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Auditors use substantive analytical procedures to make assertions about the adequacy and 

appropriateness of client balances.  The analytical procedure process consists of auditors creating 

independent account expectations and corroborating unusual fluctuations through obtaining and 

evaluating additional audit evidence.  Prior analytical procedure research has found that 

knowledge of clients’ unaudited account balances biases auditors’ expectations towards the 

current year figures.  However, this research has failed to examine the impact of biased 

expectations on the subsequent stages of analytical procedures.  This dissertation assesses the full 

impact of biased account expectations on auditors’ use of analytical procedures.   
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I experimentally test the hypotheses of my dissertation through administering an 

experiment to senior level auditors.  After inducing an account expectation bias that favors the 

client account balance in half the participants, I examine the auditors’ cognitive investigation 

into an unusual account fluctuation.  The results indicate that a biased account expectation 

negatively affects auditors’ judgment quality.  In particular, a biased expectation leads auditors 

to favor hypotheses and additional information that supports the proposition that the client’s 

balance is reasonably stated.  Alternatively, auditors with unbiased account expectations are 

more willing to consider all hypotheses and are able to identify the most pertinent additional 

information to the decision task.  As a result of the different decision strategies employed, 

auditors who form unbiased account expectations are significantly more likely than auditors with 

biased account expectations to identify the correct relationship among the underlying data and 

the proposed hypotheses during a substantive analytical procedure.  
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CHAPTER 1 
INTRODUCTION 

 
 

Introduction 
 

Analytical procedures are an audit evidence gathering process that consists of comparing 

a client’s current year recorded balance to independent account balance expectations developed 

by auditors.  Analytical procedures are performed during three different stages of an audit: 

planning, substantive testing, and review.  Planning and review analytical procedures are similar 

in nature and are required for all audit engagements.  Planning analytical procedures identify the 

nature, extent, and timing of audit procedures to be performed.  Review analytical procedures, on 

the other hand, help to evaluate the conclusions reached on the audit. Unlike the other 

analyticals, substantive analytical procedures can be used at the discretion of auditors to collect 

primary audit evidence about the reasonableness of unaudited client account balances.   

A substantive analytical procedure is one where auditors use their knowledge of the 

client, industry, and economic conditions to develop an expectation for the client’s year-end 

account balance.  If auditors’ expectations are materially consistent with the client’s reported 

current year account balance, the analytical can be relied on as an adequate form of substantive 

audit evidence.  However, if an unexpected fluctuation (difference) exists between auditors’ 

expectations and the client’s reported account balance, auditors must review additional 

information to ascertain the reasonableness of the client’s account balance.  Additional 

substantive audit procedures are required if auditors cannot corroborate the cause for an 

unexpected account fluctuation.        

My research interest is in the potentially biasing role of client unaudited account balances 

on substantive analytical procedure judgments.  Client unaudited balances should be irrelevant 
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inputs into the account expectation formation process.  However, auditors typically have 

knowledge of the client’s current year (unaudited) account balances prior to forming their 

analytical procedure account expectations.  Both accounting and psychology research has found 

that individuals tend to incorporate available, yet irrelevant information into their expectation 

formations, resulting in expectations that may be biased in the direction of the irrelevant target, 

in this case the client’s unaudited account balance.  Some researchers have hypothesized that this 

expectation bias could lead to auditors incorrectly accepting an account balance that is materially 

misstated.  Nevertheless, no research has empirically examined whether or not a biased 

analytical procedure expectation negatively affects auditors’ conclusions about the 

reasonableness of a particular account balance.  Furthermore, the expectation formation findings 

from psychology studies cannot be directly applied to the audit setting since they typically utilize 

unknowledgeable subjects.  Auditors, as compared to psychology subjects, are very accustom to 

performing analytical procedures and are extremely knowledgeable about trends in financial 

statements.  Therefore, the purpose of my dissertation is to investigate the impact of biased 

account expectations on experienced auditors’ execution of substantive analytical procedures. 

Substantive analytical procedures have become increasingly prevalent with the 

emergence of the business risk audit approach (BRA) of auditing.  This approach emerged in the 

1990s when large accounting firms transitioned from the transaction based approach (TBA) to 

BRA approach of auditing.  The TBA is a bottom up approach for auditing where auditors 

examine the underlying transactions or events that make up a client’s financial statements.  The 

BRA, on the other hand, is a top down audit approach that initiates with auditors gaining a 

thorough understanding of the client and its business environment (Bell et al., 1997).  This 

understanding is then used to identify the risks of a firm and the controls in place to mitigate the 
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risk of financial statement misstatement.  Provided controls are in place and operating 

effectively, auditors can reduce the amount of substantive (or test-of-details) year-end audit 

procedures.   

Bell et al. (2005) insist that analytical procedures are a critical component of the BRA.  

Furthermore, the authors maintain that auditors can become more selective in testing the details 

of account balances when using the BRA methodology.  For example, under the BRA, auditors 

can substitute a substantive analytical procedure for a traditional test-of-detail procedure to gain 

assurance that an account balance is not misstated.  This change in audit methodology was 

intended to lead to a more efficient audit, whereby audit hours, costs, and audit fees could be 

reduced. 

The BRA audit methodology, which is supported by both the PCAOB and AICPA, made 

it prevalent for auditors to substitute substantive analytical procedures for many traditional test-

of-detail procedures in order to gain assurance over an account balance.  Furthermore, anecdotal 

evidence based on conversations with partners and managers from audit firms of all sizes has 

indicated that substantive analytical procedures play a key role in virtually all audit engagements 

today.  In fact, a substantive analytical is sometimes the only substantive procedure used to 

examine some account balances.  Thus, it is critically important to examine the effectiveness of 

substantive analytical procedures given their growing prevalence and significance within the 

financial statement audit today.  

Currently there are two separate and distinct lines of academic research that have 

examined the use of analytical procedures.  The first line of research has investigated whether the 

presence of current year account balances bias auditors’ expectation formation (e.g. Kinney & 

Uecker, 1982; Biggs & Wild, 1985; Heintz & White, 1989; McDaniel & Kinney,1995; Kennedy, 
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1995; Heintz et al., 1999).  This line of research found two consistent themes.  First, when 

current year balances are provided to auditors during the expectation formation stage of 

analytical procedures, auditors tend to create expectations in the direction of the current year 

account balance.  This tendency is prominent regardless of the financial trend in the account 

balances and the amount of prior year information provided to the auditors.  Secondly, this line 

of research has repeatedly found that auditors who create biased expectations request additional 

information related to the account balance of interest at a rate that is indistinguishable from 

auditors who form expectations without the presence of current year account balances.  

Therefore, while it appears that knowledge of account balances may bias account expectations, it 

is unclear whether the review of additional information would cancel out the effect of a biased 

expectation. 

The second line of analytical procedure research has examined the cognitive process by 

which auditors investigate and reach conclusions about unexpected account fluctuations 

(differences) identified during analytical procedures (e.g. Peecher, 1996; Anderson & Koonce, 

1998; Bhattacharjee et al., 1999; Bierstaker et al., 1999; O’Donnell & Lehman, 1999; Asare et 

al., 2000; Mueller & Anderson, 2002; O’Donnell, 2002; Anderson et al., 2003; Asare & Wright, 

2003; Green & Trotman, 2003; Lin et al., 2003; Law & Willett, 2004; O’Donnell, 2004).  Of 

course, these unexpected account fluctuations (differences) are a result of auditors’ expectation 

formation process and the client’s reported current year account balances.  However, these 

studies start by telling the subjects that an unexpected fluctuation exists within the financial 

statements and warrants additional investigation.  Researchers then examine one or more of the 

cognitive components that affect how individuals reach final decisions about an analytical 
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procedure.  These studies have generated a wide variety of findings regarding how auditors 

investigate, analyze, and reach conclusions during analytical procedures. 

Because the two lines of analytical procedure research are separate and distinct from each 

other, there currently is a gap in the research.  In particular, auditors’ expectation for the account 

balance of interest is a vital component for determining whether or not an unexpected account 

fluctuation exists.  This expectation, whether biased or unbiased, may shape auditors’ perception 

about the reasonableness of the client’s current year account balance.  Furthermore, a biased or 

unbiased frame towards the client’s current year account balance could subsequently influence 

how auditors view additional information about the account and the ultimate decision made 

about the account’s reasonableness.  Nevertheless, the total impact of a biased expectation on the 

front end of this process is unknown at this juncture, as analytical procedure studies have never 

followed through to examine the influence of account expectations on the cognitive components 

of analytical procedures.  Therefore, the contribution of this dissertation is to investigate the 

impact of biased account expectations on the entire analytical procedures process, which has 

previously been examined using a piecemeal approach.  This contribution will consist of 

examining how a biased created at the beginning of a substantive analytical procedure impacts 

auditors’ subsequent examination of additional information and their ultimate reasonableness 

decisions. 

I experimentally test the hypotheses of my dissertation through administering an 

experiment to senior level auditors.  After inducing an account expectation bias that favors the 

client account balance in half the participants, I examine the auditors’ cognitive investigation 

(hypothesis generation, information search, hypothesis evaluation) into an unusual account 

fluctuation.  The results indicate that a biased account expectation at the front end of the 
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analytical process negatively affects auditors’ judgment quality.  In particular, a biased 

expectation leads auditors to favor hypotheses and additional information that supports the 

proposition that the client’s balance is reasonably stated (even when the account under 

investigation contains a material misstatement).  Alternatively, auditors with unbiased account 

expectations are more willing to consider all hypotheses and are able to identify the most 

pertinent additional information to the decision task.  As a result of the different decision 

strategies employed, auditors who form unbiased account expectations are significantly more 

likely than auditors that form biased account expectations to identify the relationship among the 

underlying data and the proposed hypotheses during a substantive analytical procedure.  That is, 

auditors that initially form an unbiased account expectation are more likely to correctly identify 

the cause behind a client’s unusual account fluctuation. 

This dissertation is organized as follows.  Chapter 2 provides a literature review over the 

two lines of analytical procedure research and the corresponding theories used in the extant 

research.  This chapter also describes the theoretical model used for the predictions of this 

dissertation; the selective accessibility model.  Chapter 3 contains the hypothesis development 

and hypotheses of the dissertation.  Chapter 4 describes the research methodology and 

experimental instrument employed in this dissertation.  Finally, chapter 5 presents the results and 

conclusions from the dissertation.    
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CHAPTER 2  
LITERATUE REVIEW 

 
 In this chapter, I review the literature on analytical procedures and the theoretical 

underpinnings underlying my study.  I begin the review by first identifying the role of analytical 

procedures in the current audit methodology and the importance of such procedures.  Next, I 

review the auditing professional standards to discuss the different types of analytical procedures 

and how they are implemented.  Following this, I discuss the first line of analytical procedure 

research, which investigates the cognitive process by which auditors investigate unusual or 

unexpected account balance fluctuations (differences).  Then, I present the analytical research 

that has investigated how auditors form account balance expectations, the second line of 

analytical procedure research.  After that review, I identify the gap in the current analytical 

procedure research and discuss how my dissertation can bridge the gap by uniting the two lines 

of research.  I finish this chapter by describing the theoretical framework used in my dissertation.         

The Business Risk Audit (BRA) 
 
 The big audit firms adopted the business risk audit (BRA) approach during the 1990s in 

an attempt to execute an effective audit in a more efficient manner (Cullinan & Sutton, 2002; 

Robson et al., 2007).  Prior to implementation of the BRA, audit firms conducted audits using a 

transaction based approach (TBA) for obtaining reasonable assurance that a firm’s financial 

statements were free from material misstatement.  The TBA is a bottom up approach for auditing 

where auditors examine the underlying transactions or events that make up a client’s financial 

statements (Bell et al., 1997).  This audit methodology consists of auditors gathering evidential 

matter through inspecting the details and support related to samples of individual transactions 

during the accounting period. The approach primarily relies on auditors’ use of substantive, test-

of-detail audit procedures (i.e. vouching and tracing accounting transactions of the client).  
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Under the TBA, for example, revenue would be substantiated through testing a sample of sales 

transactions.  This testing would entail the auditors inspecting the sales order, shipping 

documentation, billing information, and/or the subsequent receipt of payment for particular sales 

during the accounting period.  

The adoption of the BRA drastically shifted audit methodology employed by audit firms, 

whereby it transitioned auditing from being primarily transaction based to being virtually all risk 

based (Cullinan & Sutton, 2002; Robson et al., 2007).  The BRA is a top down audit approach 

that initiates with auditors gaining a thorough understanding of the client and its business 

environment (Bell et al., 1997).  Based on this understanding, auditors identify the risks that can 

impact the financial reporting of the firm.  Next, auditors document and test the controls 

implemented by the firm to address the previously identified risks.  Provided the firm possesses 

properly designed and effective controls, auditors can rely on evidence gathering techniques that 

are less rigorous than typical year-end test-of-details procedures (Eilifsen et al., 2001).   

This transition in audit methodology had significant implications for the type and volume 

of audit evidence obtained by auditors.  An audit consists of auditors gathering and evaluating 

audit evidence with the purpose of reaching a conclusion about the fairness of a client’s financial 

statements.  The AICPA (2007) defines audit evidence as all information that aids auditors in 

arriving at this conclusion.  Audit evidence has the characteristics of sufficiency and 

appropriateness.  The sufficiency of audit evidence refers to quantity or amount of information 

obtained by auditors.  Appropriateness, on the other hand, refers to the quality of information 

obtained by auditors, whereby quality is a function of the relevance and reliability of information 

obtained.  The audit evidence on any engagement must be sufficient and appropriate enough to 

support the conclusions reached on the audit (AICPA, 2007).   
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As previously mentioned, the BRA emphasizes identifying the client’s risks of 

misstatement and subsequently testing the controls over the transactions of the firm.  Provided 

controls are in place and operating effectively, auditors can decrease both the sufficiency and 

appropriateness of evidence gathered on the year-end account balances.  For example, under the 

BRA, auditors can substitute a substantive analytical procedure for a traditional test-of-detail 

procedure to gain assurance over an account balance.  Typically, analytical procedures are 

viewed as audit evidence with lower levels of sufficiency and appropriateness as compared to 

other test-of-detail audit procedures.  This shift in the type of audit evidence gathered allows 

audit firms to reduce the number of hours needed to audit a client’s financial statements.   

 Originally, the large audit firms adopted the BRA approach as a means to reduce costs 

and audit fees (Knechel, 2007), increase revenues from other advisory services (Peecher et al., 

2007), provide valuable feedback to the client (Robson et al., 2007), and increase the recognition 

of management fraud and business failures (Curtis & Turley, 2007).  However, the Public 

Company Accounting Oversight Board (PCAOB), which was created through the passage of the 

Sarbanes-Oxley Act of 2002 (SOX) and has the authority to set audit standards for audits of 

public companies, has issued auditing standards that perpetuate the risk based audit approach.  In 

particular, The PCAOB’s Audit Standard Number 5 (PCAOB, 2007), An Audit of Internal 

Control Over Financial Reporting that is Integrated with an Audit of Financial Statements, 

indicates that the role of risk underlies the entire audit process and is critical in determining 

which controls to test during the audit of internal controls.  Furthermore, AS5 (PCAOB, 2007) 

states that the evidence gathered during the risk assessment and control testing stages of the audit 

allows auditors to reduce the amount of substantive testing that would normally be required 

during a financial statement audit.  Based on AS5, it is apparent that the PCAOB is adopting 
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audit standards that support the use of the BRA in the audit of public companies.  Additionally, 

the American Institute of Certified Public Accountants (AICPA), which is responsible for issuing 

audit standards for audits of non-public companies, has recently issued new Statement on 

Auditing Standards (SASs) that encourage, but do not require, audit firms to embrace the BRA 

when auditing non-public companies (AICPA, 2007; see SAS 104 through SAS 111).   

 Despite the acceptance and popularity of the BRA, Knechel (2007) insists that there is no 

empirical evidence indicating that the TBA was deficient in detecting material misstatements in a 

firm’s financial statements.  He also points out that there is no empirical evidence indicating that 

the BRA is superior to the TBA across any measures.  There is only anecdotal evidence available 

to compare and contrast the two approaches because empirically examining the two audit 

methodologies is a difficult if not impossible undertaking.  Nevertheless, the BRA approach has 

been adopted as the preferred audit methodology because of its potential to provide an effective 

audit in a more efficient manner.      

The purpose of this dissertation is not to address the adequacy or effectiveness of the 

BRA.  Rather, I examine a single audit procedure that has gained prevalence and importance 

within the BRA, substantive analytical procedures.  Substantive analytical procedures represent a 

less appropriate (or lower quality) form of audit evidence as compared to other test-of-detail 

procedures.  However, under the BRA, an effective substantive analytical procedure on a year-

end account balance represents sufficient and appropriate audit evidence, provided controls 

surrounding the account allow auditors to assess the risk of misstatement at low.   

 Analytical procedures were initially proposed as a form of audit evidence by the Auditing 

Standards Board in 1978 (Hirst & Koonce, 1996).  This original pronouncement on analytical 

procedures was superseded by SAS 56, Analytical Procedures, in 1988.  SAS 56, for the first 
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time, accepted analytical procedures as a tool that was capable of providing substantive audit 

evidence (Cullinan & Sutton, 2002).  Of the three stages of the audit (planning, substantive 

testing, and review), SAS 56 mandated that analytical procedures be performed during the 

planning and review stages of all audit engagements and allowed them to be used for substantive 

testing.  Despite the recognition of analytical procedures as an acceptable form of substantive 

audit evidence, they did not become commonly used in this way until the adoption of the BRA.  

In particular, surveys on the use of analytical procedures have found that the increase in the use 

of substantive analytical procedures coincided with the emergence of the BRA (Ameen & 

Strawser, 1994; Hirst & Koonce, 1996).  Additionally, surveys of international auditing practices 

have also documented an increasing use of substantive analytical procedures starting in the 

1990s (Fraser et al., 1997; Mulligan & Inkster, 1999; Lin & Fraser, 2003).  Finally, anecdotal 

evidence based on conversations with partners and managers from audit firms of all sizes has 

indicated that substantive analytical procedures play an important role in virtually all audit 

engagements today.  In fact, a substantive analytical is sometimes the only substantive procedure 

used to examine some account balances.  Thus, it is critically important to examine the 

effectiveness of substantive analytical procedures given their growing prevalence and 

significance within the BRA methodology.     

Analytical Procedures 
 

 As previously mentioned, SAS 56 requires auditors to use analytical procedures during 

the planning and review stages of every audit.  The AICPA contends that the basis for using 

analytical procedures is the fact that there is a natural and plausible relationship that exists 

between account balances in the current year and across accounting periods (AICPA, 2007).  

Analytical procedures, accompanied with knowledge and experience, allow auditors to reach 
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judgments about an account’s fairness and the reasonableness of variations, fluctuations, and 

changes in the financial statements.  The AICPA generically defines all analytical procedures as 

“comparisons of recorded amounts, or ratios developed from recorded amounts, to expectations 

developed by the auditor” (AICPA, 2007: 465).   

Planning and Review Analytical Procedures 
 

During planning, auditors use analytical procedures to aid in identifying the nature, 

extent, and timing of audit procedures to be performed.  Planning analytical procedures should 

also help auditors to further understand the client and identify specific risks of misstatement 

related to the audit.  The AICPA indicates that planning analytical procedures are generally 

highly aggregated and may consist of less sophisticated expectations than substantive 

expectations developed by auditors (AICPA, 2007).  Surveys of audit practice corroborate the 

fact that planning analytical procedures are unsophisticated in nature (Hirst & Koonce, 1996; 

Fraser et al., 1997; Mulligan & Inkster, 1999).  In particular, Hirst and Koonce (1996) found that 

an overwhelming majority of auditors use only the prior year, audited, account balance as their 

expectation for the current year account balance during planning analyticals.      

 During the review stage of the audit, auditors use analytical procedures to evaluate the 

conclusions reached on the audit.  This process entails comparing the unexpected or unusual 

account fluctuations (differences) within the financial statements to the audit evidence gathered 

during the engagement.  The audit evidence should provide adequate support to substantiate the 

reasonableness of any unusual fluctuation.  However, if there is no audit evidence or the audit 

evidence does not support the account fluctuations (differences) within the financial statements, 

auditors either need to gather more audit evidence or reassess the conclusions reached during the 

audit (AICPA, 2007).  As with planning analytical procedures, surveys of practicing auditors 
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have found that review analytical procedures are simplistic in nature and are performed at a 

highly aggregated level, usually the firm’s consolidated financial statements (Hirst & Koonce, 

1996; Fraser et al., 1997; Mulligan & Inkster, 1999).  Furthermore, Hirst and Koonce (1996) 

found that review analytical procedures also usually consist of auditors using only the prior year 

account balance as the expectation for the current year account balance. 

Substantive Analytical Procedures 
 
 Based on the previous discussion, it is clear that planning and review analytical 

procedures are similar in nature and application on most audit engagements.  The timing of each 

type of analytical is the most distinct difference between the two types of procedures.  

Substantive analytical procedures however are distinctly different from planning and review 

analytical procedures.  Unlike planning and review analyticals, substantive analytical procedures 

are not required for audit engagements.  Rather, auditors can use their discretion to determine 

whether they want to use substantive analyticals on the audit engagement, and on which 

accounts.  Furthermore, substantive analytical procedures can be relied on as primary audit 

evidence about the reasonableness of an account balance.  In particular, the AICPA (2007) 

specifies that substantive analytical procedures can be either substituted for traditional test-of-

detail procedures or used in conjunction with other substantive tests.  Thus, unlike planning and 

review analyticals which identify areas to expend audit effort, substantive analytical procedures 

provide audit evidence that can be used as a basis for concluding on the reasonableness of an 

account balance.   

 The process for applying an effective substantive analytical procedure can be found in 

Figure 1.  The application of substantive analytical procedures, like planning and review 

analyticals, consists of auditors first developing an expectation for an account’s current year 
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balance.  However, the creation of substantive analytical account expectations should be more 

elaborate than the expectations formed during planning and review analyticals, since it will be 

relied upon as a primary form of audit evidence.  An expectation that the account balance would 

be the same as the prior year would be insufficient for a substantive analytical procedure.  

Instead, the substantive analytical expectation is created through auditors using their knowledge 

of the client, industry, and economic conditions to develop an expectation for the firm’s year-end 

account balance, specific to the account of interest.  The effectiveness of the substantive 

analytical expectation is a function of the financial assertion being tested, the predictability of the 

financial statement relationship, the reliability of information used to form an expectation for the 

account balance, and the precision of the expectation (AICPA, 2007).  That is, an expectation is 

effective if it relates to a consistently predictable account, has well identified drivers for change 

in the account balance, and is derived from information that is trustworthy.  Furthermore, the 

analytical is precise if the expectation is developed at an appropriate level of detail (or 

aggregation) for the desirable level assurance from the analytical procedure.   
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Figure 1 
The Process for Ascertaining the Effectiveness of Substantive Analytical Procedures1

    

 

2

Surveys of practitioners indicate that the account expectations created for substantive 

analyticals are more elaborate than the account expectations for planning and review analyticals.  

 
 

                                                
1 Figure 1 was created based on the information within Statement on Auditing Standards (SAS 56) (AICPA, 1988) 
2 The AICPA (2007a) indicates that an analytical is precise if the expectation is developed at an appropriate level of 
detail (or aggregation) for the desirable level assurance from the analytical procedure.   
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In particular, auditors tend to use fluctuation analysis, trend analysis, ratio analysis, and 

reasonableness tests when developing expectations for substantive analytical procedures (Hirst & 

Koonce, 1996; Fraser et al., 1997; Mulligan & Inkster, 1999; Lin & Fraser, 2003).  I 

corroborated with partners and managers from audit firms of all sizes that these are still the most 

common techniques used to create substantive analytical account expectations.  Interestingly, 

practitioners have repeatedly responded that regression analysis is rarely, if ever, used in 

developing expectations for substantive analyticals.  Nevertheless, academic research has 

consistently found that regression analysis is one of the most effective methods for detecting 

misstatements during analytical procedures (Knechel, 1988; Dzeng, 1994; Leitch & Chen, 2003).            

Once auditors develop an adequate or effective substantive analytical, they must assess 

whether the substantive analytical procedure can be relied on as a primary form of audit 

evidence.  This process can be seen in Figure 2.  A substantive analytical can be considered an 

appropriate form of audit evidence if the expectation calculation is materially consistent with the 

firm’s “correct” account balance.  Unfortunately, the “correctness” of account balances on a 

client’s financial statements can never be fully ascertained.  Therefore, anecdotal evidence 

suggests that auditors in practice compare their substantive analytical expectations to the client’s 

unaudited account balances to assess the closeness of their calculation. Stated differently, 

auditors in practice compare their substantive analytical expectations to the client’s unaudited 

account balances to assess the closeness of their calculation.  The AICPA (2007) insist that the 

operationalization of closeness in practice is a function of materiality and the risk of 

misstatement associated with the account being analyzed.  For instance, auditors can accept a 

larger deviation between their substantive analytical expectation and the client’s unaudited 
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account balance when the risk of misstatement is low, as compared to accounts with greater risk 

of misstatement.   

Figure 2 
The Process for Determining Whether a Substantive Analytical can be Relied on as 

Sufficient and Appropriate Audit Evidence3

 

 

 
 

If auditors conclude that their expectation is materially consistent with the client’s 

reported account balance, they can document the procedures performed and rely on the analytical 

as a primary form of audit evidence.  However, if there is an unusual or unexpected account 
                                                
3 Figure 2 was created based on the information within Statement on Auditing Standards (SAS 56) (AICPA, 1988) 
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fluctuation (defined as a significant difference between auditors’ account expectation and the 

client’s current year reported account balance), auditors must investigate and evaluate the 

unexpected difference.  SAS 56 asserts that this investigation can consist of reconsidering the 

substantive expectation based on inquiries with the client’s management.  Nonetheless, all of the 

management information built into any revised substantive analytical expectation must be 

corroborated by auditors.  In the instances where auditors are unable to identify and corroborate 

an explanation for the unusual fluctuation, they must perform additional test-of-detail procedures 

to assess the reasonableness of the account balance.  Moreover, these additional substantive 

procedures should consider the possibility of fraud surrounding the financial statement assertion 

(AICPA, 2007).                    

The International Auditing and Assurance Standards Board (IAASB) has recently issued 

International Standards on Auditing (ISAs) that address not only the risk based audit approach 

but also the role and use of analytical procedures on audit engagements.  In particular, ISA 315, 

Identifying and Assessing the Risks of Material Misstatement Through Understanding the Entity 

and Its Environment, promotes the use of the BRA in evaluating whether financial statements are 

free from material misstatements.  More importantly, the IAASB explicitly states that analytical 

procedures are important for identifying the risks of a business and ascertaining the 

appropriateness of account balances (IAASB, 2006).  The IAASB has proposed standard ISA 

520, Analytical Procedures, in order to redraft ISA 315 and to provide specific guidance on how 

analytical procedures can be performed on audit engagements.  It is anticipated that this audit 

standard will be effective for audits beginning on and after December 31, 2009.  ISA 520 

provides guidance on applying analytical procedures that is nearly identical to that of SAS 56.  

There are no significant differences in the execution of planning, review, or substantive 
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analytical procedures between the two standards.  The only interesting difference between the 

two is that ISA 520 stresses the role of auditor judgment in the performance of substantive 

analytical procedures.  Specifically, ISA 520 emphasizes that the level of sophistication used in 

creating an account expectation does not drive the strength of the analytical procedure.  Rather, 

the relationship among the data and auditor judgment are the key indicators as to the sufficiency 

of an expectation, whereby unsophisticated predictive models can be used to create an effective 

analytical procedure (IAASB, 2007).       

Research on Analytical Procedures 
 
 The academic research on analytical procedures has taken two separate and distinct lines 

for investigating analytical procedures.  One line of research has examined how auditors make 

expectation formations for a specific account balance.  The second line of analytical research has 

examined how auditors investigate unexpected fluctuations (differences) and reach conclusions 

regarding the adequacy of year-end account balances.  More specifically, this second line of 

research examines the cognitive process by which auditors reach conclusions about the 

reasonableness of account balance fluctuations (differences).  Mental representation, hypothesis 

generation, information search, hypothesis evaluation, and decisions about subsequent actions 

are the components of the cognitive process examined by this second line of research.  In this 

section of the paper, I detail the research findings and theoretical underpinnings from each of 

these lines of research.  Furthermore, I discuss the gap that exists between the two research 

paths.  I conclude by describing the theoretical framework used in my dissertation.          
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Research Examining the Investigation into Unexpected Account Fluctuations 
 

Researchers have devoted significant effort towards studying analytical procedures since 

their acceptance in 1978.  Koonce (1993) provided a widely accepted framework for analyzing 

some of the analytical procedure research.  The framework takes a cognitive approach for 

examining analytical procedures and describes analytical procedures as a diagnostic, sequential, 

and iterative process.  Koonce (1993) argues that analytical procedures are diagnostic in nature 

because the goal of each type of analytical procedure is different.  For instance, planning 

analyticals are meant to identify potential areas of risk of misstatement and substantive 

analyticals are intended to provide test-of-detail audit evidence.  Once the primary goal of the 

particular analytical procedure is determined, auditors must then proceed through a number of 

sub-goals to determine whether an unusual fluctuation within the financial statements is 

reasonable or represents a material misstatement.  Thus, auditors are constantly diagnosing 

problems when applying analytical procedure and then obtaining information to help solve the 

identified problems (Koonce, 1993).  According to Koonce (1993), the application of analytical 

procedures is also sequential since the steps of analytical procedures must be performed in a 

logical order.  For instance, every analytical procedure consists of developing an expectation for 

an account, comparing the expectation to the client’s unaudited balance, examining any unusual 

account fluctuations (differences), and forming a judgment about the reasonableness of the 

account balance.  These steps for analytical procedures must be followed sequentially since 

auditors could not assess the adequacy of an account balance without first identifying an unusual 

relationship and gathering sufficient audit evidence.  Finally, the analytical procedure process is 

iterative in that the elements of the process can be re-performed before auditors make an ultimate 

judgment about the adequacy of an account balance (Koonce, 1993).  For example, SAS 56 
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explicitly states that auditors should readdress substantive analytical expectations that are 

imprecise.  In particular, auditors can recreate an account expectation after receiving and 

corroborating guidance from management. 

