently occurs

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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28.(a) From the audit planning phase, rate the level that accounting estimates and
valuations reflect significant business risks.
Consistent
year-to-year

Frequently altered as preaccrual income fluctuates

(b) From the results of the audit testing phase, rate the level of accounting estimates and
valuations.
Consistent
year-to-year

Frequently altered as preaccrual income fluctuates

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

29.(a) From the audit planning phase, rate the likelihood of management fraud at the
overall financial statement level.
High
probability

Little or
no probability

(b) From the results of the audit testing phase, rate the likelihood of management fraud at
the overall financial statement level..
High
probability

Little or
no probability

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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30.(a) From the audit planning phase, rate the level of the entity’s e-commerce risks,
defined as the risks associated with a lack of the following e-commerce related issues:
strategies, security, skills, investment, implementation.
Extremely high
level of e-risk

Little or no
e-risk

(b) From the results of the audit testing phase, rate entity’s e-commerce risks.
Extremely high
level of e-risk

Little or no
e-risk

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

31.(a) From the audit planning phase, rate the degree to which judgement
(including estimates) was overall required in arriving at the key entries to
the entity’s financial statement accounts.
Extreme
judgement
was required

Little or no
judgement
was required

(b)From the results of the audit testing phase, rate the degree to which
judgement (including estimates) was overall required in arriving at the key
entries to the entity’s financial statements accounts.
Little or no
judgement
was required

Extreme
judgement
was required

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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32.(a)From the audit planning phase, rate the overall degree of complexity underlying the
entries made to the entity’s financial statement accounts. For example, summarizing cash
receipts usually is not complex, whereas calculating the liability and expense related to
federal income taxes is often highly complex.
An extremely
high level of
complexity underlying
the entries

Little or no
complexity
underlying
the entries

(b) From the results of the audit testing phase, rate the overall degree of complexity
underlying the entries made to the entity’s financial statement accounts. For example,
summarizing cash receipts usually is not complex, whereas calculating the liability and
expense related to federal income taxes is complex.
An extremely
high level of
complexity underlying
the entries

Little or no'
complexity
underlying
the entries

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

33.(a) From the audit planning phase, rate the relative number of unusual or non-routine
transactions (including related party transactions) included in the entity’s financial
statement accounts as compared to similar clients/auditees in the industry/sector.
A significant
number of unusual
transactions

Very few or no
unusual
transactions

(b) From the results of the audit testing phase, rate the relative number of unusual or non
routine transactions included in the entity’s financial statement accounts as compared to
similar clients/auditees in the industry/sector.
A significant
number of unusual
transactions

Very few or no**'
unusual
transactions

Initial understanding
Information source(s)*
* Working paper reference or other source

Actual result
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34.(a) From the audit planning phase, indicate the appropriateness of assumptions
underlying the accounting for unusual or non-routine transactions and accounting estimates
included in the entity’s financial statement accounts as compared to similar
clients/auditees in the industry/sector.

Assumptions are
appropriate

Assumptions are
inappropriate

(b)From the results of the audit testing phase, rate the appropriateness of
assumptions underlying the accounting for unusual or non-routine
transactions and accounting estimates included in the entity’s financial
statement accounts as compared to similar clients/auditees in the
industry/sector.
Assumptions are
appropriate

Assumptions are
inappropriate

Initial understanding

Actual result

Information source(s)*
* Working paper reference or other source

35. Indicate the total number of audit differences or adjustments affecting the entity’s
financial statement accounts (include all differences whether waived or not). Also include
a brief description of the cause of the audit difference.
Note: Indicate Number of differences not dollar amounts..
Number
of differences
Causing
understatement
of account

Causing
overstatement
of account

Number of Differences
Equalling or Exceeding
Audit Materiality
Causing
Causing
understatement of overstatement
account
of account

Current
Audit
Prior
Audit
Information Source (s ):

(Tick one or more)

• Summary of Audit Differences Working Paper
• Adjusting Journal Entries Working Paper
• Reclassification Journal Entries Working Paper
• Other source (Specify WP reference or other source)

__
__
__
__

Appendix 1

36

329

(a) Does the auditee have internal auditors (Yes or No)?_________________ _

If your answer is Yes, go to the next part of this question. If your answer is No go to
Question 37.
(b) Is the internal audit function performed by in-house personnel or
externally?_______________
(c) What is the focus of the internal audit function: Financial, Compliance or
Operational?
Provide (other) details if necessary:

(d) Based on your understanding and preliminary assessment of internal auditing,
rate the likely effect on lowering the entity’s overall control risk.
Extremely
high effect

Extremely
low or no
effect

(e) From the actual audit results, rate the effect that internal auditing had
on lowering control risk.
Extremely
low or no
effect

Extremely
high effect

Initial understanding

Actual result

Information source(s)*

* Working paper reference or other source

37.(a) From the audit planning phase, rate the level of use of expert decision/planning
aids and/or use of assistance from industry specialists
Extremely
high level

Extremely
low level

(b) From the results of the audit testing phase, rate the level of use of decision/planning
aids and/or use of assistance from industry specialists.
Extremely
high level

Extremely
low level

Initial understanding
Information source(s)*

* Working paper reference or other source

Actual result

*
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SECTIO N F
R A TIO N A LE STA TEM EN T
Overall and in summary, where significant differences in any one or all of the focus (ie
cycles), nature, timing, and extent of audit procedures DID OCCUR between the planned
and actual audit programs please briefly explain where (ie which cycle), why (ie the
reason(s) for changing plans) and how the audit programs were changed (ie in terms of the
nature, extent, and/or timing).
(Some possible reasons why include: Enhance audit efficiency; Strategic and business risk
factors; Inherent risk factors; Account materiality; Accounting control risk; Financial
changes to client; New audit; Procedures considered ineffective; Budget in prior year
unrealistic; Improve coordination and complete audit earlier; Use of decision aids; Design of
decision aids; Effects of computerization (including knowledge management programs); On
line assistance from industry specialists; Other, etc.)

D EM O G R A PH IC DATA (Person com pleting questionnaire)
Please indicate your:
Staff level______________________________________________

Years on present client/auditee

Indicate which section(s) (A, B, C etc.) o f
the questionnaire you completed

R EV IEW O F RESPONSES
Engagement manager

___________________
(Initials)

and/or
Engagement director

___________________
(Initials)

If you would like a summary of the results of the study, please provide your name and
address to
Thank you fo r your cooperation.
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APPENDIX 2
GRAPHICAL EXAMINATION OF AUDITOR EFFORT DATA

A2.1 Introduction
Further to Chapter Eight, Section 8.3, this appendix presents results of the graphical
examination of the planned and actual auditor effort data based on normal probability
plots, histograms, and scatterplot matrices. The graphical presentations are generally
grouped according to the following auditor effort details: (i) audit fees and aggregate
(total) audit hours; (ii) auditor staff ranks; and (iii) key audit activities.

Hair,

Anderson, Tatham, and Black (1998, page 71) point out that comparing the observed
data values with a normal distribution are problematic for smaller samples, where the
construction of the histogram can distort the visual portrayal.

However, in

comparison to statistical methods that produce correlation values (for example, the
Pearson product-moment correlation coefficient), where such values represent only
the linear relation between variables and not the non-linear effects, scatterplot
matrices are particularly useful for identifying non-linear and/or random bivariate
relations, as well as for displaying homoskedastic/heteroskedastic relations, outliers,
and influential observations. As a result, Hair, Anderson, Tatham, and Black (1998,
page 75) state, “it is always prudent to examine all relationships to identify any
departures from linearity that may impact the correlation.” Statistical correlation
results are discussed in Chapter Eight, Section 8.8.

A2.2 Audit Fees and Aggregate Audit Hours
Figure A2.1 shows the normal probability plots for the aggregate auditor effort data
(audit fees (FEES) and total audit effort hours (TAH) (planned and actual)), for years
2000 and 2001. There is evidence of some departure from the diagonals, indicative
of a departure from normality. The pattern of departure is consistent with positive
skewness, which may be remedied via a logarithmic transformation, as discussed
further in Chapter Eight, Section 8.9. The histograms in Figure A2.2 confirm the
positive skewness.

Chapter Eight, Section 8.6 contains detailed discussion on

complimentary statistical tests for normality as well as techniques for dealing with
non-normality, whilst Chapter Eight, Section 8.8 examines in detail the assumption
of linearity using statistical methods and presents techniques for dealing with non
linearity. In addition to examining graphically the univariate nature of the audit
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production variables, Chapter Eight, Section 8.8 also examines the correlation
between these variables via Pearson and Spearman rank correlation coefficients.
Figure A2.3 shows the scatterplot matrix for the four aggregate auditor effort
variables, indicating strong linearity between all bivariate relations.

A2.3 Auditor Staff Ranks
Figure A2.4 contains normal probability plots for the six auditor staff rank categories
(director hours (DIR), manager hours (MAN), director plus manager hours (DMH),
senior hours (SEN), auditor hours (A UD), and senior plus auditor hours (SAH)), for
years 2000 and 2001, and for planned and actual hours. The plots indicate non
normality in the form of positive skewness, with senior hours (SEN) - year 2000
actual, and auditor hours (AUD) - year 2000 actual to a lesser extent (see Figures
A2.4(t) and A2.4(v), respectively).

Histograms, as contained in Figure A2.5,

confirm the positive skewness. Figure A2.6 presents scatterplot matrices for the six
auditor staff rank hours grouped by year (2000 and 2001) and type (planned and
actual), generally showing the expected strong liner relations. Also evident are a
number of cells with potential outliers and influential observations.

These are

considered in detail in Chapter Eight, Section 8.5 using statistical methods.

A2.4 Key Audit Activities
Recall that the original audit activity data collected was for planned and actual audit
hours disaggregated across eleven key audit activities (see Chapter Six, Section 6.5.2
and Chapter Seven, Section 7.2). These eleven audit activities are combined to form
composite, or summated key audit activity variables as shown in Figure 5.2 and as
used in the audit production models listed in Table 5.2.

The key audit activity

variables are detailed in Table 7.1. Therefore, graphical analyses for normality and
linearity are presented for these key audit activities for both the planned and actual
data, and for the 2000 and 2001 years. Figure A2.7 reveals positive skewness for all
audit activity variables, and the histograms in Figure A2.8 support these findings.
The scatterplot matrices in Figure A2.9 indicate that the bivariate relations between
the audit activities are mostly linear or random, with no apparent evidence of non
linearity.
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Figure A2.1
Norm al probability plots o f year 2000 (n = 22) and year 2001 (n = 38) audit fees,
chargeable dollars, and total planned (n=26 and 38) and actual (n - 22 and 38)
audit hours
(b)

(a)
Audit fees 2000

Audit fees 2001

i2

Observed Cum Prob

Observed Cum Prob

o.oo

Observed Cum Prob
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F ig u r e A 2 .2

Histograms o f audit fees, and total audit hours
(a)

Audit fees 2000

(b)

Audit fees 2001

(d)

(C)

0.0

500.0 1000.0 1500.0 2000.0 2500.0 3000.0 3500.0

Total audit effort - actual 2000

Total audit effort - planned 2000

500.0

1000.0

1500.0

2000.0

2500.0

Total audit effort - actual 2001

Total audit effort - planned 2001

3000.0

3500.0

Appendix 2

335

Figure A2.3
Scatter plot matrix o f year 2000 (n = 22) and year 2001 (n = 38) auditfees,
chargeable dollars, and total planned (n-26 and 38) and actual (n - 22 and 38)
audit hours
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Figure A2.4
Normal probability plots o f auditor staff rank hours: Year 2000planned
(n = 26); Year 2000 actual (n = 22); Year 2001 planned (n - 38);and
Year 2001 actual (n = 38)
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Figure A 2.5

Histograms of auditor staff rank hours: Year 2000 planned (n = 26); Year 2000
actual (n = 22); Year 2001 planned (n = 38); and Year 2001 actual (n = 38)
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Audirtor hours - actual 2000

Auditor hours - planned 2000
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Figure A2.6
(a) Scatterplot matrix o f auditor sta ff rank hours:
Year 2000, planned and actual (n = 22)
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(b) Scatterplot matrix o f auditor sta ff rank hours:
Year 2001, planned and actual (n = 38)
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(c) Scatterplot matrix of auditor staff rank hours:
Years 2000 and 2001, planned (n= 22)
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Figure A2.7
Normal probability plots of key audit activity hours: Year 2000planned (n = 26);
Year 2000 actual (n = 22); Year 2001 planned (n - 38); Year 2001 actual (n = 38)
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Figure A2.8

Histograms of key audit activities hours: Year 2000 planned (n = 26); year 2000
actual (n = 22); year 2001 planned (n = 38); and year 2001 actual (n = 38)
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Figure A2.9
(a) Scatterplot matrix of audit activities hours: Year 2000, planned (n = 26)
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APPENDIX 3

MISSING DATA ANALYSIS FOR THE AUDITOR EFFORT DATA

A3.1 Introduction
Further to Chapter Eight, Section 8.4, this appendix presents results of missing data
analysis (MDA) of the auditor effort data.

