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on Workpaper Review Effectiveness
ABSTRACT: Both client risk and workpaper preparer risk are important contextual factors that reviewers must manage. In this study, we experimentally investigate how combined client risk and preparer risk impact workpaper review effort and accuracy. We found that reviewers allocated more effort when reviewing workpapers of a high risk client, relative to a low risk client, but preparer risk did not drive effort. With respect to review accuracy, we found that in a high client risk environment, reviewers were more accurate when preparer risk was high than when preparer risk was low. However, when client risk was low, review accuracy was invariant to preparer risk. These results suggest that although preparer risk is not a driver of review effort, it, nevertheless can affect accuracy when client risk is high. Together, the results suggest that review effort does not appear to be the sole determinant of review accuracy. 
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The Impact of Client and Preparer Risk Factors
on Workpaper Review Effectiveness
INTRODUCTION

We investigate how the combined presence of client risk and preparer risk impacts review effectiveness. Specifically, we conduct a 2 x 2 factorial experiment to examine whether client risk and preparer risk interact to impact review effort and accuracy. The client, who makes the financial statement assertions, is the source of most workpaper information. The preparer examines the evidence underlying the assertions, documents the work performed and formulates a conclusion about the fairness of the assertions. Unless the workpaper reviewer is willing to re-perform all of the preparer’s work, (s)he accepts some degree of risk by relying on these two sources of information. This risk is composed of the risk that the client’s assertions are materially misstated (i.e., client risk) and the risk that material misstatements are not identified, investigated and resolved by the workpaper preparer (i.e., preparer risk). 
Understanding how client risk and preparer risk influence workpaper review effort and accuracy is important to managing acceptable audit risk and ensuring adequate workpaper documentation. In a recent field study, Gibbins and Trotman (2002) found client risk and preparer competence to be the most common factors affecting the nature and extent of workpaper review. However, few studies have investigated the individual effects of client-related (Phillips 1999) and preparer-related (Tan and Jamal 2001; Asare and McDaniel 1996) attributes on review effectiveness. Further, only one study has analyzed the joint effect of client and preparer factors on review judgments (Rich 2004). Our research advances extant literature by providing initial evidence about how client risk and preparer risk interact to influence workpaper review effort and accuracy.

Prior studies have examined workpaper review using either researcher-prepared workpapers (e.g., Owhoso et al. 2002; Bamber et al. 1988; Bamber and Bylinski 1987) or hypothetical workpapers developed for firm training (e.g., Bamber and Ramsay 2000; Harding and Trotman 1999; Bamber and Ramsay 1997; Ramsay 1994). The workpapers used in this study were from an actual audit engagement and contained an actual conceptual error (early revenue recognition) as well as several seeded mechanical errors. To the extent that the use of authentic workpapers added complexity and realism to the task, our results may better reflect auditors’ review performance. The use of authentic workpapers and the ability to examine how different types of errors affect review effort and accuracy represent additional contributions to the existing literature.

We conducted a 2 x 2 factorial experiment in which 61 experienced auditors reviewed a set of actual workpapers that had been prepared and reviewed by a Big 4 accounting firm. The experiment included two between-subjects manipulations: client risk (high vs. low) and preparer risk (high vs. low).
 Effort (time spent reviewing the workpapers) and accuracy (number of errors identified) represented the dependent variables. 

With respect to review effort, we found a main effect of client risk. Specifically, participants spent more time reviewing the workpapers when the client was described as a high risk client than when the client was described as a low risk client. However, workpaper preparer risk did not affect review effort. With respect to review accuracy, client risk and preparer risk interactively determined the number of workpaper errors identified by the reviewer. Specifically, in the high client risk condition, participants identified significantly more workpaper errors when preparer risk was high than when preparer risk was low. In the low client risk condition, preparer risk did not affect the number of errors identified. Supplemental analyses suggest that reviewers relied on client risk as the primary cue when contemplating conceptual errors. However, both client risk and preparer risk provided cues in the search for mechanical errors. 

The remainder of this paper is organized as follows. The next section provides background for the current study and develops the research hypotheses. The third section describes the research method. The fourth section presents experimental results while the final section provides a discussion of the results.

BACKGROUND AND HYPOTHESIS DEVELOPMENT
Workpaper Review

Prior studies characterize the review process as a quality control and risk management mechanism influenced by various contextual factors (Gibbins and Trotman 2002; Rich et al. 1997) including preparer familiarity and task complexity (Asare and McDaniel 1996), reviewer rank (Tan and Trotman 2003; Bamber and Ramsay 1997), review team structure (Tan and Trotman 2003; Owhoso et al. 2002; Bamber and Ramsay 1997; Trotman 1985), type of review (Bamber and Ramsay 1997), and workpaper stylization (Tan and Trotman 2003).


