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ABSTRACT: Prior research into the planning and evaluation of audit evidence has focused on the relationship between changes in the level of audit risk at account balance level and the sufficiency of evidence collection. Mixed results from this research question the appropriateness of the audit risk model with implications for the efficiency and effectiveness of audit practice. This study changes the focus for examining the audit risk – evidence relationship in two ways. First, it establishes links between the relevance of audit evidence and risk of misstatement rather than the sufficiency of evidence approach used in previous studies. Second, it examines these relationships at the assertion level rather than the account balance level. The results indicate a significant interaction between categories of evidence and the audit assertions and support the conclusion that the type of assertion does determine the relevance/influence of a category of evidence. The results suggest that the examination of the audit risk-evidence relationship at the assertion level may provide valuable insights into auditors’ judgments which are not apparent at the account balance level.
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Introduction

Numerous studies have investigated the relationship between the audit risk model (ARM) and planning decisions both in experimental settings (Joyce 1976; Mock and Turner 1981; Gaumnitz et al. 1982; Jiambalvo and Waller 1984; Daniel 1988; Biggs, Mock, and Watkins 1988; Strawser 1991; Emby 1994) and in field settings (Waller 1993; Quadackers, Mock, and Maijoor 1996; Mock and Wright 1999). These empirical tests of the ARM do not support the direct, inverse relationship between audit risk model components and the extent (sufficiency) of evidence the auditor plans to collect (Jiambalvo and Waller 1984; Biggs, Mock, and Watkins 1988; Strawser 1991; Waller 1993; Quadackers, Mock, and Maijoor 1996; Mock and Wright 1993; Mock and Wright 1999). In addition there is not a strong relationship between the level of risk and the nature of audit tests undertaken by auditors (Bedard 1989; Mock and Wright 1993). Some studies find little or no relationship between the nature of tests and levels of risk (Chang and S. 1995; Mock and Wright 1993; Mock and Wright 1999) and others find some association (Bedard and Wright 1994; Houston 1999; Wright and Bedard 2000). The ambivalent results result from two common aspects of this prior research.
First, these studies did not specify the relationship between audit evidence that was relevant and the risk of misstatement. The relevance of audit evidence has received little attention (Mock and Wright 1993) in part due to the lack of an underlying framework for research (Aldersley 1990). Specifically, we do not know whether all categories of evidence (classes or forms of evidence) are equally important to the audit task. Prior research appears to assume they are equally relevant.
 Second, with the exception of Brown and Solomon (1991) and Mock and Wright (1999), research has focused on the account balance level rather than the assertion level. For example internal control as a category of audit evidence may not be relevant to the valuation assertion of say the accounts receivable account. If it is not relevant, and valuation is a driving concern for substantive tests, increasing the amount of internal control evidence collected will make none or little difference to the aggregated risk of misstatement. 
The purpose of this study is to develop and test a model of the relationship between categories of evidence and Risk of Misstatement (ROM) at the assertion level within the context of the ARM. The study develops hypotheses linking categories of evidence (in particular, initial risk evaluation, internal control evaluation and analytical review) and the Planned Risk of Misstatement (Planned ROM) of individual assertion in an account. The study uses a within-subjects repeated measures experimental design and ANOVA to construct a statistical model of auditors’ planning judgments. The results show a significant interaction between categories of evidence and the audit assertions, and they support the conclusion that the type of assertion does determine the influence of a category of evidence in reducing Planned ROM of an account. 
The remainder of this paper is organised as follows:  The next section presents a theoretical model of evidence at the planning stage and provides a set of testable hypotheses. The third section describes the research method. The results are presented in the fourth section and the final section provides a discussion of results and suggestions for future research.
THEORETICAL DEVELOPMENT

Each stage of the evidence collection and evaluation process requires the consideration of a Risk of Misstatement (ROM). ROM is the risk of an assertion or account being materially misstated and the auditor failing to detect it. The ROM one refers to depends on where one is in the audit process. Research papers frequently refer to ROM in general terms (Brown and Solomon 1990; Houston, Peters, and Pratt 1999; Davis 1996) rather than differentiating between the alternative concepts of ROM or the level of analysis. 
Figure 1 highlights the differential nature of ROM in the audit process. In the planning stage the auditor is concerned with the appropriate evidence to reduce the Initial ROM to a Planned ROM. The Initial ROM is based on an overall assessment of the company’s strategic business, inherent and preliminary control risk assessments. Planned ROM must be equal to or less than the maximum acceptable level of ROM (Maximum Acceptable ROM). At the opinion formulation stage, it is the ROM the auditor has achieved (Posterior ROM) that is at issue. Each of these concepts of ROM may be considered at the assertion, account balance, financial statement and organisational levels as specified in SAS No.55 (AICPA 1988)and in AUS402 (AARF 1995). In developing a theory of audit evidence, these alternative forms of ROM together with the levels of ROM need to be clearly established as shown in Figure 1.
(Insert Figure 1 here)
This research models the evidence collection process at the planning stage (Figure 1 Column 1), that is, prior to the collection and evaluation of evidence. In reducing Initial ROM to Planned ROM, the model proposes n categories of evidence and five assertions affecting the Planned ROM of an account balance. It includes the interaction between categories of evidence and assertions together with a constant representing the fixed effect of all other factors. Specifically, the dependent variable Planned ROM for an account, is a function of the categories of evidence (C), the assertions (A), and the interaction between categories of evidence and assertions. 
Planned ROM, the dependent variable, is modelled on a continuous scale with boundary values of zero and 100 representing ‘no’ and ‘maximum’ Planned ROM. The model assumes categories of evidence linearly and negatively affect the Planned ROM. As each additional category of evidence is added to the model it will lower the Planned ROM. Assertions linearly and negatively affect the Planned ROM. As each assertion is considered and included in the audit plan, the lower the Planned ROM for the account. The β components of the independent variable and the interaction term are permitted to take any value consistent with their sign. The k and l subscripts allow the consideration of the model at the account balance and firm level.