Hair, Anderson, Tatham, and Black

(1998) point out the need to consider four main issues for dealing with missing
values. One, understand the reasons leading to missing data. Two, observe their
pattern to try to determine whether data is randomly missing, that is, the degree of
randomness this is achieved using descriptive statistics and summary statistics of
pretest data. Three, diagnose the randomness of the missing data, and four, apply a
remedy for dealing with the missing data. The presentation of the following missing
data analysis is based on addressing these four issues.

A3.2 Understanding the Missing Data
On understanding reasons leading to the extent of missing data in this study’s
sample, Chapter Eight, Section 8.4 discusses a major factor is related to the laborintensive nature of the data collection process. That is, the process involved (i)
collecting unique and highly detailed (disaggregated) audit production and the
auditor’s engagement risk assessments from working papers and/or management
information and billing systems, and (ii) a number of accountability measures to
ensure careful completion and validation of the participants’ responses. In addition,
the project administrators warned that the requested disaggregated audit hour data
might not be available or easily collectable for many of the auditees, particularly
smaller ones. As a result, the prevalence of missing vales for the disaggregated
auditor effort data is not surprising (see also Chapter Six, Section 6.4, Table 6.2).

282 Tabachnick and Fidell (2001, page 59) state, “if only a few data points, say 5% or less, are missing
in a random pattern from a large data set, the problems are less serious and almost any procedure for
handling missing values yields similar results.” Although they qualify this statement by noting that
there are as yet no firm guidelines for how much missing data can be tolerated for a sample o f a given
size. Nonetheless, there are statistical procedures, such as SPSS Missing Value Analysis (MVA),
designed to highlight patterns o f missing values as well as to replace them in the original data set with
values derived from complex statistical techniques.
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A3.3 Pattern of Missing Data
On examining the pattern of the missing values, this is achieved using descriptive
and summary statistics of pretest (that is, untransformed) data.

Table A3.1 shows

the prevalent pattem of the missing data for the auditor effort variables grouped into
type (that is, planned or actual) and year (that is, 2000 or 2001). Table A3.1 details
that 26 of the 46 cases (that is, survey recipients) have no missing values for the
planned 2000 based auditor effort variables, whilst 22, 38, and 38 of the 46 cases
have no missing values for year 2000 actual, year 2001 planned, and year 2001
actual based auditor effort variables, respectively (see also Table 6.2). All 46 survey
recipients have no missing planned or actual values for the aggregate auditor effort
variables (that is, audit fees (FEES), and total audit effort hours (TAH)), with missing
values solely for the disaggregated auditor effort hours - across both the key audit
activities and the auditor staff ranks.

Variable

Table A3.1
Tabulated Missing Data Patterns for Auditor Effort Data
Year 2000
Year 2001
Year 2000
Year 2001
Actual
Planned
Planned
Actual
No. of Cases Vo. of Cases No. of Cases No. of Cases
26
22
24
38
20
8
38
8

FEE
TAH
PPA
ERU
EPC
ERT
ADAE
ETC
DIR
MAN
DMH
SEN
AUD
SAH
Complete if ...*

26

X
X
X
X
X
X
X
X
X
X
X
X
46

22

X
X
X
X
X
X
X
X
X
X
X
X
46

38

X
X
X
X
X
X
X
X
X
X
X
X
46

38

X
X
X
X
X
X
X
X
X
X
X
X
46

a Number o f complete cases if variables missing in that pattern (marked with X) are not used.
Where: FEE = Audit fees; TAH = Total audit effort hours; PPA = Pre-planning activity hours; ERU =
Engagement risk understanding hours; EPC = Engagement planning component hours; ERT =
Engagement risk testing hours; ADAE = Additional direct audit effort hours; ETC = Engagement
testing component hours; DIR = Director hours; MAN = Manager hours; DMH = Director hours plus
Manager hours; SEN = Senior hours; AUD = Auditor hours; and SAH = Senior hours plus Auditor
hours.
283 Hair, Anderson, Tatham, and Black (1998) point out that there are two main patterns of
randomness to consider: (i) missing at random (MAR), where missing values o f a variable Y depend
on variable X, but not on Y; and (ii) missing completely at random (MCAR), where the observed
values o f Y are truly a random sample o f all Y values, with no underlying process that lends bias to
the observed data.
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A3.4 Diagnosis of Missing Data
On diagnosing the randomness of the missing data, a number of tests are available
(as summarized by Hair, Anderson, Tatham, and Black 1998, pages 58 - 61). One
overall test of the missing data being MCAR is Little’s MCAR test, which makes a
comparison of the actual pattem of missing data with what would be expected if the
missing data were completely randomly distributed. If the observed frequencies are
similar to the expected frequencies, such that no significant differences are found, the
missing data can be classified as MCAR. The appropriate test statistic is the chisquare test of independence, where the null hypothesis is that there are no significant
differences between the expected and the observed values. A small chi-square value
or large p value indicates that the observed and expected observations are similar,
and that the null hypothesis can be retained. Table A3.2 reports the significance
level of Little’s MCAR test for each of the four auditor effort data groups. For all
groups, Little’s MCAR test is not significant (p > 0.05), and the null hypothesis that
there are no significant differences between the expected and observed values can be
accepted. Therefore, the missing data process is considered to be MCAR, and one of
a number of remedies can be employed to accommodate the missing data in
subsequent multivariate analysis.
Table A3.2
Results of Little’s MCAR Testfor Groupings of Auditor Effort Data
Chi-square

Y ear 2000
P la n n e d
0.452

Y e a r 2000
A ctu a l
1.509

Y e a r 2001
P lan n ed
2.5

Y e a r 2001
A ctu a l
2.607

df

1

1

1

1

Prob value =

0.501

0.219

0.114

0.106

A3.5 Remedying the Missing Data
On applying a remedy for the missing data, these include: (i) use of observations
with complete data only; (ii) deleting cases and/or variables; (iii) estimating missing
variables using valid values of other variables and/or cases in the sample (so-called
imputation methods); or (iv) treat missing data as data through the use of modelbased procedures.

Common methods of generating replacement values for the
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missing data include mean substitution, regression, and expectation maximization
(EM) methods.284

For this study, given that the focus is on examining the relation between
disaggregated auditor effort details and the auditor’s engagement risk assessments,
the last three methods are ignored and only survey respondents with no missing
disaggregated audit hour data are used in subsequent multivariate (regression)
analyses. This method affects the year 2000 sample more so, with over half of the
actual 2000 group eliminated, resulting in final usable samples (survey respondents)
of 26 and 22 (out of 46) for the planned and actual groups, respectively. For the year
2001, the sample reduces from 46 to 38 usable survey respondents for both the
planned and actual groups. Notwithstanding both the focus of this study and the
available methods for replacing missing values, a pooled sample of up to 60 auditees
should suffice for statistical purposes (see Chapter Ten, Section 10.2), and is similar
in number to those reported in prior literature (see Table 6.3).

A3.6 Summary and Conclusion
Given the proportion of missing values within the four audit effort data groups (that
is, year 2000 planned, year 2000 actual, year 2001 planned, and year 2001 actual),
this section considered the reasons for, and the pattern of missing values for each of
the groups. The labor-intensive nature of the data collection process is a significant
reason for the extent of missing data, which prevails for the disaggregated auditor
effort details. Diagnosis of the randomness of the missing data for each of the data
sets revealed that they were all MCAR, allowing for a number of remedies for
dealing with the missing data. However, given the extent of missing data, as well as
the focus of this study on examining the relation between disaggregated auditor
effort details and the auditor’s engagement risk assessments, methods for replacing
missing data are ignored, and only survey respondents with a complete set of the
requested disaggregated auditor effort data are used in subsequent multivariate
(regression) analyses.

284 Tabachnick and Fidell (2001, page 66) list the advantages and disadvantages o f all three methods,
and state, “EM methods offer the simplest and most reasonable approach to imputation o f missing
data” whether or not the pattern o f the missing data is MCAR.
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APPENDIX 4
GRAPHICAL EXAMINATION OF THE THREE SUMMATED RISK
SCALES

Further to Chapter Nine, Section 9.2, this appendix presents results of the graphical
examination of the three summated risk scales based on the twenty-eight engagement
risk assessment items, grouped according to data type (that is, year 2000 RERU
(planned), year 2000 RERT (actual), year 2001 RERU (planned), and year 2001
RERT (actual)).

Figure A4.1 shows the normal probability plots for the three

summated scales. There is evidence of some departure from the diagonals for some
of the variables, indicative of a departure from normality. The patterns of departure
are consistent with positive and negative skewness, which may be remedied via data
transformation techniques.

Section 9.8 discusses data transformation of the

summated scales in context of the specified audit production models as listed in
Table 5.2.

Figure A4.2 shows the histograms that confirm the positive and negative skewness of
some variables, as well as normality of others.

Section 9.5 contains detailed

discussion on complimentary statistical tests for normality as well as techniques for
dealing with non-normality.

Section 9.7 examines in detail the assumption of

linearity using statistical methods and presents techniques for dealing with non
linearity, and examines the correlation between these variables via Pearson and
Spearman rank correlation coefficients.

Figure A4.3 shows the scatterplot matrix for the summated scales, indicating strong
linearity between some bivariate relationships, particularly between the items within
each of the three summated scale groups. Other cells indicate a random relationship
with no apparent evidence of non-linearity. Also evident are a number of cells with
potential outliers and influential observations.
Section 9.4 using statistical methods.

These are considered in detail in
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Figure A 4.1

Normal probability plots of year 2000 (n = 46) and year 2001 (n - 46) for business
risk, inherent/control risk, andfinancial reporting quality summated scales
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Figure A4.2

Histograms of year 2000 (n = 46) and year 2001 (n = 46) for business risk,
inherent/control risk, andfinancial reporting quality summated scales
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APPENDIX 5

MISSING DATA ANALYSIS FOR THE TWENTY-EIGHT ENGAGEMENT
RISK ASSESSMENT ITEMS

Further to Chapter Nine, Section 9.3, this appendix presents results of a missing data
analysis for the twenty-eight engagement risk assessment items.

Recall from

Appendix 3 that four main issues for dealing with missing values are: (i) understand
the reasons leading to missing data; (ii) determine whether data is randomly missing;
(iii) diagnose the randomness of the missing data; and (iv) apply a remedy for
dealing with the missing data (Hair, Anderson, Tatham, and Black 1998).

On understanding reasons leading to the extent of missing values in this study’s
sample, and examining the pattern of the missing data, Chapter Eight, Section 8.4
points out that a major factor is the labor intensive nature of the data collection
process. That is, audit production and the auditor’s engagement risk assessment data
were collected from the audit authority’s working papers and/or management
information and billing systems.

Specific to the auditor’s engagement risk

assessment data, Table A5.1 shows the extent of missing data for all twenty-eight
individual items and the three summated risk scales (based on the average of the
component items), for year 2000 RERU, year 2000 RERT, year 2001 RERU, year
2001 RERT, and pooled data. For the pooled data, the highest percentage of missing
variables is 18.48 percent of the auditees for the profitability item (PROFIT),
followed by earnings management (EARNMAN) (13.04 percent), and most items
having none or less than 5 percent missing values. Overall, 2.6 percent of values are
missing (that is, 134 missing values divided by 5152 (46 auditees times 4 times 28
variables)).

The items with the most missing values, (that is, PROFIT and

EARNMAN) more than likely reflect the respondents’ view that these items lack
relevance in some public sector entities, where performance may be based on other
(non-financial) criteria.

Discussions with the project administrators confirm this

viewpoint that these items are not as relevant for many public sector entities as they
would be for private sector reporting entities variables (recall that these variables
were included since they were part of Mock and Wright’s (1993, 1999) engagement
level (macro) risks).
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On diagnosing the randomness of the missing data across the items and cases, Table
A5.2 reports the significance level of the MCAR test for each of the five data groups
(that is, year 2000 RERU, year 2000 RERT, year 2001 RERU, and year 2001 RERT,
as well as for the pooled data). For all data groups, Little’s MCAR test is not
significant (p > 0.05), and the null hypothesis that there are no significant differences
between the expected and observed values can be accepted. Therefore, the missing
data process can be considered to be MCAR, and an appropriate remedy can be
employed to accommodate the missing data in subsequent multivariate analysis.