In a recent field study, audit managers listed client risk and preparer competence as the two most common factors affecting the nature and extent of review (Gibbins and Trotman 2002). This is consistent with SAS No. 22 (AICPA 1978) which states that the auditor should consider client-related factors when planning the audit (AU 311.03) and preparer qualifications when determining the extent of supervision (AU 311.11).
 Thus, the risks associated with both the client and the preparer appear to be important attributes for determining review effort and in turn, review accuracy (Libby and Luft 1993). A review that essentially duplicates the preparer’s work is inefficient and is contrary to the purpose of review. Thus, it is appropriate for a reviewer to take favorable client and preparer attributes into account to reduce the extent of the review. However, over-reliance on these attributes may lead to an ineffective review, especially when the underlying assumptions about the client and the preparer are not borne out by actual circumstances.
  


During workpaper review, reviewers may identify conceptual and/or mechanical errors (Bamber and Ramsay 1997; Ramsay 1994). The term “mechanical error” refers to technical errors such as documentation and arithmetical errors; accordingly, mechanical errors are linked solely to preparer risk.
  As preparer risk increases, the likelihood of mechanical errors also increases. Alternatively, the term “conceptual error” refers to material misstatements, including inappropriate accounting treatments, omissions or misclassifications of transactions and management misrepresentation. Conceptual errors are linked to both client risk and preparer risk because a conceptual error occurs only if there is a material misstatement and the preparer does not identify and correct the misstatement. This distinction provides a basis for understanding the importance of studying the interactive effects of client risk and preparer risk during workpaper review. 

With respect to conceptual errors, the reviewer must assess the likelihood that the preparer will identify and correct such errors. Because preparer risk is one factor that affects the extent of review, preparer quality becomes more important as client risk (and the expectation of conceptual errors) increases (Gibbins and Trotman 2002). Similarly, both client and preparer characteristics impact the reviewer’s concern for identifying mechanical errors. For example, a reviewer may be less concerned about mechanical errors if the likelihood of conceptual errors (and, therefore, client risk) is low. Taken together, these assertions suggest that client risk and preparer risk should interact to determine the level of review effort and accuracy. However, with no formal guidance on how to simultaneously incorporate client- and preparer-related risk factors into workpaper evaluation, each reviewer must perform his or her own analysis of the benefits and costs associated with varying levels of workpaper review effort.

Workpaper Review and the Audit Risk Model

We use the audit risk model (ARM) to predict how client and preparer risks affect workpaper review effort and accuracy. Under the ARM, audit risk is decomposed into the client risk and auditor (detection) risk. Client risk is typically separated into inherent risk and control risk; that is, the pre-audit likelihood that a company’s financial statements are materially misstated results from inherent risk factors (e.g., unstable economic conditions, non-routine and complex transactions, or significant reliance on accounting estimates) and the quality of the company’s internal controls. In this paper, we decompose detection risk into preparer risk and reviewer risk. Specifically, detection risk is the combined likelihood that material misstatements will not be detected by the preparer’s examination of the financial statements or the reviewer’s evaluation of the preparer’s work (AICPA 1983, AU 312.27). As is true with other elements of the ARM, the reviewer can maintain a desired level of detection risk by adjusting his or her review effort, thereby increasing or decreasing reviewer risk. The distinction between overall detection risk and the components of detection risk (i.e., preparer risk and reviewer risk) allows us to better reflect the hierarchical audit structure and the review process.
We expect that as client risk and preparer risk vary, reviewers will seek to maintain the desired level of overall audit risk by following a directed-effort strategy (Sprinkle and Tubbs 1998). When client risk is low and past experience indicates a low likelihood of material misstatement, detection risk can be set high. Accordingly, reviewers can maintain a satisfactory level of detection risk without making adjustments for variations in preparer risk. This expectation is based on the belief that low risk engagements do not entail the accounting and auditing complexities and difficulties commonly associated with high risk engagements (Davidson and Gist 1996). Thus, in a low risk engagement, the preparer is not expected to encounter unusual difficulties and is likely to complete his or her assignment satisfactorily, resulting in less concern for preparer risk. 
 When client risk is high, however, detection risk must be set low. Preparer risk factors that compromise detection risk must be managed by additional review effort to realize an acceptable level of detection risk. Increased effort is necessary to balance the increased preparer risk resulting from the more complex accounting and auditing issues commonly found in high risk engagements. Accordingly, when preparer risk is high, we expect reviewers to increase review effort to avoid compromising overall detection risk. However, when preparer risk is low, we expect smaller adjustments to effort because the preparer is likely to have a better understanding of accounting and auditing issues, and accordingly, is expected to produce high quality work even under difficult circumstances.
Further, because review effort is a primary, but not the sole, determinant of review accuracy (Libby and Luft 1993; Sprinkle and Tubbs 1998), corresponding effects are expected for review accuracy. In essence, our hypotheses predict that reviewers will use configural processing when allocating review effort and, accordingly, we expect to find the corresponding ordinal interaction (see Brown and Solomon 1990 for an in depth discussion of configural processing). Figure 1 provides a graphic illustration of our expectations. Formally, the hypotheses can be stated as:

H1:
When client risk is high, review effort will increase significantly as perceived preparer risk increases. When client risk is low, review effort will not be significantly influenced by the level of preparer risk.
H2:  
When client risk is high, review accuracy will increase significantly as perceived preparer risk increases. When client risk is low, review accuracy will not be significantly influenced by the level of preparer risk. 