The following equation models the relationship: 

PROMkl= βokl   -  βikl Cikl  -  βjkl  Ajkl   -   βijkl Cikl Ajkl ,

0 < PROM ≤ 1

where:

PROMkl

= Planned ROM for an account k in firm l

Cikl

= Categories of evidence (i= 1….n) for account k in firm l
Ajkl

= Type of assertion (j= 1….5) for account k in firm l

Cikl Ajkl 

= Interaction between categories of evidence and assertions

βokl

= Fixed effect of attributes of account k and all other attributes of firm l
βikl

= Effect of category of evidence for account k in firm l

βjkl

= Effect of type of assertion for account k in firm l

βijkl 

= Effect of the interaction between categories of evidence and assertions
Categories of evidence (Cikl)

A category of evidence is a group of audit procedures collectively used to accumulate evidence in the formation of an audit opinion. AUS 502.19 (AARF 1995) and SAS No.31 (AICPA 1988) provide examples of how audit procedures may be grouped with other classifications such as that suggested by Mautz and Sharaf (1961) also appropriate. To empirically test the model the following four categories are used in the planning decision:

1. Initial risk evaluation (includes strategic business risk, inherent risk assessment and gaining a preliminary understanding of the internal control system used to determine the Initial ROM) .(C1); 

2. internal control evaluation (C2);
3. substantive testing – analytical review (C3);
4. a combination of internal control evaluation and substantive testing (C4).
These categories are consistent with the audit risk model, Auditing Standards, auditing practice (Martinov and Roebuck 1996) and supported in the theoretical analysis of Leslie et al (1986).

Categories of evidence are obtained to ensure the risk of misstatement is reduced to an acceptably low level (AUS 514.18) (AARF 1998); (AU 326.13) (AICPA 1986). While internal control evaluation, because it is a compulsory form of evidence collection, establishes the initial Planned ROM from whatever ROM was assessed before that evidence was collected, all subsequent evidence collected reduces that Planned ROM to the acceptable level. This leads to the following Hypothesis.

Hypothesis 1: Categories of evidence contribute to a reduction in Planned ROM.

Assertions (Ajkl)

Assertions are representations by management that are embodied in financial statement components as detailed in AUS 502.13 (AARF 1995) and SAS No. 31.3 (AICPA 1988). The five assertions used in this study are existence (occurrence), ownership (rights and obligations), completeness, valuation (allocation) and disclosure (presentation and disclosure). Definitions of these assertions are consistent with those provided in SAS NO. 31.3 (AICPA 1988). 
As the auditor plans evidence collection for each relevant assertion, the Planned ROM for the account decreases. Conversely, if in planning the audit, an auditor failed to consider a relevant assertion the Planned ROM of the account would be higher. Hypothesis 2 reflects the expectation that each assertion will influence the Planned ROM.

Hypothesis 2: Considering each assertion for an account contributes to a reduction in Planned ROM.

Interaction between categories of evidence and assertions (Cikl Ajkl) 

The model includes an interaction term to capture whether the influence of a category of evidence on the Planned ROM depends on the type of assertion. Research at the assertion level is summarised in Table 1. At the planning stage, interaction between initial risk evaluation (one form of evidence) and assertions was inferred by Mock and Wright (1999) and Quadackers et al. (1996). At the evaluation stage, Waller (1993) found inherent and control risk assessments varied across assertions. Boritz and Wensley (1990) infer interaction by presenting contingent relationships between audit procedures and audit assertions. Prior research also provides empirical evidence on the existence of interaction among alternative categories of evidence (Brown and Solomon 1991); among alternative assertions (Davis 1996); and between the level of risk and assertions (Maletta 1993; Quadackers, Mock, and Maijoor 1996and Mock, 1999 #798). However, it does not provide empirical evidence on the interaction between evidence and assertions.
The evidence-assertion matrix in Table 1 depicts the relationship between categories of evidence and assertions. The columns in Table 1 represent five assertions (A1-A5). The rows represent the categories of evidence (C1-C4)
. Each cell of the matrix represents the Planned ROM for an assertion (A) that can be gained from a category of audit evidence (C). For example, the cell (C1,A1) represents the Planned ROM for the existence assertion if the auditor plans to collect no further evidence for this assertion other than the initial risk evaluation. For this cell Planned ROM = Initial ROM. Cell (C2,A2) represents the Planned ROM for the ownership assertion if the auditor plans to collect evidence by internal control evaluation and so on. 