On applying a remedy for the missing data, given that only a few data points are
missing (that is, less than 5 percent for all five data groups as shown in Table A5.1),
and the three summated scales are based on the average of the component items,
methods for replacing missing data (as discussed in Chapter Eight, Section 8.4) are
ignored, and no further action is deemed necessary.
Table A5.2
Results of Little’s MCAR testfor the twenty-eight engagement risk assessment
items
Year 2000
Year 2000 Year 2001 Year 2001
Pooled
RERT
RERT
RERU
RERU
Chi-square
df
Prob =

354.162
336
0.238

329.335
311
0.227

373.587
357
0.262

365.366
333
0.107

944.998
2218
1.00
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APPENDIX 6

RELIABILITY AND VALIDITY OF THE THREE SUMMATED RISK
SCALES

A6.1 Introduction
Further to Chapter Nine, Section 9.10, this appendix presents a detailed analysis of
the reliability and validity of the three summated risk scales for the twenty-eight
engagement risk assessment items.

An advantage of using summated scales in

subsequent regression analyses is that they overcome measurement error inherent in
the all measured variables, as well as represent the multiple aspects of a concept in a
single measure (Hair, Anderson, Tatham, and Black 1998). The construction of
summated scales should be based on, or at least consider, four basic issues: (i)
conceptual definition (including content or face validity); (ii) dimensionality; (iii)
reliability; and (iv) construct validity (that is, convergent and discriminant validity),
although it is common to see in studies discussion and results reported only on the
last two issues. This appendix considers in some detail all four issues, in addition to
the reporting and discussion of the reliability and construct validity of the three
summated risk scales in Section 9.10.

A6.2 Conceptual Definition
On conceptual definition, or theoretical basis, for the three summated risk scales,
prior literature is the primary source (see Chapter Five, Section 5.2). Recall that one
set of engagement risk assessment items is chosen to measure auditee business risk,
reflecting the strategic - systems based audit approach (Bell, Marrs, Solomon, and
Thomas 1997).

Another set of items is chosen to measure audit risk model

components related to inherent risk and control risk. This set of items is adopted
from Mock and Wright (1999), which was used as the basis of the auditor’s
n o r

engagement risk assessments in other related studies.

A final set of risk items is

included to reflect financial reporting quality attributes, sourced from both the Bell,
Marrs, Solomon, and Thomas (1997) and the Mock and Wright (1993, 1999) studies.
Therefore, the three summated scales correspond to dimensions that are named and

285 DiPietro, Mock, and Wright (1994), Fukukawa, Mock and Wright (2004), Mock and Wright
(1993), and Quadackers, Mock, and Wright (1996).
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related to concepts with adequate content (or face) validity, as appearing in, and
empirically supported by, the literature.

A6.3 Dimensionality
On dimensionality (the ability of the items to represent one of the three concepts
(summated scales)), this is assessable using either exploratory or confirmatory factor
analysis. Dimensionality is closely related to issue of discriminant validity, or the
extent to which the scale is sufficiently different from other similar concepts. From
the results of a principal components analysis (see Section 9.11), there is strong
evidence of the dimensionality of the business risk scale (BUSINESS) and the
financial reporting quality scale {QUALITY), however, the inherent/control risk scale
(INHCON) is not as “clean”. This is not surprising given that both auditing standards
and research support the inter-relatedness of the audit risk model components, and,
therefore, the difficulty in distinguishing (both theoretically and practically) between
inherent risk and control risk.

Nonetheless, care should be taken in interpreting

results of analyses involving the inherent/control risk scale (INHCON).

A6.4 Reliability
On reliability (consistency between multiple measurements of the variable), there are
several measures relating to each separate item within a scale (for example, item-tototal correlation and the inter-item correlation), or to the consistency of the entire
scale (that is, Cronbach’s alpha). Table 9.8 contains results of the more commonly
reported Cronbach’s alphas for the three summated risk scales using year 2001 initial
understanding (RERU) and test-based (RERT) engagement risk assessment details.
Whilst Tables A6.1 to A6.12 contain results of other reliability measures related to
each separate item within a scale (including the Cronbach’s alphas), using both
RERU and RERT for years 2000 and 2001. Where Cronbach’s alphas, item-to-total
correlations, and inter-item correlations are above the recommended levels of 0.70,
0.50, and 0.30 respectively, these results indicate highly reliable scales, noting that
Cronbach’s alpha of 0.60 are acceptable for exploratory research such as this study
(Hair, Anderson, Tatham, and Black 1998).

The problematic results are for the inherent/control risk scale (INHCON), where the
reliability measures are below the recommended levels, indicating that this scale is
286 See, for example, ISA 200 (AUS 202) and Dusenbury, Reimers, and Wheeler (2000).
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not as reliable as the other two scales. Once again, these results are not surprising
given the inter-relatedness of these two audit risk model components, as discussed in
Section A6.3.

Nonetheless, the results suggest that some items should not be

included in this scale or at least care should be taken when interpreting the results of
any subsequent analyses that use the scale. Even if scale items are deleted, the
measures to do not improve to the above recommended levels.

A6.5 Validity
Lastly, on validity (the extent to which a scale accurately represents the concept of
interest, and is specifically referred to as construct (or congruent) validity), construct
validity comprises two aspects: (i) convergent validity (the extent to which the scale
is correlated with other known measures of the concept); and (ii) discriminant
validity (the extent to which the scale is sufficiently different from other similar
concepts, and discussed above as part of the dimensionality issue).

On convergent

validity, since there is no direct test to assess the validity of the summated scales,
Hair, Anderson, Tatham, and Black (1998, page 129) point out that convergent
validity can be assessed by comparing summated scale analyses with the original
variables (or with other composite measures such as factor scores).

Referring to

the results in Tables 9.5 and 9.7, the summated scales show similar patterns of
dispersion and central tendency as the individual items. Therefore, there is evidence
that the three summated risk scales demonstrate some level of convergent validity
with their component set of engagement risk assessment items.

A6.6 Summary and Conclusion
Problems exist in the uni-dimensionality (that is, reliability and discriminant validity)
of the inherent/control risk scale (.INHCON).

However, this is not surprising,

particularly in light of auditing standards and research that support the inter
dependent nature of these two audit risk model components (ISA 200/AUS 202 and
Dusenbury, Reimers, and Wheeler 2000). On the other hand, prior literature (Mock
and Wright 1993, 1999), and this study’s results provide strong evidence supporting
the scale’s conceptual definition (that is, content validity), and convergent validity.
As for the auditee business risk (.BUSINESS) and financial reporting quality
287 Sekaran (2003) also discusses criterion-related validity (the ability o f the measure to differentiate
individuals on a criterion it is expected to predict), but this is not considered in this study.
288 Hair, Anderson, Tatham, and Black (1998) and Sekaran (2003) also point out a number o f differing
methods available for assessing validity, ranging from the multitrait-multimethod (MTMM) matrices
to structural equation-based approaches.
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(lQUALITY) scales, these same sources also provide strong evidence supporting their
content validity, convergent validity, as well as reliability (consistency). Therefore,
all three summated risk scales can be used in subsequent analyses, bearing in mind
that results based on the inherent/control risk scale (INHCON) should be interpreted
with care given the prevailing reliability and validity problems.
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Table A6.1
Reliability analysis -A u ditee business risk scale: Year 2000 RERU (n=46)
Statistics for
Scale

Mean
22.6739

Variance
17.3691

N of
Variables
5

Std Dev
4.1676

Item Means

Mean
4.5348

Minimum
3.9022

Maximum
4.8804

Range
.9783

Max/Min
1.2507

Variance
.1862

Item Variances

Mean
1.1243

Minimum
.7465

Maximum
1.5624

Range
.8159

Max/Min
2.0930

Variance
.1434

Mean
.5874

Minimum
.3658

Maximum
.9827

Range
.6169

Max/Min
2.6864

Variance
.0364

Mean
.5374

Minimum
.3387

Maximum
.6952

Range
.3565

Max/Min
2.0524

Variance
.0144

Inter-item
Covariances

Inter-item
Correlations

Item-total Statistics

REXBUPO
RINBUPO
RSTRAPO
RPROPO
RRESPO

Scale
Mean
if Item
Deleted
18.7717
18.4022
17.9130
17.7935
17.8152

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Scale
Variance
if Item
Deleted
10.9190
10.3180
11.0367
13.0064
12.4484

Corrected
ItemTotal
Correlation
.5917
.7232
.7523
.5803
.6746

Analysis of Variance
DF
Sum of Sq.
156.3217
45
130.9000
184
4
34.2652
180
96.6348
3.5441
1
93.0907
179
287.2217
229
4.5348

Squared
Multiple
Correlation
.4749
.6420
.6723
.4294
.5812

Mean Square
3.4738
0.7114
8.5663
.5369
3.5441
.5201
1.2542

Alpha
if Item
Deleted
.8377
.7946
.7868
.8336
.8130

F

Prob.

15.9563

.0000

6.8148

.0098

Tukey estimate of power to which observations must be raised to achieve
additivity = 2.7690
Hotelling’s T-Squared = 34.3424
F = 8.0132
Prob. = .0001
Denominator = 42
Numerator = 4
Degrees, of Freedom:
Reliability Coefficients
Alpha =

.8455

5 items
Standardized item alpha =

.8531
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Table A6.2
Reliability analysis - Auditee business risk scale: Year 2 0 0 1 RERU (n=46)
Statistics for
Scale

Mean
22.8696

Variance
17.8826

N of
Variables
5

Std Dev
4.2288

Item Means

Mean
4.5739

Minimum
4.2391

Maximum
5.1522

Range
.9130

Max/Min
1.2154

Variance
.1318

Item Variances

Mean
1.2200

Minimum
.9097

Maximum
1.7082

Range
.7986

Max/Min
1.8779

Variance
.0989

Mean
.5891

Minimum
.3988

Maximum
.9338

Range
.5350

Max/Min
2.3416

Variance
.0219

Mean
.4903

Minimum
.3627

Maximum
.6542

Range
.2915

Max/Min
1.8035

Variance
.0088

Inter-item
Covariances

Inter-item
Correlations

Item-total Statistics

REXBSPl
RINBSP1
RSRTAP1
RPROP1
RRESP1

Scale
Mean
if Item
Deleted
18.6304
18.5761
18.3043
18.2500
17.7174

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Scale
Variance
if Item
Deleted
10.8715
11.6774
11.8386
12.1750
13.1850

Corrected
ItemTotal
Correlation
.6153
.6190
.6674
.6683
.5469

Analysis of Variance
Sum of Sq
DF
160.9435
45
184
137.8000
24.2543
4
113.5457
180
2.8481
1
110.6975
179
298.7435
229
4.5739

Squared
Multiple
Correlation
.4461
.4396
.4988
.5217
.3470

Mean Square
3.5765
.7489
6.0636
.6308
2.8481
.6184
1.3046

F

Alpha
if Item
Deleted
.7947
.7886
.7747
.7763
.8085

Prob.

9.6124

.0000

4.6055

.0332

Tukey estimate of power to which observations must be raised to achieve
additivity = 2.8737
Hotelling's T-Squared = 31.0838
F = 7.2529
Prob. = .0002
Degrees of Freedom:
Numerator = 4
Denominator = 42
Reliability Coefficients
Alpha =

.8236

5 items
Standardized item alpha =

.8279
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Table A6.3
Reliability analysis -Auditee business risk scale: Year 2000 RERT (n=46)
Statistics
Scale

for

Mean
22. 7 3 9 1

Variance
16».0749

Item Means

Mean
4.5478

Minimum
4.1304

Maximum
5.0217

Item Variances

Mean
1.0973

Minimum
.84 6 5

Maximum
1.5715

Mean
.5294

Minimum
.2 8 1 9

Mean
.4849

Minimum
.2814

Inter-item
Covariances

Inter-item
Correlations

Item-total

Variance
.1172

Range
.7250

Max/Min
1.8565

Variance
.0769

Maximum
.7691

Range
.4872

Max/Min
2.7284

Variance.
.02 1 6

Maximum
.6089

Range
.32 7 5

Max/Min
2.1638

Variance
.0100

Statistics
Scale
Variance
if Item
Deleted
9.2546
11.3219
10.4478
11.4132
11.2739

Source of V a r i a t i o n
Between People
Within People
Between Measures
Residual
Nonadditivi
Balance
Total
Grand Mean

A n alysis of Vari a n c e
S u m o f Sq.
DF
144.6739
45
123.8000
184
21.5717
4
180
102.2283
1.5140
1
100.7142
179
268.4739
229
4.5478

T ukey estimate of power
a d d itivity = 2.5191

Corrected
ItemTotal
Correlation
. 6882
.5513
.6837
.6137
.5711

Reliability Coefficients
.8233

Squared
Multiple
Correlation
.5091
.4 0 5 9
.4750
.42 8 9
.3964

Mean Square
3.2150
.6728
5.3929
.5679
1.5140
.56 2 6
1.1724

to w hich observations

Hotelling's T-Squared = 28.7017
F =
Degrees of Freedom:
Numerator =

=

Range
.8 9 1 3

Max/Min
1.2158

Scale
Mean
if I t e m
Deleted
REXBSAO
18.6087
RINBSAO
18.4239
RSTRATA
18.0870
RPROCAO
18.1196
RRESIDAO 17.7174

Alpha

N of
Variables
5

Std Dev
4. 0 0 9 3

must

6 .6971
4

be

item alpha

F

Prob.