---- INSERT FIGURE 1 ABOUT HERE ----

METHOD

Overview of Experiment

Participants reviewed workpapers related to the sales and collection cycle of a medium-size manufacturing company. The workpapers were obtained from an actual audit engagement conducted by a Big 4 accounting firm. As described in Appendix A, the workpapers contained one material conceptual error (early revenue recognition). The client had purchased raw materials from a supplier and then shipped the materials to another company that performed final product assembly. The assembly company then shipped the completed product back to the client for sale to customers. However, the client credited the original transfer of goods to sales rather than to work-in-process inventory. Although the workpaper preparer noted that the transaction was simply an accumulation of work-in-process inventory costs, (s)he did not correct the erroneous entry, but simply removed the cost from Accounts Receivable and reclassified it to Advances to Suppliers. Clearly this transaction should not be recorded as a sale because revenue had not been realized or earned (FASB 1984).
 

We reviewed the remainder of the workpapers to ensure that they were error free. We then randomly seeded ten mechanical errors in the remainder of the workpapers (see Appendix B for a list of the mechanical errors). The time spent reviewing the workpapers served as a proxy for review effort while the number of errors identified served as a proxy for review accuracy. As in Owhoso et al. (2002), the number of errors detected was determined by examining the review notes prepared by the participants rather than a score based upon a true/false test (e.g., Harding and Trotman 1999; Bamber and Ramsay 1997; Ramsay 1994).

Experimental Design and Manipulations

Client risk and preparer risk were manipulated between-subjects resulting in a fully crossed design. Client engagement history served as the proxy for client risk while preparer competence served as the proxy for preparer risk. Participants assigned to the low client risk condition were told that “management’s accounting policies and estimates are conservative relative to typical manufacturing clients. Over the past five years, there have been only a few audit adjustments, all of which have been due to year-end cutoff errors. However, these adjustments have not been isolated to any particular account. The internal control structure has always been evaluated as effective (i.e., control risk has always been assessed as low). Further, there have been no material weaknesses or other reportable conditions discovered or reported. Recommendations in management letters have always been well received and generally implemented by the client.” Participants in the high client risk condition were told that “management’s accounting policies and estimates are aggressive relative to typical manufacturing clients. Over the past five years, there have been several audit adjustments in various accounts. While the control structure has improved over time, key controls are not always implemented.”

Participants in the low preparer risk condition were told that “the consensus among the in-charge auditors is that Jane [the workpaper preparer] is very competent. They also agree that she has an uncommon grasp of accounting and auditing, performs procedures carefully, is a good thinker and generally reaches justifiable conclusions. Jane’s ranking among staff accountants in your office is in the top 5%. Considering your previous experiences with Jane, you agree with this assessment.” Participants in the high preparer risk condition were told that “the consensus among the in-charge auditors is that Jane is of average competence. They also agree that she performs procedures carefully and sometimes, but not always, reaches justifiable conclusions. Jane’s ranking among staff accountants in your office is in the 50th percentile. Considering your previous experiences with Jane, you agree with this assessment.”
Experimental Procedures and Materials

Participants were asked to assume the role of in-charge auditor on a recurring engagement and were instructed to review workpapers pertaining to the client’s year-end accounts receivable audit program. They were asked to assume that the audit work was performed and documented by a second-year staff auditor. Participants were provided with background information about the client, the preparer and the completed audit workpapers. The contact person at each participating firm distributed the experimental materials to participants. Participants completed the materials in their own offices and returned them to the office contact person, who then returned the materials to the researchers.


The background information described the client as a manufacturer and marketer of automobile parts, well received by the financial markets with its stock trading at an attractive multiple of earnings. Summarized earnings data and stock price activity for four years were provided. Reviewers were told that their firm had audited the client for eight years. This was followed by the client risk and preparer risk manipulations. After reading information about the manipulated variables, participants were asked to assess preparer competence and the likelihood that receivables would be fairly stated. The endpoints of the seven-point competence scale were “incompetent” and “highly competent.” The endpoints of the seven-point likelihood scale were “not fairly stated” and “fairly stated.” Participants were then given the audit program and the preparer’s overall conclusion. In all conditions, the preparer had concluded that based on the work performed, the client’s sales and non-sales accounts receivable, allowance for doubtful accounts and related bad debt expense balances were fairly stated for the year under audit. Detailed workpapers and schedules followed the audit program. The conceptual (early revenue recognition) error was the first error encountered during the review. The error was associated with the third step of the audit program; however, the two prior steps were simple procedures (testing mathematical accuracy and updating the understanding of internal controls) with no related conceptual or mechanical errors. 


