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Do Performance and Documentation of 

Business Process Analysis Influence Auditors’ Risk Assessments?

Abstract

The paper investigates whether process-level assessments of business risk and risk of material misstatement are associated with request to perform and document an analysis of a client’s business processes. Additionally, we examine whether auditors incorporate the results of strategic analysis and the associated entity-level risk assessments in the subsequent analysis of business processes and whether they do so differently for a critical versus a supporting business process. We draw on research in social cognition and marketing to suggest that dual-encoding information processing model applies to the audit risk judgments at the business process level. Results indicate that when participants are explicitly asked to perform and document such analyses, their process-level risk assessments show an association with their earlier assessments of entity-level client business risk and with evidence inputs about unmitigated strategic risk, but the latter effect is significant only for the business process of a supporting nature. Auditors’ business risk assessments differ depending on whether they explicitly perform and document business process analysis. However, when auditors perform and document analysis of client processes, their business risk assessments are not contingent upon the type of the process. Finally, process-level assessments of risk of material misstatement are influenced mostly by assessments of business risks at the same level, as well as entity-level risk of material misstatement. 

Do Performance and Documentation of 

Business Process Analysis Influence Auditors’ Risk Assessments?

INTRODUCTION
Since the mid 1990s, public accounting firms have been implementing new audit approaches generically referred to as a “risk-based audit.”
  There is an emerging body of research investigating the various aspects of risk-based audits (Ballou et al. 2003; Kotchetova 2004; O’Donnell and Schultz 2004a, b).  A risk-based audit approach refers to an “audit approach that focuses the auditor’s assessment of risk through a strategic-systems lens - a lens that directs the auditor’s attention to the client’s systems dynamics: its business strategy and the economic niches it has chosen to occupy; the strengths of its connections to outside economic agents, including customers, suppliers, investors, and regulators; and the external and internal forces that threaten the viability of its chosen niches and the achievement of its objectives” (Bell et al. 1997, 2).  
In this paper, we test four hypotheses related to the link between strategic level risk assessment, business process analysis, and process-level risk assessments (see Bell et al. 1997, Exhibit 4).  First, we examine whether auditors who are (not) explicitly requested to perform and document the analysis of business processes are more (less) likely to incorporate the client-level business risk assessments into their business process level risk assessments.  Second, we predict that the auditors who perform and document the analysis of business processes will have different business-level risk assessments than auditors who do not perform and document the analysis of business processes.  Third, we examine whether there are differences in the auditors’ business process risk assessments between critical and supporting business processes.
 Finally, we hypothesize that assessments of the risk of material misstatement in the accounts and classes of transactions related to a business process are associated with process-level business risk assessments.

We first find that when auditors are not explicitly asked to perform and document a thorough analysis of critical business process, their assessments of business risks at the process level are not associated with conclusions regarding unmitigated (uncontrolled) entity-level strategic risks.
 However, we find such an association for the process of a supporting nature. When auditors are explicitly asked to perform and document such analyses, their process-level risk assessments are associated with their earlier assessments of entity-level client business risk, but not with evidence inputs about unmitigated strategic risk. Second, the performance and documentation of process analyses is associated with auditors’ process-level business risk assessments. Third, type of a process (critical vs. supporting) may influence auditors’ business risk assessments in the absence, but not in the presence, of a request to explicitly perform and document business process analysis. Finally, the auditors’ process-level assessments of risk of material misstatement are influenced mostly by assessments of business risks at the same level, as well as their entity-level risk of material misstatement.