 Koonce (1993) uses the diagnostic, sequential, and iterative (DSI) framework to organize 

the extant analytical procedure research on how auditors cognitively investigate and make 

decisions about unusual account fluctuations (i.e. the second line of analytical procedure 

research).  The specific cognitive components examined within this DSI framework include 

mental representation, hypothesis generation, information search, hypothesis evaluation, and the 

ultimate decision about the audit procedure.  These cognitive components used by Koonce 

(1993) to organize analytical procedure research can be seen in Figure 3.  In the following 

section, I discuss each component within the context of analytical procedures.  Furthermore, I 

update the review to include research published since Koonce’s (1993) paper. 

Figure 3 
Koonce 1993 Framework for Examining Analytical Procedures 

 

**For clarity of presentation, the interaction arrows among the components of the diagnostic, sequential, and 
iterative (DSI) process are omitted     
 

 
Mental Representation 

 
Creating a mental representation consists of the mapping between the problem 

confronting the decision maker and the knowledge structures activated to form a mental model of 

the problem to be addressed.  Research on mental representations attempts to understand how 

individuals identify problems and create mental depictions of situations. It is important to 
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understand how individuals characterize and organize a problem as it will influence all 

subsequent steps in the decision-making process (Koonce, 1993).  In the case of analytical 

procedures, auditors will activate their knowledge of the client, industry, and economic 

conditions to form an understanding of the client.  From this, auditors will form an expectation 

for a specific account balance and will assess whether or not an unusual fluctuation exists.  This 

mental representation will also influence subsequent procedures performed by auditors since all 

unusual fluctuations (differences) warrant additional investigation and expected fluctuations 

(differences) do not.   

Koonce’s (1993) review of the literature found that only a few studies have examined 

how auditors make mental representations during analytical procedures.  Of the work that had 

been performed, she noted that experience effects have the greatest influence on mental 

representations, whereby more experienced auditors attend to more information, incorporate their 

mental representations into subsequent procedures, spend less time acquiring information, and 

process task related information at a deeper level.   

Despite Koonce’s (1993) call for more research to gain a better understanding of the 

mental representation process, this component of her framework has received little attention.  In 

fact, only one subsequent study has explicitly studied auditors’ mental representations during 

analytical procedures.  Bierstaker et al. (1999) examined the formation of mental representations 

for an analytical procedures task and the shifts in representations with additional information.  

Using think-aloud protocol analysis, the authors tracked the problem representations and changes 

in problem representations of experienced auditors.  They found that all of the auditors created 

unproductive problem representations related to the analytical task.  Furthermore, the subjects 

were unable to change to a correct problem representation without first receiving prompts about 



 

23 

the case.  Ultimately, the key finding was that a correct problem representation is essential in 

effectively performing analytical procedures.    

Hypothesis Generation 
 

The problem or mental representation cognitive stage of analytical procedures consists of 

auditors assessing whether a problem exits.  The identified problem for analytical procedures 

consists of an unexpected or unusual account balance within the client’s financial statements.  

During the next stage, hypothesis generation, auditors attempt to generate possible explanations 

or causes for the previously identified unexpected account balance.  These competing hypotheses 

can be either generated by the individual or suggested by outside sources, such as the client or 

co-workers.  The set of generated hypotheses will serve as a guide to evaluate the information 

gathered about an unexpected fluctuation (Koonce, 1993).         

 Koonce’s (1993) review of hypothesis generation analytical procedure studies found that 

most researchers examine auditors’ ability to self-generate explanations for unexpected 

fluctuations (differences).  These studies have found that experience, particularly industry-

specific experience, increases auditors’ ability to generate a hypothesis that correctly explains the 

fluctuation (or expectation difference).  Other studies have found that an initial error-ridden 

hypothesis will lead to additional hypotheses with errors, as the initial error-ridden hypothesis is 

used as a cue for all other generated hypotheses.  Finally, researchers demonstrated that external 

sources can have significant influence on the hypothesis generating tendencies of auditors.  

However, auditors’ reliance on external or inherited hypothesis can be mitigated by asking them 

to consider alternative hypotheses (Koonce, 1993).    

 Analytical procedure hypothesis generation studies subsequent to Koonce’s (1993) paper 

have examined whether decision aids help to reduce irrelevant explanations (Muller & Anderson, 
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2002), whether error-specific experience increases the propensity to generate correct hypotheses 

(O’Donnell, 2002), how financial and nonfinancial information influence the hypothesis 

generation of auditors (Cohen et al., 2000), and whether the audit methodology used by auditors 

influences the generation of risk factors (O’Donnell & Schultz, 2003).   

 Muller and Anderson (2002) assessed whether decision aids can reduce auditors’ 

cognitive load by reducing the number of appropriate explanations related to an unexpected 

account fluctuation.  To assess their research question, the authors manipulated the goal of the 

decision aid and the level of risk associated with the account balance.  The decision aid was 

framed into two alternatives: inclusion or exclusion.  That is, the aid assisted auditors to identify 

only the explanations that should be included in the investigation or identify the explanations that 

should be excluded from the investigation.  Risk was manipulated through varying the 

background information about the client in the decision case.  The results indicated that only 

decision aid framing influenced the hypothesis generation performance of auditors.  Specifically, 

Muller and Anderson (2002) found that the inclusion goal frame led to a smaller hypothesis set 

than the exclusion goal frame.  However, the authors did not assess how the differential in 

hypothesis sets affects auditors’ subsequent decisions about the analytical procedure.     

 O’Donnell (2002) examined whether experience or practice with a specific type of error 

improves auditors’ ability to generate hypotheses related to an unusual fluctuation.  Using an 

experiment, the author measured and controlled for general, industry, and error-specific 

experience while auditors performed a gross margin planning analytical procedure with a seeded 

error.  The experiment’s dependent variable was whether or not the subject correctly generated 

the hypothesis that correctly explained the unusual fluctuation.  The author found that auditors 

with higher levels of general analytical procedure experience were significantly more likely to 
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identify the cause for the account fluctuation.  Error-specific experience did not affect the 

performance of auditors with general experience.  However, error-specific experience did 

increase the likelihood that inexperienced auditors would generate the correct hypothesis.   

 Cohen et al. (2000) examined the ability of financial and non-financial information to 

influence the hypothesis generating tendencies of auditors.  Using two planning analytical 

procedures, the authors ran an experiment to assess how stable and declining financial and non-

financial trends affect auditors’ establishment of audit scope and the generation of hypotheses 

related to an account fluctuation.  The results indicated that auditors primarily rely on financial 

information when establishing the level of audit scope and use non-financial information as 

corroborating evidence.  In regards to hypothesis generation, the subjects equally utilized both 

financial and non-financial information.  In particular, the auditors generated more hypotheses 

when either the financial or non-financial information indicated a negative trend.  Furthermore, 

the greatest number of hypotheses was generated when both the financial and non-financial 

information depicted a negative trend in the company’s financial statements.  Moreover, the 

authors found that number of hypotheses generated increases as the amount (either financial or 

non-financial) of negative information increases.     

 Finally, O’Donnell and Schultz (2003) investigated whether the audit methodology 

employed by auditors impacts hypothesis generation related to a planning analytical task.  In 

particular, the authors assessed whether differences in presentation format between business-

process-focused (BPF) and transaction-cycle-focused (TCF) systems influenced the number of 

risk factors related to the account of interest.  The results indicated that the presentation of 

information did impact the subject’s performance on the analytical procedure, whereby auditors 
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using the BPF system identified more risk factors and assessed a higher likelihood of 

misstatement than the auditors receiving the same information in the TCF system format.    

Information Search 
 

After auditors compile a list of possible explanations (hypotheses), they then examine 

additional information to assess which hypothesis best explains the unusual account fluctuation.  

This information search is primarily aimed at reducing the uncertainty surrounding the 

plausibility of each generated explanation.  However, due to cognitive and time limitations, 

auditors cannot examine all available information related to an unexpected account fluctuation.  

Therefore, the individual’s mental representation and generated hypotheses will guide what 

information will be reviewed and analyzed.  Thus, auditors can be subject to biased information 

search strategies when performing analytical procedures (Koonce, 1993), which could be caused 

by either (or both) of the previous stages of the DSI framework.  For instance, a favored 

hypothesis or an incomplete hypothesis set can negatively impact how individuals search for and 

analyze information related to an unusual fluctuation.      

Koonce’s (1993) review found that while other lines of research have extensively 

examined information search strategies, there were only a limited number of analytical procedure 

studies that addressed auditors’ information search.  This research found that experience and 

generated hypotheses influence the search strategies of auditors.  In particular, more experienced 

auditors are more likely to employ a parallel versus serial information search strategy.  A parallel 

search strategy is one where the individual evaluates information relative to all of the generated 

hypotheses concurrently, whereas a serial search strategy views information in light of one 

hypothesis at a time.  This serial or truncated information search strategy typically leads to the 

confirmation of an initial hypothesis.  Individuals’ generated hypotheses have significant 
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influence on the search strategy adopted.  For instance, a preferred hypothesis, an incomplete 

hypothesis set, or error-ridden hypotheses can all influence how people search for and analyze 

additional information.     

Since Koonce’s (1993) review, only a handful of studies have explicitly examined 

auditors’ information search strategies during analytical procedures.  These studies have 

investigated where auditors focus their attention during the information search (O’Donnell & 

Lehman, 1999), the extent to which auditors use configural information processing when 

applying analytical procedures (Lin et al., 2000), and whether auditors use forward or backward 

information processing or reasoning during analytical procedures (O’Donnell, 2004).  

O’Donnell and Lehman (1999) examined the information search patterns of auditors as 

they perform a planning analytical procedure.  The authors manipulated whether or not the 

financial statements presented to the subjects contained a seeded error.  After reviewing the 

financial statements and additional financial information, the subjects assessed the adequacy of 

select financial statement account balances.  The authors used process-tracking software to track 

and classify the information search strategies employed by the auditor subjects.  The strategies 

were classified as either configural or serial search strategies.  O’Donnell and Lehman (1999) 

found that auditors primarily examine changes in financial statement account balances during 

analytical procedures, rather than changes in financial ratios.  Furthermore, configural 

information search techniques resulted in greater processing time and more documented planning 

concerns.  However, the configural information search strategy only differed from sequential 

strategies when the financial statements did not contain a seeded error, whereby the configural 

strategy let to a greater number of planning concerns.        
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Lin et al. (2000) examined the extent to which UK auditors use configural processing 

during analytical procedures, versus independent information search strategies.  The authors 

conducted an experiment to assess how five independent variables (uncontrollable risk, 

predictability, techniques selected for testing, change in account balance, data reliability) 

influenced auditors’ execution of analytical procedures.  After performing the analytical 

procedure, the subject was asked to assess the likelihood of material error in the account balance 

and the number of audit hours needed to finish auditing the account.  Unlike O’Donnell and 

Lehman (1999), the authors found that auditors using an independent search strategy 

outperformed those individuals using a configural information processing strategy. 

O’Donnell (2004) assessed whether auditors use a forward or backward information 

processing strategy when performing analytical procedures.  Backward processing is a deductive 

approach that starts out with a known (or preferred) result whereas forward proceeding is an 

inductive approach that starts with circumstances or events.  The author used an experiment and 

process tracking software to evaluate auditors’ processing during a planning analytical and 

substantive analytical procedure.  O’Donnell (2004) found that the majority of auditors relied 

more heavily on forward processing techniques for both types of analytical procedures.  

However, the study does not assess which processing technique is more effective for performing 

analytical procedures.        

Hypothesis Evaluation 
 

Once auditors have obtained and reviewed a sufficient amount of information related to 

an unexpected account fluctuation, they then revisit and evaluate the previously generated 

hypotheses.  Analytical procedures are representative of an ill-structured problem because they 

can consist of a problem where the surrounding information can be inconclusive and 
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contradicting.  Koonce (1993) specifies two approaches for evaluating hypotheses related to ill-

structured problems: explanation-based and belief perseverance.  The explanation-based 

approach entails the individual creating a cause and effect relationship between the proposed 

hypotheses and available information, whereby judgments are made based on the most plausible 

representation.  The belief perseverance model posits that information is evaluated sequentially, 

whereby the sequence of information will influence the conclusions reached by an individual 

(Koonce, 1993). 

Koonce (1993) argues that the explanation-based and belief perseverance approaches for 

analyzing problems are the best suited to depict auditors’ hypothesis evaluation process during 

analytical procedures.  However, little to no research has examined these models in conjunction 

with analytical procedures.  In her review, the one paper that examined belief perseverance found 

that auditors evaluated hypotheses with written explanations higher than the same hypotheses 

with verbal explanations.  Koonce’s (1993) review of analytical procedures did not identify any 

studies that examined the explanation-based model for evaluating hypotheses.  

There have been a handful of studies subsequent to Koonce’s review that have 

specifically investigated auditors’ hypothesis evaluation related to analytical procedures.  These 

studies have examined whether auditors make hypothesis revisions that are consistent with a 

Bayesian decision model (Asare & Wright, 1997), the impact of both plausibility and sufficiency 

checks in increasing an auditor’s likelihood of identifying the correct explanatory hypothesis 

(Anderson & Koonce, 1998), and whether explanations provided by decision aids were viewed 

more favorably than the same information coming from management (Anderson et al., 2003),      

Asare and Wright (1997) examined the process of how auditors evaluate hypotheses 

during analytical procedures.  Using an experiment, the authors asked auditor subjects to 
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evaluate five inherited hypotheses about an unusual account fluctuation.  The subjects assessed 

the plausibility of each hypothesis both before and after receiving additional cues about the 

fluctuation.  The results found that the auditors did change their likelihood assessments after 

receiving the information cues.  However, Asare and Wright (1997) found that the auditors were 

prone to only adjusting the plausibility of their target or favorite hypothesis and not adjusting the 

plausibility of competing hypotheses.  The authors label this evaluation tendency the “one-

hypothesis syndrome,” whereby cognitively the individual is only evaluating one hypothesis 

instead of all of the hypotheses. 

Anderson & Koonce (1998) investigated how auditors reach incorrect causes for 

unexpected fluctuations (differences) during analytical procedures.  Specifically, the authors 

examined whether plausibility and/or sufficiency checks decreased auditors’ propensity to make 

incorrect hypothesis evaluations.  A plausibility check is one where auditors assess whether the 

fluctuation fits a pattern and if management’s explanations for the unexpected account 

fluctuation are congruent with the proposed cause.  A sufficiency check, on the other hand, is 

one where auditors evaluate whether the explanation accounts for all of the unusual or 

unexpected account fluctuation.  After performing an experiment that manipulated each type of 

check for an analytical procedure, the authors found that plausibility checks are more likely to 

lead to incorrect conclusions as compared to sufficiency checks.  Nevertheless, the auditors that 

performed both plausibility and sufficiency checks were better at evaluating multiple hypotheses. 

Finally, Anderson et al. (2003) examined whether auditors evaluate hypotheses 

differently when the information about an unusual fluctuation comes from a decision aid versus 

management of the client.  The authors operationalized their research question by administering 

an experiment to auditors where the format of information (decision aid versus client) was 
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manipulated across subjects.  The subjects rated the sufficiency of the same hypotheses based on 

the same information, but from two different sources.  Despite having the same information, the 

authors found that auditors evaluated the decision aid explanations as more sufficient than the 

client’s representations.   

Decision About Subsequent Audit Actions 
 

The final component of the DSI framework consists of auditors making a final decision 

regarding what additional actions need to be undertaken related to the account under 

investigation (Koonce, 1993).  For analytical procedures, auditors must decide what, if any, 

additional audit procedures need to be performed.  This assessment about future action should be 

dependent upon the type of analytical procedure.  During a planning analytical, auditors must 

decide the amount of audit effort that will be expended on each account balance after performing 

the analytical procedure.  For substantive analytical procedures, auditors need to determine 

whether the analytical constitutes an appropriate and sufficient form of audit evidence.  If 

auditors can rely on the substantive analytical, no additional actions are required.  However, 

when the substantive analytical is inadequate (even after revising the account expectation), other 

substantive procedures need to be performed to ascertain the reasonableness of the firm’s 

account balance.  Finally, for review analytical procedures, auditors assess whether the audit 

work performed substantiates the current year changes in the financial statements.  If the audit 

work is not consistent with the account fluctuations (differences), the auditors’ subsequent action 

is either additional audit procedures or proposing adjustments to the financial statements. 

Koonce’s (1993) review of analytical procedures research found only a limited amount of 

research devoted to examining auditors’ decisions about subsequent actions based on the 

analytical procedures performed.  In fact, this line of research had only examined the subsequent 
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decisions of auditors based on planning analytical procedures.  These studies found that auditors 

increase the number of planned substantive procedures when an unusual account fluctuation 

exists.  However, auditors failed to reduce the quantity of planned procedures when the 

analytical procedure indicated no apparent problems.  Given the limited amount of research at 

this time, Koonce (1993) encouraged researchers to further explore auditors’ decisions about 

subsequent actions related to analytical procedures. 

Despite Koonce’s (1993) call for additional research, only a few papers have specifically 

investigated the subsequent actions of auditors.  These studies investigated the extent to which 

auditors alter audit plans based on analytical procedures (Glover et al., 2000), whether analytical 

procedures aid in identifying the existence of transaction errors (Law & Willett, 2004), and if 

auditors exhibit consensus and consistency in judgment performance (Lin et al., 2003). 

  Glover et al. (2000) examined how auditors revised their audit plans based on the result 

of a planning analytical.  The planning analytical presented to the auditor subjects indicated an 

unexpected account fluctuation in the current year financial statements.  In addition to examining 

the auditors’ subsequent action, the authors explored how the incentive to misstate the financial 

statements and the presence of management’s explanation for the fluctuation influence the 

subsequent judgments of auditors.  Consistent with the authors’ hypotheses, the study found that 

auditors are more likely to revise their audit plan when management has an incentive to misstate 

the financial statements and do not provide information explaining the fluctuation. 

Lin et al. (2003) investigated auditors’ ability to make correct subsequent decisions 

related to the performance of analytical procedures.  The authors presented an analytical to 

auditor subjects and then asked them to assess the likelihood of misstatement and estimate the 

additional audit hours needed for the account.  The experiment varied information cues, 
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experience, and size of audit firm.  The authors found that the auditors only demonstrated 

moderate consensus and consistency in their subsequent judgment performance for the analytical 

procedure.  Furthermore, the more experienced auditors demonstrated superior analytical 

procedure performance compared to less experienced auditors.      

Finally, Law and Willett (2004) used computer simulation of analytical procedures to 

assess the ability of such procedures to detect both type I and type II audit errors.  To test 

analytical procedures’ ability to detect errors, the authors varied the amount of noise contained 

within each account balance examined.  The authors found that greater noise (i.e. variation in the 

underlying data) in the account balance led to decreased analytical procedure performance.  

However, the study found that this decreased performance can be diminished with more detailed 

analytical modeling.  Law and Willett’s (2004) findings provide a warning to auditors about the 

need to supplement analytical procedures with other substantive tests and not to make judgments 

that rely solely upon analytical procedures. 

Analytical Procedure Research Covering Multiple Components of Koonce’s (1993) Framework 
 

One of Koonce’s (1993) greatest criticisms in her review of analytical procedure research 

was that the extant studies took a piecemeal approach to understanding auditors’ cognitive 

processes in regard to analyticals.  That is, the studies on analytical procedures only examined 

one stage or component of the DSI framework at a time.  Nevertheless, all of the stages of the 

DSI framework are interconnected and influence each other.  Therefore, Koonce’s (1993) 

strongest recommendation for future research was to comprehensively study the decision-making 

of auditors during analytical procedures, whereby more than one cognitive component is 

examined simultaneously.  A large number of subsequent studies answered Koonce’s (1993) call 

and investigated multiple elements of the DSI framework simultaneously.  In this section, I will 
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briefly discuss the subsequent analytical procedure studies that examined more than one 

cognitive component.  Although all these studies have a different focus, they are similar in that 

they fit into a new category of Koonce’s (1993) framework that examines multiple DSI 

components simultaneously.               

 Heiman-Hoffman et al. (1995) examined the hypothesis generation and hypothesis 

evaluation stages of Koonce’s (1993) framework.  Specifically, they investigated whether the 

type of error in an account balance influences the judgment performance of auditors during 

analytical procedures.  The authors manipulated whether auditors received an unusual fluctuation 

that was the result of either a frequent or infrequent revenue recognition error.  After reviewing 

the analytical procedures, the auditor subjects generated hypotheses or causes behind the 

unexpected fluctuation.  Then after receiving additional information about the account balance, 

the auditors evaluated and selected the hypothesis that most likely caused the account 

fluctuation.  The authors found that the initially generated hypothesis set influenced auditors’ 

ability to identify the correct cause behind the fluctuation.  In particular, if auditors’ hypothesis 

set included the frequent error, they performed well when the error was the frequent error but 

had difficulty when the actual error was infrequent.  However, auditors with a diverse hypothesis 

set had average decision performance (defined as auditors’ propensity to identify the cause of the 

error), regardless of the type of error. 

 Peecher (1996) investigated the hypothesis generation, information search, hypothesis 

evaluation, and subsequent decision stages for cognitively investigating unexpected account 

fluctuations during analytical procedures.  In particular, he examined whether a justification 

requirement affected auditors’ decision-making process related to a planning analytical.  In 

addition to manipulating whether the subject was required to justify his/her decision, the author 
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manipulated the integrity of the client and measured the subject’s degree of skepticism.  After 

providing the auditor subjects with an unexpected change in an account balance, the author 

examined the subject’s hypothesis generation, information search, hypothesis evaluation, and 

analytical decision related to the analytical procedure.  The key variables of interest were the 

likelihood the client’s explanation accounted for the fluctuation and the subject’s final selection 

for the cause for the fluctuation.  Peecher (1996) found that the justification required did affect 

auditors’ analytical performance.  In particular, the requirement resulted in greater audit 

efficiency when management had high integrity.  However, this audit efficiency was diminished 

when the client had low integrity.   

 Maroney and Bedard (1997) also examined the hypothesis generation, information 

search, hypothesis evaluation, and subsequent decision stages of Koonce’s (1993) framework.  

They investigated how auditors use inconsistent audit evidence during analytical procedures.  

Their experiment consisted of presenting auditors, with varying levels of experience, with an 

analytical procedure that identified an unusual account fluctuation.  Next, each subject generated 

a set of hypotheses that could explain the fluctuation.  Following this hypothesis generation, the 

subjects reviewed information related to the account of interest.  Some of the information 

presented to each subject was inconsistent or contradictory with the account fluctuation. Finally, 

the subjects evaluated the hypotheses and selected the hypothesis that best explained the account 

fluctuation.  Using process analysis, the authors found that experience level influenced how 

auditors attended to inconsistent information.  In particular, more experienced auditors integrated 

the inconsistent information into their assessment whereas less experience auditors tended to 

ignore such inconsistent information. 
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 Bhattacharjee et al. (1999) investigated the hypothesis generation and hypothesis 

evaluation stages of the DSI framework.  Specifically, they examined how the use of different 

hypothesis generation set sizes influences the decisions reached by auditors during analytical 

procedures.  Using an experiment, the authors required auditor subjects to review an analytical 

procedure and generate either one, three, or six hypotheses explaining the unexpected 

fluctuation.  As a control, the authors had an additional experimental treatment where there was 

no restriction on the hypothesis generation process.  After generating the hypotheses, the subjects 

reviewed additional information and subsequently evaluated the hypotheses.  The dependent 

measures of the study were the time taken to perform the task and the subject’s accuracy in 

identifying the correct cause behind the fluctuation.  Bhattacharjee et al. (1999) found that the 

size of the generated hypothesis set does affect the performance of analytical procedures.  

Specifically, auditors generating three hypotheses spent the least amount of time on the task and 

were as accurate (or more accurate) than any other treatment group. 

 Asare et al. (2000) analyzed the cognitive components of information search and 

hypothesis evaluation.  The authors considered the impact of both accountability and time 

constraints on auditors’ testing strategies during analytical procedures.  Auditors were presented 

with an analytical procedure (along with a hypothesis generation set), and then reviewed 

additional information and evaluated the hypotheses.  The authors examined the extent, breadth, 

and depth of information reviewed by the subject and the accuracy of selecting the correct 

hypothesis for the fluctuation.  Asare et al. (2000) found that holding auditors accountable during 

analytical procedures increased the extent and breath of information reviewed, but did not affect 

the depth of information examined.  Conversely, a time constraint decreased auditors’ extent and 

breath of information reviewed.  Nevertheless, the authors did not find an interaction effect 
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between the two manipulations.  Finally, the results indicated that it was the breadth of 

information reviewed that led to better performance at selecting the correct hypothesis. 

 Asare and Wright (2003) investigated the relationship between auditors’ hypothesis 

generation, information search, and decision performance during analytical procedures.  To 

examine this relationship, the authors administered an experiment where an analytical with an 

unusual fluctuation needed to be investigated.  The initial hypothesis set was inherited by auditor 

subjects.  Furthermore, the authors manipulated whether or not the initial hypothesis set 

contained the correct cause behind the account fluctuation.  Next, the subjects reviewed 

additional information about the account, evaluated the hypotheses, and selected the most likely 

cause for the account fluctuation.  The information search was also manipulated by the authors, 

whereby the subject either received six information items or had to search for the same 

information using a computer.  The dependent variables of the study were the auditors target or 

preferred hypothesis, the number of hypotheses examined, and whether the individual identified 

the actual cause for the fluctuation.  The authors found the best performing auditors received the 

correct hypothesis and received the search items.  An incorrect hypothesis set or performing their 

own information search each decreased auditors’ ability to select the correct cause for the 

fluctuation. 

   Green and Trotman (2003) studied the hypothesis generation, information search, 

hypothesis evaluation, and final judgment of auditors during analytical procedures.  Through 

using a seeded financial statement error, the paper provides insight into auditors’ decision-

making process during analytical procedures.  The variables of interest to the authors were the 

additional audit procedures to be performed, the probability that each hypothesis is the cause for 

the fluctuation, and the total time spent on the experimental task.  Green and Trotman (2003) 
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found that time and identification of additional audit procedures did not differ across subjects, 

regardless if they identified the correct cause for the fluctuation.  The results further indicated 

that if auditors are going to identify the correct cause for a fluctuation, it usually happens during 

the hypothesis generation stage of cognitive processing.  The information searches of all subjects 

did not significantly differ, regardless of hypothesis sets.  Finally, the overall results indicated 

the importance of all the stages of cognitive processing in reaching correct judgments. 

 Finally, Green (2004) investigated whether the timing of an inherited hypothesis affects 

the hypothesis generation, information search, hypothesis evaluation, and final decision related 

to an analytical procedure.  She examined this research question by administering an experiment 

to auditor subjects.  The experiment’s independent variable was when an inherited hypothesis 

was presented to the subject (either before self-generation versus after self-generation versus no 

inherited explanation).  The dependent measures were the number of hypotheses generated by 

the subject, the subject’s weight of the inherited hypothesis, amount of time spent on the 

information search, and whether the subject identified correct outcome.  The results indicated the 

timing of an inherited hypothesis does impact auditors’ decision processes, whereby more 

hypotheses are generated when the inherited hypothesis is received prior to self-generation.  

Nevertheless, none of the other cognitive stages, including the final decision, vary significantly 

based on the timing of an inherited hypothesis.     

Theory Used in the Research Examining the Investigation into Unexpected Account Fluctuations 
 

Confirmation Bias and Belief-Adjustment Model 
 

The studies that examine the investigation into unusual account fluctuations have 

primarily done so without the use of theory to guide the predictions of the research.  Instead, 

most of the papers in this review selected one or more moderating variables and assessed their 
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impact on the cognitive stages for investigating unusual account fluctuations.  The moderating 

variables examined by this literature include prompts (Bierstaker et al., 1999), decision aids 

(Anderson & Koonce, 1998; Mueller & Anderson, 2002; Anderson et al., 2003), risk (Mueller & 

Anderson, 2002; Cohen et al., 2000), positive versus negative financial frames (Cohen et al., 

2000), experience (O’Donnell, 2002; Lin et al., 2003), audit methodology (O’Donnell & Schultz, 

2003), information search strategy (O’Donnell & Lehman, 1999; O’Donnell, 2004), type of error 

(Green & Trotman, 2003; Law & Willett, 2004), incentive (Glover et al., 2000), accountability 

(Peecher, 1996; Asare et al., 2000), hypothesis set size (Bhattacharjee et al., 1999), and time 

pressures (Bhattacharjee et al., 1999; Asare et al., 2000).  In fact, there were only two theories 

used in my literature review to predict the actions of auditors when investigating account 

fluctuations.  These theories are confirmation bias (Bierstaker et al., 1999; Asare & Wright, 

2003) and the belief-adjustment model (Heiman-Hoffman et al., 1995; Asare & Wright, 1997; 

Green 2004).  