After the early revenue recognition error, the workpapers were seeded with various mechanical errors. In all, there were nine audit procedures and ten seeded mechanical errors. To ensure task realism, participants were told they had a 30-minute time budget for completing the review. As in practice, however, participants were told that they should use whatever time they deemed necessary.
 After reviewing each procedure and upon completing all steps, participants were asked to indicate whether they agreed or disagreed with the preparer’s conclusions and to write any review comments they considered necessary. Finally, participants self reported the amount of time they spent reviewing the workpapers, provided a second, post-review evaluation of preparer competence and completed a demographic questionnaire.
The review notes provided the basis for determining error detection.
 A reviewer was considered to have identified the early revenue recognition error or a seeded mechanical error if the reviewer raised questions or provided comments regarding the error. For example, with respect to the early revenue recognition error, the reviewer was considered to have identified the error if (s)he asked “Is this a sale?” or commented “I’m not sure this is revenue. We need to further discuss the Advances to Suppliers account.” 

Participants

Sixty-one auditors from six international accounting firms participated in the study. Responses did not differ significantly among firms (smallest p = 0.16). Eight participants did not complete the task and, therefore, were eliminated from the study, leaving a final sample size of 53. Participants were selected based upon criteria related to auditing experience and workpaper review responsibilities. Overall, participants had a mean (standard deviation) of 3.90 (1.87) years of audit experience (ranging from 1 to 10 years) and reported spending an average of 32% of their time reviewing workpapers during the past year. No significant differences existed among cells with respect to years of auditing experience (smallest p = 0.37) or percent of time reviewing workpapers (smallest p = 0.29). In addition, all participants reported experience with the sales and collection cycle addressed in the study.

RESULTS

Manipulation Checks

To test perceptions of both client risk and preparer risk, participants were asked to provide their perceptions of “whether accounts receivable will be fairly stated” after reading initial company and preparer information and before reviewing the workpapers. With respect to client risk, participants in the low client risk condition reported a mean (standard deviation) assessment of 5.00 (0.23) compared to 4.13 (0.23) reported by participants in the high client risk condition. The difference is statistically significant (t = 2.69; p = 0.01). With respect to preparer risk, participants in the low preparer risk condition reported a mean (standard deviation) assessment of 4.96 (0.23) while participants in the high preparer risk condition reported a mean (standard deviation) of 4.16 (0.23). This difference is also statistically significant (t = 2.46; p = 0.02). 

As an additional test of the perception of preparer risk, participants also provided an assessment of the preparer’s competence both before and after reviewing the workpapers. On a scale of one (incompetent) to seven (highly competent), mean (standard deviation) pre-review competence ratings in the low preparer risk condition were 6.27 (0.13) while ratings in the high preparer risk condition were 4.15 (0.13). Again, the difference is significant (t = 11.62; p = 0.00). Post-review competence ratings followed a similar pattern. Mean (standard deviation) post-review competence in the low and high preparer risk conditions were 4.92 (0.21) and 3.85 (0.20), respectively; the difference is statistically significant (t = 3.66; p = 0.00). 


We also analyzed the change in competence ratings (i.e., post-review ratings – pre-review ratings). Competence ratings declined significantly in both preparer risk conditions. The mean competence decline in the low preparer risk condition was 1.36 (t = 5.04; one-tailed p = 0.00). In the high preparer risk condition, the decline was 0.30 (t = 2.09; one-tailed p = 0.04). Together, these data suggest that our manipulations were successful.
   

Tests of Hypotheses
Review Effort

Hypothesis 1 predicts that reviewers in the high client risk/high preparer risk condition will spend more time reviewing the workpapers than reviewers in the high client risk/low preparer risk condition and that there will be no significant difference between participants’ review time in the low client risk/low preparer risk and low client risk/high preparer risk conditions. Table 1, Panel A provides the ranked ANOVA used to test hypothesis 1.
 As can be seen in the table, the client risk by preparer risk interaction is not significant although there is a significant main effect of client risk (F = 4.35, p = 0.04). As would be expected, the descriptive statistics provided in Table 1, Panel B indicate that, on average, participants in the high client risk conditions spent more time reviewing the workpapers than participants in the low client risk conditions (63.52 minutes. vs. 52.12 minutes). Regardless, hypothesis 1 is not supported.

----INSERT TABLE 1 ABOUT HERE----

Review Accuracy 


Hypothesis 2 predicts that reviewers in the high client risk/high preparer risk condition will identify more workpaper errors than reviewers in the high client risk/low preparer risk conditions and that there will be no significant difference between the number of errors identified by participants in the low client risk/low preparer risk and low client risk/high preparer risk conditions. Table 1, Panel C provides the ranked ANOVA analyzing the total number of errors identified. Results reveal the expected client risk by preparer risk interaction (F = 4.69; p = 0.03). The information provided in Table 1, Panel D indicates that the mean number of errors identified in the high client risk/high preparer risk condition is indeed larger than the means in the remaining conditions. Results of Tukey’s studentized range test reveal that, as predicted, the mean value in the high client risk/high preparer risk condition is significantly higher than the mean value in the high client risk/low preparer risk condition (p = 0.04). Also as predicted, the mean values between the low client risk/low preparer risk and low client risk/high preparer risk conditions did not differ significantly (p > 0.60). Thus, hypothesis 2 is supported. 