9.4957

.0000

2.6909

.1027

raised

to ac h i e v e

Prob. =
Denominator =

5 items
Standardized

Alpha
if I t e m
Deleted
.7693
.8067
.7691
.7912
.80 1 3

=

.8248

.0003
42
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Table A6.4
Reliability analysis -Auditee business risk scale: Year 2001RERT (n=46)
Statistics for
Scale

Mean
22.5652

Variance
18.6623

N of
Variables
5

Std Dev
4.3200

Item Means

Mean
4.5130

Minimum
3.9457

Maximum
4.8804

Range
.9348

Max/Min
1.2369

Variance
.1876

Item Variances

Mean
1.1464

Minimum
.7354

Maximum
1.5581

Range
8227

Max/Min
2.1187

Variance
.1563

Mean
.6465

Minimum
.4360

Maximum
1.1696

Range
.7336

Max/Min
2.6825

Variance
.0501

Mean
.5763

Minimum
.4022

Maximum
.7626

Range
.3604

Max/Min
1.8959

Variance
.0127

Inter-item
Covariances

Inter-item
Correlations

Item-total Statistics

REXBUSA1
RINBSA1
RSTRATA1
RPROCA1
RRESIDA1

Scale
Mean
if Item
Deleted
18.6196
18.4130
17.8261
17.7174
17.6848

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Scale
Variance
if Item
Deleted
11.3909
10.9923
11.7691
13.9517
13.6151

Corrected
ItemTotal
Correlation
.6781
.7561
.7689
.6099
.6813

Analysis of Variance
Sum of Sq.
DF
167.9609
45
124.5000
184
34.5152
4
89.9848
180
5.2011
1
84.7837
179
292.4609
229
4.5130

Squared
Multiple
Correlation
.6025
.6823
.6625
.4496
.5660

Mean Square
3.7325
.6766
8.6288
.4999
5.2011
.4737
1.2771

Alpha
if Item
Deleted
.8448
.8212
.8170
.8576
.8440

F

Prob.

17. 2605

.0000

10. 9808

.0011

Tukey estimate of power to which observations must be raised to achieve
additivity = 3.0501
Hotelling's T-Squared = 34.9621
Degrees of Freedom:
Reliability Coefficients
Alpha =

.8661

F = 8.1578
Numerator = 4

Prob. = .0001
Denominator = 42

5 items
Standardized item alpha =

.8718
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Table A6.5
Reliability analysis Inherent/control risk scale: Year 2000 RERU (n=30)
-

Statistics
Scale

for

Item Means

Item Variances

Inter-item
Covariances

Inter-item
Correlations

Item-total

RKNOWP1
RATTIPl
RCOMP1P1
RCOMP2P1
RGENP1
RAGGREP1
R M A PI
RLIQUP1
RPROFP1
RINDUSP1
RFRAUP1
RERISKP1
RLOWEP1
REXPERP1

Mean
64 0 7 5 8

Variance
18. 4 5 5 0

Mean
4.5768

Minimum
2.5000

Maximum
5.9545

Range
3.4545

Max/Min
2.3818

Variance
1.0877

Mean
.9205

Minimum
.3385

Maximum
1.7959

Range
1.4574

Max/Min
5.3049

Variance
.1 9 7 7

Mean
.0306

Minimum
-.4531

Maximum
.8438

Range
1.2969

Max/Min
-1.8621

Variance
.0476

Mean
.0385

Minimum
-.4976

Maximum
.8727

Range
1.3702

Max/Min
-1.7539

Variance
.0560

Scale
Variance
if I t e m
Deleted
17.7831
15.7699
16.1326
15.3769
17.1723
17.0952
14.9650
16.1723
18.7959
18.2415
16.1880
16.3982
18.8670
15.3897

Corrected
ItemTotal
Correlation
.0160
.38 2 5
.1720
.2733
.0791
-.0394
.2161
.2276
-.1358
-.0252
.2677
.1342
-.1749
.17 3 0

Statistics

Scale
Mean
if Ite m
Deleted
58.9242
58.6364
61.5152
61.5758
59.1212
59.2727
58.8939
58.1212
60.0303
60.4091
58.6212
59.0152
59.6515
59.1970

Analysis of Vari a n c e
Source of Variation
S u m of Sq
DF
Between People
42.1829
32
Within People
836.8393
429
Between Measures
466.6282
13
Residual
370.2110
41 6
Nonadditivity
.0881
1
370.1230
Balance
415
Total
879.0222
461
Grand Mean
4.5768
T u k e y estimate of power
a d d i t i v i t y = .7919
Hotelling's T-Squared =
Degrees of Freedom:
Reliability Coefficients
Alpha

=

N of
Variables
14

Std Dev
4. 2 9 5 9

.3249

to w h i c h

14

Mean Square
1.3182
1.9507
35.8945
.88 9 9
.08 8 1
.89 1 9
1.9068

observations

869.5105
Numerator =

F =
13

Squared
Multiple
Correlation
.57 3 3
.47 3 3
.8 4 8 5
.8688
.6059
.49 6 0
.4042
.53 4 5
. 6644
.41 1 3
.5374
.6285
.4 9 9 8
.5129

must

be

raised

F

Pro b .

40. 3 3 4 0

.0000

0987

.7 5 3 5

to

achieve

41.8034
Prob . =
D e n o m i n a t o r = 20

items

Standardized

Alpha
if I t e m
Deleted
.3330
.2332
.2827
.2436
.3160
.3805
.2565
.2686
.36 6 1
.3381
.2610
.2967
.4215
.2774

item alpha

=

.3592

.00 0 0
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Table A6.6
Reliability analysis Inherent/control risk scale: Year 2001 RERU (n=33)
-

Statistics
Scale

for

Item Means

Mean
62 .9167

Dev
4.4336

Minimum
2.8000

Maximum
5.7333

Range
2.9333

Max/Min
2.0476

Variance
. 8 044

Mean
.7833

Minimum
.2 5 4 3

Maximum
1.3575

Range
1.1032

Max/Min
5.3379

Variance
.1344

Mean
.0478

Minimum
-.3744

Maximum
.5161

Range
.89 0 5

Max/Min
-1.3784

Variance
.04 3 0

Mean
.0466

Minimum
-.6689

Maximum
.7748

Range
1.4437

Max/Min
-1.1584

Variance
.0970

Inter-item
Covariances

Inter-item
Correlations

Statistics

Scale
Mean
if I t e m
Deleted
KNOWPO
57.7333
ATTITPO
57.5667
RCO1P0
60.0333
RCO2P0
60.1167
GENERP0
57.8500
RAGGP0
58.4833
RMANP0
57.9667
RLIQP0
57.1833
RPROFPO
58.9833
INDUSTP0
59.1667
RFRAUDP0
57.7500
RERKP0
58.0167
LOWERPO
58.8500
REXPP0
58.2167

Scale
Variance
if I t e m
Deleted
15.5989
17.0644
21.6540
21.6670
16.7095
17.4739
16.6713
13.7670
15.6118
18.7644
17.2198
19.5945
16.2612
18.7876

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

A n a l y s i s of V a r i a n c e
S u m o f Sq.
DF
40.7173
29
591.0179
390
313.7268
13
277.2911
377
14.9186
1
262.3724
3 76
631.7351
419
4.4940

Tukey estimate of power
additivity
= -2.1475

to w h i c h

Hotelling's T-Squared =
Degrees of Freedom:

590.9137

Reliability
Alpha

=

N of
Variables
14

Std

Mean
4.4940

Item Variances

Item-total

Variance
19 .6566

Coefficients

.4 7 61

Corrected
ItemTotal
Correlation
.41 9 6
.3968
-.4104
-.3916
.3794
.1327
.1751
.6230
.3868
.1460
.36 4 6
-.0833
.2169
-.0181

observations

Squared
Multiple
Correlation
.8119
.7232
.7409
.7 8 3 9
.6496
.29 3 5
.5302
.6980
.6047
.5272
. 6 007
.3778
.5593
.4591

Mean Square
1.4040
1.5154
24.1328
.7355
14.9186
.6978
1.5077

must

F = 26.6460
N u m e r a t o r = 13

14

be

item alpha

F

Prob.

32. 8 1 0 6

.0000

21. 3 7 9 6

.0000

raised to

achieve

Prob. = .00 0 0
D e n o m i n a t o r = 17

items

Standardized

Alpha
if I t e m
Deleted
.3846
.4147
.5543
.55 8 0
.4101
.4684
.4574
.30 5 5
.3915
.4649
.42 0 9
.5137
.4432
.5103

=

.4063
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Reliability analysis
Statistics for
Scale
Item Means

Item Variances

Inter-item
Covariances

Inter-item
Correlations

-

Table A6.7
Inherent/control risk scale: Year 2000 RERT (n=32)

Mean
63.5938

Variance
10.7813

Std Dev
3.2835

N of
Variables
14

Mean
4 5424

Minimum
2.4219

Maximum
6.0469

Range
3.6250

Max/Min
2.4968

Variance
1.1113

Mean
.9628

Minimum
.3710

Maximum
1.8808

Range
1.5098

Max/Min
5.0700

Variance
.2439*

Mean
.0148

Minimum
-.5474

Maximum
.7674

Range
1.3148

Max/Min
-1.4019

Variance
.0477

Mean
.0050

Minimum
-.4703

Maximum
.8521

Range
1.3224

Max/Min
-1.8118

Variance
.0517

Scale
Variance
if Item
Deleted
8.8226
8.0121
10.1469
9.9292
9.6772
12.6038
10.5716
9.7155
10.7598
10.7813
10.5554
10.7497
10.7235
9.8062

Corrected
ItemTotal
Correlation
.2593
.4010
-.0604
.0107
.0630
-.3805
-.1804
.1443
-.1191
-.0927
-.0711
-.1326
-.1598
-.1055

Item-total Statistics

RKNOWAO
RATTITA0
RCOMP1A0
RCOMP2AO
RGE 0
RAGGREA0
RMA_0
RLIQUA0
RPROFAO
RINDUSA0
RMANGA0
RERISKAO

RLOWERAO
REXPERA0

Scale
Mean
if Item
Deleted
58.5000
58.3125
61.0781
61.1719
58.7344
58.8438
58.4063
57.5469
59.5781
59.8438
58.1563
58.4844
59.2969
58.7656

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Analysis of Variance
DF
Sum of Sq.
23.8728
31
856.3214
416
462.3192
13
394.0022
403
.2914
1
402
393.7109
447
880.1942
4.5424

Squared
Multiple
Correlation
.5648
.6071
.8365
.8702
.4057
.4352
.4725
.3460
.4032
.4353
.2499
.4696
.6350
.2990

Alpha
if Item
Deleted
-.4878
-.6348
-.2465
-.3010
-.3404
.0717
-.1166
-.3687
-.2081
-.2339
-.2410
-.1927
-.1565
-.1981

Mean Square
F
Prob.
.7701
2.0585
35.5630
36.3752 .0000
.9777
.2914
.2975 .5858
.9794
1.9691

Tukey estimate of power to which observations must be raised to achieve
additivity = .5060
Hotelling's T-Squared = 953.9213
F = 44.9740 Prob. =
.0000
Degrees of Freedom:
Numerator = 13
Denominator = 19
Reliability Coefficients
Alpha =

-.2696

14 items
Standardized item alpha

0751
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Table A6.8

Reliability analysis Inherent/control risk scale: Year 2001RERT (n-34)
-

Statistics
Scale

for

Item Means

Mean
Variance
63.9559
22. 4 1 4 7
Mean
4.5683

Minimum
2.7353

Maximum
5.6912

Range
2.9559

Max/Min
2.0806

Variance
.8394

Mean
.8983

Minimum
.4093

Maximum
2.7311

Range
2.3217

Max/Min
6.6723

Variance
.3 6 4 6

Mean
.0541

Minimum
-.3714

Maximum
.7879

Range
1.1593

Max/Min
-2.1212

Variance
.0670

Mean
.0369

Minimum
-.6658

Maximum
.7893

Range
1.4551

Max/Min
-1.1855

Variance
.1068

Scale
Variance
if I t e m
Deleted
18.1399
19.4414
25.2959
25.3817
19.8906
17.6562
21.4574
16.1248
14.6381
21.6669
19.7150
23.1480
18.2730
20.7230