“Confirmation bias is the tendency to search for information that is likely to support the 

favored hypothesis” (Bonner, 2008:126).  Thus, the predictions of confirmation bias primarily 

center on how individuals search for and evaluate information.  In particular, when one has a 

predisposition or preference, confirmation bias predicts that information supporting the person’s 

disposition will be sought out and heavily weighted in the decision-making processes.  

Inconsistent or contradictory information, on the other hand, will either be ignored or 

misinterpreted to support the favored hypothesis.  Although confirmation bias is seen in the 

information search stage of decision-making, it is influenced by and exerts influence over the 

other cognitive stages.  For instance, the favored hypothesis, which becomes the focal point for 

the biased information search, usually develops during the hypothesis generation stage of 
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cognitive processing.  This predisposition towards one hypothesis can result because of many 

reasons.  Some examples include incentive, time pressure, wanting to conform to a known view, 

and overconfidence (Bonner, 2008:129-139).  Then, once individuals perform a conformity 

information search strategy, the succeeding cognitive stages of hypothesis evaluation and 

subsequent decision will be affected.  Specifically, people exhibiting confirmation bias will use 

their biased information search strategy to evaluate the focal hypothesis more favorably, which 

will accordingly influence their final decisions and judgments. 

The belief-adjustment model was proposed by Hogarth and Einhorn (1992) to explain 

how the sequence or order of information influences individuals’ judgments.  The authors 

proposed the belief-adjustment model to explain why and under what circumstances individuals 

exhibit recency versus primacy effects during a decision task.  In addition to explaining order 

effects, Hogarth and Einhorn’s (1992) model can also be used to explain how decisions with 

multiple steps or stages (such as analytical procedures) can be affected by the order of the 

decision-making process.  The belief-adjustment model determines how people reach decisions 

based on the weighting of information presented to them.  If initial information is weighted 

heavily, one is likely to demonstrate primacy.  However, if the last information received is 

weighted more heavily, a recency effect can be seen in individuals’ decision-making.  In addition 

to the weighting of information, Hogarth and Einhorn (1992) argued that individuals’ beliefs are 

revisited and revised in many situations.  The factors that influence what, if any, revision takes 

place are the strength of initial belief, length of the series of information, task complexity, and 

strength of additional information presented to the individual.  Interestingly, the belief-

adjustment model has been used to demonstrate under what circumstances individuals commit 

confirmation bias.   
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Confirmation bias and the belief-adjustment model have been extensively applied to 

other accounting settings beyond analytical procedures.  Given the enormity of these studies and 

the fact other papers have reviewed this literature, I will not discuss how other accounting studies 

have applied confirmation bias and belief-adjustment model.  Instead, see Bonner (2008) for a 

comprehensive discussion of accounting studies using these two theories.     

Research Examining Auditors’ Account Expectation Formation 
 

In addition to examining how auditors cognitively investigate usual account fluctuations, 

academic research has also explored how auditors create expectations for a client’s current year 

account balance during analytical procedures.  This expectation formation is critical for all 

analytical procedures performed by auditors, as this expectation is the basis for determining 

whether an unusual or unexpected fluctuation exists.  Expectation formation is possibly more 

important for substantive analytical procedures for two reasons.  First, the expectation for a 

substantive analytical procedure, if close to the client’s reported account balance, can be relied 

on as a primary form of audit evidence.  Secondly, the expectation creation for a substantive 

analytical is more elaborate than planning and review analytics, whereby more auditor judgment 

is involved when creating a substantive analytical expectation.  In this section, I will discuss the 

literature and theory that has specifically examined how auditors formulate expectations during 

analytical procedures. 

The academic literature on forming analytical expectations has primarily focused on how 

the client’s current year account balance, which is under investigation by auditors, influences 

auditors’ account expectation.  From a normative perspective, the client’s current year account 

balance should not influence auditors’ expectation for a specific account balance.  Rather, based 

on SAS 56, auditors should use their knowledge, experience, and the client’s financial trends to 
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create an independent expectation for the account balance of interest.  The client’s reported 

current year account balance only comes into consideration during analytical procedures after 

auditors have already developed an expectation for the account balance.  That is, the client’s 

reported balance is used as a measuring stick to assess whether or not auditors’ expectations are 

close to the unaudited account balance of interest.  Provided auditors’ independent account 

expectations are close to the client’s reported balance, auditors can rely on the analytical 

procedure as a form of audit evidence.  However, if the expectation is not close to the client’s 

reported account balance, auditors are required to analyze additional information about the 

account balance to ascertain its reasonableness.  Thus, if auditors use the client’s unaudited 

account balance in conjunction with creating their account expectation, the result is an analytical 

based on circular reasoning.  That is, the current year balance is used to not only form the 

expectation but also to evaluate the reasonableness of the account balance. 

Kinney and Uecker (1982) were the first to assess whether or not a client’s unaudited 

book values influenced the account expectations of auditors.  The authors hypothesized that 

auditors anchor onto the client’s unaudited account balance as an initial starting point for 

creating an expectation about the account balance.  Furthermore, based on theory, the authors 

anticipate that auditors will make adjustments or refinements from the anchor (the unaudited 

account balance).  Despite these adjustments typically being in the correct direction, individuals 

tend to make refinements that are insufficient compared to expectations formed without an initial 

anchor.  Thus, Kinney and Uecker (1982) tested auditors’ propensity to exhibit the anchoring and 

adjustment bias through administering an experiment to auditor subjects.   

The experiment consisted of an analytical review exercise where the subjects received the 

sales, cost of sales, gross profit, and gross profit percentage for three years related to a small 
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manufacturing firm.  The first two years of data presented to the subjects were labeled as audited 

and the third year was listed as the current year and unaudited.  To assess the anchoring and 

adjustment bias, the authors manipulated the firm’s current year cost of sales to either enhance or 

diminish the firm’s current year gross profit.  The subjects were asked to indicate the expected 

upper and lower boundary range for the firm’s current year gross profit.   

The authors experiment clearly indicated that any values beyond the reported range of 

gross profit would warrant additional investigation and information gathering.  Consistent with 

anchoring and adjustment theory, the authors found that auditors with the lower book values 

created investigation boundaries that were lower than the boundaries created by the auditors with 

higher book values.  Theoretically, the expectation boundary ranges should have been consistent 

across treatment groups since the case stated that there was no reason to expect any changes in 

gross profit in the current year.  The authors caution that this bias in creating expectations could 

lead to the tendency of auditors accepting unwarranted account balances when additional 

investigation is necessary.  Interestingly, despite the tendency of the subjects to create biased 

account expectation ranges, the overwhelming majority (between 61% and 81% based on the 

treatment group) of subjects indicated that they would prefer reviewing additional information 

about the firm’s reported gross profit before reaching a conclusion about the reasonableness of 

the current year account balance.     

Biggs and Wild (1985) extended the work of Kinney and Uecker (1982) by modifying 

their experiment to examine the effects of additional information and the effect of withholding 

the current year account balances when auditors form expectations during analytical procedures.  

Recall that Kinney and Uecker (1982) only provided their subjects with two years worth of 

audited data and ratios in which to form an expectation.  Biggs and Wild (1985) hypothesized 
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that more audited financial data about the company will reduce auditors propensity to create 

expectations that are biased towards the current year, unaudited, account balance.  The authors 

also tested Kinney and Uecker’s (1982) proposed hypothesis that the withholding of current year 

account balances will decrease auditors’ susceptibility to create biased expectations and make 

incorrect investigation decisions.    

Biggs and Wild’s (1985) experiment with auditor subjects was nearly identical to the 

experiment administered by Kinney and Uecker (1982).  That is, the experiment consisted of the 

subjects creating an expectation and boundary range of acceptability for a firm’s gross profit.  

Like Kinney and Uecker, the authors manipulated the firm’s cost of sales to create an inflated or 

deflated gross profit in the current year.  Unlike Kinney and Uecker, the authors varied the 

amount of audited financial data provided to the subjects.  Kinney and Uecker’s experiment only 

provided the subject’s with two years of audited financial information.  Biggs and Wild (1985) 

manipulated the amount of information provided to the subjects for their expectation, whereby 

one treatment group received two years and the other received five years of audited financial 

data.  The authors also included a control condition that withheld the current year account 

balance when the subjects created their expectation.  This control was present for both the short 

and long financial information treatment levels.   

The authors were able to replicate the expectation bias results previously identified by 

Kinney and Uecker (1982).  However, inconsistent with the authors’ predictions, the increased 

length of financial data presented to the subjects insignificantly decreased the creation of biased 

expectations.  Furthermore, the subject’s confidence in his/her expectation calculation was 

unaffected by the length of financial data presented to them.  The authors did find that the length 

of information did influence the request for additional account information when including the 
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control group that did not receive the current year, unaudited, balances.  In particular, the control 

group indicated a higher rate of further account investigation in the short financial data as 

compared to the other treatment groups.  Nevertheless, in the long financial data manipulation, 

the control group’s investigation rate was indistinguishable from the treatment group that 

received the current year account balances.          

Next, Heintz and White (1989) further extended the work of Kinney and Uecker (1982) 

and Biggs and Wild (1985).  In particular, Heintz and White identified that the previous research 

on expectation formation was incapable of assessing the impact of account trends and reversal of 

trends on auditors’ expectation formation.  Therefore, the authors developed a new experiment to 

examine whether financial trends and trend reversals are the true cause behind the perceived bias 

of creating expectations that are close to the client’s current year, unaudited, account balances.   

Following previous research, Heintz and White (1989) developed an experiment based on 

a small hypothetical manufacturing firm.  The auditor subjects were requested to perform an 

analytical procedure on the firm’s current year gross profit.  The information provided to each 

subject consisted of two years worth of audited financial data.  To examine the impact of 

financial trends, the authors included four experimental levels.  The levels included an increasing 

trend in gross profit, an increasing trend for two years and a current year reversal, a decreasing 

trend in gross profit, and a decreasing trend for two years and a current year reversal.  For each 

of these treatment levels, the authors also presented the subject with the client’s current year, 

unaudited, gross margin account balance.  Additionally, the authors included two control groups 

in their experimental design.  The control groups consisted of either an increasing or decreasing 

account trend with no current year information provided to the subject.  Consistent with prior 

research, the authors captured the dependent variables of a point estimate for the firm’s gross 
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margin, a non-investigation interval, and the subject’s decision whether they would want to 

further investigate the account balance.   

The authors’ experiment corroborated the previous findings that the presence of current 

year account balances biases auditors’ expectation formation towards the unaudited account 

balance.  Moreover, the results indicated that the tendency to create expectations that are biased 

toward the current account balance exists regardless of financial trends or consistency in 

financial trends.  Finally, the authors found that the presence or absence of unaudited account 

values did not influence auditors’ decision to further investigate the account balance.  Thus, it 

appears that a biased expectation does not necessary preclude auditors from wanting to evaluate 

additional information about the account balance.          

McDaniel and Kinney (1995) examined auditors’ expectation formation during the 

review of interim or quarterly financial statements.  During a quarterly review, auditors perform 

analytical analysis that is consistent with planning analytical procedures.  That is, auditors assess 

whether any unusual or unexpected account fluctuations occurred in the current quarterly 

financial statements.  Any identified unusual fluctuations must be investigated by auditors before 

concluding the review of the interim financial statements.  The authors investigated how the 

current quarter account balances influence auditors’ expectation formation.  More specifically, 

the authors examined whether the anchoring and adjustment bias is mitigated by specific 

instructions and/or the withholding of current quarter account balances during auditors’ 

expectation formation.   

The authors utilized a 3 x 3 experiment with auditor subjects to test their proposed 

hypotheses.  The independent variables consisted of expectation formation information and the 

presence of misstatement.  The expectation formation information levels consisted of providing 
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the subjects with the current quarter account balances, the current quarter account balances along 

with instructions on how to perform analytical procedures, and instructions without the current 

account balances during the expectation formation.  The misstatement levels consisted of no 

error, an actual error in the financial statements, and an error that was double the actual error in 

the financial statements.  The dependent variable of interest to the authors was the specific 

accounts identified by the subjects to be further investigated.    

McDaniel and Kinney’s (1995) results also substantiated that biased expectations occur 

when current account balance are provided to auditors during analytical procedures.  

Specifically, the subjects in the provided current account balances and no instruction treatment 

were the least likely to identify accounts that warranted further investigation.  The presence of 

instructions with the current account balances did partially mitigate this expectation formation 

bias.  Nevertheless, the treatment group that had the account balances withheld during the 

expectation formation identified more accounts to investigate and had a significantly higher 

correct investigation rate compared to the other two treatment groups.  Thus, while instructions 

can mitigate expectation formation bias, the withholding of current account balances appears to 

be the best method for reducing the expectation formation bias that arises from performing 

analytical procedures with knowledge of the current period’s account balances.             

Like McDaniel and Kinney (1995), Kennedy (1995) also investigated whether there were 

mechanisms to reduce auditors’ propensity to create biased expectations during analytical 

procedures.  Kennedy (1995) associated the presence of the client’s current year account balance 

during analytical procedures to the curse of knowledge examined in psychology.  The curse of 

knowledge refers to the research findings that individuals are unable to ignore information that 

has already been processed.  Kennedy (1995) argued that it is this previous processing of current 
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account balances which does not allow auditors to disregard such balances during analytical 

procedures.   

The author administered three experiments to auditors and students to determine whether 

accountability, experience, and/or a counter explanation requirement reduces the curse of 

knowledge during analytical procedures.  Kennedy’s experiment was not designed like the other 

studies in that it did not reflect a typical analytical procedure.  Rather, the author simply 

presented the subjects with 12 quarters of actual unit sales related to a particular company.  The 

subjects were then required to form a point estimate for the company’s unit sales for the 13th 

quarter.  The curse of knowledge was manipulated by indicating (with an asterisk) to the subjects 

whether or not the 13th quarter’s sales were either higher or lower than the 12th quarter’s sales.   

The author found that neither the accountability requirement, which consisted of a 

warning, nor experience diminished the subject’s propensity to create biased expectations in the 

direction of the irrelevant current information.  The counter explanation requirement, which 

consisted of requesting the subject to write down why the estimate outcome is unlikely, did 

slightly reduce the subject’s propensity to create biased expectations.  Nevertheless, the total 

impact of the counter explanation cannot be fully interpreted because the experimental design 

did not contain a control group where no irrelevant information was provided to the subject.    

Finally, Heintz et al. (1999) investigated whether or not factors affecting the reliability of 

a client’s current year account balance reduce auditors’ tendency to create biased expectations 

during analytical procedures.  Furthermore, the authors also examined whether the impact of the 

reliability concerns affects auditors judgments differently when the financial information 

contains either an increasing or decreasing trend.  The authors analyzed their proposed 

hypotheses through administering an experiment to auditor subjects.   
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The experimental task was the same as Heintz and White’s (1989) task, which consisted 

of performing an analytical procedure over the gross margin of a manufacturing firm.  The 

auditors were presented with two years of audited and the current year, unaudited, account 

balances.  The reliability of the current year account figures was manipulated across three levels.  

The levels consisted of mentioning significant accounting system changes in the current year, a 

prior year material audit adjustment in the account balance, and no mention on the reliability of 

the current year account balances.  The financial trend in the client’s gross margin was 

manipulated by either depicting an increasing or decreasing trend in the three years of 

information presented to the subjects.   

Consistent with prior research, the dependent variables of the experiment were the 

subject’s point estimate for the client’s current year gross margin and a boundary range for non-

investigation.  The authors found that auditors make biased expectations in the direction of 

current year account balances when no mention is made to the reliability of the information 

provided to them.  However, this tendency is diminished when there are indications that the 

client’s current year information is unreliable.  Finally, the reduction in estimation bias is more 

pronounced when the financial information depicts an increasing trend in the account balances.          

Anchoring and Adjustment 
 
 Tversky and Kahneman’s (1974) anchoring and adjustment heuristic has been exclusively 

used as the proposition describing how auditors form analytical procedure account expectations 

(Kinney & Uecker, 1982; Biggs & Wild, 1985; Heintz & White, 1989; McDaniel & 

Kinney,1995; Kennedy, 1995; Heintz et al., 1999). This seminal paper demonstrated that 

individuals reach judgments under uncertain conditions primarily based on simple decision 

heuristics.  These heuristic principles are used by people to reduce complex tasks into simpler 
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decision processes.  The decision heuristics examined by Tversky and Kahneman (1974) 

included representativeness, availability, and anchoring and adjustment.  Representativeness 

refers to the tendency of individuals to judge the probability of an event by how much it 

resembles a known event with a known probability.  If the unknown and known events are 

highly representative (similar), individuals are inclined to use the known event probability to 

assess the probability of the unknown event.  The availability heuristic refers to the propensity of 

individuals to make judgments and decisions based on how quickly related or similar 

information is brought to mind.  Thus, individuals base the probability of event occurrence on 

other related information that can be easily recalled or is accessible.  Finally, anchoring and 

adjustment refers to situations where individuals are asked to make estimates.  Under such 

situations, people tend to anchor or start from an initial value and make adjustments to the 

anchor to arrive at their estimate. 

Generally speaking, individuals tend to develop and use decision strategies that require 

the least amount of effort (Kahneman, 2003).  Within the context of anchoring and adjustment, it 

is cognitively easier for individuals to select an initial value or target as a starting point for 

creating an estimate, as compared to developing an estimate without a reference point.  Then, 

from the initial starting point, individuals make adjustments or modifications to the starting value 

based on the relevant information presented to them.  Tversky and Kahneman (1974) found that 

the anchoring and adjustment decision strategy leads to the creation of biased expectations.  

More specifically, individuals tend to create estimates that are biased towards the anchor or 

target provided to them.         

The bias from utilizing the anchoring and adjustment heuristic is well documented in the 

psychology literature (Bonner, 2008:168).  Typically, the problem with the anchoring and 
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adjustment strategy is that individuals fail to make an adequate adjustment to their initial starting 

point (Tversky & Kahneman, 1974).  More specifically, the literature has found that estimates 

tend to remain too close to individuals’ anchors because adjustments are insufficient in 

magnitude.  However, the adjustments made to the anchors/targets are usually in the correct 

direction (Tversky & Kahneman, 1974; Bazerman, 1990:8; Carroll & Johnson, 1990:27).   

This anchoring bias is resilient in that it exists even when the target is irrelevant (Tversky 

& Kahneman, 1974; Bazerman, 1990:26) and when incentives are present to encourage accuracy 

in the estimation process (Plous, 1993:146).  Furthermore, the biased estimates created through 

individuals utilizing the anchoring and adjustment heuristic are typically not mitigated by 

experience or expertise over the subject matter (Bazerman, 1990:30).  Finally, although the 

anchors used in most psychology experiments are overtly obvious to the subjects.  Mussweiler 

and Englich (2005) demonstrated that the anchoring bias from subliminal or implicit targets is as 

strong, and sometimes stronger, than more salient anchors.        

Despite the widespread examination of the anchoring bias within psychology research, 

only a limited number of accounting studies have applied the anchoring and adjustment heuristic.  

Furthermore, outside the analytical procedures research on expectation formation (discussed 

previously) the presence of accounting anchoring and adjustment studies is nearly nonexistent.  

The non-analytical procedures anchoring and adjustment studies have examined how 

uninformative cost anchors influence variance investigation decisions (Brown, 1981), how 

various audit judgments framed in the traditional anchoring paradigm affect auditors’ decisions 

(Joyce & Biddle, 1981), and how the anchor of risk influences the sampling tendencies of 

auditors (Butler, 1986).  These studies, along with the previously discussed expectation 

formation analytical procedure studies, have all consistently found that an anchoring bias exists 
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when subjects are provided with a target or reference point from which to reach a decision.  

Interestingly, Bonner (2008:172) notes that this line of accounting anchoring and adjustment 

research has seen a cease of interest.  However, she points out that additional studies are 

warranted since the process by which accountants exhibit the anchoring bias and methods to 

reduce the bias within account are unknown. 

Gap in the Extant Analytical Procedure Research  
 

The previous literature review identified and examined two lines of research that have 

examined auditors’ use of analytical procedures.  The first line of research has investigated 

whether the presence of current year account balances bias auditors’ expectation formation.  This 

line of research found two consistent themes.  First, when current year balances are provided to 

auditors during the expectation formation stage of analytical procedures, auditors tend to create 

expectations in the direction of the current year account balance.  This tendency is prominent 

regardless of the financial trend in the account balances and the amount of prior year information 

provided to the auditors.  Secondly, this line of research has repeatedly found that auditors who 

create biased expectations request additional information related to the account balance of 

interest at a rate that is indistinguishable from auditors who form expectations without the 

presence of current year account balances (Kinney & Uecker, 1982; Biggs & Wild, 1985; Heintz 

& White, 1989; McDaniel & Kinney,1995; Kennedy, 1995; Heintz et al., 1999).  Therefore, 

while it appears that knowledge of account balances may bias account expectations, it is unclear 

whether the review of additional information would cancel out the effect of a biased expectation. 

The second line of analytical procedure research has examined the cognitive process by 

which auditors investigate and reach conclusions about unexpected account fluctuations 

identified during analytical procedures.  Of course, these unexpected account fluctuations are a 
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result of the auditors’ expectation formation process and the client’s reported current year 

account balances.  However, these studies start by telling the subjects that an unexpected 

fluctuation exists within the financial statements and warrants additional investigation.  

Researchers then examine one or more of the cognitive components (mental representation, 

hypothesis generation, information search, hypothesis evaluation, and decision about audit 

actions) depicted in Koonce’s (1993) DSI framework.  These studies have generated a wide 

variety of findings regarding how auditors investigate, analyze, and reach conclusions during 

analytical procedures.  For instance, this body of research has found that experience (O’Donnell, 

2002; Lin et al., 2003), information search strategies (O’Donnell & Lehman, 1999; O’Donnell, 

2004), hypothesis sets (Bhattacharjee et al., 1999), accountability (Peecher, 1996; Asare et al., 

2000), decision aids (Anderson & Koonce, 1998; Mueller & Anderson, 2002; Anderson et al., 

2003), problem representation (Bierstaker et al., 1999), time constraints Bhattacharjee et al., 

1999; Asare et al., 2000), type of financial statement error (Green & Trotman, 2003; Law & 

Willett, 2004), and inconsistent information (Asare & Wright, 2003) all impact auditors’ ability 

to correctly identify the cause behind unusual account fluctuations. The extant academic research 

on analytical procedures can be depicted as follows: 

 
 
 
 

Because the two lines of analytical procedure research are separate and distinct from each 

other, there currently is a gap in the research stream.  In particular, auditors’ expectation for the 
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account fluctuation exists.  This expectation, whether biased or unbiased, may shape auditors’ 

perception about the reasonableness of the client’s current year account balance.  Furthermore, a 

biased or unbiased frame towards the client’s current year account balance could subsequently 

influence how auditors view additional information about the account and the ultimate decision 

made about the account’s reasonableness.  Nevertheless, the total impact of a biased expectation 

on the front end of this process is unknown at this juncture, as analytical procedure studies have 

never followed through to examine the influence of account expectations on the cognitive 

components of analytical procedures.  Therefore, how expectation formation affects the total 

analytical procedure process is unknown.   

The contribution of my dissertation will be to bridge this gap by uniting the two lines of 

research.  I will assess whether or not a biased expectation adversely affects auditors’ cognitive 

investigation into unexpected account balance fluctuations.  Specifically, I will investigate 

whether or not a biased account expectation influences auditors’ subsequent examination of 

additional information and their ultimate reasonableness decision about an account examined 

with a substantive analytical procedure.   

The Selective Accessibility Model 
 
 The theories currently used to examine auditors’ execution of analytical procedures have 

two distinct features.  First, when researchers analyzed how auditors form account expectations, 

the consensus is to use Tversky and Kahneman’s (1974) anchoring and adjustment heuristic to 

explain why auditors make account expectations that are biased towards the client’s unaudited 

account balance.  Secondly, the studies that examined how auditors investigate and reach 

decisions about account fluctuations have, for the most part, failed to incorporate theory into why 

auditors reach certain judgments.  Furthermore, of the extant theories used (confirmation bias 
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and belief-adjustment model), neither is capable of explaining auditors actions during the entire 

analytical procedure process.  I propose that the selective accessibility model is better suited to 

describe how auditors perform the entire process of analytical procedures (i.e. how auditors 

create account expectations and then investigate/evaluate additional information related to the 

audit procedure).  The selective accessibility model posits that the presence of a target biases 

decision makers’ cognitive processing since individuals only activate knowledge that is 

consistent with the provided target.   

  The anchoring and adjustment heuristic was extremely robust and had been subjected to 

numerous investigations.  Nevertheless, until recently, little was known about the process that 

leads to the anchoring bias (Mussweiler & Strack, 1999).  That is, there was significant debate on 

what caused individuals to bias judgments and decisions because of an explicit or implicit target.  

Mussweiler and Strack (1999) proposed and provided evidence supporting the selective 

accessibility model as a means of not only explaining the anchoring phenomenon but also how 

additional information about estimates/expectations are incorporated into the decision task.   

Mussweiler and Strack (1999) argued that most decisions involve some form of 

comparability task.  Specifically, individuals access their knowledge content and make 

comparisons to known values or objects before reaching a judgment on any task.  However, 

when a target is presented to individuals, the selective accessibility model posits that it is 

cognitively easier for people to incorporate the target into their expectation or estimate formation 

process versus making the estimate based solely on information retrieved from their knowledge 

structure.  Thus, when a target or anchor is present during a decision task, individuals tend to 

selectively only retrieve knowledge that is consistent with the target during the estimation 

process (Mussweiler & Strack, 1999; Chapman & Johnson, 1999).  This selective activation of 
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specific knowledge content results in the creation of estimates/expectations that are close to the 

provided target, even when the target is completely irrelevant to the decision task.   

There are numerous instances in which people form an estimate or expectation without 

the presence of a target to influence their decision-making process.  Within the selective 

accessibility model, the anchoring bias exists because the target makes knowledge that is 

consistent with the target more salient or accessible during estimation formation.  Without a 

salient target, Epley (2004:248) insists that the cognitive processing of available information is 

different.  In particular, individuals will access more knowledge that is relevant to the entire 

decision task rather than a specific target.  Thus, without an initial starting point to guide 

individuals estimation processes, people will exhibit more conscious, effortful, and deliberate 

cognitive processing of information because one cannot use the accessible information to make a 

quick, intuitive, and effortless decisions (Kahneman, 2003; Epley 2004:248).   

Mussweiler and Strack (1999) indicated that the selective activation of knowledge also 

affects how additional information is investigated and analyzed.  The first cognitive stage 

affected by selective memory retrieval is individuals’ hypothesis-testing strategy.  In particular, 

during hypothesis generation, individuals narrow the hypothesis set under consideration to a 

single focal hypothesis that considers their estimate to be equal to the target or anchor supplied to 

them (Mussweiler, 2003).  This reduction in explanatory hypotheses results from the person only 

selectively retrieving knowledge that is consistent with the target during the estimation or 

expectation formation process.  By only selectively generating and using knowledge consistent 

with the target, individuals have made the target-supporting information more accessible or 

salient to them (Mussweiler & Strack, 1999; Chapman & Johnson, 1999).  Under this situation, 

all alternative hypotheses are considered less possible because the person’s knowledge related to 
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them is difficult to recall or less accessible.  These alternative hypotheses, or less accessible 

hypotheses, are then usually prematurely rejected by the decision maker (Schwenk, 1984).   

The difference in cognitive processing that exists based on whether a target is provided 

during a decision task also affects the hypothesis generation component of decision-making.  

Specifically, individuals without targets do not selectively access knowledge that is specific to 

any one possible solution.   Rather, they consciously and deliberately access their entire 

knowledge structure in a manner that allows them to evaluate many possible explanations or 

solutions (Epley & Gilovich, 2005).  This leads to people being more inclined to consider 

multiple, competing or alternative, causes for a problem.   

The selective accessibility model not only describes how a provided target influences 

hypothesis generation but also how it affects individuals’ analysis and evaluation of information 

or evidence in testing hypotheses.  As previously stated, the presence of a target causes 

individuals to selectively activate knowledge content that is consistent with the proposition of the 

anchor (Mussweiler & Strack, 1999).  Thus, a person’s knowledge of target inconsistent 

information is typically not accessed nor retrieved during the decision task.  This selective 

accessibility of knowledge can result in biased pre-decisional information processing and 

evaluation (Bond et al., 2007).       

Biased pre-decisional information processing is akin to the primacy effect.  The “primacy 

effect means that information received early in the sequence receives greater weight than 

information received later in the sequence of information” (Bonner, 2008:184).  However, biased 

pre-decisional processing is not limited to the mere order of how items (or information) are 

presented to individuals.  Rather, biased pre-decisional processing refers to the phenomenon 

where a decision made early in the decision-making process can influence how an individual 
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interprets and reacts to the examination of additional information related to the total decision 

task.  More specifically, an initial assessment of favorability towards a particular option during a 

decision task will lead to the biased processing or evaluation of subsequent information that does 

not fit within the individual’s initial disposition (Bond et al., 2007).   