Supplemental Analyses

Identification of Conceptual Errors vs. Mechanical Errors
We performed several supplemental analyses to provide additional insight into the results of H1 and H2. First, we examined the conditions under which participants were more likely to identify: (1) the conceptual (i.e., early revenue recognition) error and (2) one or more mechanical errors. Table 2, Panel A presents a categorical analysis of the impact of client risk and preparer risk on participants’ ability to identify the conceptual error. Results reveal a statistically significant client risk effect (χ2 = 3.99; p = 0.05). Based on the data in Table 2, Panel B, more participants in the high client risk condition (44.4%) detected the conceptual error than participants in the low client risk condition (19.2%). 
Table 3, Panel A presents the ranked ANOVA of the impact of client risk and preparer risk on participants’ identification of mechanical errors. Results indicate a significant client risk by preparer risk interaction (F = 3.83; p = 0.05). Table 3, Panel B provides an analysis of the average number of mechanical errors in each cell. The interaction is the same ordinal interaction observed in H2. That is, participants in the high client risk/high preparer risk condition identified more mechanical errors than participants in the high client risk/low preparer risk condition (p = 0.05); in the low client risk conditions, however, preparer risk did not impact the number of mechanical errors identified (p > 0.90). In sum, results presented in Tables 2 and 3 suggest that identification of the conceptual error is related solely to the level of client risk while identification of mechanical errors is related to both client risk and preparer risk.
 
Correlations
Using the Spearman rank-order correlation, we also examined the correlations among the dependent variables. First, we examined the correlation between review effort and review accuracy. Results show a marginally significant, positive correlation between the time spent reviewing the workpapers and the total number of errors identified (r = 0.24; two-tailed p = 0.08). Next, we separated the conceptual error from the mechanical errors and found a significant correlation between identification of the conceptual error and the total number of mechanical errors identified (r = 0.32; two-tailed p = 0.02). We also found a significant, positive correlation between the time spent reviewing the workpapers and identification of the conceptual error (r = 0.27; two-tailed p = 0.05), but not between the time spent reviewing the workpapers and the number of mechanical errors identified (r = 0.18; two-tailed p = 0.20). The implication of the results and supplemental analyses are discussed in the next section.
----INSERT TABLES 2 AND 3 ABOUT HERE----

DISCUSSION AND CONCLUSIONS

We investigated how reviewers manage the risks associated with relying on the client and workpaper preparer for information and how their attempts to manage these risks impact audit effort and accuracy. Our investigation led to two primary findings. First, reviewers expended more effort (i.e., spent more time reviewing the workpapers) when client risk was high than when client risk was low, regardless of the level of preparer risk. Despite this directed strategy, only a small number of participants identified the conceptual error. Even in the high client risk condition, less than one-half of the participants wrote review notes related to the conceptual (i.e., early revenue recognition) error. It is possible that this low performance is driven by the complexity of the revenue transaction. This possibility is partly supported because most participants spent nearly an hour reviewing the workpapers despite the time budget of 30 minutes. Participants’ willingness to go over budget makes it less likely that the performance was driven by lack of seriousness. Further, this low level of accuracy is consistent with results of Asare and McDaniel (1996) who found error detection rates of between 20% and 60% depending on the experimental condition. Finally, because our data were gathered prior to the release and implementation of SAS No. 99 (AICPA 2002), future research should examine how the new standard’s emphasis on revenue recognition would change our results.

The second primary finding is that reviewers in the high client risk/high preparer risk condition identified significantly more errors than reviewers in the high client risk/low preparer risk condition while the number of errors identified in the low client risk conditions did not differ significantly based on preparer risk. This is consistent with the argument that reviewers expect highly competent preparers to identify and correct conceptual errors and accordingly, allow low preparer risk to compensate for high client risk. Although this is an efficient strategy, it can adversely affect review effectiveness especially if the reviewer fails to recognize a change in preparer risk (due to time-related or other pressures). Given the constant struggle to achieve both audit efficiency and effectiveness, the appropriateness of such a strategy must be decided at the firm or the individual reviewer level.