(Insert Table 1 here)
Auditing procedures may relate to more than one auditing assertion, or a combination of auditing procedures may be needed to achieve a single audit assertion (AUS 502.14) (AARF 1995); (SAS No.31.10) (AICPA 1988). The last row represents the combination of the two optional categories of evidence, internal control evaluation and analytical review testing for each assertion.
The Account column in the matrix represents the total reduction in Planned ROM for an account given a category or combination of categories across all of the assertions. For example, for the C1 row the last column represents the Planned ROM for the accounts receivable account given the planned collection of evidence through initial risk evaluation. Auditors consider both the horizontal and vertical aggregation of evidence. Aggregating the Planned ROM across assertions horizontally on the evidence matrix provides the Planned ROM {(C1A1) + (C1A2) + (C1A3) + (C1A4) + (C1A5)} for all assertions in the account for a given category of evidence (C1). Aggregating the Planned ROM across categories of evidence vertically on the evidence matrix provides the Planned ROM of one assertion (A) in account for all categories of evidence (C).

The Planned ROM of the category of evidence (horizontal aggregation) is useful in considering the “Evidential Power” (Boritz and Wensley 1990) or cost effectiveness of the category of evidence (as cost is associated with the category of evidence irrespective of the number of assertions for which it may provide evidence). However, by collecting a category of evidence to minimise Planned ROM for the account, there is the potential the auditor will under or over audit specific audit assertions. This occurs because a category of evidence may have relevance to more than one assertion. Collecting additional internal control evidence for the completeness assertion may mean that the completeness assertion is over audited. In addition, some categories of evidence may not be relevant for certain assertions. For example, internal control evaluation may not make a significant contribute to the valuation assertions. Hypothesis 3 is formulated to test the evidence assertion interaction.

Hypothesis 3: There is interaction between categories of evidence and audit assertions in the model affecting Planned ROM.
METHOD

This study uses a within subjects experimental design to extend current archival (Mock and Wright 1999; Quadackers, Mock, and Maijoor 1996) and verbal protocol (Wright and Bedard 2000) research into planned audit tests for account assertions. A total of 40 auditors from five large accounting firms participated in the study. Participants included 7 partners, 18 managers, 9 seniors, and 6 juniors with a mean experience level of 7.9 years. A minimum of 2 years experience was desirable to ensure that respondents had sufficient experience to make the planning judgments required.

Description of the Experimental Task

The subjects were provided with a hypothetical scenario of a client to be audited
. The auditors were asked to assume three conditions. First, as they were preparing the audit plan for the client, at this stage of the audit no testing had been undertaken and results were therefore not available. Second, the auditors could plan to collect as much of a given category of evidence they felt was appropriate for the task. (i.e. extent of testing was not limited). Third, each category of evidence would provide the maximum level of reliability that would normally be expected from that category. (i.e. evidence was reliable)
Experimental Case
The fictional audit client was a lighting manufacturer and distributor designed with a moderate overall inherent risk. The factors addressed in the scenario were applicable to the evaluation of inherent risk at the financial report and account balance level as specified by AUS402.14 (AARF 1995). For the base scenario, internal control risk is set as low to establish the maximum level of reliance for an auditor for both internal control evaluation and analytical review. The auditors were provided with a preliminary understanding of the control environment, the information system and control procedures based on factors outlined in SAS No.55 (AICPA 1988) AUS 402 (AARF 1995).

Each of the levels of the treatment factors, categories of evidence, was manipulated from nil to high. These factors were internal control evaluation and analytical review testing. Pilot testing by three practising auditors confirmed the variables to be accurately described. Manipulation checks on both internal control evaluation and analytical review showed the manipulations accurately mapped the constructs and were of equal strength.

The judgments by auditors are then analysed as an ANOVA. As interactions are expected, two approaches are adopted in testing the nature of these interactions. For the first approach, a-priori comparisons were made for each assertion separately for the initial risk evaluation. These are referred to as tests of simple effects (ie. comparison of the levels of one factor (assertions) separately for each level of the other factor (evidence)). The Planned ROM will always incorporate the initial risk assessment. This initial risk evaluation therefore forms the base (control level) Planned ROM for the investigation of the interactions between additional categories of evidence and assertions.

In the second approach, interaction contrasts were examined. This approach considers whether the difference between each of the three-remaining-optional categories of evidence (internal control evaluation, analytical review and the combination of internal control evaluation and analytical review) and the base (control) level of evidence from the initial risk evaluation are different across assertions.
  For this reason pre-planned comparisons of interactions are made between the Planned ROM from additional categories (C2-C4) and the Planned ROM obtained from (C1).