Bond et al. (2007) indicated that there have been an assortment of theories (such as 

differentiation-consolidation theory, conflict theory, dominance structure, belief preservation, 

and weighting models) proposed to explain why individuals distort the examination of 

information in light of a prior disposition.  The authors argued and provided evidence supporting 

the proposition that the operation of coherence-directed processing broadly explains all of the 

biased pre-decisional theories.  Coherence-directed processing is predicated on the concept that 

people desire cognitive consistency.  Things or items that are incoherent lead to instability and 

conflict, which are undesirable attributes for individuals.  Therefore, people systematically bias 

the evaluation of information to fit or cohere to an initial disposition.  This distortion of 

information consists of individuals uncritically accepting information that supports their initial 

disposition.  Furthermore, information that is inconsistent with the person’s initial assessment is 

typically ignored or skewed to fit their initial disposition.  This distorted evaluation of additional 

information allows a person to maintain coherence or cognitive consistency (Bond et al., 2007).  

Notably, this information processing strategy is akin to Kunda’s (1990) theory of motivated 

reasoning, which states that individuals will engage in biased cognitive processing when they are 

motivated to arrive at particular conclusions.                        

Within the anchoring and adjustment paradigm, Bond et al.’s (2007) coherence-directed 

processing complements the predictions of the selective accessibility model.  Specifically, the 

presence of an anchor or target during a decision task leads to individuals activating target-
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consistent knowledge and adopting the disposition that the person’s estimate is equal to the 

provided target (Mussweiler & Strack, 1999).  This pre-commitment to a favorable view of the 

focal hypothesis will impact how individuals analyze and evaluate additional information related 

to the task.  In particular, the activation of only target-consistent knowledge results in individuals 

aggressively trying to find (or force) a fit between the focal hypothesis and the provided data.  

Moreover, the alternative hypotheses and their relationship with the provided data is disregarded 

(McKenzie, 1998).  Thus, this pre-commitment will lead to a biased examination of information 

that is in accordance with coherence-directed processing, which predicts that individuals will 

only focus on hypothesis consistent evidence (Jonas et al., 2001; Mussweiler, 2003). 

Individuals who are not provided with a target during a decision task are less susceptible 

to becoming pre-committed to a particular outcome or explanation.  This lack of pre-

commitment results from accessing a wider array of knowledge related to the task and from 

being less confident that they know the true cause for a phenomenon (McKenzie, 1998; 

Mussweiler & Strack, 1999).  The result is that individuals are more willing to examine 

alternative perspectives and evaluate all of the information that is pertinent to making a final 

decision.  This will lead to people seeking out and identifying the underlying relationships 

between the additional information and the proposed hypotheses (as compared to the relationship 

between the information and the activated knowledge structure).   

In summary, the selective accessibility model predicts that the presence of a target or 

anchor in a decision task results in the activation of knowledge that is consistent or in common 

with the anchor and simultaneously reduces the availability of information that is inconsistent or 

differs from the anchor (Chapman & Johnson, 1999).  This leads to individuals developing 

estimates or expectations that are biased towards the target.  The activation of select knowledge 
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also affects how individuals evaluate additional information.  In particular, the selective 

accessibility of target-consistent knowledge will lead to the examination of one focal hypothesis; 

that the generated expectation is equal to the target provided to the decision maker.  All other 

alternative hypotheses are usually prematurely disregarded because they are not easily accessible 

to the activated knowledge structure of the decision maker.  Next, the examination of additional 

information will be biased towards individuals’ favored or focal hypothesis, whereby consistent 

information is uncritically accepted and inconsistent information is disregarded.  The result of 

this selective knowledge activation is people reaching the final conclusion that their estimate or 

expectation is not significantly different than the provided target.       

This decision-making process is entirely different when no target is present during the 

estimation process, since individuals are unable to selectively activate knowledge and create 

expectations that are biased towards the anchor or target.  The result is a cognitive strategy that is 

more effortful, conscious, and deliberate.  Specifically, a greater amount of knowledge content 

will be accessed and utilized in the decision process.  This will result in a greater openness 

towards alternative hypotheses, the consideration of all additional information, and a greater 

propensity to identify the relationship between the proposed hypotheses and the underlying data.  

It should be noted that no accounting study has yet to apply psychology’s selective 

accessibility model to an accounting setting.  This could be partly due to the loss of interest by 

accounting researchers in the anchoring and adjustment heuristic (Bonner, 2008:172). 
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CHAPTER 3 
HYPOTHESIS DEVELOPMENT 

 
Analytical Procedure Expectation Formation 

 
 Once auditors identify a client’s account balance that lends itself to being tested 

effectively using an analytical procedure, they use their knowledge of the client, industry, and 

economic conditions to develop an expectation for the firm’s year-end account balance.  This 

expectation formation is critical for all analytical procedures performed by auditors, as this 

expectation is the basis for determining whether an unusual or unexpected account fluctuation 

exists.  In order for analytical procedures to be successful, it is vital that auditors create an 

expectation for an account that is independently derived and free from bias.  Theoretically, the 

client’s reported current year, unaudited account balance is irrelevant in making an expectation 

for an account balance.  Rather, the client’s current year account balance is merely used as a 

measuring stick to assess whether or not an unusual or unexpected account fluctuation exists.  

Thus, the client’s current year reported balance is only relevant to the analytical procedure 

process after auditors have formed their account expectation.  If auditors use the client’s 

unaudited account balance in conjunction with creating their account expectation, the result is an 

analytical based on circular reasoning, which would not represent an appropriate form of audit 

evidence.  In practice, auditors typically have a draft of a client’s (unaudited) financial 

statements before creating their account expectations.  Unfortunately, this knowledge of the 

client’s current year balances could lead to the creation of biased expectations. 

 The selective accessibility model posits that the presence of the client’s current year 

account balance will affect how auditors cognitively create account expectations during 

analytical procedures.  In particular, auditors will opt for the less taxing, quicker, and intuitive 

approach for developing an account expectation.  This approach entails only activating or 
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recalling knowledge that is consistent with the client’s current year unaudited account balance.  

This selective recall should result in the creation of account expectations that are materially 

consistent with (or biased towards) the client’s reported balance.   

Despite the practice of auditors having knowledge of the client’s current year, unaudited 

account balance prior to forming their expectations, it is possible that under some circumstances 

expectations are formed prior to having knowledge of current year balances.  This is completely 

feasible given that the client’s current year account balance is not a necessary component for 

forming an analytical expectation.  For example, auditors could create account expectations 

either prior to starting the year-end audit or before they receive a draft of the client’s current year 

financial statements.  In these situations, there would be no specific anchor or target provided to 

auditors prior to forming their account expectation.  Under such circumstances, auditors should 

access more knowledge that is relevant to the creation of the account expectation (i.e. specific 

financial trends or economic conditions relevant to the account) and exhibit more conscious, 

effortful, and deliberate cognitive processing of information.  The result of this alternative 

approach for accessing and processing information is the creation of account balance 

expectations that are less likely to be biased towards the clients reported amount.  Based on this 

difference in cognitive processing and expectation formulation, I propose the following 

hypothesis (stated in alternative form): 

H1:  Auditors will make analytical expectations that are more (less) biased towards the 
client’s unaudited account balance when the current year balance is (is not) present 
during expectation formation.    
  

Preliminary Determination about Reasonableness and Problem Identification 
 

Once auditors form an account expectation during analytical procedures, the next step in 

the audit procedure is to determine whether or not an unusual or unexpected account fluctuation 
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exists.  This identification consists of comparing auditors’ calculated or expected account 

balance to the firm’s “correct” account balance.  If the expectation is materially consistent with 

this correct balance, the analytical can be relied upon as audit evidence supporting the 

reasonableness of the client’s current year account balance.  However, material deviations or 

unexpected account fluctuations mandate additional investigation into the client’s reported 

account balance.  Unfortunately, the “correctness” of the account balances on a client’s financial 

statements can never be fully ascertained.  Therefore, anecdotal evidence suggests that auditors 

in practice operationalize the closeness of their expectation based on its consistency or closeness 

with the client’s unaudited account balance.  Acceptable deviations between auditors’ 

expectation and the client’s unaudited account balance are determined based on auditor 

judgment, materiality, and the risk of misstatement associated with the account being analyzed. 

After comparing the client’s reported balance to the auditor’s account expectation, the 

key is to correctly make a preliminary determination whether or not a problem exists in the 

client’s current year account balance.  Within the context of auditing, a problem would represent 

a material misstatement in the client’s current year account balance.   

The process of problem identification or formulation can either enhance or hinder an 

individual’s propensity to reach appropriate judgments and decisions.  Proper identification of a 

problem can increase judgment effectiveness and efficiency.  However, the inability to correctly 

recognize a problem can lead to the waste of valuable resources and deficiencies in the decision-

making process (Eierman & Philip, 2003).  Problem identification consists of recognizing that a 

difference exists between the actual state of affairs and some preferred set of circumstances.  It is 

the decision maker’s responsibility to discover that such a discrepancy exists in the current state 

of affairs.  Problem identification entails the individual creating an expectation for performance 
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and comparing it to the current or actual output to assess whether a gap or problem exists 

(Pounds, 1969).   

This problem identification process is difficult due to the ill-structured nature of the 

decision process, the enormous amount of information that can be examined and evaluated, and 

the presence of confliction goals (Eierman & Philip, 2003).  Because of this difficulty, 

individuals try to simplify problem identification and the decision-making process.  Schwenk 

(1984) discusses the effect of this simplification on the decision-making process.  It should be 

noted, that while labeled differently, the decision-making process discussed by Schwenk (1984) 

is nearly identical to the cognitive components used by Koonce (1993) to organize analytical 

procedure research.   

Schwenk (1984) notes that creating a biased estimate or expectation only complicates the 

problem identification process.  In particular, a biased expectation leads to the underutilization of 

information during expectation formation and decreases the person’s propensity to perceive a 

gap or problem (Schwenk, 1984).  For analytical procedures, this means that auditors with 

knowledge of the client’s current year account balances are more likely to created biased account 

expectations and make errant preliminary determinations about the reasonableness of the account 

balance under investigation.  Furthermore, these auditors are less likely to identify an account 

with a possible misstated balance.  Based on this, I propose the following hypotheses4

                                                
4 For this hypothesis and the remaining hypotheses, I define auditors with biased expectations as the subjects with 
knowledge of current year account balances during expectation formation.  Conversely, I define auditors with 
unbiased expectations as the subjects without knowledge of current year account balances during expectation 
formation. 

 (stated in 

alternative form): 

H2:  Auditors who form biased (unbiased) expectations will make more (less) favorable 
preliminary assessments about the reasonableness of current year account balances. 
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Hypothesis Generation 
 

The inability to initially identify a problem or misstatement within a client’s account 

balance does not preclude auditors from further investigating current year account fluctuations 

during analytical procedures.  In fact, the prior academic research on analytical procedure 

expectation formation has found that auditors who utilize the anchoring and adjustment heuristic 

indicate, either explicitly or implicitly through their investigation interval, that they want to 

review additional information about the account at a rate that is typically indistinguishable from 

auditors generating unbiased account expectations (Kinney & Uecker, 1982; Biggs & Wild, 

1985; Heintz & White, 1989).  Furthermore, even if auditors make preliminary assessments that 

the account is reasonably stated based on a biased account expectation, a superior during the 

review process can always request auditors to further investigate an account balance prior to 

signing off on the working papers.  Thus, there are many instances in which auditors further 

investigate an account balance fluctuation during analytical procedures even after a preliminary 

assessment that the account balance is reasonable.  However, academic research has not 

investigated what impact a possible biased expectation has on this investigation process.   

Once auditors decide or are instructed to further investigate an unusual fluctuation, they 

first engage in hypothesis generation.  Hypothesis generation consists of auditors attempting to 

generate possible explanations or causes for the difference between their account expectation and 

the client’s reported current year account balance (Koonce, 1993).         

For analytical procedures, the selective accessibility model predicts that the presence of 

the client’s current year account balance will act as a target during expectation formation.  

Because of this unaudited account balance target, auditors will selectively access knowledge that 

is consistent with the target when creating their expectation for the client’s current year account 
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balance.  Furthermore, this selective activation of knowledge consistent with the client’s 

unaudited account balance may impact auditors’ proposal of explanations for the difference 

between their account expectation and the client’s reported current year balance.  In particular, 

auditors will likely narrow the hypothesis set under consideration down to the hypotheses that 

consider their account expectation to be equal to the client’s unaudited account balance supplied 

to them (i.e. the account as reported by the client is reasonably stated).   

Auditors who are not supplied the client’s current year unaudited account balances prior 

to expectation formation will be less likely to focus on one particular set of hypotheses for 

explaining an account balance fluctuation.  This is because these auditors will not activate a 

knowledge structure that is specific to any one possible solution.  Rather, these auditors are more 

likely to consciously and deliberately access their entire knowledge structure in a manner that 

allows them to evaluate many possible explanations or solutions (Epley & Gilovich, 2005).  This 

leads to auditors being more inclined to consider multiple, competing or alternative, causes for 

an account fluctuation.  This leads to the following hypotheses (stated in alternative form):  

H3a:  Auditors who form biased expectations will assign greater weight to the 
hypotheses that the client’s account is reasonably stated compared to the alternative 
hypotheses.     
 
H3b:  Auditors who form unbiased expectations will assign no differential weight to the 
hypotheses that the client’s account is reasonably stated compared to the alternative 
hypotheses.     
 

Information Investigation 
 

After auditors develop possible explanation(s) or cause(s) (hypotheses) for an unexpected 

account fluctuation, the next step in the analytical procedures process is to analyze additional 

information.  This information investigation helps auditors reduce uncertainty behind the change 

in the client’s current year account balance.  In particular, auditors’ information search reduces 
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uncertainty behind which proposed or generated hypothesis adequately explains the account 

fluctuations (Koonce, 1993). SAS 56 specifies that management of the client is the primary 

supplier of information for explaining account fluctuations.  These explanations, however, must 

be corroborated by the other evidence obtained during the audit (AICPA, 2007).     

When applied to analytical procedures, the selective accessibility model predicts different 

processing strategies of additional information related to an unexpected account fluctuation.  The 

differentiation between processing strategies is dependent upon whether auditors have 

knowledge of the client’s unaudited account balances prior to forming their account expectation.  

Auditors who have knowledge of the client’s unaudited account balance prior to expectation 

formation will activate knowledge that is consistent with that target.  This selectivity in 

knowledge activation will impact all of the analytical procedure decision task stages.  

Specifically, these auditors will generate expectations that are consistent with the client’s current 

year account balance, generate a set of focal hypotheses that presumes their expectation is equal 

to the client’s balance, and will only focus on information that supports their focal hypotheses.  

By only attending to the information that conforms to their activated knowledge structure, these 

auditors exhibit biased information processing that is consistent with coherence-directed 

processing.   

Auditors who are unaware of the client’s current year account balances during 

expectation formation will engage in a different type of cognitive processing.  In particular, these 

auditors will exhibit more conscious, effortful, and deliberate cognitive processing of 

information because one cannot use the accessible information to make a quick, intuitive, and 

effortless decisions.  Therefore, these auditors are more willing to examine alternative 

perspectives and evaluate all of the information that is pertinent to making a final decision about 
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the analytical procedure.  This will lead to these auditors identifying the underlying relationship 

between the additional information and the client’s account balance (as compared to the 

relationship between the information and the activated knowledge structure).  Based on these 

predictions, the next hypotheses are (stated in alternative form): 

H4a:  Auditors who form biased expectations will assign greater weight to additional 
information that supports the client’s account being reasonably stated compared to 
contradictory information. 
 
H4b:  Auditors who form unbiased expectations will assign no differential weight to 
additional information that supports the client’s account being reasonably stated 
compared to contradictory information. 
 

Final Conclusion about the Reasonableness of the Client’s Account Balance 
 

After auditors examine and evaluate additional information pertaining to unusual or 

unexpected account balance fluctuation, they then must assess the reasonableness of the client’s 

reported (current year) account balance.  More specifically, auditors have to determine whether 

or not the additional information substantiates the difference between their account expectation 

and the client’s reported balance.  Auditors make this determination through revisiting and 

evaluating the previously generated hypotheses in light of the additional information about the 

client’s account balance.  If the additional information adequately explains the unexpected 

difference, auditors can document the analytical procedure and rely on it as an appropriate and 

sufficient form of audit evidence.  However, when the additional information does not support 

the unexpected account fluctuation, auditors are required to plan and execute additional audit 

procedures to substantiate the reasonableness of the client’s current year account balance.  

Furthermore, these additional substantive procedures should consider the possibility of fraud 

surrounding the financial statement assertion (AICPA, 2007).         
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The selective accessibility model, discussed in detail above, specifies that individuals will 

engage in different cognitive processing strategies based on when a target is presented to them 

during a decision task.  In the case of analytical procedures, the most relevant and salient target 

is the client’s current year (unaudited) account balances.  When the client’s current year balances 

are present during expectation formation, auditors are likely to create account expectations that 

are biased towards the client’s reported balance.  This results from knowledge content being 

selectively activated, whereby only target-consistent information is activated.  Such selective 

accessibility should result in auditors generating a focal hypothesis and only giving weight to 

information that is consistent with the proposition that auditors’ expectation is close to the 

client’s reported balance.  Because of this biased processing strategy, these auditors will likely 

reach the conclusion that the client’s current year account balance is reasonably stated, even 

when a material misstatement exists. 

When the client’s current year account balance is not present during expectation 

formation, auditors are unable to selectively activate knowledge and create expectations that are 

biased towards the anchor or target.  Therefore, they adopt a cognitive strategy that is more 

effortful, conscious, and deliberate.  More specifically, these auditors should attend to all of the 

information provided during the analytical procedure.  This openness to all possibilities increases 

the likelihood that auditors identify the actual relationship between the data and the client’s 

reported account balance.  Thus, when a misstatement exists in the client’s current year account 

balance, auditors who do not form biased expectations are more likely to identify the 

misstatement and the cause for the misstatement.  This leads to the final hypothesis (stated in 

alternative form): 

H5:  Auditors who form biased (unbiased) expectations are less (more) likely to identify 
the client’s current year misstatement.  
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 The application of the selective accessibility model to the performance of substantive 

analytical procedures, along with my proposed hypotheses, can be seen in Figure 4.   

 
Figure 4 
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CHAPTER 4 
METHODOLOGY 

 
This chapter describes the methodology used to test the hypotheses of my dissertation.  I 

chose to test my proposed hypotheses through developing and administering an experiment to 

auditor subjects.  In the following sections, I detail my experimental design, task development, 

and the measuring and testing of my hypotheses.   

Experimental Design 

The purpose of my dissertation is to investigate the impact of biased (versus unbiased) 

account expectations on the execution of substantive analytical procedures.  I operationalize the 

biased (versus unbiased) expectation construct by examining auditors’ performance of a 

substantive analytical procedure under the conditions where current year account balances are 

either present or withheld during expectation formation.  Thus, the main treatment of my 

experiment is the manipulation of a bias (versus no/less bias) during the first step of the 

substantive analytical procedure process: expectation formation by auditor subjects.  Subsequent 

to inducing a bias between my experimental groups, I examine whether cognitive processing 

differences exist during the investigation of a financial statement account fluctuation examined 

using an analytical procedure.  This experimental design allows me to assess whether a biased 

expectation negatively influences auditors’ subsequent examination of additional information 

and their ultimate decision about the reasonableness of an account examined with a substantive 

analytical procedure. 

The task used in my experiment is adapted from the original instrument developed by 

Asare and Wright (1995) and revised in subsequent studies (Asare & Wright, 1997; Asare et al., 

2000; Asare & Wright, 2003).  My experiment is an adaptation from the version of the 

instrument used in Asare and Wright (2003).  I made the adaptation of requiring the participants 
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to create and evaluate their own analytical expectation.  All prior studies provided participants 

with an account expectation and told them that the difference represents an unusual/unexpected 

fluctuation.  The cognitive process examination (of hypothesis generation, information search, 

and hypothesis evaluation) and corresponding experimental materials in my instrument are 

identical to that used by prior studies utilizing this instrument.     

Design and Subjects 

 My experiment consists of a 2 x 1 between subject experimental design where the main 

effect is the induction of a bias during the expectation formation stage of a substantive analytical 

procedure.  Thus, the two levels of the experiment are a more biased account expectation versus 

a less biased account expectation, created thru the presence/absence of unaudited current year 

account balances.   

Senior auditors with 3-4 years of experience are the ideal participants for my experiment.  

Libby et al. (2002) indicated that researchers should be diligent in matching the requirements of 

an experiment with the appropriate level subject, and not using more sophisticated subjects than 

necessary.  Experienced staff auditors are the correct match for my experiment since (a) they 

have the primary responsibility for performing substantive analytical procedures during audit 

engagements and (b) less experienced staff members and accounting students are unlikely to 

possess the knowledge and expertise that is needed to identify unusual/unexpected relationships 

within the financial statements using substantive analytical procedures.        

Overview of Experiment  

 My experiment consists of auditor subjects performing a substantive analytical procedure 

on a fictional firm’s (Resourceful Manufacturing Corporation) current year (unaudited) gross 

profit balance.  Resourceful Manufacturing Corporation’s (RMC) current year gross profit is 
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misstated by $1 million, which is 5.3% of unadjusted gross profit.  Consistent with prior research 

(Asare & Wright, 1995; Asare & Wright, 1997; Asare et al., 2000; Asare & Wright, 2003; Green 

& Trotman, 2003; Green, 2004), the error in the financial statements is approximately 4 times the 

materiality threshold ($220,000) for the client’s gross profit balance.  The seeded error in the 

financial statements resulted from management failing to appropriately adjust standard costs to 

actual costs incurred during the period.  In particular, the company experienced favorable labor 

and overhead variances in the current year and booked the entire benefit to cost-of-goods sold 

(COGS), instead of allocating the variance between ending inventory and COGS.  The result of 

the error is that RMC’s current year gross profit is overstated, COGS is understated, and ending 

inventory is overstated in the current year under audit.  The error in the financial statements is 

based on an actual audit engagement where a substantive analytical was the primary source of 

audit evidence for evaluating the client’s gross profit and represents an adapted experimental 

task used in numerous prior studies (Asare & Wright, 1995; Asare & Wright, 1997; Asare et al., 

2000; Asare & Wright, 2003).       

 I randomly assign auditor subjects to one of the two treatment levels.  The auditors are 

initially provided with background information, selected financial statements, and selected 

financial ratios.  Such information is used as a basis for creating an expectation for RMC’s 

current year gross profit.  This is also the stage of the experiment where I introduce the 

experimental treatment.  The manipulation consists of either supplying or withholding the 

company’s current year (unaudited) financial information, including the firm’s current year 

(unaudited) gross profit.  The company’s current year (unaudited) account balances are irrelevant 

inputs into the account expectation process of analytical procedures.  However, prior research 

has consistently found that auditors tend to make expectations that are biased towards the client’s 



 

74 

current year account balances when they are present during expectation formation (Kinney & 

Uecker, 1982; Biggs & Wild, 1985; Heintz & White, 1989; McDaniel & Kinney,1995; Kennedy, 

1995; Heintz et al., 1999).  The completion of an expectation for RMC’s current year gross profit 

represents the end of the first part of the experiment.  The second part of the experiment, 

discussed below, is exactly the same across both treatment groups.   

 In the second part of the experiment, all participants are supplied with RMC’s current 

year (unaudited) financial information, including the firm’s current year gross profit5

In the next section of the experiment, the participants receive additional information 

about the fluctuation in the company’s gross profit account.  This information consists of specific 

audit procedures, and their corresponding results, related to each of the supplied possible causes.  

.  Following 

this financial information, the experiment requires the participants to compare their gross profit 

expectation to the company’s current year (unaudited) balance.  This comparison includes asking 

the participants to calculate the difference between the firm’s gross profit and their expectation.  

After this comparison, participants report the extent to which they believe the company’s current 

year gross profit is reasonably stated.   

Regardless of the participant’s gross profit reasonableness assessment, the experiment 

indicates that the manager on the engagement requests the in-charge to further investigate the 

firm’s current year gross profit account fluctuation.  It is typical practice for auditors to identify 

multiple competing explanations for such a fluctuation to guide their investigation.  To aid the 

participants in this investigation, the experiment supplies them with five potential causes 

(hypotheses) for the fluctuation.  Subsequent to evaluating these causes, the participants rate the 

likelihood that each proposed cause explains the current year change in RMC’s gross profit. 

                                                
5 Participants in the biased expectation formation treatment already received this financial information during the 
first part (expectation formation) of the experiment. 
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These audit procedures should aid the participants in isolating the cause that correctly explains 

the fluctuation in RMC’s current year gross profit.  

The final step in the experiment consists of the participants revisiting the proposed causes 

for the account fluctuation.  After analyzing and weighting the additional information related to 

the current year change in gross profit, the participants make a final selection of the one cause 

that most likely explains the company’s current year change in gross profit.  The steps of the 

experiment are detailed in Table 1.  Furthermore, the entire experimental instrument is presented 

in the Appendix.  

Table 1 
Experimental Steps 

            

Step 1:  Participants use the provided background and financial information to create an 
expectation for RMC's current year gross profit. 

            

Step 2:  Participants evaluate RMC's current year gross profit through comparing their 
expectation to the company's unaudited balance. 

            

Step 3:  Participants inherit and assess five potential causes (hypotheses) for the fluctuation in 
RMC's current year gross profit.  

            

Step 4:  Participants receive and rate the relevance of additional information that corresponds to 
the possible causes provided in step 3. 

            

Step 5:  Participants revisit the proposed causes and select the one cause that most likely 
explains the company's current year fluctuation in gross profit. 

                    
    

Task Development 

Financial Information 

 The first requirement for creating my instrument was a set of financial statements from a 

manufacturing firm.  A manufacturing setting was necessary to adapt the work of Asare and 
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Wright.  I selected and obtained the audited financial statements, covering a four year period, of 

a mid-sized, publicly traded manufacturing firm.  Only the income statement and balance sheet 

from the company were pertinent to the analytical procedure task.  The most recent year of 

audited financial statements are used as the unaudited account balances in the experimental task.  

The previous three years are labeled as audited and provided to the participants as a basis for 

creating their gross profit expectation.  I renamed the adapted company in the experimental task 

to Resourceful Manufacturing Corporation (RMC).  

 The firm I selected to use in my experimental task is significantly larger than the 

company used by Asare and Wright.  However, financial statements of similar magnitude are 

essential to applying the same task procedures of prior research.  Therefore, I scaled the selected 

financial statement by dividing all of the financial statement figures by 10.  After making this 

adjustment, the financial statements were materially consistent with the financial information 

used by Asare and Wright.  Specifically, the net assets and income of the adjusted firm are 

consistent with the firm information used by prior research (Asare & Wright, 1995; Asare & 

Wright, 1997; Asare et al., 2000; Asare & Wright, 2003).        

I also consolidated some financial statement accounts that were not critical inputs to the 

analytical procedure task.  I made these account combinations in order to make the financial 

statements clearer and more presentable.  An example of this is the combining of all expenses, 

other than COGS, on the income statement.  

In addition to the financial statements, I supply the participants with six financial 

statement ratios to assist them with their financial statement analysis of the firm’s gross profit.  

The ratios presented are gross profit percentage, earnings per share, current ratio, inventory 

turnover, days’ sales in inventory, and accounts payable as a percentage of current liabilities.  
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These ratios were selected for the task since auditing textbooks indicate they are useful indicators 

to examine during the audit of gross profit, COGS, and inventory (Rittenberg et al., 2008; 

Whittington & Pany, 2008).  The formula for each financial statement is also provided to the 

participants.    

Seeded Error within Financial Statements 

Once I created financial statements that were consistent with prior research (Asare & 

Wright, 1995; Asare & Wright, 1997; Asare et al., 2000; Asare & Wright, 2003), I then seeded 

an error into the financial statements.  The error is the same used in Asare and Wright’s research 

stream and is based on an actual engagement where gross profit was materially misstated.  The 

error resulted from the firm inappropriately applying its standard costing system to value its 

inventory and record COGS.  In particular, the error resulted from the company booking the 

entire benefit from favorable labor and overhead variances to cost-of-goods sold (COGS), 

instead of allocating the variance between ending inventory and COGS.  The result of the error is 

that current year gross profit is overstated, COGS is understated, and ending inventory is 

overstated.  In the actual audit engagement, a substantive analytical was the primary source of 

audit evidence used to evaluate the client’s gross profit. 