Corrected
ItemTotal
Correlation
.4252
. 4432
-.5113
-.5022
.2613
.3979
.0331
.6077
.3990
.0560
.3591
-.1791
.3367
.0589

Item Variances

Inter-item
Covariances

Inter-item
Correlations

Item-total

RKNOWA1
RATTITA1
RCOMP1A1
RC0MP2A1
RGE 1
RAGGREA1
RMA 1
RLIQUIAl
RPROFA1
RINDUSTA
RMA GA1
RERISKA1
RL0WERA1
REXPERTA

N of
Variables
14

Std Dev
4.7344

Statistics

Scale
Mean
if I t e m
Deleted
58.7647
58.5735
61.1471
61.2206
58.8971
59.3676
58.7206
58.2647
59.7059
60.1912
58.7794
58.9412
59.6912
59.1618

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

A n a l y s i s of V a r i a n c e
DF
S u m o f Sq.
52.8346
33
733.1964
442
371.0236
13
362.1728
42 9
17.5474
1
344.6254
428
786.0310
4 75
4.5683

T u k e y e stimate of p ower
additivity = -1.9820

to whi c h

observations

Squared
Multiple
Correlation
.8093
.7104
.74 7 3
.75 4 3
.6 5 6 5
.5 0 7 5
.2341
.6603
.5378
.2432
.4625
.2 9 2 9
.4 5 0 5
.3 9 2 0

Mean

Square
F
1.6010
1.6588
28.5403
33. 8 0 6 5
.8442
17.5474
21. 7 9 2 6
.8052
1.6548

must

be

r a i s e d to

F = 31.4112
Prob. =
Hotelling's T-Sq u a r e d = 641.6861
Denominator = 2 1
N u m e r a t o r = 13
D e g rees of Freedom:
Reliability Coefficients
Alpha

=

. 4 7 27

14

items

Standardized

Alpha
if I t e m
Deleted
.3848
.4063
.5623
.5661
.4337
.3828
.4838
.3138
.3547
.4752
.4188
.5377
.40 3 5
.4846

item alpha =

.3490

Prob.

.0000
.0000

achieve

.0000
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Table A6.9
Reliability analysis Financial reporting quality scale: Year 2000 RERU (n-35)
-

Statistics for
Scale
Item Means

Item Variances

Inter-item
Covariances

Inter-item
Correlations

Mean
43 8857

Variance
40. 7513

N of
Variables
9

Std Dev
6.3837

Mean
4.8762

Minimum
4.5000

Maximum
5.5000

Range
1.0000

Max/Min
1.2222

Variance
.1123“

Mean
.9730

Minimum
.6618

Maximum
1.4172

Range
.7555

Max/Min
2.1416

Variance
.0774
■
:a

Mean
.4444

Minimum
.0809

Maximum
.7794

Range
.6985

Max/Min
9.6364

Variance
.0267

Mean
.4620

Minimum
.1153

Maximum
.7666

Range
.6513

Max/Min
6.6487

Variance
.0218

Scale
Variance
if Item
Deleted
30.5933
32.4895
32.4172
33.1437
32.7618
34.7702
35.2218
31.8962
30.7218

Corrected
ItemTotal
Correlation
.6637
.6895
.7822
.6425
.6329
.5150
.5041
.5762
.7248

Item-total Statistics

RGCFP0
RGVLP0
ACCAP0
EAMAP0
ESVAP0
RJUDP0
RCOMPO
RROUPO
ASSUMPO

Scale
Mean
if Item
Deleted
39.1286
39.2143
39.2429
39.0571
38.6000
39.2429
39.3857
38.8286
38.3857

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Analysis of Variance
Sum of Sq
DF
34
153.9492
280
175.2222
8
31.4429
143.7794
272
1.8811
1
271
141.8983
329.1714
314
4.8762

Squared
Multiple
Correlation
.7466
.7405
.7812
.6760
.6725
.4422
.4490
.4755
.7213

Mean Square
4.5279
.6258
3.9304
.5286
1.8811
.5236
1.0483

Alpha
if Item
Deleted
.8687
.8658
.8598
.8698
.8704
.8795
.8802
.8769
.8620

F

Prob.

7. 4354

.0000

3. 5926

.0591

Tukey estimate of power to which observations must be raised to achieve
additivity = -.7061
Hotelling's T-Squared = 47.9841
F = 4.7631
Prob. = .0010
Degrees of Freedom:
Numerator = 8
Denominator = 27
Reliability Coefficients
Alpha =

9 items

.8833___________ Standardized item alpha =

.8854__________
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Reliability analysis

Statistics

-

Table A6.10
Financial reporting quality scale: year 2001RERU (n=39)

for

Mean
43 .5513

Scale

N of
Variables
9

Std Dev
4.4748

Variance
20. 0 2 3 6

Item Means

Mean
4.8390

Minimum
3.9744

Maximum
5.4872

Range
1.5128

Max/Min
1.3806

Variance
.2524

Item Variances

Mean
1.0202

Minimum
.5509

Maximum
1.2561

Range
.7051

Max/Min
2.2799

Variance
.05 0 9

Mean
.15 0 6

Minimum
-.2738

Maximum
.5474

Range
.82 1 2

Max/Min
-1.9994

Variance
.04 2 6

Mean
.1504

Minimum
-.2997

Maximum
.4855

Range
.78 5 2

Max/Min
-1.6197

Variance
.0436

Inter-item
Covariances

Inter-item
Correlations

Item-total

Statistics
Corrected
ItemTotal
Correlation
.3005
.0748
.3939
.2694
.5629
.0757
.3716
.4358
.2315

Scale
Mean
if I t e m
Deleted
RREVCFP1
38.6410
RREWLP1
38.4359
RACCOP1
38.9615
REARNSP1
38.9744
RESTIMP
38.0641
RJUDGP1
39.1667
RCOMP1
39.5769
RNONRP1
38.5000
RASSUMP1
38.0897

Scale
Variance
if I t e m
Deleted
16.2099
18.0550
17.0577
17.0651
14.5813
18.5570
15.5860
15.1842
17.0509

Source of Variation
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean
m

A n a l y s i s of V a r i a n c e
S u m o f Sq.
DF
38
84.5442
312
343.1111
78.7450
8
304
264.3661
.4588
1
30
263.9073
350
427.6553
4.8390

Tukey estimate of power
a d d i t i v i t y = .2474
Hotelling's T-Squared =
Degrees of Freedom:
Reliability
Alpha

=

Coefficients

.6091

to w h i c h

observations

120.4853

F =
Numerator =

Squared
Multiple
Correlation
.3931
.3337
.4773
.3083
.34 7 5
.3744
.3594
.39 3 9
.2115

Mean Square
2.2248
1.0997
9.8431
.8696
.4588
.8710
1.2219

must

be

raised

F

Prob.

11.3188

.00 0 0

.52 6 8

.4 6 8 5

to a c h i e v e

12.2863
Prob.
8
Denominator

9 items
Standardized

Alpha
if I t e m
Deleted
.5789
.6412
.5646
.5866
.5052
. 6304
.5583
.5397
.59 6 6

item alpha =

.6143

=
=

.00 0 0
31
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Table A 6.ll
Statistics
Scale

for

Mean
43 .3333

Variance
24. 6228

N of
Variables
9

Std Dev
4.9621

Item Means

Mean
4.8148

Minimum
4.0000

Maximum
5.5128

Range
1.5128

Max/Min
1.3782

Variance
.2425

Item Variances

Mean
1.0345

Minimum
.5287

Maximum
1.4079

Range
.8792

Max/Min
2.6631

Variance
.0824 '

Mean
.2127

Minimum
-.2411

Maximum
.7303

Range
.97 1 3

Max/Min
-3.0294

Variance
.0564

Mean
.2127

Minimum
-.2290

Maximum
.5392

Range
.7682

Max/Min
-2.3550

Variance
.0470

Inter-item
Covariances

Inter-item
Correlations

Item-total

Statistics

Scale
Mean
if I t e m
Deleted
RREVCFAO
38.5000
RREWAO
38.3077
RACCA0
38.7308
REAR 0
38.8333
RESTIMA0
37.8846
RJUDGA0
38.9231
RCOMPLAO
39.3333
RNONROUA
38.3333
RASSUMA0
37.8205

Scale
Variance
if I t e m
Deleted
20.4211
23.4160
21.3532
19.5439
18.0719
21.6255
19.3070
17.7675
20.1643

S o u r c e of V a r i a t i o n
Betw e e n People
Within People
Between Measures
Residual
Nonadditivity
Balance .
Total
Grand Mean

A n a l y s i s of V a r i a n c e
S u m of Sq
DF
103.9630
38
325.5000
3 12
8
75.6553
249.8447
304
.1698
1
249.6749
3 03
429.4630
350
4.8148

T u k e y estimate of pow e r
a d d i t i v i t y = .5808
Hotelling's T-Squared
D e g r e e s of Freedom:
Reliability Coefficients
Alpha

=

.6996

to w h i c h

Corrected
ItemTotal
Correlation
.3215
-.0015
.4079
.4659
.5953
.2362
.4001
.5446
.5048

observations

113.4191
F =
Numerator = 8

Squared
Multiple
Correlation
.3432
.3390
.4094
.4107
.3907
.3489
.4244
.4922
.3321

Mean Square
F
2.7359
1.0433
9.4569
11. 5 0 6 7
.8219
.1698
2061
.8240
1.2270

must

be

r a i s e d to

item alpha =

.7086

Prob.

.00 0 0
.6502

achieve

11.5658
Prob.
Denominator = 3 1

9 items
Standardized

Alpha
if I t e m
Deleted
.6846
.7481
.6 7 2 8
.6 5 6 1
.6263
.6987
.6 6 8 8
.6 3 4 5
.6 5 4 3

=

.0000
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Table A6.12
Reliability analysis
Statistics
Scale

Mean
43 .82 8 6

Maximum
5.4571

Range
.8714

Max/Min
1.1900

Variance
.0899

Mean
.9852

Minimum

Maximum

Range

Max/Min

.6996

1.4265

.72 6 9

2.0390

Variance
.0691

Mean
.45 9 1

Minimum
.2109

Maximum
.7563

Range
.5454

Max/Min
3.5857

Variance
.0211

Mean
.4 7 3 1

Minimum
.2549

Maximum
.8133

Range
.5584

Max/Min
3.1905

Variance
.0171

Inter-item
Correlations

Statistics

Scale
Mean
if I t e m
Deleted
39.0429
39.2000
39.1857
38.9143
38.6429
39.2000
39.2429
38.8286
38.3714

Scale
Variance
if I t e m
Deleted
31.7261
33.5912
33.7807
34.1395
33.6996
35.7382
35.3437
32.7050
31.6227

Source of V a r i a t i o n
Between People
Within People
Between Measures
Residual
Nonadditivity
Balance
Total
Grand Mean

Hotelling's T-Squared =
Degrees of Freedom:
Reliability

Coefficients

.8871

Corrected
ItemTotal
Correlation
.6935
.6891
.7658
.6603
.6278
.5102
.5562
.5706
.7345

A n a l y s i s of V a r i a n c e
S u m o f Sq.
DF
158.3857
34
280
168.2778
25.1778
8
143.1000
27 2
1.7232
1
2 71
141.3768
314
326.6635
4.8698

Tukey estimate of power
additivity = -.7967

=

N of
Variables
9

Std Dev
6.4750

Minimum
4.5857

Inter-item
Covariances

Alpha

Variance
41. 9 2 5 6

Mean
4.8698

Item Variances

RREVCFA1
RREWLA1
RACCA1
REAR 1
RESTIMAl
RJUDGEA1
RCOMPLA1
RNONRTA1
RASSUMAl

Financial reporting quality scale: Year 2001RERT (n=35)

for

Item Means

Item-total

-

to w h i c h

Squared
Multiple
Correlation
.74 6 0
.7738
.7863
.6 7 3 9
.6392
.3724
.3991
.53 5 6
.6701

Mean Square
4.6584
.6010
3.1472
.5261
1.7232
.5217
1.0403

observations must

46.1572
Numerator

F =
=

8

be

4.5818
Denominator

item alpha =

F

.8899

Prob.