The experimental instrument was administered as a computer program that captured auditors’ judgments as per Figure 2. Demographic data was collected on gender, age, years of work experience and their position in the audit firm. Subjects were able to remain anonymous.
(Insert Figure 2 here)
Response Scale

The Initial and Planned ROM for this study was obtained using an anchored continuous scale similar to the scale developed by Brown and Solomon (1991). The Brown and Solomon (1991) scale has high/low anchors that are consistent with audit practice for ROM judgments. The participants indicated their Planned ROM by dragging the mouse and shading a horizontal scroll bar. The scale was anchored with the words ‘No’ and ‘High’ risk with ‘Moderate’ being the mid-point of the scale. Participants were also allowed to move forward and backward through the scenarios.
 This ensured the participants did not have to rely on memory in providing judgments.

RESULTS

The analysis was undertaken as a two-way repeated measures within subjects ANOVA. In total 85 disks were distributed to seven firms (3 of the Big 4 Chartered Accounting firms and 4 second tier firms) in Australia. The overall response rate was 47% (Big 4: 46%; Second Tier: 48.6%). Of the responses received 3 were unusable.
  Testing for significant differences between early and late respondents found no evidence of non-response bias (Oppenheim 1966). 

Main Effects

The results of Table 2 are significant for the two main effects of assertion (F = 5.275, df = 4,36, p = .002) and category of evidence (F =24.717, df = 3,37, p = .000). We can conclude that the type of assertion and the category of evidence influence the Planned ROM as suggested by Hypotheses 1 and 2.

Interaction

There is significant interaction between the two factors (F = 3.665, df = 12,28, p = .002). Supporting Hypothesis 3, the influence of a category of evidence on Planned ROM does depend on the type of assertion. The partial Eta2 of .611 shows that the interaction is not trivial. The Wilks Lambda of .389 (F = 3.665, df = 12,28, p<.005) shows the proportion of variance not accounted for by assertion*evidence. (The effect size Eta2 is 1-.389 = .611.).

(Insert Table 2 here)
Figure 3 graphs the estimated marginal means of the Planned ROM for each assertion given the four alternative categories of evidence. Consistent with the finding of a significant interaction, the lines for categories of evidence are not parallel. The differences in Planned ROM between categories of evidence depend on which assertion we examine. Further analysis is needed to fully interpret these effects.

(Insert Figure 3 here)
The interaction effects were analysed first, via a-priori comparisons were made for each assertion separately for the initial risk evaluation. The interaction contrasts consisted pre-planned comparisons of interactions are made between the Planned ROM from additional categories (C2-C4) and the Planned ROM obtained from (C1).

A-Priori Comparisons 

The initial risk evaluation as a category of evidence differs in nature from other categories in two ways. First, inherent risk evaluation and gaining an understanding of the internal control environment are required by the auditing standards ((AUS 402.13 & 18) (AARF 1995); (SAS No.78.2) (AICPA 1997)) to be undertaken for all assertions. Initial risk evaluation is not an optional category of evidence. Second, initial risk evaluation is the first step in the process and is undertaken prior to the planning of the other categories.  Initial Risk is therefore used as the base (control) level of risk in this study.

Each assertion has a different level of Initial ROM, for example the Initial ROM for the valuation assertion may be higher or lower than for the ownership assertion. This inference is supported by Waller (1993) who found assertions had differing levels of importance (risk) both within and across accounts. This implies that Initial ROM is not equal across assertions and leads to the following hypothesis used to guide the analysis.

Hypothesis 4: Initial risk evaluation does not contribute equally to Planned ROM across assertions.

Table 3 provides pairwise comparisons of the means across assertions for the initial risk evaluation as the mandatory (control) category of evidence. Results indicate initial risk evaluation, as category of evidence, appears to divide the assertions into two groups. Initial risk evaluation does not result in any significant difference in the Planned ROM across the completeness, existence and valuation assertions (Group 1). Similarly, initial risk evaluation does not result in any significant difference in the Planned ROM across the ownership and disclosure assertions (Group 2). However, the completeness, existence and valuation assertions (Group 1) are all significantly different to the ownership and disclosure assertions (Group 2). Hypothesis 4 is therefore supported, initial risk evaluation is not equal across assertions.

(Insert Table 3 here)
Pre-planned Interaction Contrasts

Hypotheses 5, 6, and 7 are developed to guide the pre-planned contrasts between each of the optional categories of evidence and control level of initial risk evaluation across assertions. The analysis of the interaction is undertaken using the within-subjects contrasts shown in Table 4. The contrasts are discussed individually for each optional category of evidence in the following sections

(Insert Table 4 here)
Internal Control Evaluation vs. Initial Risk Evaluation

As the level of control risk decreases the detection risk increases and should alter the nature, timing and extent of substantive tests performed (AUS 402.59) (AARF 1995), (SAS No.78.61-62) (AICPA 1997). However in practice, reliance on internal controls is frequently limited or not undertaken by audit firms (O'Keefe, Simunic, and Stein 1994) and control risk is frequently assessed as maximum (Mock and Wright 1993; Waller 1993). Researchers have found that audit programs vary little across clients and from year to year (Bedard 1989; Mock and Wright 1993; Mock and Wright 1999) and experienced auditors tend to under-rely on internal controls (Davis 1996; Winters and Guy 1992). These studies, suggest internal control does not consistently provide evidence for the reduction of the Planned ROM.