The existence of the seeded error and its impact on the financial statements can best be 

seen through comparing the affected accounts before and after the seeding of the error.  Table 2 

depicts RMC’s trend in gross profit, COGS, and ending inventory prior to the seeding of the 

error into the financial statements.  Conversely, Table 3 portrays RMC’s trend in gross profit, 

COGS, and ending inventory after the $1M error is seeded into the financial statements.      
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Table 2 
Resourceful Manufacturing Corporation's Trend in Key Financial Statement Balances 

Prior to Seeded Error 
           
   Years ended December 31,  
           
   20X8  20X7  20X6  20X5 
   UNAUDITED  AUDITED  AUDITED  AUDITED 

     

% Change 
From 

Previous 
Year  

% Change 
From 

Previous 
Year  

% Change 
From 

Previous 
Year   

Net 
Sales   $  46,052  12.30%  $  41,009  5.71%  $  38,792  3.62%  $  37,438  
Cost of 
Sales  27,026 14.30% 23,645 7.63% 21,969 4.22% 21,080 
Gross Profit 19,026 9.57% 17,364 3.21% 16,824 2.84% 16,358 
             
Inventories 4,389 4.70% 4,192 4.98% 3,993 5.00% 3,803 
                  

 

                  
Table 3 

Resourceful Manufacturing Corporation's Trend in Key Financial Statement Balances 
After Seeded Error 

           
   Years ended December 31,  
           
   20X8  20X7  20X6  20X5 
   UNAUDITED  AUDITED  AUDITED  AUDITED 

     

% Change 
From 

Previous 
Year  

% Change 
From 

Previous 
Year  

% Change 
From 

Previous 
Year   

Net 
Sales   $  46,052  12.30%  $  41,009  5.71%  $  38,792  3.62%  $  37,438  
Cost of 
Sales  26,026 10.07% 23,645 7.63% 21,969 4.22% 21,080 
Gross Profit 20,026 15.33% 17,364 3.21% 16,824 2.84% 16,358 
             
Inventories 5,389 28.56% 4,192 4.98% 3,993 5.00% 3,803 
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The seeded error ($1M) is approximately four times the materiality threshold ($220K) for 

RMC’s gross profit, which is similar to prior research (Asare & Wright, 1995; Asare & Wright, 

1997; Asare et al., 2000; Asare & Wright, 2003).                 

      Company and Audit Background 

Prior to receiving RMC’s financial information, the participants are presented with 

background information about the company and about the audit engagement.  The company 

background information is adapted from the 10-K of the firm I selected to use for my 

experimental task.  RMC is described as a company that manufactures equipment to test the 

hardware and software specifications of products.  The case states that the company is publically 

traded and is in an industry that has experienced significant growth, which is expected to 

translate into continued strong performance for RMC. 

The critical component of the company background information is the discussion on how 

Resourceful Manufacturing Corporation values inventory.  This inventory valuation information 

is necessary for participants to later identify the error within the financial statements.  The case 

states that the firm uses a standard costing system to value its inventory, whereby inventory and 

COGS are recorded during the year based on established standard costs.  It also specifies that any 

favorable or unfavorable variances are allocated between ending inventory and cost of goods 

sold at the end of each year.  

The audit background information within the instrument is identical to that of prior 

research (Asare & Wright, 1995; Asare & Wright, 1997; Asare et al., 2000; Asare & Wright, 

2003; Green & Trotman, 2003; Green, 2004).  Specifically, the instrument indicates that the 

participant’s audit firm has a good working relationship with the management of RMC and has 

audited the company for the past three years.  Furthermore, the case states that the audit firm has 
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not detected any material adjusting entries as a result of past audits.  This section of the case also 

informs the participants that the company’s control environment is conducive to the maintenance of 

a reliable accounting system and effective control procedures, which allows the auditors to assess 

risk to a reasonably low level.  This risk assessment allows for the use of a substantive analytical 

procedure on the firm’s current year gross profit.  Finally, the audit background information states 

the materiality threshold ($220K) for RMC’s current year gross profit.       

Account Expectation and Initial Assessment of Reasonableness  

 Following the participants review of the company background, audit background, and 

financial information about RMC, the first major requirement of the instrument is to create an 

expectation for the company’s current year gross profit.  The provided three years of prior 

(audited) financial data is an adequate amount of information from which to create an 

expectation for the firm’s gross profit.  Prior research has found the amount of financial 

information beyond two years does not materially impact auditors’ expectation formations 

(Biggs & Wild, 1985).   

The experiment is administered using two separate packets.  Packet A contains the 

background information and instructs the participant to create an expectation for the company’s 

current year gross profit.  After creating the expectation, the participant is told to write their 

gross profit expectation on a supplied note card.  The note card is kept out and the contents of 

Packet A are secured in a sealed envelope.  The note card is then used by the participants as they 

complete Packet B, which consists of evaluating and further examining the company’s gross 

profit fluctuation.  This system prevents the participants from changing their initial expectation 

and from using subsequent experimental information in their expectation formation.   
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 Packet B first instructs participants to compare their gross profit expectation to the 

client’s current year unaudited gross profit.  For individuals in the current year information 

withheld (unbiased) treatment, this is the first point during the experimental task that they are 

presented with current year figures (i.e. their expectation formations are made without the 

presence of current year financial data).  This comparison consists of participants calculating the 

difference between their expectation and the client’s unaudited gross profit balance.  Following 

expectation comparison, participants assess the likelihood that RMC’s current year gross profit is 

reasonably stated based on the analytical procedure steps performed to this point.    

Hypothesis Generation 

 Auditing standards state that analytical procedures where expectations are materially 

consistent with the client’s unaudited account balance can be relied upon as a form of audit 

evidence substantiating the client’s balance (AICPA, 2007).  Thus, participants who assess 

RMC’s current year gross profit as reasonably stated (based on the above comparison) could end 

the analytical procedure process and document the results.  However, this dissertation aims to 

investigate how auditors’ examination of additional (subsequent) information and final account 

reasonableness decisions are impacted by biased (versus unbiased) account expectations.  Thus, 

my experiment requires a mechanism that forces all of the participants to evaluate additional 

information.  The mechanism within my instrument is an instruction from the manager on the 

audit engagement.  In particular, the case tells the participants that the manager wants them to 

further investigate the difference between their expectation and the client’s current year balance.   

 To aid the participants in this additional investigation, the case tells participants that their 

audit staff have performed a preliminary investigation and identified five possible causes 

(hypotheses) for the client’s gross profit balance fluctuation.  Since auditors’ hypothesis 
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generation is not a key component of my investigation, the participants of my study inherit the 

hypotheses related to the analytical procedure investigation.  Furthermore, by forcing the 

participants to inherit hypotheses, I have more control during the experiment and over the 

investigation process.   

 Consistent with prior research (Asare & Wright, 1995; Asare & Wright, 1997; Asare et 

al., 2000; Asare & Wright, 2003; Green & Trotman, 2003; Green, 2004), the participants are told 

that the five causes were developed by very competent audit staff.  Additionally, the case states 

that the difference between the participants’ expectation and the client’s unaudited balance could 

be attributable to an error or non-error in the gross profit balance.  The case also indicates that 

the manager believes the current year fluctuation in the company’s gross profit was caused by a 

SINGLE error or non-error (i.e. there is only one cause).   

 The five inherited hypotheses for the fluctuation in RMC’s gross profit are presented in 

Table 4.  The five specific causes for the change in gross profit are a decrease in raw material prices, 

purchase cutoff errors, standard costs not updated (correct cause), shift in sales mix, and 

misallocation of administration costs.  After the presentation of each cause to the participants, the 

experiment indicates whether cause is attributable to an error or non-error and whether the result of 

the cause is a misstatement in the company’s current year gross profit.   These causes for the change 

in Resourceful Manufacturing Corporation’s gross profit are identical to those used in the prior 

research that utilized versions of this instrument (Asare & Wright, 1995; Asare & Wright, 1997; 

Asare et al., 2000; Asare & Wright, 2003; Green & Trotman, 2003; Green, 2004).    
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Table 4 
Inherited Hypotheses (Causes) for the Change in Resourceful Manufacturing 

Corporation's Gross Profit 

  
 
          

Cause 1: 
Price competition among vendors has led to a decrease in the price of raw materials 
and other items used in production. As a result, cost of goods sold has decreased 
(Decrease in raw material prices).   

  Conclusion:  Gross profit is NOT misstated (non-error)    
            

Cause 2:  
Purchases cutoff errors have led to current year's purchases (correctly included in 
ending inventory) being excluded from the purchases records. As a result, 
purchases/costs of goods sold is understated (Purchase cutoff errors).   

   Conclusion:  Gross profit IS misstated (error)     
            

Cause 3:  Standard costs in ending inventory have not been updated to reflect decreased actual 
costs. As a result, ending inventory is overstated (Standard costs not updated).   

   Conclusion:  Gross profit IS misstated (error)     
            

Cause 4:  
There has been a shift in sales mix toward high margin items. As a result, gross 
margin for the current year has increased (Shift in sales mix).  
             Conclusion:  Gross profit is NOT misstated (non-error) 

      

Cause 5:  
A significant portion of administrative costs has not been properly allocated to 
inventory costs. As a result, cost of goods sold is understated (Misallocating 
administrative costs).   

    Conclusion: Gross profit IS misstated (error)     
      

 Subsequent to reviewing the possible causes for the change in the company’s gross profit, 

the participants indicate how likely each one of the presented causes accounts for the change in 

RMC’s 20X8 gross profit.   

Additional Information 

 In the next phase of the experiment, the participants have the opportunity to review more 

information about each one of the possible fluctuation causes (hypotheses) in order to ascertain 

which most likely explains the change in the client’s gross profit.  The case tells the participants 

that the audit staff performed audit procedures related to the previously identified potential 

causes for the change in gross profit.  The audit procedures, and their results, are then presented 
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to the participants.  There is a one-to-one relationship between the potential causes and audit 

procedures.  That is, for each cause there is exactly one audit procedure designed to test the 

plausibility of that cause.  These audit procedures and results are identical to the ones used by 

Asare and Wright (2003).  The audit procedures (and corresponding results) coupled with the 

previously presented financial information should be sufficient information to correctly identify 

the actual cause for the fluctuation in the company’s gross profit.  However, the results of the 

audit procedures are not so obvious that everyone will identify the correct cause.  In fact, each 

audit procedure does not completely disconfirm or confirm the corresponding cause (Asare & 

Wright, 2003).  The audit procedures presented to the participants can be seen in Table 56

Table 5 

.    

Additional Information about Resourceful Manufacturing Corporation's Gross Profit 
from Audit Procedures 

            

Procedure 1: Consult with the materials manager about the extent of raw materials price 
decreases.   

            

Procedure 2: Examine year-end vendor invoices to examine the recording propriety of year-
end foreign purchases made at FOB origination point.   

            

Procedure 3: By product line compare the percentage of material, labor, and overhead costs in 
ending inventory to that in cost of sales.  

            

  Procedure 4: Gather comparative financial data of clients in the same industry and determine 
whether their gross margins are increasing.     

            

Procedure 5: Inquire of management whether the inventory capitalization policy has remained 
consistent from the prior year. 

 

 After reviewing each of the audit procedures and corresponding results, the participants 

then weight the relevance of each procedure (and its results) in determining the actual cause for 

the fluctuation in RMC’s 20X8 gross profit.  Participants are also asked to rank the audit 

                                                
6 The audit procedures are chronologically linked to the causes within the experiment (i.e. audit procedure #1 
corresponds to audit procedure #1 and so on).   
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procedures and their corresponding results by their relevance in determining the reasonableness 

of the company’s gross profit.    

Final Decision about Reasonableness of Gross Profit 

 The final step in the experiment consists of the participants revisiting the five proposed 

causes for the fluctuation in RMC’s current year gross profit.  The participants are asked to select 

the one cause that most likely explains the current year fluctuation in the company’s gross profit. 

Measuring and Testing Hypotheses 

 In this section, I discuss the dependent variable measures related to each of the proposed 

hypotheses.  I also detail how the dependent variable information will be used to test the 

proposed hypotheses.  Additionally, I discuss the pilot test performed using my instrument. 

Hypothesis 1 

 Hypothesis 1 states that auditors who have knowledge of current year account 

information will make analytical expectations that are biased towards the client’s current year 

balance.  As already discussed, the instrument manipulates whether the participants have access 

to current year financial information during their expectation formation.  To test this hypothesis, 

the instrument captures the dependent variable of the auditor’s expectation (or point estimate) for 

the company’s gross profit during a substantive analytical procedure.  The specific questions that 

measure this dependent variable are Question 3 in packet A and Question 1 in packet B in the 

experimental instrument presented in the Appendix.  These questions capture both the 

participant’s point estimate for the company’s gross profit and the difference between their 

expectation and the client’s unaudited gross profit balance.   

 To test this hypothesis, I examine the difference between the participant’s expectation 

and the company’s unaudited gross profit.  Theoretically, participants with access to current year 
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financial figures will create expectations that are closer to the client’s unaudited balance.  Thus, 

the expectation difference from these participants should be significantly smaller than that of the 

treatment group that does not have access to current year financial information during the 

expectation stage of the analytical procedure.   

 I also test this hypothesis by comparing the standard deviations from the mean point 

estimates between the treatment groups.  I predict that the group with knowledge of current year 

financial information during expectation formation will create more biased estimates than the 

treatment group without current year financial information.  Such a bias can be reflected in the 

variation or standard deviation of the participants point estimates.  Participants in the more 

biased treatment group should create estimates with a significantly smaller standard deviation (or 

less variation) than the unbiased treatment group.  This difference in variation should result from 

the biased treatment group having a common target (the unaudited gross profit balance) from 

which to create an expectation, whereas the unbiased treatment group has no such target.    

Hypothesis 2 

 Hypothesis 2 posits that participants who make biased expectations will make more 

favorable preliminary assessments about the reasonableness of the company’s gross profit 

(compared to the unbiased expectation treatment group).  The dependent variable measure for 

this hypothesis is a 10-point likert scale with the endpoints of “gross profit is materially 

misstated” and “gross profit is reasonably stated.”  This dependent variable measure corresponds 

to Question 3 (Packet B) in the experimental instrument (found in the Appendix).   

 I will test this hypothesis by comparing the mean gross profit reasonableness assessment 

between the treatment groups.  The participants in the biased expectation treatment group should 
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report significantly higher likert scale values than the participants in the unbiased expectation 

treatment group. 

 Hypothesis 3 

 Hypothesis 3 pertains to the hypothesis generation phase of investigating an account 

fluctuation using an analytical procedure.  It posits that participants in the biased expectation 

treatment group will assign more weight to hypotheses (causes) that indicate that the gross profit 

balance is reasonably stated (non-error).  Alternatively, participants in the unbiased expectation 

treatment group are more likely to evenly weight all of the proposed hypotheses (error and non-

error).   

The experimental instrument provides participants with five hypotheses or potential 

causes explaining the fluctuation in the company’s current year gross profit.  Two of the 

provided causes are non-error hypotheses, indicating the company’s current year gross profit is 

not misstated.  The other three causes are error hypotheses, signifying that the company’s current 

year gross profit is misstated.  The dependent variable measure for this hypothesis consists of the 

participants indicating the likelihood of each proposed cause on a likert scale.  The scale is 10-

point and has the endpoints of “NOT likely cause for fluctuation” and “likely cause for 

fluctuation.”  This dependent variable measure corresponds to Question 6 (Packet B) in the 

experimental instrument (found in the Appendix).     

I test this hypothesis by examining the mean weighting of the causes within the treatment 

groups.  Specifically, I compare the average likelihood weights for the non-error causes versus 

the error causes.  The biased expectation treatment group should weight the non-error causes 

significantly higher than the error causes.  The unbiased expectation treatment group, on the 

other hand, should have no significant difference between the likelihood weights for all the 



 

88 

causes.  I also compare the weighting of each individual cause from both treatment groups to 

further demonstrate the difference in how each treatment group viewed the likelihood of each 

type of cause. 

Hypothesis 4 

 Hypothesis 4 pertains to the evaluation of additional information about the company’s 

gross profit fluctuation.  The additional information in the experimental instrument is five audit 

procedures corresponding to the proposed causes for the gross profit fluctuation.  The hypothesis 

posits that participants in the biased expectation treatment group will assign greater weight to 

additional information that supports the client’s account being reasonably stated.  Alternatively, 

participants in the unbiased expectation treatment group will equally weight the additional 

information related to the gross profit fluctuation.  

 There are two dependent variable measures for this hypothesis.  The first measure 

consists of the participants indicating the relevance of each audit procedure (and corresponding 

results) in determining the actual cause for the change in the company’s gross profit.  This is 

done on a 10-point likert scale with the endpoints of “not at all” relevant and “very much” 

relevant.  This dependent variable measure corresponds to Question 7 in Packet B and can be 

found in the experimental instrument in the Appendix. 

 The second dependent variable measure for Hypothesis 4 consists of the participants 

ranking the five audit procedures by their relevance in determining the reasonableness of the 

company’s gross profit.  This dependent variable measure allows me to determine which 

procedure the participant perceives as the most (and least) relevant to the task.  This dependent 

variable measure corresponds to Question 8 (Packet B) in the experimental instrument (found in 

the Appendix).       
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 Like the analysis on Hypothesis 3, I also test Hypothesis 4 by examining the participants’ 

weighting of the audit procedures within the treatment groups.  I compare the relevance 

weighting between the error and non-error related audit procedures.  I anticipate that participants 

in the biased expectation treatment group will weight the audit procedures pertaining to the non-

error causes as more relevant than the other audit procedures.  This will indicate that these 

participants viewed the information consistent with their bias as being more important or 

relevant.  Conversely, I expect participants in the unbiased expectation treatment group to assign 

equal relevance to all of the audit procedures performed.  Additionally, I compare the responses 

from individual audit procedures to demonstrate the difference in how each treatment group 

weighted the relevance of each procedure.  Finally, I examine the frequency of the audit 

procedures ranked as most important across the treatment groups.  These rankings should differ 

based on treatment group and whether the audit procedure pertains to an error or non-error cause.  

Specifically, participants in the biased expectation treatment group should rank non-error audit 

procedures as most relevant to the decision process. 

Hypothesis 5 

 The final hypothesis of my dissertation focuses on the participants’ ability to correctly 

identify the cause for the error within the financial statements.  Hypothesis 5 posits that the 

participants in the biased expectation treatment group will be less likely to identify the actual 

cause compared to the participants in the unbiased expectation treatment group.  This stems from 

the fact that the participants with knowledge of current year financial information are more likely 

to created biased expectations and engage in a biased analysis of additional information.  Thus, 

these participants are more likely to perceive the client’s balance as being reasonably stated.  The 

unbiased expectation treatment group, on the other hand, is more likely to consider all causes and 
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evaluate all evidence, which will increase the likelihood they identify the correct cause.  The 

dependent variable measure for Hypothesis 5 consists of the participants selecting the one 

hypothesis (cause) that appears to be the most likely cause for the current year fluctuation in the 

company’s gross profit.  This dependent variable measure corresponds to Question 9 (Packet B) 

in the experimental instrument (found in the Appendix).  I test this hypothesis comparing the 

frequency of the participants to select the correct cause across the treatment groups.   

Pilot Test 

 I pilot tested my instrument (seen in the Appendix) using senior level undergraduate 

students enrolled in a financial statement auditing class.  The pilot test was performed towards 

the end of the semester and analytical procedures were discussed repeatedly throughout the 

semester.  The pilot study resulted in 36 usable observations for preliminary analysis of my 

instrument.  The main purpose of the pilot study was to ensure the manipulation of the 

instrument (creating a bias in expectation formation) was working effectively.   

 I investigated the success of the experimental manipulation by examining the results 

related to H1.  H1 specifies that participants with knowledge of current year (unaudited) figures 

will develop account expectations that are more biased towards the unaudited numbers, as 

compared to participants without knowledge of current year balances.  I tested this hypothesis 

using my pilot study data through performing a t-test on the difference between the participant’s 

expectation and the client’s current year gross profit.  It is anticipated that the expectation 

difference from the biased treatment group will be significantly smaller than that of the unbiased 

treatment group.  Consistent with this hypothesis, the mean difference (in thousands) for 

participants with knowledge of current year account balances was $1,407 as compared to $1,625 
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for participants without knowledge of current year account balances.  The p-value from the 

paired t-test is .19, but becomes significant as the sample size increases. 

 Despite getting results that supported the presence of biased expectations when current 

year numbers are present, I also analyzed the specific gross profit expectation calculation from 

each participant.  I found that the background information in the experiment provided an 

unintended target (or reference point) for the participants in the treatment group without access 

to current year figures during expectation formation.  Specifically, the background information 

indicated that the industry’s revenues are expected to grow between 8%-12% in the current year.  

Seven of the eighteen participants (or 39%) in the unbiased treatment group used this percentage 

range as the sole basis for creating their gross profit expectation.  However, by anchoring on this 

growth percentage, the participants failed to recognize the trend of COGS growing faster than 

revenues in RMC’s financial statements.  Thus, I revised the instrument to remove the growth 

percentage range. Instead, I now inform the participants that the industry has experienced 

significant growth and RMC expects to translate this growth into continued strong performance.  

This change to the background information should result in a stronger bias differential between 

the treatment groups. 

 I also used my pilot study data to analyze H2 and H5.  H2 posits that participants in the 

biased treatment group are more likely to make a favorable preliminary assessment about the 

reasonableness of RMC’s gross profit compared to the unbiased treatment group.  To test this 

hypothesis, I again performed a t-test on the reasonableness assessments of each treatment group.  

The biased treatment group provided a mean response of 5.89 compared to a mean response of 

4.17 from the unbiased treatment group (higher responses are representative of a more favorable 

assessment).  The p-value from this t-test is .04, indicating that a significant difference exists 
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between responses of the treatment groups.  This result also lends support to the notion that 

participants with knowledge of current year balances are more likely to create a biased 

expectation.  Specifically, participants’ reasonableness assessment should be highly correlated to 

the difference found between their expectation and the client’s reported gross profit.  Thus, the 

results of H2 are also indirectly testing the propositions of H1.   

 H5 indicates that participants who initially form a biased expectation are less likely to 

identify the cause for the gross profit fluctuation compared to participants who form unbiased 

expectations.  I tested this hypothesis by examining the frequency by which participants of each 

treatment group identified the correct cause for the change in RMC’s gross profit.  The pilot 

study resulted in 28% of the participants in the unbiased treatment group identifying the correct 

cause, whereas only 11% of the biased treatment group identified the correct cause.  I performed 

a Z-test on these percentages to determine whether a significant difference exists.  The p-value 

from this Z-test was .09.  This test, like H1, becomes significant as the sample size increases. 
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CHAPTER 5 
RESULTS AND CONCLUSION 

 
 In this chapter, I analyze and discuss the results from administering my experimental 

instrument to auditor subjects.  This process will include presenting demographic information 

about the participants, examining the validity of the obtained data, analyzing the data 

corresponding to the hypotheses of this study, and making inferences about the proposed 

theoretical predictions within this dissertation.  Finally, I will conclude this chapter by discussing 

the major findings of this study, directions for future research, and the limitations of the paper. 

Participant Demographics 

 A total of 61 experienced senior level auditors from a Big Four audit firm participated in 

this study.  The participants were a subset of individuals attending the firm’s annual senior in-

charge training session.  The audit firm provided a 45 minute period during its annual training 

session for researchers to gain access to auditor subjects.  Two observations were excluded from 

data analysis due to the participants failing to complete the experimental task.  Both of the 

excluded observations came from participants assigned to the unbiased expectation treatment 

group. 

The auditor participants were randomly assigned to one of the two treatment groups.  

This resulted in 31 individuals assigned to the biased expectation treatment group where the 

subjects had knowledge of current year financial figures during analytical procedure expectation 

formation. The remaining 28 individuals were assigned to the unbiased expectation treatment 

group where they did not have knowledge of current year financial figures during analytical 

procedure expectation formation7

                                                
7 Note the unbiased expectation treatment group only had 28 observations for data analysis due to the excluded 
observations from the two participants that failed to complete the experimental task.  Interestingly, both participants 
indicated that an account expectation could not be performed without knowledge of current year (unaudited) 

.  A complete copy of the experiment performed by the 
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participants can be found in the Appendix.  The demographic information of the participants is 

presented by treatment group in Table 6.  The statistical analysis in Table 6 demonstrates that the 

auditor participants were fairly homogenous between the treatment groups, as no significant 

differences exist between the treatment groups.    

Table 6 
Participant Demographic Information 

           

     

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group  

Test 
Statistic 
(Sig.)89 

Number of male  
     participants  16  13  .032 (.858)  
Number of female  
     participants  15  15  0 (1)  
Total number of  
     participants  31  28   .153 (.696) 
           
Average amount of external  
     audit experience (in   
     years)  4.01  4.09  .671 (.505) 
           
Percentage of participants  
     who have audited a  
     client with inventory  67.74%  75.00%  .606 (.547) 
           
Percentage of participants  
     who have audited a  
     manufacturing client  45.16%  46.43%  .591 (.557) 
           
Percentage of time devoted  
     to the audit of inventory  
     over the past 3 years   13.84%   10.57%   1.131 (.263) 

 
                                                                                                                                                       
numbers and, thus, did not participate in the study.  Contrary to the auditors belief, auditing professional standards 
indicate that current year financial figures are actually irrelevant and not necessary for the expectation formation 
process.   
8 Chi-square tests were performed for the number of participants test statistics, as the data was categorical.  For the 
remaining demographic information, t-tests were performed.  
9 The p-values are for two-tailed test statistics. 
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Validity Checks 

 To ensure the validity of data obtained from the participants, the experimental instrument 

contained an imbedded manipulation check as well as knowledge and motivation questions.  In 

this section, I will assess the validity of the obtained data prior to analyzing hypotheses.   

Manipulation Check 

 As previously discussed, the experimental instrument has one manipulation, consisting of 

either presenting or withholding current year financial information while the participants 

generate expectations for the client’s current year gross profit balance.  Prior to requesting the 

participants to generate a gross profit expectation, the experimental instrument asks two 

manipulation check questions.  The manipulation check questions are presented immediately 

after the participants’ review of the background information in order to make the manipulation 

salient to the participants.  These questions correspond to Question 1 and 2 in Packet A of the 

instrument presented in the Appendix.  The manipulation checks consist of two yes/no questions 

inquiring whether the individual was presented with background information containing the 

client’s current year gross profit and current year net income.  Table 7 details, by treatment 

group, the percentage of participants that correctly responded to both, one, or none of the 

manipulation check questions.    
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    Table 7 
Percentage of Participants Correctly Responding to the Manipulation Check 

Questions 
         

Percentage of Participants that 
correctly responded to:  

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group 
Both manipulation check questions  100%  100% 
         
Only one manipulation check question  0%  0% 
         
Neither of the manipulation check  
     questions   0%   0% 

 

As demonstrated by the manipulation check table, all of the participants correctly responded to 

both of the manipulation check questions within the experimental instrument.  Based on these 

correct responses, the manipulation in this study was correctly perceived by the participants and 

no further elimination of subjects is warranted. 

Knowledge Questions 

 The senior level auditors who participated in this experiment should have extensive 

experience and knowledge about how substantive analytical procedures are performed.  A 

working understanding of analytical procedures and when/how they are used is necessary to 

appropriately complete the instrument.  That is, the experimental task within the instrument 

would be difficult to complete in the same manner as it is done in practice without a general 

knowledge about analytical procedures.  For this reason, the experimental instrument contains 

three questions to assess the participant’s general knowledge about analytical procedures.  These 

questions consist of inquiring whether the participants know which type of analytical procedure 

can be used as a substitute for a traditional test-of-details audit procedure, the process for 

performing all analytical procedures, and under what circumstances substantive analytical 
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procedures can be used.  The questions are the same across treatment groups and are presented to 

participants in the demographic section of the instrument.  Specifically, the knowledge questions 

correspond to Questions 1-3 in the demographics section of Packet B presented in the Appendix.  

The questions are multiple choice and contain four possible selections, with only one clear 

correct answer for each question.  Furthermore, the knowledge questions should be of low to 

moderate difficulty for individuals with an understanding of analytical procedures.  The 

percentages of correct responses to the knowledge questions, by treatment group, are presented 

in Table 8.   

Table 8 
Percentage of Participants Correctly Responding to the Knowledge Questions 

           

Percentage of Participants that 
correctly responded to:  

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group  

Chi-Square 
Test 

Statistic 
(Sig.)10 

All three knowledge questions  83.87%  67.86%  1.089 (.297) 
           
Two of the three knowledge  
     questions  16.13%  32.14%  1.142 (.285) 
           
At least two of the three knowledge  
     questions  100.00%  100.00%  0 (1) 

 

Table 8 demonstrates that the overwhelming majority of participants were knowledgeable about 

how/when analytical procedures should be performed.  Moreover, Table 8 indicates that no 

significant difference exists between the treatment groups based on the responses to the 

knowledge questions.   Given the percentage of participants correctly answering all three or two 

of the knowledge questions, it appears that all of the participants were sufficiently 

                                                
10 The p-values are for two-tailed test statistics. 
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knowledgeable to adequately perform the experimental task.  As such, no observations were 

eliminated based on the knowledge question responses provided during the experiment.              

Motivation Questions 

 The final validity check for the data pertains to the motivation of the participants.  The 

concern is that some participants may not take the task seriously enough to provide responses 

that represent how an auditor would perform the analytical task in practice.  These responses 

could skew the analysis of hypotheses.  To gauge the extent of participants’ motivation towards 

performing the task, the experimental instrument contains two questions in the demographic 

section of the instrument.   

The first motivation question asks participants to report the extent to which they thought 

the case was interesting.  The second motivation question requests participants to report the 

amount of effort they put into completing the case.  Both questions capture participants’ 

responses on a 10-point likert scale.  The specific motivation questions correspond to Question 7 

and 8 in the demographics section of Packet B presented in the Appendix.   