Our supplemental analyses indicated that reviewers in the high client risk condition were significantly more likely to identify the conceptual error than auditors in the low client risk condition, regardless of the level of preparer risk. However, reviewers’ identification of mechanical errors was associated with both client risk and preparer risk. Specifically, reviewers in the high client risk/high preparer risk condition identified more mechanical errors than reviewers in the high client risk/low preparer risk condition. In the low client risk conditions, however, preparer risk did not significantly impact the number of mechanical errors reviewers identified. One possible scenario for these results is that reviewers may rely on client risk as a cue to the risk of finding conceptual errors because conceptual errors originate with the client. Alternatively, preparer risk may provide the primary cue to mechanical errors because mechanical errors originate with the preparer.
Supplemental analyses also indicated a marginally significant correlation between review effort and review accuracy. By separating the conceptual error from the mechanical errors, we were able to determine that the time spent reviewing the workpapers was significantly correlated with the conceptual error, but not with the mechanical errors. If participants had identified more errors because they spent more time reviewing the workpapers (i.e., were more conscientious), we would expect to see significant correlations between the time taken to review the workpapers and identification of the conceptual error and the time taken to review the workpapers and the number of mechanical errors. However, because only the conceptual error was significantly correlated to time and the conceptual error was the first error encountered by participants, the results suggest that identification of the conceptual error may have been a factor in determining how much additional time participants spent reviewing the workpapers.
 Furthermore, the correlation between time and conceptual error detection, without a corresponding correlation between time and mechanical error detection also suggests that conceptual error detection requires deeper elaboration, which is often measured by time spent on task (Craik and Lockhart 1972).

Some of our design choices may limit the generalizability of our results but also provide opportunities for future research. First, participants only reviewed the accounts receivable portion of the audit. We specifically selected accounts receivable because it is generally considered a “high risk” account (Gibbins and Trotman, 2002; Bamber and Bylinski 1987) and, as a result, we could be more certain that reviewers would consider the possibility of conceptual errors as well as mechanical errors. However, by limiting the review to one account, any review strategies that consider interconnectivity between accounts receivable and other accounts could not be captured (e.g., Phillips 1999). Developing a relatively simple but realistic scenario for reviewing multiple accounts (e.g., all asset accounts) would be a challenge. However, such a study could help ascertain whether reviewers also rely on other review strategies (e.g., between-account analytical procedures) and therefore, would represent an important step in workpaper review research. Second, our experimental design did not allow interaction between the reviewer and the preparer. Personal interaction (e.g., asking the preparer for clarification) during early stages of workpaper review may alter subsequent review effort and effectiveness. Third, inserting the client risk and preparer risk manipulation checks before the workpaper review task may have induced demand effects. However, the standards indicate that auditors would normally make these assessments in practice (AICPA 1978, AU 311.11; AICPA 1983, AU 312.17). Furthermore, conversations with practicing auditors revealed that they routinely consider preparer risk prior to reviewing workpapers. Fourth, participants self-reported the amount of time they spent reviewing the workpapers. This method of measuring review effort may have introduced noise into our analysis; however, any noise would work against finding significant results for the first hypothesis. Finally, the workpapers used in this study were provided by one Big 4 accounting firm; however, participants were recruited from six different firms. Although no firm effects were evident, the differences in workpaper structure of the individual firms might account for the overall low conceptual error detection rate.

APPENDIX A
EARLY REVENUE RECOGNITION ERROR
The following explanation for the account “Advances to Suppliers” was provided in Note C to the Accounts Receivable Schedule. Note that DCH is the audit firm and JMI is the client:
“Consistent with the prior year, the Advances to Suppliers account consisted of an inventory supply ‘arrangement’ (no signed agreement with any formal terms) among JMI, Ace Suppliers, and Central Fabrications, Inc. Under this arrangement, JMI attempts to control the flow of materials in the production process as well as protect its rights in patented product technology by purchasing predetermined amounts of raw materials from Ace Suppliers (manufacturer of patented technology) to be used in the final production of its Magic Car Seat and re-selling the purchased materials to Central Fabrications, Inc. who performs the final assembly. JMI records the Central Fabrications sale transaction as a debit to the Advances to Suppliers account and a credit to Sales. JMI and Central Fabrications then enter into a finished goods schedule of production agreement, detailing required dates of completion necessary to meet JMI’s customer demand. When the agreed upon amounts are completed, JMI re-purchases the finished goods from Central Fabrications. JMI records the Central Fabrications re-purchases as a debit to Inventory and a credit to Advances to Suppliers. DCH noted that the Advances to Suppliers account balance is essentially an accumulation of inventory costs through the production process. The balance in this account arises simply from the need to account for the various portions of the transaction. As JMI introduces the raw materials to Central Fabrications, strictly with the intent to re-purchase the finished goods and essentially compensates ACE Supplies for the payable JMI initially assumes, this ‘receivable’ balance appears collectible. However, due to the unusual nature of this account and for the purpose of proper presentation/disclosure, DCH proposed a reclassification journal entry (see below) to separately state this balance from A/R on the balance sheet. Adequate disclosure will be provided in the notes to the F/S regarding the nature of this account and the transactions that derive the balance.”
APPENDIX B
SUMMARY OF SEEDED MECHANICAL ERRORS

	Error #
	Found on

Workpaper
	Error

	1
	AR-4, Note C
	Note reports that one customer’s entire balance was confirmed; however, only the current portion of the balance was actually confirmed.