Figure 4 is an adaptation of the Leslie et al. (1986, p32)
 depiction of the relationship between assertions and evidence as applied to accounts receivable. It shows the accepted assertions for the accounts receivable account and weights of three sources of assurance/categories of evidence (inherent risk assessment, internal control evaluation and substantive testing). Leslie’s (1986) model shows internal control makes no contribution to the disclosure or valuation assertions and provides the greatest reduction in ROM for the ownership and existence assertions and the least reduction in the ROM for the completeness assertion. 

There are two reasons why internal control evaluation is likely to provide little evidence for the disclosure and valuation assertions. First, internal control relates to systems effects and is more likely to be appropriate for accounts (or assertions) that accumulate evidence (Leslie et al. 1986; Lea, Adams, and Boykin 1992). For example, standards suggest that without adequate controls it may be difficult to establish completeness. “Because of unique nature of the completeness assertion, an assessed level of control risk below the maximum may be an effective means for the auditor to obtain evidence about the assertion.”(AUI 326.21) (AICPA 1986). Internal control evaluation is therefore more likely to provide evidence for the completeness and existence assertions and less likely to provide evidence for assertions which require an evaluation ‘as at’ the balance date. 

(Insert Figure 4 here)
Second, SAS No.65 (AICPA 1991) states the valuation and disclosure assertions require more objective evidence. Internal control evaluation provides subjective evidence and is therefore less likely to provide evidence for these assertions. Quadackers et al (1996) found a test of details of accounts receivable is extensive for the valuation assertion, moderate for the cut-off assertion and minimal for other assertions. Waller (1993) found where valuation was the most important assertion for accounts receivable, a significant proportion (80%) was assessed as high control risk (not necessarily as a result of ineffective controls).

The evidence on the relationship between internal control evaluation and assertions suggest that internal control evaluation may provide assurance for the existence, ownership and completeness assertion, but provides little or no assurance for the valuation and disclosure assertions. Internal control evaluation when compared to initial risk evaluation will not contribute equally to the Planned ROM across all assertions. This is formally specified in Hypothesis 5.

Hypothesis 5: Internal control evaluation when compared to initial risk evaluation does not contribute equally to the Planned ROM across assertions.

Table 4 Column 3 shows that the differences between internal control evaluation and the initial risk assessment are significantly different across assertions. As with the initial risk evaluation, the difference in the influence of internal control compared to initial risk evaluation as a category of evidence on Planned ROM divides the assertions into two groupings. The following summarises these differences showing disclosure and ownership as a distinct group and completeness, existence, and valuation as a separate group.

Summary of Contrasts
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	Mean ROM for ICE
	25.095
	28.338
	32.518
	38.040
	39.753

	Assertion
	Disclosure
	Ownership
	Completeness
	Existence
	Valuation


The influence of the disclosure and ownership assertions is significantly different to the influence of the completeness, existence and valuation assertions. Hypothesis 5 is therefore supported.

Analytical Review vs. Initial ROM 

As with internal control evaluation, analytical review can be used to reduce the detection risk for specific financial report assertions (AUS 512.07(b)) (AARF 1995); (SAS NO.56.4) (AICPA 1988). Analytical review is used extensively by audit firms at various stages of the audit (planning, evaluation and review) and at various levels (entity, account, and assertion) (Biggs and Wild 1984; Tabor and Willis 1985). It is very useful in signalling material errors (Wright and Ashton 1989). Studies have found analytical review procedures have a highly significant impact on auditors’ substantive testing judgements (Pasewark and Strawser 1992), while other studies found they are not used by auditors to reduce the amount of substantive testing (Biggs, Mock, and Watkins 1988; Cohen and Kida 1989). There is a need to understand the reduction in ROM provided by analytical procedures (Blocher and Loebbecke 1992) particularly at the assertion level.

Bell et al. (1997) present a case for the extensive use of analytical review at the entity level – a “whole-system strategic lens” for assessing audit risk. For each key business process, the risks are linked to the assertions. “For each assertion, this combined knowledge about activities, risks, controls and process performance is evaluated to identify potential inconsistencies.” (Bell et al. 1997, p68).

Various relationships between analytical review and the Planned ROM have been presented in the standards and the literature. For example, analytical review may provide evidence:  

· on the valuation assertion (particularly for accounting estimates such as depreciation, doubtful debts, long-term contracts AUS 516 (AARF 1995) and for inventory AUS506.23(c)-(g)) (AARF 1995) and in making judgements about the appropriateness of the accounting principles applied. 

· on the adequacy of disclosures in particular going concern disclosures AUS 512.32 (AARF 1995).

· that a sufficient number of transactions (completeness assertion) (SAS No.56.12) (AICPA 1988) have been recorded (Rouse 1993; Verschoor and Liotta 1993). The presence of relationships provides evidence as to the completeness, accuracy and validity of data produced by the information system AUS 512 .14 (AARF 1995).