 The analysis of each of the motivation validity questions is presented in Table 9.  Based 

on the likert scale used in the instrument for both questions, responses closer to 10 are an 

indication of greater motivation put forth by the participant.  For the question related to the 

participant’s interest in the project, participants in both treatment groups indicated a strong 

interest in the project.  Specifically, the mean response from the biased expectation treatment 

group is 6.32 compared to a mean response of 5.79 from participants in the unbiased expectation 

treatment group.  I performed a t-test on the mean motivation responses to assess whether a 

motivation difference existed between the treatment groups.  This test is insignificant (t=1.026, 
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p=.309), indicating that there is no significant difference in responses between treatment groups 

for the first motivation question.   

The participants’ responses to the effort motivation question yielded similar results.  The 

mean response from the biased expectation treatment group is 6.68 compared to a mean response 

of 6.75 from participants in the unbiased expectation treatment group.  The insignificant t-test 

(t=.202, p=.841) again indicates that there is no significant difference in mean responses between 

treatment groups for the second motivation question. 

Table 9 
Analysis of Participants Motivation 

          
Motivation Based on Interest in Project      
          

     Descriptive Statistics: Minimum Maximum 
Std. 
Dev. Mean 

t-Test 
(Sig.)11 

  

Biased Expectation 
Treatment Group 3 10 2.01 6.32 

1.026 
(.309) 

  
Unbiased Expectation 

Treatment Group 
2 9 2.01 5.79 

          
Motivation Based on Effort Put into the Project     
          

     Descriptive Statistics: Minimum Maximum 
Std. 
Dev. Mean 

t-Test 
(Sig.) 

  

Biased Expectation 
Treatment Group 3 9 1.60 6.68 

.202 
(.841) 

  
Unbiased Expectation 

Treatment Group 
4 9 1.14 6.75 

 

                                                
11 The p-values are for two-tailed test statistics. 
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The analysis of the motivation questions indicate that participants, taken as a whole, 

found the project to be interesting and put a reasonable amount of effort into the project.  

Furthermore, there were no motivational differences between treatment groups.  Given these 

results, no adjustments were made to the data set based on the participants’ responses to the 

motivation questions.                

Data Analysis by Hypothesis 

 In this section, I will analyze each of the five hypotheses of this dissertation.  This will 

consist of restating each hypothesis and the corresponding theoretical predictions for each 

treatment group.  Next, I present the statistical analysis used to test the predictions of each 

hypothesis.  I then evaluate whether the data supports the hypothesized predictions.  

 Prior to examining each specific hypothesis, I first performed correlation analysis on the 

independent, dependent, and covariate variables obtained from the experimental instrument.  

This correlation analysis was done to provide an initial feel for how the variables of interest 

correspond to the theoretical predictions of each hypothesis.   The covariates of gender and 

experience are analyzed through the inclusion of gender, years of audit experience, inventory 

audit experience, manufacturing audit experience, and the percentage of work time devoted to 

the audit of inventory by the participant in the correlation analysis.  These are the same 

covariates included in prior research that used an earlier version of my experimental instrument 

(Asare & Wright, 1995; Asare & Wright, 1997; Asare et al., 2000; Asare & Wright, 2003).  The 

between treatment correlation analysis is presented in Table 10 and will be used in analyzing H1, 

H2, and H5.  Because the analysis of H3 and H4 is within treatment, I additionally performed 

within treatment correlation analysis corresponding to the variables of H3 and H4.  This analysis 

is presented in Table 11a & 11b.
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Table 10 
Pearson Correlations for Between Treatment Independent, Dependent, and Covariate Variables 

  
        

  

  Pt Est Expect 
Diff IA FA Treat Gend AE IE ME 

Expect Diff -0.165          
IA 0.187 -0.551*         
FA 0.002 -0.369* 0.502*        

Treat -0.598* 0.512* -0.448* -0.218       
Gend -0.263 0.088 -0.133 -0.150 0.052      
AE -0.197 0.215 -0.038 0.061 0.088 0.081     
IE -0.128 0.011 -0.042 0.008 -0.080 -0.048 0.092    

ME -0.163 0.036 -0.050 -0.068 -0.013 0.118 0.184 0.584*   
TSP 0.019 -0.110 0.212 -0.043 -0.041 -0.100 -0.059 -0.402* -0.431* 

  
 

* Correlation is significant at the 0.05 level. 
   

  
  

        
  

Legend:         
  

Pt Est -- Point Estimate (dependent variable) 
     

  
Expect Diff -- Expectation Difference (dependent variable) 

    
  

IA -- Initial Reasonableness Assessment (dependent variable) 
 

  
FA -- Final Reasonableness Assessment (dependent variable) 

 
  

Treat -- Treatment (independent variable) 
     

  
Gend -- Gender (covariate) 

      
  

AE -- Audit Experience (covariate) 
      

  
IE -- Inventory Experience (covariate) 

     
  

ME -- Manufacturing Experience (covariate) 
     

  
TSP -- Time Spent Auditing Inventory (covariate)             
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Table 11a 
Pearson Correlations Between the Biased Treatment Group's Independent, Dependent, 

and Covariate Variables 
  

      
  

  TypeErr Likeli Relev Gend AE IE ME 
Likeli -0.495*        
Relev -0.187 0.264*       
Gend 0.000 -0.012 0.179      
AE 0.000 -0.073 0.084 0.056     
IE 0.000 -0.178 -0.126 0.022 -0.143    

ME 0.000 -0.208 0.052 0.100 0.125 0.626*   
TSP 0.000 0.089 0.045 -0.086 0.002 -0.436* -0.499* 

  * Correlation is significant at the 0.05 level. 
  

  
  

      
  

Table 11b 
Pearson Correlations Between the Unbiased Treatment Group's Independent, 

Dependent, and Covariate Variables 
  

      
  

  TypeErr Likeli Relev Gend AE IE ME 
Likeli -0.186        
Relev -0.203 0.222       
Gend 0.000 0.191 0.281*      
AE 0.000 -0.205 0.072 0.094     
IE 0.000 -0.168 0.090 -0.124 0.309*    

ME 0.000 -0.228 0.036 0.138 0.237 0.537*   
TSP 0.000 -0.020 -0.226 -0.117 -0.119 -0.366* -0.344* 

  * Correlation is significant at the 0.05 level. 
  

  
Legend:       

  
Likeli -- Likelihood response for each cause (dependent variable) 
Relev -- Relevance Response for each procedure (dependent variable)   
TypeErr -- Type of Error (independent variable) 
Gend -- Gender (covariate) 
AE -- Audit Experience (covariate) 
IE -- Inventory Experience (covariate) 
ME -- Manufacturing Experience (covariate) 
TSP -- Time Spent Auditing Inventory (covariate) 
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Hypothesis 1 

 Hypothesis 1 predicts that auditors who have knowledge of current year account 

information will make analytical expectations that are biased towards the client’s current year 

amounts.  Thus, it is expected that participants in the biased treatment group will make analytical 

expectations that are closer to the client’s current year, unaudited balance than participants in the 

unbiased treatment group.  To test this hypothesis, the instrument captures the gross profit 

analytical expectation (or point estimate), and the difference between the participant’s gross 

profit expectation and the client’s current year, unaudited gross profit balance12.  These 

dependent variable measures correspond to Packet B Questions 1 and 2 in the experimental 

instrument found in the Appendix.  Smaller expectation differences13

 

 from participants in the 

treatment group that had knowledge of current year financial information would be an indication 

of a bias in expectation formation.  The gross profit expectation descriptive statistics, by 

treatment group, for this hypothesis are presented in Table 12.      

 

 

 

 

 

 

 

                                                
12 The experimental instrument requires the participants to calculate the difference between their analytical 
expectation and the client’s reported current year gross profit.  I manually verified the reported amounts by 
recalculating them and found no exceptions. 
13 Expectation difference is defined as the absolute dollar value difference between the participant’s current year 
expectation for gross profit and the amount the client is trying to report in the current year. 
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Table 12 
Gross Profit Expectation Descriptive Statistics and Statistical Analysis 

           

     

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group  
Test Statistic 
(Sig.) 141516 

Gross Profit Expectation:        
  Median   19,855  17,885  5.072 (<.001) 
  Mean   19,736  18,091  5.633 (<.001) 
  Standard Deviation  1,183  701  0.748 (.457) 
           
Expectation Difference:        
  Median   528  2,141  -4.584 (<.001) 
  Mean   780  1,935  -4.500 (<.001) 
  Standard Deviation   1,183   701   1.164 (.249) 

 

 To test Hypothesis 1, I first examined correlation analysis on the independent, dependent, 

covariate variables pertaining to H1.  This analysis is presented in Table 10.  The correlation 

table indicates a significant correlation between the treatment independent variable and the 

expectation difference and point estimate dependent variables, whereby auditors in the unbiased 

treatment group created smaller gross profit estimates that resulted in larger expectation 

differences compared to auditors in the biased treatment group.  This lends initial support for the 

predictions of H1.  None of the covariates are significantly correlated with either the dependent 

or independent variables in H1.  However, there are some significant correlations between the 

covariates included in the analysis, which is not unusual or unexpected.  It is not unexpected 

                                                
14 Means and standard deviations were analyzed using t-tests.  The Mann-Whitney test was used to analyze the 
difference in medians.  Siegel (1956: 116-127) notes that the Mann-Whitney procedure is a powerful mechanism to 
test for differences in medians whenever the data is at least ordinal.  As the expectation difference variable is 
continuous, the Mann-Whitney test is appropriate here.    
15 Prior to performing the statistical analysis, I ran Levene’s test for equality of variance for each dependent variable.  
All the Levene test statistics were insignificant, indicating equal variance between the treatment groups.  Given 
these results, no adjustments were necessary for a violated assumption underlying the statistical tests used.    
16 The p-values are for one-tailed test statistics. 
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because four of the covariates measure different forms of audit experience and are likely to be 

related to each other.  

In addition to the correlation analysis, I also performed t-tests on the mean gross profit 

point estimates and expectation differences between the treatment groups, presented in Table 12.  

The point estimate t-statistic is 5.633 (p<.000) and the expectation t-statistic is -4.500 (p<.000).  

Both of the t-statistics are significant at the 1% significance level.  These tests, like the 

correlation analysis, provide support for the predictions of H1.     

 To ensure that a few outliers are not influencing the statistical tests, I also compare the 

median gross profit point expectation and expectation difference between the treatment groups.  

This analysis can be seen in Table 12.  The Mann-Whitney Tests in Table 12 yielded significant 

test statistics (at the 1% significance level) for both the point estimate and expectation difference 

dependent variables.  These statistical tests lend additional support to the H1 prediction that 

participants with current year information tend to make biased expectations.    

 In addition to examining the mean and median expectation differences across treatment 

groups, I also analyzed the standard deviations from each treatment group’s gross profit 

expectation.  Evidence of a biased expectation should not only affect the expectation point 

estimate but also the dispersion or variation of expectations within the treatment group.  

Specifically, participants in the biased treatment group should create estimates with a 

significantly smaller standard deviation, or less variation, than the unbiased expectation 

treatment group.  This difference in variation should result from the biased treatment group 

having a common target of the unaudited gross profit balance from which to create an 

expectation, whereas the unbiased treatment group has no such target.    
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 To examine whether the standard deviations from the participants’ gross profit point 

estimates significantly differed between treatment groups, I performed a t-test on the difference 

in standard deviations between treatment groups.  This analysis can be found in Table 12.  The 

standard deviation t-statistics of .748 (p=.457) for the point estimate and 1.164 (p=.249) for the 

expectation difference dependent variables are insignificant and inconsistent with the expected 

results.   Based on this finding, I examined the gross profit expectations of each participant.  

Interestingly, the biased treatment group displayed more variation in expectation formation than 

predicted because a handful of participants ignored the current year information and created 

expectations based on the client’s historical reporting trends.   

 The analysis of Hypothesis 1 provides strong evidence as to whether auditors with 

knowledge of current year financial figures create biased expectations.  In particular, the 

parametric and nonparametric analysis on the participant’s gross profit point estimates and 

expectation differences yielded significant results that supported the proposition that a bias exists 

in expectation formation when auditors have knowledge of current year figures.  The standard 

deviation in gross profit point estimates did not differ between the treatment groups.  

Nevertheless, this unexpected result does not change the fact that the existence of current year 

financial figures influences expectation formation and appears to create a bias in expectation 

formation.  Moreover, the analysis on Hypothesis 2 should provide greater clarity on the strength 

of the expectation bias, as the two hypotheses should be highly correlated with each other.     

Hypothesis 2 

Once auditors generate an expectation and compare it to the client’s balance, they make 

an initial assessment as to whether the unaudited balance under investigation is reasonably 

stated.  The relative closeness of the auditors’ expectation to the client’s unaudited balance will 
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obviously affect the favorability of this initial assessment.  For this reason, hypotheses one and 

two are related and should be highly correlated.  Hypothesis 2 predicts that auditors in the biased 

expectation treatment group will create expectations that are closer to the client’s unaudited 

balance and, in turn, provide a more favorable assessment towards the current year gross profit 

balance.  That is, individuals in the biased expectation treatment group are more likely to initially 

believe that the client’s current year gross profit is reasonably stated.  Participants in the 

unbiased expectation treatment group, on the other hand, should make gross profit expectations 

that are farther away, or different, from the client’s account balance.  This larger expectation 

difference should translate into a less favorable initial assessment, whereby these auditors are 

less likely to believe the client’s gross profit is reasonably stated.  

The experimental instrument captures participants’ initial gross profit assessment 

immediately following their expectation formation and account comparison.  The dependent 

variable measure for Hypothesis 2 is a 10-point likert scale with the endpoints of 1=“gross profit 

is materially misstated” and 10=“gross profit is reasonably stated.”  It is anticipated, based on the 

selective accessibility model, that participants in the biased expectation treatment group will, on 

average, report higher values on the likert scale compared to participants in the unbiased 

expectation treatment group.  This dependent variable measure corresponds to Packet B Question 

3 in the experimental instrument found in the Appendix.  The initial gross profit reasonableness 

assessment descriptive statistics, by treatment group, for this hypothesis are presented in Table 

13.   
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Table 13 
Initial Reasonableness Assessment Descriptive Statistics and Statistical Analysis 

           

     

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group  
Test Statistic 
(Sig.) 171819 

Initial Reasonableness Assessment:        
  Median   7  4  3.751 (<.001) 
  Mean   6.52  4.29  3.859 (<.001) 
  Standard Deviation   2.63   1.76   2.168 (.034) 

   

The mean and median descriptive statistics indicate that participants in the biased expectation 

treatment group were more favorable towards the client’s current year gross profit balance, as the 

reported values were higher than responses from the individuals in the unbiased expectation 

treatment group.  Furthermore, the variation or standard deviation is fairly consistent between 

treatment groups. 

   To test Hypothesis 2, I first examined the correlation analysis on the H2 independent, 

dependent, and covariate variables.  This analysis is presented in Table 10.  The correlation table 

indicates the treatment group independent variable is significantly correlated with the initial 

assessment dependent variable.  Thus, it appears that, consistent with H2, auditors in the 

unbiased expectation group provided less favorable initial reasonableness assessments than 

auditors in the biased expectation group.  None of the covariates are significantly associated with 

either the independent or dependent variable.  However, as in H1, some significant correlation 

among the covariates exists. 

                                                
17 Means and standard deviations were analyzed using t-tests.  The Mann-Whitney test was used to analyze the 
difference in medians.     
18 Prior to performing the statistical analysis, I ran Levene’s test for equality of variance for each dependent variable.  
All the Levene test statistics were significant, indicating unequal variance exists between the treatment groups.  
Thus, the variance of initial assessment dependent variables is not equal across treatment groups.  As a result, I 
report the results in Table 14 from tests assuming unequal variance. 
19 The p-values are for one-tailed test statistics. 
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I also analyzed H2 through examining the mean and median reasonableness assessments 

between the treatment groups.  This analysis is presented in Table 13.  The t-test on the mean 

responses between the treatment groups yielded a significant test statistic (t=3.89, p=.000)20

Regardless of the participant’s initial gross profit reasonableness assessment, the 

experimental instrument forces everyone to further investigate the current year fluctuation in the 

.  

Furthermore, the Mann-Whitney test on the median initial reasonableness responses indicates a 

significant difference between the treatment groups, at the 1% significance level.  These results, 

coupled with the correlation analysis, indicate that a significant difference exists between how 

participants in each treatment group assessed the reasonableness of the client’s current year gross 

profit.  In particular, individuals in the biased expectation treatment group provided a 

significantly more favorable view of the client’s reported gross profit balance than the 

individuals in the unbiased expectation treatment group.         

The above parametric and non-parametric analyses all support the propositions of 

Hypothesis 2, that individuals in the biased expectation treatment group will provide more 

favorable initial reasonableness assessments than individuals in the unbiased expectation 

treatment group.  Moreover, these conclusive findings also support Hypothesis 1.  That is, since 

hypotheses one and two are related, the difference in reasonableness assessments across 

treatment groups indicates that the treatment, or knowledge of current year financial figures, 

influenced the participants’ subsequent decisions.  Specifically, it appears that a bias does exist 

in expectation formation when current year figures are present and it affects auditors’ initial 

account reasonableness assessments.     

  Hypothesis 3 

                                                
20 Since the H2 dependent variable is not continuous, I also used the Two-Sample Kolmogorov-Smirnov test to 
analyze mean initial assessment responses.  Consistent with the t-test, the The Kolmogorov-Smirnov test provided a 
test statistic of 2.298 and p-value of .000.    
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client’s gross profit balance.  This additional investigation consists of the participants performing 

the cognitive decision stages of hypothesis generation, information search, and hypothesis 

evaluation.  Hypothesis 3 focuses on the hypothesis generation stage of this investigation.  The 

hypothesis generation consists of the participants inheriting five hypotheses, or causes, that could 

explain the fluctuation in the client’s current year gross profit.  Two of the provided causes are 

non-error hypotheses, indicating the company’s current year gross profit is not misstated, or is 

reasonably stated.  The other three causes are error hypotheses, signifying that the company’s 

current year gross profit is misstated.   

Hypothesis 3 consists of two sub-hypotheses based on the predictions of the selective 

accessibility model.  The model posits that individuals will give different consideration to 

hypotheses based on whether or not they form a biased expectation.  In particular, individuals 

who form biased account expectations are likely to give more consideration to the non-error 

hypotheses that indicate the client’s balance is reasonably stated.  Conversely, individuals who 

form unbiased account expectations are more willing to give consideration to all of the 

alternative or competing hypotheses.  As such, H3a predicts that the participants in the biased 

expectation treatment group will assign more weight to the non-error hypotheses that indicate 

that the gross profit balance is reasonably stated.  Alternatively, H3b predicts that the participants 

in the unbiased expectation treatment group are more likely to evenly weight all of the proposed 

hypotheses, irrespective to the type of error associate with the cause.      

After the causes are received and reviewed by the participants, the instrument captures 

the Hypothesis 3 dependent variable of the likelihood that each cause explains the variation in 

the client’s gross profit.  More specifically, the participants indicate the likelihood of each 

hypothesis or cause on a 10-point likert scale with the endpoints of 1=“NOT likely cause for 
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fluctuation” and 10=“likely cause for fluctuation.”  This dependent variable measure corresponds 

to Packet B Question 6 in the experimental instrument found in the Appendix.  The descriptive 

statistics from this dependent variable measure are presented, by treatment group, in Table 14.   

The predictions of Hypothesis 3 are made individually for each treatment group.  That is, 

the predictions are focused on how each treatment group should perform during hypothesis 

generation.  Thus, the focus of Hypothesis 3 is on within treatment characteristics.  As such, the 

statistical analysis in this section, unlike the previous hypotheses, is done within each treatment 

group rather than between treatment groups.   

The initial examination of H3 consists of analyzing the correlation tables of each 

treatment group.  This correlation analysis is presented in Table 11a for the biased treatment 

group and in Table 11b for the unbiased treatment group.  Each table presents the independent, 

dependent, and covariate variables for H3.  Consistent with the theoretical predictions of H3, 

there is a significant correlation between the type of error associated with the inherited cause and 

the likelihood assessments for auditors in the biased expectation treatment group.  That is, 

auditors who form biased account expectations appear to rate non-error supporting causes as 

more likely than the error supporting causes.  
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21 Means and standard deviations were analyzed using t-tests.  The Mann-Whitney test was used to analyze the difference in medians.   
22 Prior to performing the statistical analysis, I ran Levene’s test for equality of variance for each dependent variable.  All the Levene test statistics were 
insignificant, indicating equal variance between the treatment groups.  Given these results, no adjustments were necessary for a violated assumption underlying 
the statistical tests used.    
23 The p-values are for two-tailed test statistics. 

Table 14 
Hypothesis Generation Descriptive Statistics by Individual Cause and Mean Response Statistical Analysis 

             
    Causes:     

    

(1)             
Non-Error 

(2)           
Error 

(3)           
Error 

(4)             
Non-Error 

(5)            
Error 

Mean 
Non-Error 
Responses 

Mean 
Error 

Responses 

Test Statistic 
(Sig.)212223 

  Biased Expectation Treatment:     
  Median  7 4 5 8 4 8 4 4.226 (<.001) 
  Mean  6.00 4.32 5.03 7.16 4.84 6.58 4.73 4.412 (<.001) 
  Standard Deviation 2.45 1.99 2.39 2.22 1.98 2.34 2.12 1.503 (.138) 
             
  Unbiased Expectation Treatment:     
  Median  6 5 5 7 5 7 5 1.504 (.133) 
  Mean  5.36 4.75 5.43 6.25 5.32 5.81 5.17 1.359 (.169) 
  Standard Deviation 2.70 2.35 2.20 1.99 2.16 2.35 2.24 0.210 (.835) 
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Conversely, Table 11b shows no significant correlation between the type of error and likelihood 

assessments for auditors in the unbiased expectation treatment group, which is consistent with 

H3b.  Thus, these auditors appear to equally weight the likelihood of each inherited cause, 

regardless of the type of error associated with the hypothesis.  Finally, it should be noted that 

none of the covariates are significantly correlated to the independent and dependent variables in 

either table.      

In addition to the initial correlation analysis, I also compared mean likelihood response 

for the non-error causes versus the error causes24

  The initial analysis on the mean hypothesis generation likelihood responses supports the 

predictions of H3.  Specifically, the analysis finds that participants in the biased expectation 

treatment group viewed the non-error causes as the more likely reasons for the fluctuation in 

 within each treatment group.  The mean 

likelihood responses for the error and non-error causes are presented by treatment group in Table 

14.  To test whether a difference in likelihood responses exists for each type of hypothesis or 

cause, I analyzed the mean likelihood response for each type of cause within each treatment 

group.  Specifically, I used t-tests to compare the mean likelihood responses from each 

treatment.  These tests are presented in Table 14.  Supportive of H3a, the t-statistic from the 

biased treatment group is significant (t=4.412, p=.000) and indicates the auditors favored the 

non-error causes compared to the error causes.  Furthermore, the t-statistic from the unbiased 

treatment group is insignificant (t=1.359, p=.169) and supports the H3b predication that unbiased 

auditors would equally weight the inherited causes.  The nonparametric analysis on the median 

likelihood assessments in Table 14 are consistent with the t-test results and provide further 

support for the H3 predictions.    

                                                
24 The mean likelihood response for non-error and error causes is created by averaging the non-error (2 responses) 
and error (3 responses) measures from each participant.    
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gross profit.  Alternatively, the participants in the unbiased expectation treatment group equally 

weighted all of the inherited hypotheses.  However, the analysis of mean likelihood responses 

could be influenced by a few extreme or outlying data points.  Furthermore, the above analysis 

does not identify exactly which specific hypotheses, if any, appeared to be the most likely cause 

for the fluctuation.  Because of this, I also analyzed each specific hypothesis likelihood response 

with all of the other individual responses for each treatment group. 

 To examine the individual hypothesis generation likelihood responses, I performed 

Fisher’s Least Significant Difference (LSD) planned comparison test to assess which likelihood 

hypothesis responses were similar and different from each other25

The one exception from the predicted relationship is with how the participants rated the 

non-error related causes.  That is, the auditors in the biased expectation treatment group weighted 

.  The LSD test presents the 

contrasts, or comparison of means, from all of the levels of the independent variable.  In this 

analysis, the LSD test compares the mean response related to each individual inherited 

hypothesis.  This LSD test for each treatment can be seen in the corresponding tables. 

 For H3a, it is expected that the likelihood responses should differ based on the type of 

error behind the presented cause.  That is, each individual non-error cause is expected to receive 

a significantly higher likelihood assessment than each individual error cause.  Furthermore the 

non-error causes and error causes should be no different from causes of the same type.  Table 

15a indicates, for the biased expectation treatment group, that this predicted relationship holds, 

except for one minor exception.  Specifically, the LSD planned comparisons indicate that each 

individual non-error related cause is rated significantly higher than the individual error cause.  

Furthermore, all of the error likelihood responses are no different from each other.   

                                                
25 I also ran the Tukey, Scheffe, Bonferroni planned comparison tests on the data set for each treatment group.  
These tests provided results that were consistent with the LSD results in Table 18a & 18b. 
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the non-error cause 4 (shift in sales mix) as more likely than non-error cause 1 (raw materials 

price decreases).  It was anticipated that the participants would equally weight the non-error 

related hypotheses.  Despite this minor exception, the individual analysis on the likelihood 

responses lends further support for the predictions of H3a.    

Table 15a 
Analysis of Individual Hypothesis Generation Likelihood Response for Biased 

Treatment Group 
          
Biased Expectation Treatment Group      

     Planned Comparisons:   
Mean 
Diff. Sig.   

  Cause 1 (non-error) vs. Cause 2 (error)  1.68 0.003**   
  Cause 1 (non-error) vs. Cause 3 (error)  0.97 0.088†   
  Cause 1 (non-error) vs. Cause 4 (non-error) -1.16 .041*   
  Cause 1 (non-error) vs. Cause 5 (error)  1.16 .041*   
  Cause 2 (error) vs. Cause 3 (error)  -0.71 0.209   
  Cause 2 (error) vs. Cause 4 (non-error)  -2.84 <.000*   
  Cause 2 (error) vs. Cause 5 (error)  -0.52 0.360   
  Cause 3 (error) vs. Cause 4 (non-error)  -2.13 .000**   
  Cause 3 (error) vs. Cause 5 (error)  0.19 0.731   
  Cause 4 (non-error) vs. Cause 5 (error)  2.32 <.000**   

  

 
** indicates p-value less than 1% 
* indicates p-value less than 5% 
† indicates p-value less than 10% 

 
 

 

 For H3b, it is expected that the unbiased expectation treatment group should equally 

weight the inherited hypotheses, regardless of the type of error associated with the cause.  Thus, 

it is anticipated that there will be no significant contrasts in the LSD planned comparisons.  

Consistent with this prediction, Table 15b indicates that the participants in the unbiased 

expectation treatment group provided equal consideration to all of the inherited hypotheses, as all 

but one of the planned comparisons are insignificant.  The one exception to the theoretical 

prediction is the participants’ likelihood ratings for cause 2 (purchase cutoff errors) and cause 4 
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(shift in sales mix), whereby cause 4 (non-error) was perceived to be significantly more likely to 

explain the gross profit fluctuation than cause 2 (error).  

Table 15b 
Analysis of Individual Hypothesis Generation Likelihood Response for Unbiased 

Treatment Group 
          
Unbiased Expectation Treatment Group      

     Planned Comparisons:   
Mean 
Diff. Sig.   

  Cause 1 (non-error) vs. Cause 2 (error)  0.61 0.324   
  Cause 1 (non-error) vs. Cause 3 (error)  -0.07 0.907   
  Cause 1 (non-error) vs. Cause 4 (non-error) -0.89 0.147   
  Cause 1 (non-error) vs. Cause 5 (error)  0.04 0.954   
  Cause 2 (error) vs. Cause 3 (error)  -0.68 0.270   
  Cause 2 (error) vs. Cause 4 (non-error)  -1.50 0.016*   
  Cause 2 (error) vs. Cause 5 (error)  -0.57 0.353   
  Cause 3 (error) vs. Cause 4 (non-error)  -0.82 0.182   
  Cause 3 (error) vs. Cause 5 (error)  0.11 0.861   
  Cause 4 (non-error) vs. Cause 5 (error)  0.93 0.132   

  

 
** indicates p-value less than 1% 
* indicates p-value less than 5% 
† indicates p-value less than 10%  

 

 Hypothesis 3 makes predictions about how participants within each treatment will 

consider the error and non-error inherited hypotheses.  I performed a within-treatment analysis 

on the participant’s likelihood of occurrence responses.  This analysis consisted not only of 

comparing the mean responses from each type of cause, but also comparing the responses to each 

individual inherited hypothesis.  Regardless of the type of analysis performed, the results were 

consistent with the theoretical predictions of H3, with only minor exceptions.  Thus, it appears 

that the auditors in the biased expectation treatment group gave greater consideration to the non-

error hypotheses that explained the gross profit fluctuation.  Conversely, auditors in the unbiased 
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expectation treatment group gave equal consideration to the inherited hypotheses, regardless of 

the type of error associated with the cause.   

Hypothesis 4 

 Hypothesis 4 focuses on the cognitive investigation stage of information search.  The 

information search and evaluation within the experimental instrument consist of presenting the 

participants with five audit procedures and corresponding results that will aid them in 

determining the cause behind the client’s change in gross profit.  There is a one-to-one 

relationship between the inherited hypotheses and audit procedures.  That is, for each cause there 

is exactly one audit procedure designed to test the plausibility of that cause.  The audit 

procedures coupled with the previously presented financial information provides sufficient 

information to correctly identify the actual cause for the change in the company’s gross profit.  