	2
	AR-4
	Calculation of “Write-offs as a Percent of Sales” uses incorrect formula.

	3
	AR-7
	Preparer included one invoice listed as “FOB destination” in the wrong period.

	4
	AR-8 & 
Appendix A
	Summary of A/R confirmations lists a customer balance as confirmed; however, no accompanying confirmation exists.

	5
	AR-8 & 
Appendix A
	A confirmation from a customer is provided but is not listed in the summary of A/R confirmations.

	6
	AR-8 & 
Appendix A
	A customer’s balance recorded in the summary of A/R confirmations does not equal the balance shown on the actual confirmation.

	7
	AR-8, Note B
	Discussion of a customer’s confirmation refers to additional work performed elsewhere; however, the additional work does not exist.

	8
	AR-9 & 
Appendix D
	Workpapers report that all A/R balances over 60 days old and over $30,000 were investigated. The workpaper noted three such balances; however, the aging report includes a fourth balance that meets the criteria but was not investigated.

	9
	AR-9, Note A
	Allowance for Doubtful Accounts should have been calculated using the ½ percent of sales; however, ¼ percent was used in actual calculation. 

	10
	AR-10 & 
Appendix G
	Warranty Reserve was calculated incorrectly; adjusting journal entry included incorrect calculation.


TABLE 1

Analysis of Variance and Descriptive Statistics

Workpaper Review Time and Total Number of Errors Identified

Panel A:  Ranked ANOVA – Workpaper Review Time by Client Risk and Preparer Risk
	Source
	Sum of Squares
	df
	F
	p-valuea 

	Client Risk
	974.96
	  
1
	4.35
	0.04

	Preparer Risk
	5.10
	
1
	0.02
	0.88

	Client Risk*Preparer Risk
	6.45
	
1
	0.03
	0.87

	Residual
	10970.06
	
49
	
	


atwo-tailed p-values
Panel B:  Descriptive Statistics – Workpaper Review Time (in minutes) by Client Risk and Preparer Risk 
	

	
	Preparer Risk
	

	Client Risk
	High Risk
Range
Mean (s.d.)

(n)
	Low Risk
Range
Mean (s.d.)

(n)
	Overall
Range
Mean (s.d.)

(n)

	High Risk
 Range

 Mean (s.d.)

 (n)
	30-90

63.57 (5.82)

(14)
	25-100

63.46 (6.04)

(13)
	25-100

63.52 (4.19)

(27)

	Low Risk
 Range

 Mean (s.d.)

 (n)
	25-90

51.15 (6.04)

(13)
	20-120

53.08 (6.04)

(13)
	20-120

52.12 (4.27)

(26)

	Overall
 Range

 Mean (s.d.)

 (n)
	25-90

57.36 (4.19)

(27)
	20-120

58.27 (4.27)

(26)
	


TABLE 1

Analysis of Variance and Descriptive Statistics

Workpaper Review Time and Total Number of Errors Identified

(continued)
Panel C:  Ranked ANOVA – Total Number of Errors Identified by Client Risk and Preparer Risk
	Source
	Sum of Squares
	df
	F
	p-valuea 

	Client Risk
	59.62
	  
1
	0.27
	0.60

	Preparer Risk
	336.94
	
1
	1.55
	0.22

	Client Risk*Preparer Risk
	1019.46
	
1
	4.69
	0.03

	Residual
	10645.92
	
49
	
	


atwo-tailed p-values
Panel D:  Descriptive Statistics – Total Errors Identified by Client Risk and Preparer Risk
	

	
	Preparer Risk
	

	Client Risk
	High Risk
Range
Mean (s.d.)

(n)
	Low Risk
Range

Mean (s.d.)

(n)
	Overall
Range
Mean (s.d.)

(n)

	High Risk
 Range

 Mean (s.d.)

 (n)
	1-8

4.36 (0.54)

(14)
	0-6

2.46 (0.56)

(13)
	0-8

3.41 (0.39)

(27)

	Low Risk
 Range

 Mean (s.d.)

 (n)
	0-7

2.85 (0.56)

(13)
	0-7

3.38 (0.56)

(13)
	0-7

3.12 (0.40)

(26)

	Overall
 Range 

 Mean (s.d.)

 (n)
	0-8

3.60 (0.39)

(27)
	0-7

2.92 (0.40)

(26)
	


TABLE 2
Identification of Conceptual Error 
by Client Risk and Preparer Risk
Panel A:  Categorical Analysis – Number of Participants Who Identified the Conceptual Error by Client Risk and Preparer Risk
	Effect
	df
	χ2
	p-valuea 

	Client Risk
	  
1
	3.99
	0.05

	Preparer Risk
	
1
	0.02
	0.88

	Client Risk*Preparer Risk
	
1
	0.61
	0.43


      atwo-tailed p-values
Panel B:  Number of Participants Who Identified the Conceptual Error
	