Analytical review may provide evidence regarding the completeness, valuation and disclosure assertions. Evidence for each of these assertions may be less tangible (based on relationships between data) than the evidence required for the existence or ownership assertions. Analytical review testing when compared to initial risk evaluation will not contribute equally to the Planned ROM across assertions. This is formally specified in Hypothesis 6.

Hypothesis 6: Analytical review testing when compared with initial risk evaluation does not contribute equally to the Planned ROM across assertions.
Table 4 Column 4 shows the difference between analytical review testing and the initial risk assessments are significantly different across assertions. These differences are summarised as follows:

Summary of Multiple Contrasts
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	Mean ROM
	30.018
	34.905
	42.335
	46.788
	49.408

	Assertion
	Disclosure
	Ownership
	Completeness
	Existence
	Valuation


As with the initial risk evaluation and internal control evaluation, the difference in the influence of analytical review compared to initial risk evaluation as a category of evidence on Planned ROM divides the assertions into two groupings. However, disclosure is in a group by itself. The influence of the disclosure assertion is significantly different to the influence of the completeness, existence and valuation assertions but not the ownership assertion. Hypothesis 6 is therefore supported.

Internal Control Evaluation and Analytical Review vs. Initial ROM

The relationship between internal control evaluation and analytical review in combination as a category of evidence may be different to their individual relationships with Planned ROM. Analytical review provides the highest assurance where internal controls are effective AUS 512.16 (AARF 1995) and materiality is low AUS512.15 (AARF 1995). Where controls are effective the auditor will have greater confidence in the reliability of the information and therefore, in the results of analytical procedures; (Cushing and Loebbecke 1983; Wright and Ashton 1989) AUS512.16 (AARF 1995). Cohen and Kida (1989) found that where analytical review and internal control were positive audit seniors reduced the level of other testing (audit mangers allocated similar audit hours). Where analytical review and internal control were negative, seniors and managers significantly extended other testing
. This suggests auditors substitute analytical review and internal control in combination for other substantive tests although the combined evidence would not be related equally to all assertions. This lead to hypothesis 7.

Hypothesis 7: Internal control evaluation and analytical review testing in combination when compared to initial risk evaluation does not contribute equally to the Planned ROM across assertions.
Table 4 Column 5 provides the results for the tests of Hypothesis 7. The difference between internal control evaluation and analytical review testing and the initial risk evaluation are significantly different across assertions.  These comparisons can be summarised as follows:
Summary of Multiple Contrasts
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p=.676

p=.512

	Mean ROM
	19.753
	19.775
	20.728
	24.683
	26.648

	Assertion
	Disclosure
	Ownership
	Completeness
	Existence
	Valuation


As with the prior categories of evidence, the difference in the influence of combined internal control evaluation and analytical review compared to initial risk evaluation as a category of evidence on Planned ROM divides the assertions, this time into three groupings. Disclosure and ownership do not combine as a group. The influence of the ownership and disclosure assertions is significantly different from each other and to the completeness, existence and valuation assertions. Hypothesis 7 is therefore supported.
Discussion
Consistent with the conceptual model of Leslie et al. (Leslie et al. 1986), this empirical research finds categories of evidence and assertions reduce Planned ROM and also interact in reducing the Planned ROM for an account. As expected, the initial risk evaluation results in Planned ROM for completeness, existence and valuation assertions (higher ROM) which are significantly different to the disclosure and ownership assertions (lower ROM). That is individual assertions do not contribute equally to the Planned ROM prior to planning the collection of additional evidence.

The optional categories of evidence also differentially contribute to the reduction in Planned ROM across assertions; however the interactions were not always as expected. For internal control evaluation, the Planned ROM is not significantly different across the completeness, valuation and existence assertions. The Planned ROM for these three assertions is significantly different to the ownership and disclosure assertions. This is not as predicted for the valuation assertion. Theoretical development suggested internal control evaluation would not result in a significant reduction in the Planned ROM for the valuation assertion. These three assertions were highly correlated. Potentially, auditors may be considering the three assertions in combination as the valuation of accounts receivable (and most other accounts) depends on the existence and completeness of the account. As internal control evaluation is significant for those two assertions, auditors may also associate internal control with valuation.

In addition, internal control evaluation resulted in a mean value of the Planned ROM from 25% (minimum) to 40% (maximum) across the five assertions. For all assertions, even with strong internal controls, an auditor would still need to include substantive tests in the audit plan to reduce this risk to equal to or less than the Maximum Acceptable ROM
. 
Of particular note is the influence of the disclosure assertion. This assertion is significantly different to the other assertions for all categories of evidence. Revisions in ROM for disclosure were not significantly greater than zero implying evidence for this assertion would be obtained primarily from substantive testing. This is consistent with the International Audit and Assurance Standards Board, ISA500 (revised), Audit Evidence (effective from December 15 2004) which proposes the categories of assertions relating to account balances would only include the assertions of completeness, existence, valuation and rights and obligations. The assertion of disclosure would be given separate consideration.