However, the results of the audit procedures are not so obvious that everyone will identify the 

correct cause.  In fact, each audit procedure does not completely disconfirm or confirm the 

corresponding cause. 

 Like Hypothesis 3, Hypothesis 4 consists of two sub-hypotheses based on the predictions 

of the selective accessibility model.  The selective accessibility model posits that individuals will 

search for and evaluate additional information differently based on whether they initiate the task 

with a biased expectation.  Specifically, individuals who form biased expectations will select 

favored, or preferred, hypotheses.  This bias will influence how additional information is viewed, 

whereby information that supports the favored hypotheses will be uncritically accepted and 

contradictory information is discarded and ignored.  On the other hand, individuals who created 

unbiased expectations should be more willing to examine alternative perspectives and evaluate 

all of the information that is pertinent to making a final decision.  This theory leads to the H4a 
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prediction that the participants in the biased expectation group will assign greater weight to, or 

find more relevance in, the additional information that supports their favored outcome, that the 

client’s gross profit is reasonably stated.  Alternatively, H4b posits that the participants in the 

unbiased expectation group will view all of the additional information as equally relevant to the 

decision task.                  

After the participants review the additional information, the instrument captures the 

Hypothesis 4 dependent variable of the perceived relevance of each audit procedure in 

identifying the cause for the change in gross profit.  The participants indicate the relevance of 

each audit procedure on a 10-point likert scale with the endpoints of 1=“not at all” relevant and 

10=“very much” relevant in determining the cause for the change in gross profit.  It should be 

noted that the audit procedures correspond exactly to the proposed causes or hypotheses.  That is, 

audit procedure one and four support the corresponding non-error hypotheses.  By the same 

respect, audit procedures two, three, and five support the corresponding error hypotheses.  For 

each information search relevance response, the participant is indirectly indicating the likelihood 

of each proposed hypothesis.  Thus, a high relevance response on the likert scale would indicate 

favoritism towards the cause compared to a lower relevance response for a different cause.  The 

Hypothesis 4 dependent variable measure corresponds to Question 7 in Packet B and can be 

found in the experimental instrument in the Appendix.  The descriptive statistics from this 

dependent variable measure are presented, by treatment group, in Table 16.   

 

 



 

119 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
26 Means and standard deviations were analyzed using t-tests.  The Mann-Whitney test was used to analyze the difference in medians.   
27 Prior to performing the statistical analysis, I ran Levene’s test for equality of variance for each dependent variable.  All the Levene test statistics were 
insignificant, indicating equal variance between the treatment groups.  Given these results, no adjustments were necessary for a violated assumption underlying 
the statistical tests used.    
28 The p-values are for two-tailed test statistics. 

Table 16 
Information Search Descriptive Statistics by Individual Audit Procedure and Mean Response Statistical 

Analysis 
             
    Audit Procedure:     

    

(1)             
Non-
Error 

(2)           
Error 

(3)           
Error 

(4)             
Non-
Error 

(5)            
Error 

Mean 
Non-Error 
Responses 

Mean 
Error 

Responses 

Test 
Statistic 

(Sig.)262728 

  Biased Expectation Treatment:     
  Median  7 6 7 7 5 7 6 1.482 (.138) 
  Mean  6.00 5.45 6.77 6.81 5.13 6.41 5.78 1.472 (.146) 
  Standard Deviation 2.41 2.58 1.82 2.23 2.25 2.32 2.22 0.195 (.846) 
             
  Unbiased Expectation Treatment:     
  Median  6 6 7 7 5 7 6 1.208 (.227) 
  Mean  5.46 5.36 6.57 6.96 4.89 6.21 5.61 1.523 (.134) 
  Standard Deviation 2.60 2.61 2.10 1.97 2.44 2.29 2.38 -0.061 (.952) 
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The predictions of Hypothesis 4 are similar in nature to those of Hypothesis 3.  The main 

difference is Hypothesis 3 involves hypothesis generation and Hypothesis 4 pertains to 

information search.  Consequently, the analysis of Hypothesis 4 is similar to that of Hypothesis 

3.  In particular, Hypothesis 4 contains predictions made individually for each treatment group.  

As a result, the analysis of Hypothesis 4 will focus on within treatment group characteristics 

rather than between treatment group characteristics.  My first analysis of H4 consists analyzing 

the correlation tables of each treatment group.   

This correlation analysis is presented in Table 11a for the biased treatment group and in 

Table 11b for the unbiased treatment group.  Each table presents the independent, dependent, and 

covariate variables for H4.  Contrary to the theoretical predictions of H3, there is no significant 

correlation between the type of audit procedure (error vs. non-error) and the relevance responses 

from auditors in the biased expectation treatment group.  That is, auditors who form biased 

account expectations appear to equally rate the relevance of the additional information about the 

analytical procedure.  Supportive of H4b, Table 11b shows no significant correlation between the 

type of audit procedure and relevance assessments for auditors in the unbiased expectation 

treatment group.  Thus, these auditors appear to equally weight the relevance of each audit 

procedure, regardless of the type of error associate with the procedure.  Finally, it should be 

noted that, other than one exception, none of the covariates are significantly correlated to the 

independent and dependent variables in either table.  The exception is the gender covariate in the 

unbiased treatment group analysis.  Gender is significantly correlated with the auditors’ 

relevance assessments29

                                                
29 As noted in the Additional Analysis section of this chapter, the significant covariate has no effect on the results 
discussed above. 

.   
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 In addition to the correlation analysis, I also compared the mean relevance response for 

the non-error audit procedures versus the error audit procedures30

 The initial analysis on the mean relevance responses supports the predictions of H4b but 

is contradictory to H4a, as both treatment groups appeared to equally weight the relevance of the 

additional information.  Nevertheless, like Hypothesis 3, the Hypothesis 4 analysis on mean 

responses could be influenced by a few extreme, or outlying, data points.  Furthermore, the 

above analysis does not identify exactly which specific audit procedures, if any, appeared to be 

the most relevant to the decision task, relative to the participants in each treatment group.  

 within each treatment group.  

The mean relevance responses related to the error and non-error audit procedures are presented 

by treatment group in Table 16. 

To test whether a difference in relevance assessments exists between the audit procedures 

pertaining to the error and non-error additional information, I analyzed the mean relevance 

response from each type of audit procedure within each treatment group.  Specifically, I used t-

tests to compare the mean relevance responses from each treatment group.  These tests are 

presented in Table 16.  Inconsistent with the predictions of H4a, the t-statistic from the biased 

treatment group is insignificant (t=1.472, p=.146).  Thus, instead of favoring additional 

information that supports the reasonableness of the client’s current year account balance, the 

auditors in the biased treatment group appeared to view all of the additional information as 

equally relevant.  Furthermore, the t-statistic from the unbiased treatment group is also 

insignificant (t=1.523, p=.134) and supports the H4b prediction that unbiased auditors would 

equally rate the relevance of additional information.  The nonparametric analysis on the median 

relevance assessments in Table 16 corroborates the t-test findings.     

                                                
30 The mean relevance response for non-error and error audit procedures is created by averaging the non-error (2 
responses) and error (3 responses) measures from each participant.    
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Because of this, I also analyzed each specific audit procedure relevance response with all of the 

other individual responses for each treatment group.    

 To examine the individual audit procedure (additional information) relevance responses, I 

performed Fisher’s Least Significant Difference (LSD) planned comparison test to assess which 

relevance responses were similar and different from each other31

Table 17a 

.  The LSD test presents the 

contrasts, or comparison of means, from all of the levels of the independent variable.  In this 

analysis, the LSD test compares the mean relevance response related to each individual audit 

procedure.  This corresponding LSD test for each treatment can be seen in Tables 17a and 17b. 

Analysis of Individual Information Search Relevance Response for Biased 
Treatment Group 

          

     Planned Comparisons:   
Mean 
Diff. Sig.   

  Procedure 1 (non-error) vs. Procedure 2 (error) 0.55 0.343   
  Procedure 1 (non-error) vs. Procedure 3 (error) -0.77 0.182   
  Procedure 1 (non-error) vs. Procedure 4 (non-error) -0.81 0.164   
  Procedure 1 (non-error) vs. Procedure 5 (error) 0.87 0.133   
  Procedure 2 (error) vs. Procedure 3 (error) -1.32 0.023*   
  Procedure 2 (error) vs. Procedure 4 (non-error) -1.36 0.020*   
  Procedure 2 (error) vs. Procedure 5 (error) 0.32 0.577   
  Procedure 3 (error) vs. Procedure 4 (non-error) -0.03 0.955   
  Procedure 3 (error) vs. Procedure 5 (error) 1.65 0.005**   
  Procedure 4 (non-error) vs. Procedure 5 (error) 1.68 0.004**   

  

 
** indicates p-value less than 1% 
* indicates p-value less than 5% 

† indicates p-value less than 10%  
 

 For hypothesis H4a, it is expected that the participants from the biased expectation 

treatment group will view the non-error related procedures (number 1 and 4) as more relevant 

                                                
31 I also ran the Tukey, Scheffe, Bonferroni planned comparison tests on the data set for each treatment group.  
These test provided results that were consistent with the LSD results in Table 21a & 21b. 
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than the error related procedures (of number 2, 3, and 5).  The additional information relevance 

responses from participants in the biased expectation treatment group do not conform to these 

theoretical predictions.  If fact, the planned comparisons indicate the participants viewed the 

third (error) and fourth (non-error) audit procedures as the more relevant information items to the 

decision task as compared to the other procedures.  The other audit procedures (procedures one, 

two, and five) were equally weighted in regards to their relevance to the task.  Thus, based on the 

participants’ responses, the type of error associated with each type of audit procedure failed to 

influence the participants’ relevance responses, which again is contradictory to the predictions of 

H4a.   

The findings from this analysis are interesting given that audit procedure three (error) 

pertains to the actual cause behind the client’s change in current year gross profit.  Additionally, 

it appears that audit procedure four received greater weight because of its cognitive salience to 

the decision task.  That is, procedure four relates to the shift in sales mix cause and informs the 

participants that demand has increased for two products with higher gross margins.  Cognitively, 

this procedure is easiest to understand as it has the most direct relationship on the case’s variable 

of interest, gross profit.   

Hypothesis 4b posits that the individuals in the unbiased expectation treatment group will 

equally view the additional information as relevant to the decision task.  This stems from the 

participants willingness to consider all competing alternatives.  Thus, it is expected that none of 

the planned comparisons will be significant, which would indicate that none of the relevance 

responses are different from one another.  Contrary to this prediction, the planned comparisons 

from the unbiased expectation treatment group (Table 17b) indicate that participants found 
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procedure three (error) and procedure four (non-error) as more relevant than the other audit 

procedures.   

Table 17b 
Analysis of Individual Information Search Relevance Response for Unbiased 

Treatment Group 
          
Unbiased Expectation Treatment Group      

     Planned Comparisons:   
Mean 
Diff. Sig.   

  Procedure 1 (non-error) vs. Procedure 2 (error) 0.11 0.865   
  Procedure 1 (non-error) vs. Procedure 3 (error) -1.11 0.081†   
  Procedure 1 (non-error) vs. Procedure 4 (non-error) -1.50 0.019*   
  Procedure 1 (non-error) vs. Procedure 5 (error) 0.57 0.367   
  Procedure 2 (error) vs. Procedure 3 (error) -1.21 .056†   
  Procedure 2 (error) vs. Procedure 4 (non-error) -1.61 0.012*   
  Procedure 2 (error) vs. Procedure 5 (error) 0.46 0.463   
  Procedure 3 (error) vs. Procedure 4 (non-error) -0.39 0.534   
  Procedure 3 (error) vs. Procedure 5 (error) 1.68 0.009**   
  Procedure 4 (non-error) vs. Procedure 5 (error) 2.07 0.001**   

  

 
** indicates p-value less than 1% 
* indicates p-value less than 5% 
† indicates p-value less than 10%  

 

Although the analysis of the individual relevance responses did not correspond to the 

theoretical predictions, there are still some characteristics between the treatment groups worth 

noting.  First, all of the participants, regardless of treatment group, found procedure three (error) 

and procedure four (non-error) to be highly relevant to the decision task.  Procedure three 

provides information on the actual cause for the change in the client’s gross profit (a failure to 

appropriately update standard costs at year-end).  Procedure four relates to the shift in sales mix 

cause and informs the participants that demand has increased for two products with higher gross 

margins.  Thus, it appears that all the participants weighted the relevance of the additional 

information in the same manner, regardless of treatment group or error type.  Moreover, the bias 
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in expectation formation does not appear to influence auditors’ strategy for evaluating additional 

information.   

The limitation of the above analyses on the individual relevance responses is that it fails 

to capture which audit procedures were considered the most or the least relevant.  That is, the 

relevance likert scale allows the participants to equally weight two or more audit procedures.  

Moreover, since all of the participants equally weighted two of the items as more relevant to the 

task, it is important to differentiate which individual procedure each participant found as the 

most relevant to the task.  For this reason, the experimental instrument also instructs the 

participants to rank the audit procedures (from 1 to 5) based on the relevance of each procedure 

to the decision task.  This dependent variable measure corresponds to Question 8 in Packet B and 

can be found in the experimental instrument in the Appendix.  Moreover, this dependent variable 

allows me to determine which type of audit procedure, either error related or non-error related, 

was viewed as the most relevant by participants within each treatment group.     

To examine the ranks of the audit procedures, I performed a chi-squared test to examine 

the proportional ranking of each audit procedure across the treatment groups.  This yielded an 

insignificant test statistic of 6.406.  This indicates, as a whole, the participants did not differ in 

how they ranked the relevance of each audit procedure and is inconsistent with the predictions of 

H4.   

In addition to the analysis on the ranking of audit procedures, I also examined the 

proportion of participants that identified an error procedure versus a non-error procedure as the 

most relevant to the decision task.  Given the theoretical predictions of this study, it is anticipated 

that participants in the biased expectation group are more likely to select a non-error audit 

procedure as most relevant and participants in the unbiased expectation treatment group to select 
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an error related audit procedure.  Again, I performed a chi-squared test on the proportion of 

individuals that ranked an error versus non-error related audit procedure as being most relevant.  

This between-treatment procedure produced a test statistic of 3.70 and is significant at the 10% 

significance level.  Accordingly, the test suggests that there was a difference across the treatment 

groups in regards to whether the participants selected an error versus non-error related audit 

procedure as most relevant to completing the task.  In particular, participants within the biased 

expectation treatment, on average, were more likely to select a non-error related audit procedure 

as most relevant to the task.  Conversely, participants in the unbiased treatment group were more 

likely to identify an error related audit procedure as most relevant.  This finding lends some 

support to the H4 prediction that a bias during expectation formation will influence auditor’s 

subsequent information search.    

As previously mentioned, the additional information related to audit procedure three 

could be considered as the most relevant, as it pertains to the actual cause for the change in gross 

profit.  Because of this, I also examined the proportion of individuals that ranked audit procedure 

three as the most relevant across the two treatment groups.  Six individuals from the biased 

expectation treatment group and sixteen individuals from the unbiased treatment group identified 

audit procedure three as the most relevant.  I ran a chi-squared difference test on this 

proportional difference and obtained a significant test statistic of 19.32 (significant at the 1% 

significance level).  This indicates that the participants in the unbiased treatment group were 

more likely to correctly identify the most important, or relevant, piece of additional information 

in the case, which lends further support to the theoretical prediction of differences in search 

strategies between the treatment groups.   
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I also ran this same chi-square difference test on the participants ranking of audit 

procedure four, as the previous planned comparison analysis indicated that the participants 

equally weighted the third and fourth audit procedures.  Given that the fourth audit procedure 

relates to a non-error cause, it is anticipated that participants in the biased expectation group will 

select it as most relevant to the task at a rate that is greater than the unbiased expectation group.  

Consistent with this prediction, fourteen individuals from the biased expectation treatment group 

and five individuals from the unbiased treatment group identified audit procedure four as the 

most relevant.  The chi-squared difference test indicated that a significant difference exists (at 

the 1% significance level; test statistic of 9.88) between the proportion of participants that 

selected the fourth procedure as the most relevant.  Thus, it appears the information search 

strategies were not the same between the treatment groups.  Rather, a bias during expectation 

formation led to auditors favoring one piece of information that supported the reasonableness of 

the client’s balance.           

Hypothesis 4 posits how individuals will search for and evaluate additional information 

pertaining to a set of hypotheses.  My analysis of this hypothesis began by examining the mean 

relevance responses corresponding to the error and non-error related audit procedures.  This 

analysis yielded results that were contradictory for H4a but consistent with H4b.  That is, the 

analysis indicated that both treatment groups equally rated the relevance of the additional 

information.  However, the individual analyses on the specific audit procedure relevance 

responses provided more detail on how the participants viewed the additional information.  In 

particular, participants within both groups found the information from audit procedure three and 

four to be more relevant than the other audit procedures.  This is inconsistent with the theoretical 

predictions given that procedure four relates to a non-error cause and procedure three relates to 
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an error cause.  Furthermore, it was anticipated that a difference in information search strategies 

would exist across the treatment groups.  Yet, the mean and individual analysis on the 

participants’ relevance weighting indicated that the additional information was given the same 

consideration across the treatment groups.   

The analysis on the ranking of audit procedures provided a couple of key differences 

between the treatment groups.  First, individuals in the biased expectation treatment group were 

more likely to select a non-error audit procedure as the most relevant to the task, whereas 

individuals in the unbiased expectation treatment group were more likely to choose an error 

related procedure.  More importantly, the ranking analysis was able to identify a difference 

related to how the participants within each treatment group ranked audit procedures three and 

four.  Specifically, participants in the unbiased treatment group were more likely to select 

procedure three, information about the correct cause for the fluctuation, as the most relevant 

procedure compared to the biased treatment group.  Conversely, individuals in the biased 

expectation treatment group were more likely to select audit procedure four, incorrect 

information indicating gross profit is reasonably stated, as the most relevant procedure compared 

to the unbiased treatment group.    

Hypothesis 5 

Hypothesis 5 pertains to the final cognitive decision stage of hypothesis evaluation.  This 

stage of the investigation consists of the participants revisiting the previously inherited 

hypotheses and selecting the mostly likely cause for the change in the client’s gross profit.  The 

previous stages of the decision process (expectation formation, initial assessment, hypothesis 

generation, and information search) will guide the participants’ selection of the most likely 

hypothesis.  The theoretical underpinnings of this study suggest that the presence of current year 
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financial information during expectation formation will affect auditors’ ability to correctly 

identify the cause behind account fluctuations.  Specifically, participants in the biased 

expectation treatment group are expected to generate a biased expectation, favor hypotheses that 

view the client’s balance as reasonably stated, and engage in a truncated information search 

strategy.  The result is that these participants are less likely to cognitively process, or consider, 

all of the information pertaining to the substantive analytical procedure case.   Consequently, 

Hypothesis 5 posits that participants in the biased expectation treatment group are less likely to 

identify the relationship among the underlying data and the proposed hypotheses, i.e. the 

participants are less likely to correctly identify the cause behind the client’s change in gross 

profit. 

Participants in the unbiased expectation treatment group are anticipated to engage in a 

different cognitive investigation process as a result of not having knowledge of current year 

financial figures during expectation formation.  In particular, the selective accessibility model 

posits that these individuals will form unbiased account expectations, consider all alternative 

hypotheses, and give equal weight to all additional information.  As a result of considering all 

available information, Hypothesis 5 predicts that the participants in the unbiased expectation 

treatment group are more likely to correctly identify the cause behind the change in gross profit.   

The experimental instrument captures the participants’ hypothesis evaluation 

immediately following their information search.  The dependent variable measure for Hypothesis 

5 consists of the participants selecting the one hypothesis, or cause, that appears to be the most 

likely cause for the current year fluctuation in the company’s gross profit.  This dependent variable 

measure corresponds to Packet B Question 9 in the experimental instrument found in the 

Appendix.  It should be noted that “Cause 3” (an error cause) of the experiment is the actual 
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reason behind the client’s change in gross profit.  Thus, it is anticipated that the participants 

within the unbiased treatment group will identify “Cause 3” as the likely reason for the 

fluctuation at a rate that is significantly higher than the participants in the biased expectation 

treatment group.  A frequency distribution of each treatment group’s cause selection is presented 

in Table 18.     

Table 18 
Hypothesis Evaluation Frequency Distribution by Treatment Group 

          
    Cause: 

    
(1)             

Non-Error 
(2)           

Error 
(3)           

Error 
(4)             

Non-Error 
(5)            

Error 
Selections by participants in:      
          

  
Biased Expectation 
Treatment Group 

2 5 4 18 2 

          

  

Unbiased 
Expectation 
Treatment Group 

1 4 15 7 1 

 

 The above frequency distribution indicates that 12.90% of the participants in the biased 

treatment group and 53.57% of the participants in the unbiased treatment group selected the 

correct cause.  To examine the predictions of Hypothesis 5, I compared the proportion of 

participants that correctly identified the cause for the change in gross profit across treatment 

groups.  Specifically, I performed a Z-test on the difference between the percentages of correct 

responses from each treatment group.  This analysis is presented in Table 19.   
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Table 19 
Analysis of Hypothesis Evaluation 

         

     

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group32 
Percentage that correctly identified  
    the actual cause:  12.90%  53.57% 
         
  Z-Test:       
   Test Statistic  3.376    
    Significance (p-value)   <.001     

 

The procedure yielded a Z-test statistic of 3.376, which is significant at the 1% 

significance level33

 In addition to the participants selecting the one cause that appears to explain the 

fluctuation in the client’s current year gross profit, the experimental instrument also captures the 

auditors final gross profit reasonableness assessment.  This dependent variable measure is 

identical to the initial reasonableness assessment in Hypothesis 2, whereby the participants 

assessed the client’s gross profit on a 10-point likert scale with the endpoints of 1=“gross profit 

is materially misstated” and 10=“gross profit is reasonably stated.”  It is anticipated that 

participants in the biased expectation treatment group will, on average, report higher values on 

the likert scale compared to participants in the unbiased expectation treatment group.  This 

.  This indicates that the participants in the unbiased treatment group were 

significantly more likely to identify the correct cause for the change in gross profit compared to 

the participants in the biased expectation treatment group.  This finding supports the predictions 

of Hypothesis 5. 

                                                
32 The p-values are for two-tailed test statistics. 
33 In addition to the parametric Z-test, I also performed the non-parametric chi-squared test on the difference in 
selecting the correct cause.  This yielded a significant test statistic of 11.83 (p-value <0.001), which corroborates the 
Z-test results. 
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dependent variable measure corresponds to Packet B Question 10 in the experimental instrument 

found in the Appendix.  The final gross profit reasonableness assessment descriptive statistics, 

by treatment group, for this hypothesis are presented in Table 20.        

Table 20 
Final Reasonableness Assessment Descriptive Statistics and Statistical Analysis 

           

     

Biased 
Expectation 
Treatment 

Group  

Unbiased 
Expectation 
Treatment 

Group  

Test 
Statistic 

(Sig.) 343536 
Final Reasonableness Assessment:        
  Median   7  5  1.861 (.031) 
  Mean   6.16  5.14  1.687 (.049) 
  Standard Deviation   2.41   2.21   0.651 (.518) 

 

Consistent with my expectations, the mean and median descriptive statistics indicate that 

participants in the biased expectation treatment group were more favorable towards the client’s 

current year gross profit balance after all of the procedures were performed, as the reported 

values were higher than the responses from the individuals in the unbiased expectation treatment 

group37

Table 20 presents the analyses of the auditors’ mean and median reasonableness 

assessments between the treatment groups.  The t-test on the mean responses between the 

.  Furthermore, the variation or standard deviation is fairly similar between the two 

treatment groups. 

                                                
34 Means and standard deviations were analyzed using t-tests.  The Mann-Whitney test was used to analyze the 
difference in medians.     
35 Prior to performing the statistical analysis, I ran Levene’s test for equality of variance for each dependent variable.  
All the Levene test statistics were insignificant, indicating equal variance between the treatment groups.  Given 
these results, no adjustments were necessary for a violated assumption underlying the statistical tests used.    
36 The p-values are for one-tailed test statistics. 
37 The final mean reasonableness assessments of the participants from each treatment group were impact through the 
participants’ review of contradictory information.  That is, the mean assessments from the biased group decreased 
slightly from the group’s initial assessments.  Furthermore, the mean assessments from the unbiased group increased 
slightly from the group’s initial assessments.  
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treatment groups yielded a significant test statistic (t=1.687, p=.049).  The Mann-Whitney test on 

the median final reasonableness responses also yielded a significant difference between the 

treatment groups, at the 1% significance level.  These results indicate that a significant difference 

exists between how participants in each treatment group assessed the reasonableness of the 

client’s current year gross profit after all the procedures performed.  In particular, individuals in 

the biased expectation treatment group provided a significantly more favorable view of the 

client’s reported gross profit balance than the individuals in the unbiased expectation treatment 

group.          

 Both the parametric and non-parametric analyses performed support Hypothesis 5.  That 

is, the participants in the unbiased expectation treatment group were significantly more likely to 

correctly identify the relationship among the underlying data and the proposed hypotheses than 

the participants in the biased expectation treatment.  Furthermore, the difference in hypothesis 

selection influenced how the auditors viewed the reasonableness of the client’s current year gross 

profit.  Specifically, auditors in the biased expectation treatment group viewed the client’s gross 

profit balance as more reasonably stated than auditors in the unbiased expectation treatment 

group.  Thus, it appears that the presence of current year financial figures during expectation 

formation adversely affects auditors’ ability to correctly identify the cause(s) driving current year 

account balance fluctuations and account reasonableness assessments using a substantive 

analytical procedure.   

Additional Analysis 

 The primary analyses for the above five hypotheses consisted of using t-tests to compare 

the mean dependent variable responses both between and within the treatment groups.  The 

limitation of this statistical test is that it does not allow me to include covariates in my primary 
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analysis.  However, my correlation analyses indicated little to no association between the 

independent and dependent variables and the covariates of this study.  Nevertheless, I also 

analyzed every hypothesis using ANOVAs that included all of the covariates.  The analyses yield 

statistical results consistent with the above analyses, without exception.  Furthermore, other than 

one exception, none of the covariates significantly contributed to the variation in the dependent 

variable in any of the ANOVAs.  The one exception was the H4 unbiased treatment group 

ANOVA analyzing the auditors mean relevance assessment of the additional information.  In this 

ANOVA, gender was significant to the model.  This significant covariate, however, did not 

influence the relationship between the independent and dependent variables of interest.   

 As part of my additional analysis, I also examined the effect size and power associated 

with all of my significant test statistics.  This analysis found that the effect sizes of my statistical 

tests ranged from a high of .26 to a low of .05.  The corresponding statistical power ranged from 

a high of .99 to a low of .38.  Based on Cohen’s (1998) classification of effect size and power, 

the results of my dissertation indicate that there is a medium to large association among the 

independent and dependent variables of interest within each hypothesis.       

Conclusion 

Discussion 
 

 The purpose of my dissertation is to investigate the potentially negative impact of having 

knowledge of current year financial information during the execution of substantive analytical 

procedures.  More specifically, my dissertation assesses whether a biased analytical procedure 

account expectation adversely affects the process and conclusions reached during auditors’ 

investigation into an unusual account fluctuation.  I tested the theoretical predictions of the paper 

through administering an experiment to senior level auditors attending their annual training.  The 
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experiment consisted of walking the participants through all the stages of an analytical procedure 

(expectation formation, initial assessment, hypothesis generation, information search, and 

hypothesis evaluation).  The manipulation of the experiment consisted of inducing a bias into the 

analytical expectation formation for half the auditor participants.  Consistent with prior research, 

a bias was induced through providing participants will current year financial information during 

expectation formation.  Participants in the unbiased treatment group did not have knowledge of 

current year financial information during expectation formation.  The participants’ investigation 

into the account fluctuation, after expectation formation, was consistent across the treatment 

groups.  

 The results from my experiment confirmed prior research findings that examined 

auditors’ expectation formation tendencies.  That is, the participants in the treatment group with 

knowledge of current year, unaudited financial figures created account expectations that were 

biased towards the client’s current year account balance.  This is significant given that the 

account being analyzed in the experiment was misstated by $1M.  Even more troubling is the 

fact that the trends in the financial statements ran contradictory to the account balance the client 

was trying to report in the current year.  The participants who did not have knowledge of current 

year information focused more on the financial statement trends and did not create account 

expectations that were biased towards the client’s unaudited balance.   

 The major contribution of this dissertation takes place after the participants’ expectation 

formation.  Prior research that has examined analytical procedure expectation formation has 

failed to empirically assess the impact of a biased expectation.  Because of this, it is unknown 

whether a biased expectation negatively affects auditors’ ability to correctly identify the cause 

behind an unusual account fluctuation.  Furthermore, all of the studies that have examined how 
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auditors investigate unexpected account fluctuations commence by telling the auditors of the 

unusual fluctuation and fail to incorporate the expectation formation aspect of analytical 

procedures.  To bridge the gap in the extant analytical procedure research, I examine auditors’ 

initial assessment, hypothesis generation, information search, and hypothesis evaluation 

following the formation of an account expectation. 