5. 9 8 2 1

.0000

3. 3 0 3 2

.0702

r a i s e d to

9 items
Standardized

Alpha
if I t e m
Deleted
.8702
.8709
.8665
.8733
.8756
.8844
.8811
.8828
.8662

achieve

Prob . =
= 27

.00 1 3
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APPENDIX 7

PRINCIPAL COMPONENTS ANALYSIS AND FACTOR ANALYSIS FOR
THE TWENTY-EIGHT ENGAGEMENT RISK ASSESSMENT ITEMS

A7.1 Introduction
Further to Chapter Nine, Section 9.11, this appendix presents an overview of two
data reduction techniques, principal components analysis (PCA) and factor analysis
(FA), followed by detailed results of both techniques using the study’s twenty-eight
engagement risk assessment items. The objectives of PCA and FA analysis can be
for the purpose of data reduction or for identifying structure through data
summarization (Hair, Anderson, Tatham, and Black 1998, page 95). The difference
being that data summarization stops at the determination of factor/component
loadings, whereas data reduction extends this to use the loadings for identifying
variables for subsequent analysis or making estimates of the factors/components
themselves (that is, through factor scores or summated scales), which then replace
original variables in subsequent analyses. This is discussed further in Section A7.9.

Given the large number of engagement risk items, data reduction techniques such as
PCA and FA provide the basis for creating a new set of variables that incorporate the
characteristics and nature of the original items in a much smaller number of new
variables. The techniques also provide evidence to help validate the grouping of the
items based on prior literature. The results of these analyses, whether to obtain
representative (or so-called surrogate) variables, factor or component scores, and/or
summated scales, or to validate prior groupings of variables, can be used in
subsequent multivariate analyses (as contained in Chapter Ten).

A7.2 Principal Components Analysis versus Factor Analysis
Both techniques are similar except that FA produces factors and only the shared
variance in the observed variables is analyzed, whilst PCA produces components and
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all the variance in the observed variables is analyzed.289

However, in most

applications, and despite the more restrictive assumptions associated with FA, both
PCA and FA arrive at essentially the same result, particularly if the number of
variables exceeds 30, or the communalities exceed 0.60 for most variables.
Nonetheless, given that the estimation of factor models requires techniques assuming
normality, linearity and homoskedasticity, violation of any of these assumptions
makes component models more appropriate. In summary, PCA is a data reduction
technique that defines new variables (components) from observed variables, whereas
FA presents a model for the observed variables in terms of underlying (unobserved)
factors with estimation techniques assuming non-violation of assumptions.

The next sections present results of principal components analysis (PCA) to provide
alternative evidence to that presented in Chapter Nine, Section 9.10 on the validity of
the grouping of the twenty-eight engagement risk assessment items into the three
summated risk scales. Following Hair, Anderson, Tatham, and Black’s (1998) sixstage model building paradigm, Section A7.3 outlines the objectives of PCA/FA
analysis and describes the research problem on hand.

Section A7.4 details the

selection of type of PCA/FA analysis: R-Type or Q-Type (also known as cluster
analysis). Section A7.5 considers results of the EDA carried in Section 9.2 and
assessment of the assumptions in PCA/FA analysis, whilst sections A7.6 and A7.7
discuss the selection of the extraction method (that is, PCA) and interpretation of the
derived factors/components, respectively. Given the selection of the PCA method,
Section A7.8 reports the validation and generalizability of the PCA analysis, and
Section A7.9 considers the use of the PCA results in subsequent regression
techniques. Section A7.10 presents results of a FA for comparison purposes.

289 Hair, Anderson, Tatham, and Black (1998, page 102) state, “the selection o f one model over the
other is based on two criteria: the objectives o f the factor analysis and the amount o f prior knowledge
about the variance in the variables. The components factor model is appropriate when the primary
concern is about prediction or the minimum number o f factors needed to account for the maximum
portion o f the variance represented in the original set o f variables, and when prior knowledge suggests
that specific and error variance represent a relatively small proportion o f the total variance. In
contrast, when the primary objective is to identify the latent dimensions or constructs represented in
the original variables, and the researcher as little knowledge about the amount o f specific and error
variance and therefore wishes to eliminate this variance, the common factor model is appropriate.”
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A7.3 Objectives of Component/Factor Analysis and Describing the Research
Problem
PCA/FA analysis can identify the structure of a set of variables and provide a process
for data reduction for exploratory or confirmatory purposes. This study’s twentyeight engagement risk items are examined to understand if they can be grouped and
reduced to a smaller number for use in subsequent multivariate techniques, and, in
particular, whether such groupings are similar to the groups as represented by the
three summated risk scales, therefore providing alternative evidence on the validity
of such scales. Representing the original variables in a smaller number of composite
variables allows subsequent multivariate techniques to be more parsimonious, as well
as deal with the issue of multicollinearity.

Therefore, the research purpose of

identifying representative variables from the original set of engagement risk items is
achieved via exploratory PCA/FA analysis, as distinct to confirmatory factor analysis
techniques, that is, structural equation modeling. Arguably, the research purpose
also is to confirm the appropriateness (validity) of the three summated risk scales in
representing the twenty-eight engagement risk assessment items.

However,

structural equation modeling cannot be used given this study’s sample size given that
the technique requires at least two hundred data points to produce statistically valid
results.
A7.4 Selecting the Type of Component/Factor Analysis (Research Design)
Since the objective is to understand the structure of variables, the R-type PCA/FA
analysis is used instead of the Q-type or cluster analysis, which is used to understand
cases.

Next, three issues require addressing: (i) variable selection; (ii) variable

measurement; and (iii) sample size. On variable selection and measurement, Hair
Anderson, Tatham, and Black (1998) note that variables should constitute a
homogeneous group, be of metric measurement, and include several variables (five
or more) that may represent each proposed factor, including at least one key variable
that closely reflects the hypothesized underlying factors, referred to as the marker
variable. The three summated scales all contain at least five variables. Potential
marker variables for each group (that is, those with a correlation coefficients greater
than 0.80) are as follows: for the auditee business risk scale (BUSINESS), the
business risk - external (EXTERNAL) and the business risk - internal (INTERNAL)
variables; for the inherent/control risk scale (INHCON), the general control
(GENCON) and management aggressiveness (AGGRESSIVE) variables; and for the
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financial reporting quality scale {QUALITY), the accounting practices (ACCPRAC)
and earnings management {EARNMAN) variables.

Regarding sample size, Hair, Anderson, Tatham, and Black (1998) provide “rules of
thumb” limits or benchmarks to calculate correlations between variables and to
minimize the chances of over-fitting the data or deriving factors/components that are
sample specific with little generalizability. These are (i) a sample size of 100 or
more is preferred, and (ii) have at least five times as many observations as there are
variables to be analyzed. With a pooled sample size of 184 observations (auditees)
(that is, 46 auditee samples cases across two years (2000 and 2001) and planned and
actual details), and a 6.57 to 1 ratio of observations to variables (that is, 184
observations divided by 28 variables), these are above the acceptable “rules of
thumb” benchmarks. On pooling the observations, Tabachnick and Fidell (2001)
suggest that although this may obscure differences rather than highlighting them,
when the same factors/components are expected from separate samples, as is the case
with the risk groupings of this study, pooling of the samples is desirable because of
the increase in sample size.

A7.5 Assessing Assumptions in Components/Factor Analysis
Since FA uses estimation techniques, for example, maximum likelihood, generalized
(weighted) least squares, and unweighted least squares, assumptions of normality,
homoscedasticity, and linearity are required, as well as examination of outliers and
influential observations amongst variables and cases. This is because violation of
these assumptions can diminish correlations between variables, and significance tests
(requiring normality) may be inappropriate.290 Violation of statistical assumptions
and examination of outliers for the twenty-eight engagement risk assessment
variables are discussed in Chapter Nine, Sections 9.4 to 9.8. Given violation of the
normality assumption (see Section 9.5), PCA is the more appropriate alternative to
FA. In addition, histograms as appearing in Appendix 4, Figure A4.2 reveal that
skewness is in different directions for different items, further weakening the factor
analysis.

290 Hair, Anderson, Tatham, and Black (1998, page 99) state, “only normality is necessary if a
statistical test is applied to the significance o f the factors, but these tests are rarely used.”

Appendix 7

385

In addition, the factorability of the correlation matrix must be assessed through (i) a
visualization of the correlation matrix, particularly for correlations that are greater
than 0.30 and significant, (ii) the overall significance of the correlation matrix for
non-zero correlations with Bartlett’s test of sphericity, and (iii) the pattern of the
correlations with Kaiser’s measure of sampling adequacy (MSA). The lowest MSA
value acceptable for a variable before it is omitted from subsequent analysis is 0.50.
Tables A7.1 and A7.2 present the Pearson (parametric) and Spearman rank (nonparametric) coefficients of correlation matrices, respectively, for the pooled
engagement risk assessment variables. From the Pearson (Spearman rank) matrix, 75
(42) of the 378 correlations (that is, 19.8 (11.11) percent) are greater than 0.30, and
169 (148) of the 378 correlations (44.7 (39.1) percent) are significant (p < 0.01 and
two-tailed). These results provide an adequate basis for proceeding to the next level
of assessing the overall significance of the correlation matrix for non-zero
correlations with Bartlett’s test of sphericity, and the pattern of the correlations with
Kaiser-Meyer-Olkin’s measure of sampling adequacy (MSA). Table A7.3, panel A
reports the Bartlett’s test showing that non-zero correlations exist at the significance
level of 0.00, and panel B a MSA value of 0.652 (being greater than 0.50). In
summary, and despite evidence supporting a violation of the normality assumption,
the three measures all indicate that the set of variables is appropriate for factor, as
well as component analysis.

A7.6 Selecting the Extraction Method
Decisions must be made regarding (i) the method of extracting the variables (that is,
PCA or FA) and (ii) the number of components/factors selected to represent the
underlying structure of the data.

The choice over PCA or FA is discussed jn

Section A7.2. Basically, PCA is appropriate when the objective is to summarize
most of the variance represented in the original variables into a minimum number of
factors for prediction purposes, whist FA is used primarily to identify factors or
dimensions that reflect what the originals variables share in common. Given that the
purpose of this analysis is to reduce the original set of engagement risk items into a
smaller number for use in subsequent multivariate techniques, then the PCA method
is more appropriate. In addition, given prior knowledge about the structure of the
latent factors (that is, business risks, inherent/control risks, and financial reporting
291 Tabachnick and Fidell (2001) list and briefly describe other extraction procedures related to FA
including: maximum likelihood factoring, unweighted least squares, generalized (weighted) least
squares, image factoring, and alpha factoring.)
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quality) and wanting to validate such structure, then this further diminishes the need
for FA.

Finally, given the apparent violation of the normality assumption (and

possibly others), then this makes PCA even more appropriate.

On the selection of the number of components (as distinct to factors) to be retained,
Tabachnick and Fidell (2001) and Hair, Anderson, Tatham, and Black (1998) list a
number of selection criteria. The two most common are latent roots or eigenvalues
greater than one (and is most reliable when the number of variables is between 20
and 50), and the scree test criterion, based on the scree plot of eigenvalues. Figure
A7.1 shows the Eigenvalue plot for the scree test criterion, indicating that nine
components may be appropriate using the eigenvalue greater than one criterion (that
is, the dashed horizontal line), whilst the scree plot criterion, based on the number of
components before the point at which the curve begins to straighten out (that is, the
solid arrow-headed line) indicates twelve components to extract. As a general rule,
the scree test results in at least one to three more components/factors being
considered for inclusion than does the eigenvalue criterion (Hair, Anderson, Tatham,
and Black (1998, page 104). Table A7.4 contains the results of the partitioning of
the total variance and confirms that based on Kaiser’s criterion of eigenvalues greater
than one, 9 components are appropriate in representing 73 percent of the variance of
the 28 variables.

However, selection methods also may be based on other heuristics including
prior/theoretical expectations or high communalities (that is, approaching 1.00).
Given prior expectations about the structure of the latent components, that is,
business risk, inherent/control risks, and financial reporting quality (see Chapter 5,
Section 5.2), and the primary objective to validate such structure, the number of
components selected is three, despite the results of the above eigenvalue criterion.
Note that the remaining sub-sections refer to components instead of factors given the
choice of PCA over FA, however, the issues and techniques covered apply equally to
both analyses.

A7.7 Interpreting the Components
This stage involves three steps: (i) computing the initial unrotated component matrix
to assist in obtaining a preliminary indication of the number of components to
extract, including interpreting and naming the components; (ii) selection of a
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rotational method (oblique for correlated components/factors or orthogonal
(VARIMAX) for uncorrelated components/ factors) to achieve simpler and
theoretically and more meaningful solutions, and to improve the interpretation of the
components by reducing some of the ambiguities that often accompany initial
unrotated component solutions; and (iii) component model respecification in terms of
deleting, changing the number of components, and examining results from other
types of rotation.