In this research, the scenario was developed with a low internal control risk and extensive internal control evaluation and would suggest some substantive testing would always be undertaken for all assertions. For some assertions (disclosure and ownership) internal control provides minimal reduction in the Planned ROM. Given the fixed nature of many substantive tests, collection of sufficient competent evidence for an individual assertion may result in over audit for other assertions which may be unavoidable. These findings may explain why prior research using the audit risk model at the aggregate account balance level has not found significant changes in the level of substantive testing as a result of changes in the level of control risk.

The results suggest that the examination of the audit risk-evidence relationship at the assertion level may provide valuable insights into auditors’ judgments which are not apparent at the account balance level. This study considers these relationships using categories of evidence. The model provides scope for the future extension of our understanding by including alternative substantive tests of balances and specific audit procedures and their relevance to individual assertions. The study Future research is needed to establish whether these relationships hold across accounts. 
Figure 1: A Model of the Evidence Collection and Evaluation Process at the Assertion Level
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*This figure model the process at the assertion level. The results for each assertion would be aggregated to the account balance level.
Figure 2: Example of Data Collection Instrument


Figure 3
Estimated Marginal Means of Planned ROM

Figure 4 Conceptual Model of an Assertion Based Approach to Auditing

Adapted from Leslie et al. (1986, p32)
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Table 1
Relationship between Categories of Evidence and Assertions

	Planned category of  evidence collection (C)
	Assertions (A)

	
	A1
	A2
	A3
	A4
	A5
	Account

	
	Existence
	Ownership
	Completeness
	Valuation
	Disclosure
	

	Initial Risk Evaluation C1


	(C1,A1)
	
	
	
	
	Planned ROM for the account given evidence from the Initial Risk Evaluation

(C1,A1-5)

	Internal Control Evaluation C2

	
	(C2,A2)
	
	
	
	

	Analytical 

Review  Testing C3
	
	
	
	(C3,A4)
	
	

	Internal Control Evaluation and Analytical Review  Testing C4
	(C4,A1)
	
	
	
	
	


Table 2
Multivariate Tests – Wilks’Lambda

	Effect
	Value
	F
	Hypothesis df
	Error

Df
	Sig.
	Eta Squared

	Assertion
	.631
	5.275a
	4
	36
	.002
	.369

	Evidence
	.333
	24.717a
	3
	37
	.000
	.667

	Assertion*Evidence
	.389
	3.665a
	12
	28
	.002
	.611


Within Subjects Design: ASSERTION+EVIDENCE+ASSERTION*EVIDENCE

Table 3  Pairwise Comparisons: Planned ROM (Initial Assessment of the Risk of Material Misstatement
	EVID
	ASSERT

(I) 


	ASSERT

(J) 


	Mean Difference (I-J)


	Std. Error


	Sig.


	95% Confidence Interval for Difference



	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Initial Risk
	Completeness
	Existence
	-2.760  
	4.992
	.584
	-12.857
	7.337

	 Evaluation
	 
	Valuation
	-6.062
	4.725
	.207
	-15.619
	3.494

	 
	 
	Ownership
	13.575*
	4.812
	.007
	3.842
	23.308

	 
	 
	Disclosure
	21.163*
	4.200
	.000
	12.666
	29.659

	 
	Existence
	Valuation
	-3.302
	3.164
	.303
	-9.703
	3.098

	 
	 
	Ownership
	16.335*
	4.289
	.000
	7.661
	25.009

	 
	 
	Disclosure
	23.923*
	5.310
	.000
	13.183
	34.662

	 
	Valuation
	Ownership
	19.637*
	5.272
	.001
	8.975
	30.300

	 
	 
	Disclosure
	27.225*
	5.384
	.000
	16.334
	38.116

	 
	Ownership
	Disclosure
	7.587
	3.887
	.058
	-.275
	15.450


Based on estimated marginal means

*  The mean difference is significant at the .050 level.

a  Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments).

Table 4
Analysis of the interaction using the within-subjects contrasts for optional categories of evidence v’s initial risk evaluation across assertions
	
	
	Internal control v’s Initial
	Analytical Review v’s Initial
	Combined v’s Initial

	
	
	F
	P
	F
	p
	F
	P

	Completeness
	Existence
	.724
	.400
	.426
	.518
	.177
	.676

	
	Valuation
	.190
	.665
	.262
	.612
	.003
	.958

	
	Ownership
	8.864
	.005*
	3.416
	.072
	14.612
	.000*

	
	Disclosure
	9.663
	.004*
	11.772
	.001*
	29.704
	.000*

	Existence
	Valuation
	.435
	.513
	.129
	.721
	.419
	.512

	
	Ownership
	9.292
	.004*
	2.002
	.165
	15.218
	.000*

	
	Disclosure
	7.011
	.012*
	6.724
	.013*
	31.043
	.000*

	Valuation
	Ownership
	8.416
	.006*
	1.894
	.177
	12.553
	.001*

	
	Disclosure
	10.589
	.002*
	7.295
	.010*
	25.297
	.000*

	Ownership
	Disclosure
	1.754
	.193
	1.317
	.258
	7.861
	.008*


Note df  = (1,39)
*  The mean difference is significant at the .050 level.
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� The collection of sufficient competent evidence is essential to the formation of an audit opinion.  To be competent, tests must be both reliable and relevant.  Studies, which have addressed the sufficiency extent of tests, have not considered the relevance of the tests. Potentially, very few tests provide relevant evidence to reduce the risk of misstatement of a specific assertion.