	Client Risk

	Identified Conceptual Error
	High Risk
	Low Risk
	Overall

	
	#
	% 
	#
	% 
	#
	%

	Yes
	12
	44.4
	5
	19.2
	17
	32.1

	No
	15
	55.6
	21
	80.8
	36
	67.9

	Total
	27
	100.0
	26
	100.0
	53
	100.0


TABLE 3
Number of Mechanical Errors Identified by 
Client Risk and Preparer Risk
Panel A:  Ranked ANOVA – Number of Mechanical Errors Identified by Client Risk and Preparer Risk
	Source
	Sum of Squares
	df
	F
	p-valuea 

	Client Risk
	0.76
	
1
	0.00
	0.95

	Preparer Risk
	314.75
	
1
	1.41
	0.24

	Client Risk*Preparer Risk
	853.54
	
1
	3.83
	0.05

	Residual
	10916.47
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atwo-tailed p-values
Panel B:  Number of Mechanical Errors Identified by Client Risk and Preparer Risk 
	

	
	Preparer Risk
	

	Client Risk
	High Risk
Range
Mean (s.d.)

(n)
	Low Risk
Range

Mean (s.d.)

(n)
	Overall
Range
Mean (s.d.)

(n)

	High Risk
 Range

 Mean (s.d.)

 (n)
	1-7
3.71 (1.54)

(14)
	0-5
2.08 (1.89)

(13)
	0-7
2.93 (1.88)

(27)

	Low Risk
 Range

 Mean (s.d.)

 (n)
	0-6
2.77 (2.09)

(13)
	0-6
3.15 (1.77)

(13)
	0-6
2.96 (1.91)

(26)

	Overall
 Range 

 Mean (s.d.)

 (n)
	0-7
3.25 (1.85)

(27)
	0-6
2.62 (1.88)

(26)
	


FIGURE 1

Hypothesized Interaction of Client Risk and Preparer Risk
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� EMBED Excel.Sheet.8  ���








� We operationalize client risk and preparer risk by manipulating prior engagement history and preparer competence, respectively.  In practice, client risk is likely affected by factors such as management integrity, competence and prior preferences for aggressive reporting; while preparer risk is likely affected by preparer competence, diligence and work schedule. It is beyond the scope of the paper to completely specify these determinants.   


� AU Section 311.01 of SAS No. 22 (AICPA 1978) states that planning and supervision continue throughout the audit, which would include the review process.


� Although initial research indicated that encountering unexpected errors during workpaper review is rare (Bamber and Bylinski 1982), recent evidence suggests that this may no longer be true. According to Gibbins and Trotman (2002), auditors reported finding “surprises” during workpaper review in over 25 percent of the reviews they conducted. Finding a major problem when no problems were expected (e.g., finding aggressive financial reporting by a traditionally conservative client) was listed as the most common surprise during workpaper review.


� Mechanical errors could also result from actions by the audit client. As one anonymous referee pointed out, some recent frauds such as those at WorldCom and HealthSouth were mechanical in nature. However, in this study, all mechanical errors originated solely with the preparer of the audit documentation.


� One might argue that this transaction could be recorded as a sale because it does not meet the definition of a sale with buyback agreement (FASB 1981). However, we presented the problem to several CPAs and financial accounting professors. All agreed that the substance of the transaction did not meet the basic requirements of revenue recognition. 


� As noted by Bamber and Bylinski (1987), reviewers are expected to be invariant to time constraints given their level of experience and the importance of the review process as the last line of defense.


� Whether a reviewer agreed or disagreed with the preparer’s overall conclusion was not included as a dependent variable because we found that reviewers generally agreed with preparers even though they wrote review notes. Presumably, the reviewer’s agreement was predicated on the preparer’s acceptable response to the notes.


� We also examined the difference between pre- and post-test preparer competence ratings based on participants’ identification of the conceptual (i.e., early revenue recognition) error. Although the mean (standard deviation) perceptions of preparer competence declined more for participants who identified the conceptual error (-1.12 (0.30)) than for participants who did not identify the conceptual error (-0.66 (0.21)), the difference is not statistically significant (t = 1.27; one-tailed p = 0.11).


� In testing H1 and H2, we initially included audit experience, public accounting experience and experience working with the revenue cycle as covariates. Inclusion of these factors did not add any information and did not affect the significance of the independent variables. Accordingly, the final models do not include these covariates.


� The physical layout of the workpapers also allowed us to determine that participants who identified the revenue recognition error also identified more of the mechanical errors that followed (t=2.47; p = 0.02). As discussed in the experimental procedures and materials section, this was the first error participants encountered, located in the Accounts Receivable Analysis schedule near the beginning of the workpapers. This schedule represented the workpaper preparer’s comprehensive analysis with respect to the client’s receivables and sales assertions; thus, it is not unreasonable to assume reviewers examined this schedule before moving to the latter audit steps. However, to the extent that reviewers did not perform the review in a linear fashion, this test may be an inaccurate reflection of the relationship between identifying the early revenue recognition error and identifying subsequent mechanical errors.


� As discussed in footnote 10, this result also presumes that participants proceeded through the workpapers in a linear fashion, thereby uncovering the early revenue recognition error before detecting any mechanical errors.
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