On the interpretation of the components, a decision is made regarding which
component loadings are significant or worth considering. This is based on both
practical and statistical significance. In general, given this study’s sample size (184
auditees - pooled sample), based on significance level at 0.05, and a power level of
80 percent, the guidelines presented by Hair, Anderson, Tatham, and Black (1998,
Table 3.2) suggest a significant component loading at 0.45 or greater. In addition to
examining the component matrix of loading, assessing the communalities of the
variables (that is, the amount of variance accounted for by the component solution
for each variable) is necessary, particularly for deciding on variable deletion. Once a
guideline is established, all variables with communalities less than the guideline are
considered as not having sufficient explanation, in which case two options are
available: (i) deletion of the variable(s) and a new factor solution with the deleted
variable derived; or (ii) ignore the variable(s) particularly if the objective of the
analysis is for data reduction. Finally, on component labeling, once a solution is
obtained in which all variables have a significant loading on a component, then a
label is assigned to each component that reflects the variables loading on that
component.
-

\.£

A7.7.1 Computing the Initial (Unrotated) Solution

Table A7.4 also contains the initial (unrotated) three-component solution, noting that
44 percent of the total variance is represented by the first three components, each
representing 19, 17, and 7 percent of the total variation, respectively. Table A7.5
contains the unrotated three-component matrix with loadings less than 0.45 in
absolute value suppressed, recalling that loadings less than 0.45 are considered
insignificant (see Section A7.7).

Whilst five items have not loaded on any

component (that is, management turnover (TURNOVER), profitability (PROFIT),
industry/sector change (INDUSTRY), E-commerce risk (E-RISK), and unusual and
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non-routine transactions (UNUSUAL), results are encouraging given that all five
business risk items have loaded onto component 2, and six of the nine financial
reporting quality items have loaded onto component 1. However, component 3
contains only two items (COMPUTER and AGGRESSIVE), with the remaining
inherent/control risk items spread across the other components.

Finally,

communalities are examined for possible variable deletion. Table A7.6 presents the
communalities of the variables, with ten being below 0.450 and the lowest
communality value for the management turnover variable (TURNOVER) (0.068).
However, since the objective of the analysis is for data reduction, these variables are
ignored, rather than deleted.

A7.7.2 Selection of a Rotational Method: Orthogonal versus Oblique
Hair, Anderson, Tatham, and Black (1998) point out that orthogonal (VARIMAX)
rotation is preferred when the objective of the research is to reduce the number of
original variables to a smaller set of uncorrelated variables, particularly for
subsequent use in regression techniques, regardless of how meaningful the resulting
factors/components may be. Oblique rotation is preferred when the objective is to
obtain several theoretically meaningful factors/components, which need not be
uncorrelated.

The choice of rotation method also is driven by which method

simplifies the interpretation of the factors. Given the objective in this study is to
reduce the original variables for subsequent use in regression techniques, then the
orthogonal rotation method is appropriate.

The last three columns of Table A7.4 contain the three-component solution for the
orthogonal (VARIMAX) rotation, representing 16, 15, and 13, percent of the total
variance.

Table A7.7 displays the three-component matrix with orthogonal

(VARIMAX) rotation, with component loadings less than 0.45 in absolute value
suppressed. Component 1 items with high positive loadings include all five business
and strategic risk items, as well as the JUDGE, COMPLEXITY, and EXPERT items.
It is not surprising to see additional items from the list of financial reporting quality,
including the EXPERT item, load with the business risk items. The inclusion of the
JUDGEMENT and COMPLEXITY items support the notion that business risk also is
linked to financial reporting based items (Bell, Marrs, Solomon, and Thomas 1997).
Component 2 items include six of the nine financial reporting quality items, as well
as positive loadings (that is, > 0.45) associated with KNOWLEDGE, AGGRESSIVE,
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and LIQUIDITY, supporting the notion that financial reporting quality also is linked
to inherent/control risk items. Component 3 has high absolute loadings for six of the
fourteen inherent/control risk items. Interesting, the inclusion of the GENCON item
amongst this component dominated by inherent risk items could be seen to support
further the interrelatedness of the inherent and control risk variables (ISA 200/AUS
402 and Dusenbury, Reimers, and Wheeler 2000).

Also, note that only one

inherent/control risk item loads onto component 1 (EXPERTS), suggesting that there
is little overlap between the business risk items and inherent/control risk items, or in
other words that business risk related items are worthy of separate consideration
from the traditional audit risk model based risk component items (see Chapter Three,
Section 3.4.3).

Note that the verbal anchors of the response scales for four

negatively loaded variables are the reverse of the other business risk variables (see
Table 7.2), therefore, the negative signs are expected.

A7.7.3 Component Model Respecifieation
In terms of deleting, changing the number of components, and examining results
from other types of rotation, since the three component VARIMAX rotation has
produced a solution consistent with prior expectations, no further analysis is
performed.
A7.8 Validation of Component Analysis
Validation is about the degree of generalizability of the results to the population and
the potential influence of individual cases or respondents on the overall results. Hair,
Anderson, Tatham, and Black (1998) suggest that, optimally, factor analysis should
be followed with some form of confirmatory factor analysis such as structural
equation modeling.292 Other means include a new sample or a split sample analysis
where, as the name suggests, the sample is split into two equal samples and the
components (factor) models are re-estimated to test for comparability. Results of a
split sample analysis are presented next, given that the sample size prohibits the use
of structural equation modeling.

The pooled sample is split between the year 2000 and 2001 engagement risk
assessment data, and the component models are re-estimated to test for

292 Hair, Anderson, Tatham, and Black (1998, page 128) state, “validation o f any factor analysis
results is essential, particularly when attempting to define underlying structure among the variables.”
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comparability. Table A7.8 reports Bartlett’s test of sphericity, showing that non-zero
correlations exist at the significance level of 0.000 for both the 2000 and 2001
samples, as well as Kaiser-Meyer-Okin measures of sampling adequacy (MSA)
values of 0.277 and 0.633 for the 2000 and 2001 samples, respectively. Therefore,
these measures taking together indicate that the set of variables is appropriate for
component analysis, despite a MSA value of less than 0.50 for the 2000 sample,
indicating that the results of the component analysis need to be interpreted with care.
Table A7.9 contains the three-component VARIMAX rotations for the two split
samples, including the full sample results as shown in Table A7.7 for comparison
purposes. Since the split-sample components are associated with most of the same
variables as for the pooled sample components, the results of the full sample are
reasonably stable.

A7.9 Additional Use of Component Analysis Results
The objective of the component analysis is to reduce the original variables to a
smaller

number

for

use

in

subsequent

regression

techniques,

therefore

addressing/reducing the problem of multicollinearity among the metric independent
variables in multivariate regression analysis. In this final stage, consideration is
given to three data reduction methods: (i) examining the component matrix and
selecting the highest component loading as a single surrogate representative for a
particular component dimension, or replacing the original set of variables with an
entirely new, smaller composite set of variables created either from; (ii) summated
scales, for example, based on taking the average of the highest loading variables in
the scale; or (iii) component or factor scores, which represent the degree to which
each case/observation scores high on the group of items that have high loadings on a
factor. The key difference between component scores and summated scales is that
the scores are computed based on the loadings of all variables on the component and
have a mean of zero and standard deviation of 1.0, whereas the summated scale is
calculated by combining (that is, averaging or summing) the selection of all or some
of the variables.

The choice

of method (that is,

single surrogate,

summated scales,

or

component/factor scores) depends on the research objective, and all methods have
advantages and disadvantages (see Hair, Anderson, Tatham, and Black 1998 for
further discussion).

In summary, single surrogate variables for each component
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would be selected only when the rotation is orthogonal, there is a component with a
loading substantially higher than all other component loadings, and when planning to
use the surrogates in subsequent analyses, where the independent variables should be
uncorrelated with each other. The single surrogate variable has the advantage of
being simple to administer and interpret, but has the disadvantage of not representing
all the facets of a component and being prone to measurement error. In deciding
between the two composite measures (that is, summated scales or component/factor
scores), Hair, Anderson, Tatham, and Black (1998, page 131) state, “the researcher
must ascertain the need for orthogonality versus replicability in selecting factor
scores versus summated scales.”

In deciding between surrogate variables or

component/factor scores, Hair, Anderson, Tatham, and Black (1998, page 120)
provide a useful decision rule: “if data are used only in the original sample or
orthogonality must be maintained, factor scores are suitable. If generalizability or
transferability is desired, then summated scales or surrogate variables are more
appropriate”, noting also that the summated scales measure is a compromise between
the surrogate variable and component score options.

For this study, all of the twenty-eight engagement risk assessment items are reduced
to form three summated scales (that is, BUSINESS, INHCON, and QUALITY), based
on prior literature.

A7.10 Factor Analysis
For comparison purposes, a factor analysis is performed following the same
approach implemented for the PCA.

However, since factor analysis requires

assumptions of normality, linearity and homoscedasticity, and the evidence suggests
that this study’s engagement risk assessment data suffers from non-normality, results
should be interpreted with care. Table A7.10 reports the communality estimates for
the initial extraction (based on principle components analysis) and extractions based
on unweighted least squares (ULS), generalized least squares (GLS), and maximum
likelihood (ML) estimation techniques. Only the ULS and ML methods provide a
solution: the GLS method resulted in warnings of Heywood cases (that is, variables
with communality estimates greater than one) occurs when using the maximum
likelihood and generalized least squares. Heywood cases are a serious issue in factor
analysis, indicating that there is a significant problem in the estimation procedure for
working out the solution, and therefore that the solution may not be valid. Main
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causes of Heywood cases is the incorrect number of factors extracted, in particular,
too many factors extracted, and therefore each factor not represented by at least three
variables. Remedies for Heywood cases include deleting the offending variables
(however, this can lead to further Heywood cases), reduce the number of factors, or
trying other estimation techniques that do not cause Heywood cases, such as the ULS
method.

Based on the ULS method, Table A7.11 reports Bartlett’s test of sphericity showing
that non-zero correlations exist at the significance level of 0.000, and a MSA value
of 0.593 (being greater than 0.50).

Therefore, and despite the violation of the

normality assumption, these results indicate that the set of variables is appropriate for
factor analysis.

Nonetheless, caution should be used when interpreting the FA

results. Table A7.12 reports the three-factor unweighted least squares solution with
VARIMAX rotation, where the three factors explain 38 percent of the total variance
(PCA solution explains 44 percent), and each explains 14, 13, and 11 percent,
respectively.

Table A7.13 reports the results of the rotated (VARIMAX) factor

matrix using the ULS estimation technique, as well as the results of the rotated
(VARIMAX) matrix using PCA (as per Table A7.7) for comparison purposes. The
pattern of variable loading for each of the three components and factors is similar.
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Table A7.3
Bartlett’s test of sphericity and Kaiser-Meyer-Olkin ’s measure of sampling
adequacy (MSA) for the twenty-eight engagement risk assessment items (pooled
_____________________________________ sample)_____________________________________
Panel A
Approx. Chi-Square
2050.148
Bartlett’s Test of Sphericity
df
348
.000
Sig.
Panel B
Kaiser-Meyer-Olkin Measure of
0.593
Sampling Adequacy (MSA)

Figure A7.1
Eigenvalue plot for scree test criterion (component analysis) for the twenty-eight
engagement risk assessment items (pooled sample: n = 184)

LU

0

Component Number

Table A7.4
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Total variance explained using principal components analysis extraction fo r the
twenty-eight engagement risk assessment items (pooled sample: n - 184)
Extraction Sums of
Rotation Sums of
Initial Eigenvalues
Squared Loadings
Squared Loadings
rri . i % of Cumulative „ , % of Cumulative r u t % of Cumulative
Total j, .
0/
Variance
%
Total Variance
%
Total Variance
%
19.34
5.42 19.34
19.34
4.45 15.90
15.90
19.34
1 5.42
4.86 17.37
4.33 15.47
31.37
17.37
36.71
36.71
2 4.86
3.59 12.82
44.19
44.19
2.09
7.47
44.19
7.47
3 2.09
49.98
5.79
4 1.62
55.30
5.33
5 1.49
5.00
60.31
6 1.40
4.62
64.93
7 1.29
4.08
69.01
8 1.14
72.80
3.80
9 1.06
3.36
76.16
10 0.94
79.41
3.25
11 0.91
82.22
12 0.79
2.81
2.24
84.46
13 0.63
2.02
86.49
14 0.57
88.26
1.77
15 0.50
1.52
89.78
16 0.43
91.24
1.46
17 0.41
1.42
92.66
18 0.40
93.99
1.33
19 0.37
1.12
95.11
20 0.31
96.08
21 0.27
0.97
96.93
22 0.24
0.85
97.64
0.71
23 0.20
98.29
24 0.18
0.65
98.87
0.59
25 0.16
0.54
99.41
26 0.15
99.81
0.40
27 0.11
100.00
28 0.05
0.19
Rotation Method: Varimax with Kaiser Normalization.