 Immediately following the creation of an account expectation, auditors compare their 

expectation to what the client is trying to report and make an initial assessment about the 

reasonableness of the account balance.  How close the auditors expectation is to the client’s 

current year balance obviously impacts the favorability of this assessment.  Thus, expectation 

formation and initial account assessments are correlated with each other.  Consistent with the 

theoretical predictions of the selective accessibility model, I found that a biased account 

expectation negatively affects auditors’ initial assessments.  In particular, in an account that is 

materially misstated, auditors who form a biased expectation provide a significantly more 

favorable assessment of the account balance than auditors that form an unbiased expectation.   

 After the initial assessment during analytical procedures, auditors must determine 

whether additional investigation into the account fluctuation is warranted.  If it is not warranted, 

auditors can conclude the client’s balance is reasonably stated and document the procedure 

performed.  If additional investigation into the account is warranted, auditors go through the 

cognitive investigation stages of hypothesis generation, information search, and hypothesis 

evaluation.  To ascertain the full impact of a biased expectation, the experimental instrument 

forces all of the participants to further investigate the account balance.  The theoretical 

predictions of my dissertation hypothesize that this cognitive investigation will differ based on 

whether the participant formed an initial biased account expectation.  When the analytical 
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procedure commences with a biased expectation, it is expected that auditors will favor 

hypotheses and additional information that support their initial proposition, that the client’s 

balance is reasonably stated.  As a result of this investigation process, it is anticipated that 

participants that form a biased expectation are less likely to identify the actual cause behind the 

account fluctuation.  Conversely, participants that form unbiased account expectations are 

expected to engage in a totally different type of cognitive processing.  In particular, these 

participants are hypothesized to give consideration to all hypotheses and additional information.  

Accordingly, participants that form unbiased account expectations are anticipated to be more 

likely to identify the correct cause behind the account fluctuation. 

 Consistent with the theoretical predictions, I did find a difference in the hypothesis 

generation tendencies of the auditors in each treatment group.  In particular, auditors in the 

biased expectation treatment were more likely to initially select favored hypotheses, indicating 

the account balance is reasonably stated, explaining the client’s gross profit fluctuation.  

Conversely, auditors in the unbiased treatment group equally weighted the likelihood of all 

proposed hypotheses and, thus, considered competing alternatives that explained the client’s 

account fluctuation.    

 The information search strategies employed by the auditor participants did not conform to 

the predictions of the selective accessibility model.  In fact, the initial analysis indicated that the 

treatment groups utilized the same information search strategy.  This strategy consisted of 

selecting and weighting two pieces of additional information as more relevant to the decision 

task.  Interestingly, one of the pieces of information supported a non-error cause for the account 

fluctuation and the other pertained to the actual error cause for the fluctuation.  However, 

sensitivity analysis indicated one key difference between the treatment groups.  In ranking the 
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relevance of the presented additional information, participants in the unbiased treatment group 

were able to identify and give more consideration to the error-related information item that 

correctly explained the cause behind the account fluctuation.  Conversely, participants in the 

biased expectation treatment group ranked the non-error supporting information item as the most 

relevant item to the decision task.   

 The final phase of the experiment consisted of a hypothesis evaluation whereby the 

participants selected the one hypothesis, or cause, they believe explains the account fluctuation.  

When it came to this hypothesis evaluation, the participants did not perform the same across the 

treatment groups.  In accordance with theoretical predictions, participants in the unbiased 

expectation treatment group were significantly more likely to identify the correct cause behind 

the fluctuation than the participants in the biased expectation treatment group.  Furthermore,  

after all the procedures performed, auditors in the biased expectation treatment group viewed the 

client’s gross profit balance as more reasonably stated than auditors in the unbiased expectation 

treatment group.  Thus, it appears that the cognitive processing of the auditors was different 

across the treatment groups based on whether they initiated the analytical task with a biased 

expectation.    In particular, the unbiased auditors’ willingness to consider competing alternatives 

and ability to identify the one key piece of additional information contributed to their stronger 

analytical procedure decision performance.   

Future Research 
 

 The results of my dissertation set the stage for additional research examining substantive 

analytical procedures.  The major focus of this additional research should be on the primary 

finding of this dissertation, that knowledge of current year financial figures not only leads to 

biased expectations but also lower quality analytical procedure decision-making.  It is not 
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enough to merely suggest that practitioners make analytical expectations prior to looking at 

current year accounting data, as this information is readily available and cannot be unprocessed 

once viewed.  Instead, future research should examine what mechanisms can be used to enhance 

the decision-making of auditors that may have knowledge of the client’s current year financial 

information.  I would suggest investigating how a decision aid could enhance analytical 

procedure decision performance.  By its very nature, analytical procedure expectation creation is 

an extremely unstructured task that is susceptible to bias and manipulation.  A decision aid could 

be designed to provide more structure to expectation formation and the analytical decision 

process.  In the same vein, it would be valuable to examine how information systems and 

regression analysis could aid auditors in expectation formation and analytical decision 

performance.  Auditors’ use of statistical modeling to form account expectations could lead to 

higher quality account expectations and better audit performance.   

 In addition to exploring the benefits of decision aids for improving the quality of 

analytical procedures, it would also be beneficial to examine some of the variables that 

potentially moderate the relationship between expectation formation and analytical procedure 

decision quality.  Three variables of particular interest are confidence, experience, and 

aggregation.  Overconfidence has been show to have a negative affect on decision performance.  

Thus, auditors’ confidence in their ability to create valid account expectations and detect errors 

using analytical procedures could affect decision quality.  In particular, overconfidence could 

result in a greater propensity to accept the client’s current year balance and fail to detect the 

relationship among the financial accounts.  Experience has long been shown to increase decision 

quality among auditors. However, my dissertation is on a homogeneous set of individuals, with 

approximately the same amount of experience.  Future research could determine whether 
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experience mitigates or overcomes the bias stemming from having knowledge of current year 

figures.  Finally, the audit standards governing the execution of analytical procedures indicate 

that the level of aggregation for an account expectation should be considered during analytical 

procedures.  Specifically, the standards indicate that greater assurance is provided by 

disaggregated account expectations.  What is unknown is whether expectations are less biased 

when they are more disaggregated and whether disaggregation can help auditors overcome initial 

expectation biases.                

Limitations 

 As with any research project, this dissertation does contain some limitations which will 

restrict the ability to extrapolate the findings.  First, all evidence gathering techniques employed 

by auditors are subject to at least one level of review by a superior.  Thus, in practice, the write-

up corresponding to any analytical procedure will be reviewed.  This review is a quality control 

feature of all audits.  Nevertheless, my experiment does not consider the impact of a review on 

analytical procedure performance.  It is possible that any negative affects resulting from creating 

a biased account expectation would be found and overcome during the audit review process.   

The second limitation of my dissertation concerns the amount of information the 

participants had about the hypothetical audit client.  Traditionally, auditors who perform 

analytical procedures have extensive knowledge of and experience with the client.  Thus, they 

have a broad base from which to create an analytical account expectation.  Due to the limited 

nature of an experiment, I could only provide the subjects with minimal background information 

about the hypothetical audit client.  As a result, this might have made the participants more 

willing to relying on the unaudited account balance during expectation formation.  That is, 

greater knowledge and a broader base from which to create an expectation could make current 
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year information less needed during the decision task and thus reduce the effects of a biased 

expectation. 

The final limitation of this dissertation pertains to the experimental design.  The extent of 

the cognitive investigation into the account fluctuation was extremely limited and lacked some 

realism compared to practice.  Specifically, the experiment provided the participants with the 

possible causes and all additional information related to the account fluctuation.  This was done 

in order to maintain control over the experiment and allow for cleaner data analysis.  However, 

in practice, auditors typically self-generate their own hypothesis sets, which can range in size, 

and decide what additional information to obtain.  Because of my experimental design, it is 

unclear how greater freedom during hypothesis generation and information search would impact 

auditors analytical procedure decisions in the presence of a biased expectation.       
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General Instructions 
Thank you for taking the time to participate in this study.  The purpose of this study is to better 
understand auditor judgments.  In particular, I am interested in better understanding auditor 
judgments during substantive analytical procedures. 
 
Attached is select financial and background information about Resourceful Manufacturing 
Corporation (RMC), a hypothetical client.  Your primary objective is to perform a substantive 
analytical procedure on the company’s current year (20X8) gross profit.  This process will entail 
creating an expectation for RMC’s current year gross profit, assessing the reasonableness of the 
firm’s actual gross profit, and analyzing additional information related to the current year 
balance.  It is important that you treat this case like an actual audit engagement.  In addition, you 
will be asked a number of other questions about your background and experience.  Your 
responses will be strictly confidential and will be analyzed only after being combined with the 
responses of other participants.   
 
The materials refer to multiple years and are not meant to refer to any particular calendar year.  
Assume that all financial information that is labeled as audited is prepared in accordance with 
generally accepted accounting principles.  
 
The information included in this case is not intended to be completely representative of what 
would be available to you when performing a substantive analytical during an actual audit.  That 
type of detail would require more time to complete than necessary.  Please base your responses 
to the questions solely on the information provided.   
 
The information related to this study is contained within two packets (A and B).  Please complete 
all of the requirements of packet A before starting packet B.  Under no circumstances should you 
make any changes to your initial response to a question.  Once you complete packet A, please 
secure it in the envelope supplied to you.  It is important that you not refer back to packet A after 
completing it.  Your participation in the study is complete once you finish packet B.   
 
Please open packet A and proceed with the case at this time.  Thank you again for participating 
in this study.  Your help is crucial to the success of my dissertation. 
 
Byron J. Pike     
University of North Texas         
(940) 565-3172 
byron.pike@unt.edu 
 
 

mailto:byron.pike@unt.edu�
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Company Background:  
Resourceful Manufacturing Corporation 
 
Resourceful Manufacturing Corporation (RMC) is an industry leader in the creation and 
manufacturing of system testing equipment.  RMC’s testing equipment is used by its clients to 
develop new products in a manner that assures quality control in the product’s launch into the 
marketplace.  Because each piece of equipment is customized to a particular client’s product, the 
firm’s experienced engineers work closely with clients prior to the manufacturing of a piece of 
test equipment.  By creating state of the art testing equipment, RMC enables clients to reduce 
warranty claims, recall expense, government regulation, and possible legal liability.     
 
RMC is a public company; the firm’s initial public offering was 10 years ago.  Since becoming a 
public company, RMC has prided itself on growing its market share, revenues, and profitability.  
Over the past several years, the company has been successful at achieving these benchmarks.  
Given the concern about defective products, the testing equipment industry has experienced 
significant growth and expansion.  RMC expects this industry outlook to translate into continued 
strong performance in 20X8 and beyond.  Moreover, RMC believes that the trends in the 
industry, coupled with increasing its market share, will help strengthen the company’s financial 
position. 
 
Despite each piece of testing equipment being unique to a client’s product, RMC consistently 
utilizes a select number of parts in the majority of its testing equipment.  These parts are ordered 
and obtained from a broad group of suppliers on a just-in-time basis for manufacturing.  
Typically, the firm’s purchasing department will select a particular supplier based on price and 
the availability of the part.  The company uses a standard costing system to value inventory.  The 
standard cost for each component part, labor, and overhead is set at the beginning of each year 
by managers of the company, based on historical trends and expected price changes.  During the 
year, inventory and cost of goods sold are recorded using these established standard costs.  At the 
end of each year, the company allocates the favorable or unfavorable variances to ending 
inventory and cost of goods sold.    
 

Audit Background:  
   
Your audit firm has been auditing RMC for the past three years.  The audit firm has developed a 
good working relationship with the management of RMC.  Based on interim testwork, the audit 
team has concluded the control environment appears to be conducive to the maintenance of a 
reliable accounting system and effective control procedures subject to the normal limitations of a 
client of this size.  Furthermore, there have been no required material adjusting entries as a result of 
past audits.   
 
Your manager has assigned you to determine the reasonableness of RMC’s current year gross 
profit.  Given the strength of the company’s control environment, your firm has assessed risk of 
misstatement to an acceptably low level that allows you to use a substantive analytical procedure 
as the primary audit test on the company’s gross profit.  The materiality threshold established for 
the company’s gross profit balance is $220,000.      
 
You have been provided with the following financial statement information in order to perform a 
substantive analytical procedure on RMC’s current year gross profit:
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38 Represents manipulation of the experiment.  The treatment group where current year balances are withheld during 
expectation formation do not get these figures. 

Resourceful Manufacturing Corporation 
(In thousands, except for financial ratios) 

            
     Years ended December 31,  
            
     20X838   20X7  20X6  20X5 
     UNAUDITED  AUDITED  AUDITED  AUDITED 

             
Net Sales      $ 46,052    $ 41,009    $ 38,792    $ 37,438  
Cost of Sales     26,026  23,645  21,969  21,080 
Gross Profit    20,026  17,364  16,824  16,358 
             
Other Expenses (including taxes)   14,315  13,260  13,027  12,701 
Net Income    5,711  4,104  3,797  3,657 
            
     Years ended December 31,  
            
     20X8  20X7  20X6  20X5 
     UNAUDITED  AUDITED  AUDITED  AUDITED 
Assets             
Current Assets:            
Cash and cash equivalents    $ 12,215   $ 12,140    $ 12,154    $ 11,250  
Accounts receivable, net of AfDA   9,509  9,316  9,126  8,946 
Inventories    5,389  4,192  3,993  3,803 
Other current assets    1,841  1,833  1,711  1,308 
Total current assets    28,954  27,480  26,984  25,306 
Long-term assets    6,039  5,657  4,806  5,533 
Total assets    34,993  33,137  31,790  30,839 
             
Liabilities & Shareholders’ Equity          
Current Liabilities:            
Accounts payable    2,856  2,234  2,154  2,009 
Other current liabilities   14,125  12,244  11,371  11,791 
Total current liabilities   16,981  14,478  13,525  13,800 
Long-term liabilities                864   1,850  2,400  2,925 
Total liabilities    17,845  16,328  15,925  16,725 
Shareholders’ Equity:           
Common stock 1,700 shares outstanding  440  440  440  440 
Retained earnings    16,708  16,369  15,425  13,674 
Total liabilities & Shareholders’ Equity  34,993  33,137  31,790  30,839 
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Key Financial Statement Ratios: 
       20X7  20X6  20X5 
    Defined as:   AUDITED  AUDITED  AUDITED 
Gross Profit Margin %  Gross Profit / Net Sales   42.34%  43.37%  43.69% 
Earnings Per Share   Net Income / Shares Outstanding   2.41  2.23  2.15 
Current Ratio   Current Assets / Current Liabilities   1.90  2.00  1.83 
Inventory Turnover Ratio  Cost of Sales / Average Inventory   5.78  5.64  5.58 
Days' Sales in Inventory  (Inventory / Cost of Sales)*365   64.71  66.34  65.85 
A/P as % of Current Liabilities  AP / Current Liabilities   15.43%  15.93%  14.56% 

 
 

 
Please answer and perform the following:  

1.  In the materials supplied to you, are you provided with RMC’s 20X8 unaudited gross profit? 
Yes  No  (circle your response) 

  
 
2.  In the materials supplied to you, are you provided with RMC’s 20X8 unaudited net income? 

Yes  No  (circle your response) 
 
 
 
3.  Your manager has asked you to perform the following audit procedure from the audit 
program: 
 
Perform a substantive analytical procedure to determine the reasonableness of RMC’s 
20X8 gross profit. 
 
Required
 

: Form an expectation for RMC’s 20X8 gross profit 

In the box below, please create an expectation for RMC’s (20X8) gross profit: 
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4.  Please write your expected gross profit balance (from the above) on the note card 
supplied in this packet.  KEEP THIS CARD OUT AS YOU COMPLETE PACKET B. 
 
 
 

Please replace these materials in packet A.  After you have done so, open packet B and 
remove its contents.  Please do NOT come back to these materials or change the 
information you wrote on the note card. 
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Packet B 
 

Below is a summary of RMC’s background and financial information: 
• The company creates and manufactures system testing equipment 
• The systems testing industry’s revenues are expected to grow between 8%-12% in 20X8 
• The company uses a standard costing system to value inventory 
• Your audit firm has audited the company for the past three years 
• There have been no required material adjusting entries as a result of past audits 
• The audit team has concluded the control environment appears to be conducive to the maintenance of 

a reliable accounting system and effective control procedures 
• The materiality threshold established for the company’s gross profit balance is $220,000 

(In thousands, except for financial ratios) 
            
     Years ended December 31,  
            
     20X8  20X7  20X6  20X5 
     UNAUDITED  AUDITED  AUDITED  AUDITED 

             
Net Sales      $ 46,052    $ 41,009    $ 38,792    $ 37,438  
Cost of Sales     26,026  23,645  21,969  21,080 
Gross Profit    20,026  17,364  16,824  16,358 
             
Other Expenses (including taxes)   14,315  13,260  13,027  12,701 
Net Income    5,711  4,104  3,797  3,657 
            
     Years ended December 31,  
            
     20X8  20X7  20X6  20X5 
     UNAUDITED  AUDITED  AUDITED  AUDITED 
Assets             
Current Assets:            
Cash and cash equivalents    $ 12,215    $ 12,140    $ 12,154    $ 11,250  
Accounts receivable, net of AfDA   9,509  9,316  9,126  8,946 
Inventories    5,389  4,192  3,993  3,803 
Other current assets    1,841  1,833  1,711  1,308 
Total current assets    28,954  27,480  26,984  25,306 
Long-term assets    6,039  5,657  4,806  5,533 
Total assets    34,993  33,137  31,790  30,839 
             
Liabilities & Shareholders’ Equity          
Current Liabilities:            
Accounts payable    2,856  2,234  2,154  2,009 
Other current liabilities   14,125  12,244  11,371  11,791 
Total current liabilities   16,981  14,478  13,525  13,800 
Long-term liabilities                864   1,850  2,400  2,925 
Total liabilities    17,845  16,328  15,925  16,725 
Shareholders’ Equity:           
Common stock, 1,700 shares outstanding  440  440  440  440 
Retained earnings    16,708  16,369  15,425  13,674 
Total liabilities & Shareholders’ Equity  34,993  33,137  31,790  30,839 



 

149 

Key Financial Statement Ratios: 
       20X7  20X6  20X5 
    Defined as:   AUDITED  AUDITED  AUDITED 
Gross Profit Margin %  Gross Profit / Net Sales   42.34%  43.37%  43.69% 
Earnings Per Share   Net Income / Shares Outstanding   2.41  2.23  2.15 
Current Ratio   Current Assets / Current Liabilities   1.90  2.00  1.83 
Inventory Turnover Ratio  Cost of Sales / Average Inventory   5.78  5.64  5.58 
Days' Sales in Inventory  (Inventory / Cost of Sales)*365   64.71  66.34  65.85 
A/P as % of Current Liabilities  AP / Current Liabilities   15.43%  15.93%  14.56% 

 
 
 

Instructions (Packet B) 
 
 Please answer the following questions in the order that they appear.   
 
 You may not refer back to the case materials (in Packet A) in answering the 

questions. 
 
 After you have answered a question, please do not go back and change your response. 

 
 Unless otherwise instructed, circle your corresponding response to questions. 

   
 

1.)  Please transfer your gross profit expectation from the note card here        ________________ 
 

       Resourceful Manufacturing Corporation’s unaudited 20X8 gross profit            $20,026 
                  (in thousands) 

  

 
2.)  Difference between unaudited gross profit and your expectation (calculate)______________ 
 
 
3.)  Based on the materiality threshold of $220,000 and the difference between your gross profit 
expectation and RMC’s 20X8 gross profit, please indicate to what extent you believe the 
company’s gross profit is appropriately stated for the year ended 20X8: 
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reasonably 

stated 
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4.)  Please indicate how confident you are in the previous assessment about the reasonableness of 
RMC’s 20X8 gross profit:  

 
 
 
 

5.)  Please indicate the strength of audit evidence provided by this analytical procedure:  
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151 
 

Regardless of your assessment about the reasonableness of RMC’s 20X8 gross profit, the 
manager on the engagement has requested that you further investigate the difference between 
your gross profit expectation and the client’s unaudited 20X8 balance.   
 
The manager also reminded you that the difference could be attributable to an error or non-
error39

                                                
39 An error cause is an indication that the company’s gross profit is misstated, whereas a non-error cause indicates 
gross profit is not misstated (and thus reasonably stated). 

 in the gross profit balance.  Additionally, your manager believes that the current year 
fluctuation in the company’s gross profit was caused by a SINGLE error or non-error (i.e. there is 
only one cause).     
 
To help you identify the most likely cause of the difference, you have asked the audit staff to 
conduct a preliminary investigation.  Based on knowledge of the client and after consulting among 
themselves and with the client's personnel, the audit staff has identified the following potential 
causes.  Assume that the staff that did the preliminary investigation is very competent.   
 
 
 
Cause 1:  Price competition among vendors has led to a decrease in the price of raw materials and 
other items used in production. As a result, cost of goods sold has decreased (Decrease in raw 
material prices).   

Conclusion:  Gross profit is NOT misstated (non-error) 
 
 
Cause 2:  Purchases cutoff errors have led to current year's purchases (correctly included in ending 
inventory) being excluded from the purchases records. As a result, purchases/costs of goods sold is 
understated (Purchase cutoff errors).   

Conclusion:  Gross profit IS misstated (error) 
 
 
Cause 3:  Standard costs in ending inventory have not been properly updated to reflect decreased 
actual costs. As a result, ending inventory is overstated (Standard costs not updated).   

Conclusion:  Gross profit IS misstated (error)    
 
 

Cause 4:  There has been a shift in sales mix toward high margin items. As a result, gross margin 
for the current year has increased (Shift in sales mix).   

Conclusion:  Gross profit is NOT misstated (non-error) 
 
 
Cause 5:  A significant portion of administrative costs has not been properly allocated to inventory 
costs. As a result, cost of goods sold is understated (Misallocating administrative costs).   

Conclusion: Gross profit IS misstated (error)  
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6.)  Please indicate (individually) how likely each one of the presented causes accounts for the 
change in RMC’s 20X8 gross profit: 
 
Cause 1: Decrease in raw material prices (Gross profit is NOT misstated – non-
error)

 
 
Cause 2: Purchase cutoff errors (Gross profit IS misstated – error) 

 
 
Cause 3: Standard costs not properly updated (Gross profit IS misstated – error) 

 
 
Cause 4: Shift in sales mix (Gross profit is NOT misstated – non-error) 

 
 
Cause 5: Misallocating administrative costs (Gross profit IS misstated – error) 
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To further ascertain the cause behind the change in gross profit and determine the reasonableness 
of the company’s 20X8 gross profit, you designed and instructed the audit staff to perform 
additional audit procedures related to the previously identified potential causes for the change in 
gross profit.  Presented below is each audit procedure and the results from the procedure. 
 
Audit Procedure 1

 

:  Consult with the materials manager about the extent of raw materials price 
decreases.   

Result

 

:  The materials manager notes that there have been a few price decreases throughout the 
year, but adds that such decreases are expected--the result of normal year-to-year variation 
in prices. Other than these normal yearly variations, there have been no significant changes 
in raw materials prices. 

Audit Procedure 2

 

:  Examine year-end vendor invoices to examine the recording propriety of year-
end foreign purchases made at FOB origination point.   

Result
limited amount of foreign sales are made at FOB Origination point. In the audit of 
payables, 100 confirmation reports were sent out to foreign vendors. Three (3) confirmation 
reports were returned with exceptions. In reviewing the related purchases invoices, you 
noticed that the discrepancy arose because the 3 foreign shipments (FOB Origination 
point) made at year-end (12/29) had not been included in current year's purchases. The 
purchases amounted to $20,000 (20K). 

:  The normal terms for most of the company's purchases are FOB Destination point but a  

 
Audit Procedure 3

 

:  By product line compare the percentage of material, labor, and overhead costs 
in ending inventory to that in cost of sales.  

Result
observe that cost per unit sold was less than cost per unit in ending inventory by 7%. The 
variance was due to higher labor and overhead costs in ending inventory which were not 
reflected in cost of goods sold.  (Inventory method of FIFO, LIFO, and weighted average 
are not relevant and cannot explain this difference)   

:  In comparing cost per unit sold (by product line) to cost per unit in ending inventory, you  

 
Audit Procedure 4

 

:  Gather comparative financial data of clients in the same industry and determine 
whether their gross margins are increasing.     

Result
these clients have had a higher turnover of inventory. This trend is attributed to increased 
demand for two specific types of testing equipment, both of which have a relatively high 
gross margin rate. 

:  The data indicated that gross margins have been generally increasing. Also, several of  

   
Audit Procedure 5

 

:  Inquire of management whether the inventory capitalization policy has 
remained consistent from the prior year. 

Result
capitalization policy. 

:  Management indicates that no significant changes have occurred in inventory  
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7.)  Please indicate how relevant each of the previous audit procedures and results are in 
determining the actual cause for the change in RMC’s 20X8 gross profit: 
 
Audit Procedure 1

 

:  Consult with the materials manager about the extent of raw materials price 
decreases.  

 

Audit Procedure 2

 

:  Examine year-end vendor invoices to examine the recording propriety of year-
end foreign purchases made at FOB origination point.   

 
Audit Procedure 3

 

:  By product line compare the percentage of material, labor, and overhead costs 
in ending inventory to that in cost of sales.  

 
Audit Procedure 4

 

:  Gather comparative financial data of clients in the same industry and determine 
whether their gross margins are increasing.     

 
 
Audit Procedure 5

 

:  Inquire of management whether the inventory capitalization policy has 
remained consistent from the prior year. 
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8.)  Please rank the audit procedures and their corresponding results by their relevance in 
determining the reasonableness of RMC’s 20X8 gross profit (1 = most relevant; 5 = least 
relevant).  Note you may only use a number once in your ranking.  
      
                                                                                 Ranking   
Audit Procedure 1
raw materials price decreases.             ________ 

: Consult with the materials manager about the extent of  

 
Audit Procedure 2
propriety of year-end foreign purchases made at FOB origination point.        ________ 
  

: Examine year-end vendor invoices to examine the recording  

Audit Procedure 3
and overhead costs in ending inventory to that in cost of sales.       ________ 

: By product line compare the percentage of material, labor,  

 
Audit Procedure 4
industry and determine whether their gross margins are increasing.                                   ________ 

: Gather comparative financial data of clients in the same        

 
Audit Procedure 5
policy has remained consistent from the prior year.         ________ 

: Inquire of management whether the inventory capitalization  

 
 
9.)  After analyzing the additional information related to this analytical procedure, which one of 
the presented causes appears to be the most likely cause for the current year fluctuation in the 
company’s gross profit?  (Please circle one response below):  
 

A.) Cause 1: Decrease in raw material prices (Gross profit is NOT misstated) 
 

B.) Cause 2: Purchase cutoff errors (Gross profit IS misstated) 
 

C.) Cause 3: Standard costs not updated (Gross profit IS misstated) 
 

D.) Cause 4: Shift in sales mix (Gross profit is NOT misstated) 
 

E.) Cause 5: Misallocating administrative costs (Gross profit IS misstated)  
 
Additionally please indicate (below) why you selected the above cause to explain the client’s 
fluctuation in gross profit: 
 

__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
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10.)  Based on all of the procedures performed, please indicate to what extent you believe the 
company’s gross profit is appropriately stated for the year ended 20X8: 
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Please answer the following demographic and informational questions: 
 

 1.)  Which of the following types of analytical procedures can be used to substitute a traditional test-
of-details audit procedure? (check one) 
  
 Planning Analyticals  _____  Final Review Analyticals _____ 
 Substantive Analyticals _____    All of the above  _____ 
  
2.)  Which of the following types of analytical procedures involves creating an expectation for a 

 client’s account balance and comparing that expectation to the client’s current year account 
balance? (check one) 
   
 Planning Analyticals  _____  Final Review Analyticals _____ 
 Substantive Analyticals _____    All of the above  _____ 
 

 3.)  Under what circumstances can an auditor utilize substantive analytical procedures? (check 
one) 
   
 When controls are strong and risk of misstatement is low  _____   
 When controls are weak and risk of misstatement is high  _____ 
 When there are no controls      _____     
 The use of substantive analyticals is only based on materiality _____ 
 
4.)  On audit engagements, to what extent do you feel pressure to finish tasks as quickly as 
possible? (Please circle your corresponding response below): 

 
5.) On audit engagements, how concerned are you with getting the audit completed within budget? 
(Please circle your corresponding response below): 
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158 
 

6.) On audit engagements, to what extent do you expect to be reprimanded for exerting significantly 
more audit hours on an area than planned, assuming the extra effort was justified? (Please circle 
your corresponding response below): 

 
 
7.) How interesting was this project? (Please circle your corresponding response below): 

 
 

8.) How much effort did you put into completing this project? (Please circle your corresponding 
response below): 

 
9.)  Your gender is? (check one) Male _____   Female _____ 
 
10.)  What is your title? (fill in the blank) 
 
  ________________________________________ 
   
11.)  How many years of external financial statement audit experience do you have? (fill in the 
blank) 

__________years 
 
12.)  Have you audited a client that has inventory? (check one) 
 
  Yes _____   No _____ 
 
13.)  Do you have experience auditing manufacturing clients? (check one) 
 
  Yes _____   No _____ 
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14.) About what percentage of your time in the past three years has been allocated to the audit of 
inventory balances? (fill in the blank) 

  
__________% 

 
 
 

Thank you for participating in this study! 
 

Please replace these materials in packet B.  After you have done so, please return both 
packets to the monitor. 
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