� For the purpose of exposition, we have used four categories of evidence. A more complete model would specify Cj categories of evidence where j represents the exhaustive set of categories of evidence.


� As auditors successively complete the task practice effects may arise.  This is addressed by the use of a Latin square design to counterbalance for the effect of order by using all possible sequences for the presentation of scenarios to the auditors.  The possibility of demand effects (Orne 1962) bias in the use of within-subjects designs has been expressed by auditing researchers. � ADDIN ENRfu ��(Trotman 1996)�  This is the possibility the participants will attempt to guess the purpose of the instrument and respond accordingly.  The experimental design used in this dissertation is aimed at limiting the impact of demand effects by incorporating suggestions by Schepanski et al.,� ADDIN ENRfu ��(1992)� by ensuring auditors are familiar with the task, are allowed anonymity, complete the task in a real world setting and have no apprehension about the researchers status.


� When testing a large number of paired means, to control for Type I Error, the Bonferroni multiple comparison procedure and Tukey’s honestly significant difference test are frequently used for post-hoc analysis. However, the comparisons and contrasts in this experiment were planned. In keeping with this special status Keppel 1982 � ADDIN ENRfu ��(1982, p165); Tabachnick and Fidell 2001; SISA 2002 and Perneger, 1998 #900)� recommend using the uncorrected Planned Comparison rate, ( = .05, to evaluate the relevant test statistics. Over compensating for Type I error increases the risk of Type II error.


� However participants were not able to change prior judgments.


� The data collection instrument accumulated information on the time taken to make each audit judgment. For three of the disks returned the time taken for at least one of the responses was “0” seconds. The Planned ROM was not adjusted. It was therefore unclear as to whether the ROM had not changed by choice or because they had not thought about the judgment. Therefore, all responses for these participants were not included in the analysis.


� Leslie et al � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Leslie</Author><Year>1986</Year><RecNum>813</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><AUTHORS><AUTHOR>Leslie, Donald A.</AUTHOR><AUTHOR>Aldersley, Stephen J.</AUTHOR><AUTHOR>Cockburn, Donald J.</AUTHOR><AUTHOR>Reiter, Carolyn J.</AUTHOR></AUTHORS><YEAR>1986</YEAR><TITLE>An Assertion Based Approach to Auditing</TITLE><SECONDARY_TITLE>Touche Ross University of Kansas Audit Symposium</SECONDARY_TITLE><PLACE_PUBLISHED>Kansas</PLACE_PUBLISHED><PAGES>31-64</PAGES></MDL></Cite></EndNote>�(1986)� has been adapted in three ways. First, Leslie et al � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Leslie</Author><Year>1986</Year><RecNum>813</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><AUTHORS><AUTHOR>Leslie, Donald A.</AUTHOR><AUTHOR>Aldersley, Stephen J.</AUTHOR><AUTHOR>Cockburn, Donald J.</AUTHOR><AUTHOR>Reiter, Carolyn J.</AUTHOR></AUTHORS><YEAR>1986</YEAR><TITLE>An Assertion Based Approach to Auditing</TITLE><SECONDARY_TITLE>Touche Ross University of Kansas Audit Symposium</SECONDARY_TITLE><PLACE_PUBLISHED>Kansas</PLACE_PUBLISHED><PAGES>31-64</PAGES></MDL></Cite></EndNote>�(1986)� depicted the relationships as a “Source of Assurance” rather than a “Reduction in Risk of Misstatement”. These may not be exactly equivalent, as 100% of assurance from an evidence source will not necessarily reduce ROM to zero rather to Maximum Acceptable ROM (eg. 5%). Second, they did not provide percentages for their measures. The estimated gradients in the adaptation are approximations based on a visual interpretation of their figure. Third, the order of the presentation of the assertions is different.


� Cohen and Kida � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Cohen</Author><Year>1989</Year><RecNum>148</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><TITLE>The Impact of Analytical Review Results, Internal Control Reliability, and Experience on Auditors&apos; Use of Analytical Review</TITLE><AUTHORS><AUTHOR>Cohen, Jeffrey</AUTHOR><AUTHOR>Kida, Thomas</AUTHOR></AUTHORS><SECONDARY_TITLE>Journal of Accounting Research</SECONDARY_TITLE><VOLUME>27</VOLUME><NUMBER>2</NUMBER><PLACE_PUBLISHED>Autumn</PLACE_PUBLISHED><YEAR>1989</YEAR><PAGES>263-276</PAGES><KEYWORDS><KEYWORD>Auditors; Auditing standards; Studies; Statistical analysis; Statistical analysis; Internal controls; Decision making</KEYWORD></KEYWORDS></MDL></Cite></EndNote>�(1989)� conducted this study at the evaluation stage at the account balance level.


� Acceptable ROM was not elicited It is assumed, acceptable risk levels are usually in the 5-10% range
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