Table A7.5
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Unrotated component matrix1for the twenty-eight engagement risk
__________________ assessment items (pooledsample: n = 168)*___________
Component
1
2
Business and strategic risk items
Business risk - external (EXTERNAL)
0,724
Business risk - internal (INTERNAL)
Strategic risk - (,STRATEGIC)
Process risk - (PROCESS)
Residual risk - (RESIDUAL)
0.468 0.581
Inherent/control risk items
Auditor’s knowledge of accounting personnel (KNOWLEDGE)
0.666
Accounting personnel’s attitude (ATTITUDE)
0.638
Degree of computerization - input/process/output (SYSTEMS)
0.547
Degree of computerization - financial info systems (COMPUTER)
Level of overall general controls (GENCON)
-0.503
Management aggressiveness (AGGRESSIVE)
Management turnover (TURNOVER)
Liquidity problems (LIQUIDITY)
0.580
Profitability (PROFIT)
Industry/sector change (INDUSTRY)
Management fraud risk (FRA UD)
0.514
E-commerce risk (E-RISK)
Internal auditors lowering control risk (LOWCON)
-0.481
Auditor’s use of experts and decision aids (EXPERTS)
0.624
Financial reporting quality items
Revenue recognition - cash flows (RECCASH)
Earnings quality (EARNQUAL)
0.508
Accounting practices (ACCPRAC)
0.488
Earnings management (EARNMAN)
Estimates and valuations (EST&VALUE)
Judgement (JUDGEMENT)
0.699
Degree of complexity (COMPLEXITY)
0.678
Unusual or non routine transactions (UNUSUAL)
Assumptions for UNUSUAL (ASSUMPTS)__________________
Three components extracted.
* Extraction Method: Principal Component Analysis, Absolute values less than 0.450 are
suppressed.
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Table A7.6

Communalities based on initial (unrotated) extraction for the twenty-eight
______ engagement risk assessment items (pooled sample: n = 184)_______
Business risk - external (EXTERNAL)
Business risk - internal (INTERNAL)
Strategic risk - {STRATEGIC)
Process risk - (PROCESS)
Residual risk - ( RESIDUAL)
Auditor’s knowledge of accounting personnel {KNOWLEDGE)
Accounting personnel’s attitude (ATTITUDE)
Degree of computerization - input/process/output {SYSTEMS)
Degree of computerization - financial info systems {COMPUTER)
Level of overall general controls {GENCON)
Management aggressiveness {AGGRESSIVE)
Management turnover {TURNOVER)
Liquidity problems {LIQUIDITY)
Profitability {PROFIT)
Industry/sector change {INDUSTRY)
Management fraud risk {FRAUD)
E-commerce risk {E-RISK)
Internal auditors lowering control risk {LOWCON)
Auditor’s use of experts and decision aids {EXPERTS)
Revenue recognition - cash flows {RECCASH)
Earnings quality {EARNQUAL)
Accounting practices {ACCPRAC)
Earnings management {EARNMAN)
Estimates and valuations {EST&VALUE)
Judgement {JUDGEMENT)
Degree of complexity {COMPLEXITY)
Unusual or non routine transactions {UNUSUAL)
Assumptions for UNUSUAL {ASSUMPTS)
Extraction Method: Principal Component Analysis.

Initial

Extraction

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.550
0.456
0.577
0.533
0.577
0.476
0.447
0.573
0.581
0.475
0.510
0.068
0.336
0.167
0.122
0.270
0.203
0.465
0.402
0.607
0.575
0.727
0.389
0.404
0.581
0.468
0.328
0.505
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Table A7.7
Rotated component matrix fo r the twenty-eight engagement risk assessment items
(pooled sample: n = 184) *
Component
Business risk - external (EXTERNAL)
Business risk - internal (INTERNAL)
Strategic risk - (,STRATEGIC)
Process risk - (PROCESS)
Residual risk - (.RESIDUAL)
Auditor’s knowledge of accounting personnel (.KNOWLEDGE)
Accounting personnel’s attitude (.ATTITUDE)
Degree of computerization - input/process/output (SYSTEMS)
Degree of computerization - financial info systems ( COMPUTER)
Level of overall general controls (GENCON)
Management aggressiveness (AGGRESSIVE)
0.665
Management turnover (TURNOVER)
Liquidity problems (LIQUIDITY)
0.478
Profitability (PROFIT)
Industry/sector change (INDUSTRY)
Management fraud risk (FRA UD)
E-commerce risk (E-RISK)
Internal auditors lowering control risk {LOWCON)
Auditor’s use of experts and decision aids (EXPERTS)
0.461
Revenue recognition - cash flows (RECCASH)
Earnings quality (.EARNQUAL)
Accounting practices (ACCPRAC)
Earnings management {EARNMAN)
Estimates and valuations {EST&VALUE)
0.736
Judgement {JUDGEMENT)
0.536
Degree of complexity {COMPLEXITY)
Unusual or non routine transactions {UNUSUAL)
0.576
Assumptions for UNUSUAL {ASSUMPTS)
Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser
Normalization. Rotation converged in 10 iterations.
a Absolute values less than 0.450 are suppressed.

Table A7.8
Bartlett's tests o f sphericity and Kaiser-Meyer-Olkin' measures o f sampling
adequacy (MSA) fo r the twenty-eight engagement risk assessment items (2000 and
_____________________________ 2001 split sample)_____________________________
Panel A: 2000 Sample
Approx. Chi-Square 1125.508
Bartlett's Test o f Sphericity
df
378
.000
Sig.
Kaiser-Meyer-Olkin MSA.
0.277
Panel B: 2001 Sample
Bartlett's Test o f Sphericity
Kaiser-Meyer-Olkin MSA.

Approx. Chi-Square 1591.914
df
378
.000
Sig.
.633
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Table A7.10
Comunalities based on (unrotated) extractions for principal components analysis
(PCA), unweighted least squares (ULS), generalized least squares (GLS), and
maximum-likelihood (ML) estimation techniques for the twenty-eight engagement
_______________risk assessment items (pooled sample: n - 184)_______________
ML
ULS
PCA
GLSa
Variables5
T ... . ExtracExtrac T . ExtracInitial Initial
Initial
Initial
tion
tion
-tion
0.498
0.706
1.000
0.550 0.706
0.706
0.509
EXTERNAL
0.668
1.000
0.456 0.668
0.399
0.668
0.416
IN TE R N A L
0.740
1.000
0.577 0.740
0.517
0.740
STR A TE G IC
0.533
0.474
0.692
1.000
0.692
0.533 0.692
0.476
P R O C E SS
1.000
0.535
0.696
0.577 0.696
0.696
R E SID U A L
0.539
1.000
0.476 0.567
0.426
0.567
K N O W LE D G E
0.567
0.361
0.394
0.632
1.000
0.447
0.632
0.632
A T T IT U D E
0.316
0.810
1.000
0.573 0.810
0.531
0.810
0.790
SY ST E M S
1.000
0.581 0.800
0.511
0.800
0.800
C O M PU TER
0.757
1.000
0.475 0.604
0.404
0.604
0.604
0.305
GENCON
0.614
0.614
1.000
0.510 0.614
0.346
A G G R E SSIV E
0.245
1.000
0.068 0.438
0.052
0.438
0.438
0.058
TU RN O VER
1.000
0.336 0.649
0.280
L IQ U ID IT Y
0.649
0.649
0.246
1.000
0.167 0.350
0.126
0.350
0.350
0.108
P R O F IT
1.000
0.122 0.463
0.076
IN D U S T R Y
0.463
0.463
0.095
1.000
0.270 0.476
0.221
0.476
0.476
FRAUD
0.185
0.124
1.000
0.203 0.525
0.525
E -R IS K
0.525
0.124
1.000
0.394
0.465 0.477
0.477
0.477
LO W CO N
0.321
1.000
0.402 0.585
0.338
0.585
0.585
0.316
EXPERTS
1.000
0.607 0.744
0.744
0.552
0.744
0.560
RECCASH
1.000
0.575 0.793
0.464
0.793
0.793
0.431
EA RN Q U AL
0.790
1.000
0.727 0.790
0.736
0.790
0.739
ACCPRAC
0.334
EARNM AN
0.803
0.803
1.000
0.389 0.803
0.329
0.404 0.668
0.349
0.668
0.668
E ST& V A LU E
1.000
0.346
0.522
0.670
0.670
JU D G E M E N T
1.000
0.581 0.670
0.521
C O M P LE X ITY
0.406
0.636
1.000
0.468 0.636
0.636
0.376
0.258
0.580
UNUSUAL
1.000
0.328 0.580
0.580
0.227
0.454
1.00
0.701
0.701
A SSU M P T S
0.500 0.701
0.415
a Using generalized least squares estimation, one or more communality estimates greater than
1 were encountered during iterations. No communality estimates were produced.
b See Table 9.1 for description of variable and scale labels.

Table A 7.ll
Bartlett’s test of sphericity and Kaiser-Meyer-Olkin’ measure of sampling
adequacy (MSA) for factor analysis using unweighted least squares estimation for
______the twenty-eight engagement risk assessment items (pooled sample)______
Approx. Chi-Square
2050.148
Bartlett’s Test of Sphericity
df
Sig.

Kaiser-Meyer-Olkin MSA

378
.000
0.593
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Table A7.12
Total variance explained using unweighted least squares extraction fo r the twenty_______ eight engagement risk assessment items (pooled sample: n - 184)_______
Rotation Sums of
Extraction Sums of
Initial Eigenvalues
Squared Loadings
Squared Loadings
rri . * % of Cumulative rwi . * % of Cumulative rr>. i % of Cumulative
To,al Variance
%
Variance
%
To,al Variance
%
17.310
3.929
14.031
19.340
4.847
17.310
14.031
19.340
5.415
1
32.688 3.777 13.490
36.715 4.306 15.377
27.521
2 4.865 17.375
44.185 1.568 5.600
38.287 3.015 10.766
38.287
3 2.092 7.470
49.978
4 1.622 5.793
55.303
5 1.491 5.325
5.002
60.306
1.401
6
64.929
7 1.295 4.624
69.007
8 1.142 4.078
72.803
9 1.063 3.796
76.160
10 0.940 3.357
79.410
3.250
11 0.910
82.221
12 0.787 2.811
84.461
13 0.627 2.241
86.486
14 0.567 2.025
88.255
15 0.495 1.769
89.776
16 0.426 1.521
91.237
17 0.409 1.461
92.658
18 0.398 1.420
93.988
19 0.373 1.331
95.112
20 0.315 1.124
96.080
21 0.271 0.968
96.930
22 0.238 0.849
97.642
0.713
23 0.200
98.287
24 0.181 0.645
98.873
25 0.164 0.586
99.409
26 0.150 0.536
99.814
27 0.113 0.405
100.000
28 0.052 0.186
Rotation Method: Varimax with Kaiser Normalization.
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Table A7.13

Rotated component matricesa using principal components analysis (PCA) and
factor analysis (FA) for the twenty-eight engagement risk assessment items (pooled
_________________________ sample: n = 184)________
Items

PCA
Components
1
2
3

FAb
Factors
2

1
3
Business risk - external {EXTERNAL)
Business risk - internal (.INTERNAL)
Strategic risk - (STRATEGIC)
Process risk - (PROCESS)
Residual risk - (RESIDUAL)
Auditor’s knowledge of accounting
personnel (KNOWLEDGE)
Accounting personnel’s attitude
(ATTITUDE)
Degree of computerization - (SYSTEMS)
Degree of computerization (COMPUTER)
Level of overall general controls
(GENCON)
Management aggressiveness
0.665
(AGGRESSIVE)
0.564
Management turnover (TURNOVER)
0.478
Liquidity problems (LIQUIDITY)
Profitability (PROFIT)
Industry/sector change (INDUSTRY)
Management fraud risk (FRA UD)
E-commerce risk (E-RISK)
Internal auditors lowering control risk
0.549
(LOWCON)
Auditor’s use of experts and decision aids
(EXPERTS)
0.461
Revenue recognition - cash flows
(RECCASH)
Earnings quality (EARNQUAL)
Accounting practices (ACCPRAC)
Earnings management (EARNMAN)
Estimates and valuations (EST&VALUE)
0.697
Judgement (JUDGEMENT)
0.736
0.508
Degree of complexity (COMPLEXITY)
0.536
Unusual or non routine transactions
(UNUSUAL)
Ü
Assumptions for UNUSUAL
•'IP
(ASSUMPTS)______________________
1 v
Rotation Method: Varimax with Kaiser Normalization. Rotation converged in 6 iterations
for both methods. Absolute values less than 0.450 are suppressed.
b Estimation technique: unweighted least squares (ULS). Rotation converged in 9 iterations.
t \J
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