This paper proceeds with a presentation of underlying theory and the development of hypotheses. Next, we discuss the research design and experimental procedures. Finally, we present the results of statistical tests and summarize our conclusions.
THEORY AND HYPOTHESES
Social Cognition and Marketing Literatures 
Research in social cognition (Feldman and Lynch 1988; Friedman et al. 1985; Hastie and Park 1986) and marketing (Kardes 1986; Lynch et al. 1988; Rao and Monroe 1988) has tested the relationship between the preprocessing of evidence and subsequent diagnostic judgments in a variety of contexts. For example, Friedman et al. (1985) compared military threat evaluations based on raw observations with similar evaluations that were preceded by partially and fully processed predictive data. Participants who were required to carry out an explicit estimation of enemy activity levels prior to overall evaluation of military threat performed better than those who performed the overall criterion judgments purely on the basis of events observed in real time (1985, 670-671).  Friedman et al. (1985, 672) concluded that the explicit preprocessing step aided participants in integrating information required to make the diagnostic judgment while reducing the effects of overselection.
  Likewise, we suggest that analysis of a business process is a preprocessing step to the diagnostic task of assessing the business risk embedded in such a process. Therefore, we expect that auditors who carry out and document an analysis of the key objectives, activities, classes of transactions, and risks embedded in a business process should come up with better diagnostic judgments of a process relative to those who do not carry out such a preprocessing step. 

Business risk audit approaches include an overall strategic risk analysis of a client prior to or concurrently with business process analysis (and risk assessment). We examine how these higher-level strategic risk assessments are incorporated in the auditors’ information processing at the business process level and how they influence risk assessment. Social cognition research suggests that people use a combination of prior judgments and stimulus evidence for the majority of either memory-based or on-line judgments (Hastie et al. 1984; Hastie and Park 1986). Marketing studies have demonstrated the impact of initial product judgments or prior product evaluations on subsequent choices and judgments about product qualities (e.g., Kardes 1986; Lynch et al. 1988; Rao and Monroe 1988).  Initial judgments of products influenced subsequent global (overall product quality) memory-based judgments, whereas factual, descriptive information influenced discrete (performance, dependability) memory-based judgments (Kardes 1986, 7).  Moreover, participants’ initial judgments about the product quality were predictive of their interest in seeking additional information about a target product, as well as purchase intentions. However, discrete judgments and descriptive information were poor predictors of information seeking and intentions to purchase (pp. 7-8).  

Other studies also suggested that the accessibility of inputs in memory, and the degree to which consumers perceive their initial judgments of a product as diagnostic, activate either attribute-based or initial evaluation-based representation in making subsequent judgments about the product’s dependability, performance, and purchase intentions (Feldman and Lynch 1988; Lynch et al. 1988). Such information processing model whereby a judgment is based upon retrieval of a prior summary judgment plus some subset of original descriptive, or attribute, information, is known as a “dual-encoding”, or “dual process” model (Carlston 1980; Lynch et al. 1988, 170).   Prior research in social cognition and marketing supports a dual-encoding model of the relationship between memory and judgment (Feledman and Lynch 1988; Loken and Hoverstad 1985; Lynch et al. 1988). 
Hypotheses
Given the on-line nature of the auditors’ strategic and business process analyses tasks they may use the dual encoding model in a way that is similar to the participants in the marketing studies. If so, we would expect that auditors are no more likely to use the results of strategic analysis in making subsequent business process risk assessments than their own evaluations of the entity’s strategic risks.  This occurs because descriptive evidence about unmitigated strategic risks is the only set of information cues accessible in memory when auditors are not explicitly requested to perform and document an analysis of a business process.  However, when auditor participants are explicitly requested to perform and document an analysis of a business process, we expect them to rely on their prior evaluations of the client’s strategic risk rather than on information provided to them about the client’s strategy in making process-level risk assessments. Such greater reliance on initial global judgments is based on prior research in marketing where participants tended to use their global summary-form evaluations in subsequent diagnostic tasks. Thus, our first set of hypotheses is as follows:

H1a:   When auditors are not explicitly requested to perform and document analyses of the client’s business processes they use the unmitigated strategic risk that was communicated to them in the results of strategic analysis, in the course of developing process-level business risk assessments.
H1b: When auditors are explicitly requested to perform and document analyses of the client’s business processes they use their entity-level client business risk assessments but not the unmitigated strategic risk that was communicated to them in the results of strategic analysis, in the course of developing process-level business risk assessments.
Our second hypothesis compares the business process risk assessments under conditions when auditors are explicitly requested to perform business process analyses versus when they are not.  As discussed earlier, the information about strategic-level factors and associated risks is more likely to be available and accessible in participants’ memory at the stage of making process-level risk assessments under conditions when they are not overtly performing analyses of the business process.  According to the availability (Kahneman and Tversky 1973; Hastie and Park 1986) and dual-encoding (Carlston 1980; Feldman and Lynch 1988) models of information processing, the time period between the introduction of evidence, and the inclusion of other tasks between evidence introduction and subsequent judgment, are likely to reduce the association between evidence inputs and subsequent judgments. Therefore, we predict that auditors who are explicitly requested to carry out process level analyses are less likely to utilize information inputs from the results of strategic analysis in their process level risk assessments than auditors who perform process level risk assessments without overtly performing analyses of business processes. 
H2: Auditors’ business risk assessments at business process level are different based on whether auditors are explicitly asked to perform and document an analysis of the business process or not. 
The third hypothesis examines whether auditors incorporate the results of strategic analysis in their subsequent analysis of business processes differently when analyzing a critical versus supporting business processes. Unless results of strategic analysis point out specific risks that have implications for the supporting process, auditors are likely to focus on strategic-level information inputs that relate to the client’s critical business processes.  In that instance, the auditors will base their entity-level judgments of client business risk on the information inputs that relate more directly to the client’s critical business process. This implies that their assessments of client business risk and process level risk will be different for the critical business process versus the supporting business process.  At the same time, auditors who are explicitly requested to perform analyses of business processes are more likely to become aware of process-specific risks existing in either critical or supporting processes.  This leads to the following hypotheses: 

H3a:  When auditors do not explicitly perform and document the analysis of the client’s business processes their process level business risk assessments are different depending on whether they are assessing the risk in a critical versus a supporting process.

H3b: When auditors explicitly perform and document the analysis of the client’s business processes their process level business risk assessments are not different depending on whether they are assessing the risk in a critical versus a supporting process.

Our fourth hypothesis examines process-level assessments of the risk of material misstatement in the context of availability and dual-encoding information processing models.  If the time period and intervening judgment tasks between initial evidence introduction and the final judgment (cf. H2) reduce the association between the input evidence and final judgments, while keeping most recent judgments available in memory, we should expect that the auditors’ assessments of the risk of material misstatement for the process-specific accounts and transactions should be primarily based on their assessments of business process-level risks rather than entity-level unmitigated strategic risk, whether embedded in the initial evidence or assessed.   However, we expect that neither type of the process nor performance of a business process analysis should directly affect the auditors’ assessments of the risk of material misstatement in the process-specific accounts and transactions. Thus,
H4: When auditors assess risk of material misstatement in the process-specific accounts and transactions, their judgments are influenced by the process-level assessments of business risks. However, these are assessments are not directly influenced by auditors’ assessments of the entity-level client business risk or by the unmitigated strategic risk that was communicated to them in the results of a strategic analysis.
RESEARCH DESIGN AND EXPERIMENTAL PROCEDURES
Research Design 

The experimental design is a 2 (Business Process Analysis) x 2 (Unmitigated Strategic Risk) x 2 (Type of a Process) mixed factorial. The first two factors are manipulated between subjects, while the third factor is manipulated within subjects.
  We also use a fourth, measured variable, the auditors’ entity-level (global) assessments of the client business risk (CBRE), to test our hypotheses.

The two levels of the factor “Business Process Analysis” (BPA) are “explicitly requested” versus “not requested” to perform and document the analyses of the client’s business processes.  In the explicitly requested condition, the participants were asked to document the key objectives of the process, its key activities and associated risks, significant classes of transactions, and assess two risks: (1) the risk that the overall objectives of the process are not being achieved and (2) the risk of material misstatement for the classes of transactions and account balances affected by the process.  In the condition where the analysis of the client’s business process was not explicitly requested, the auditors were asked to document only the two risk assessments. 

The “Unmitigated Strategic Risk” (USR) factor was manipulated at two levels: high versus low. In the high risk condition, the participants read the results of the client’s strategic analysis that ended with the following statement: “The outgoing senior auditor was concerned that National Foods’ strategy did not adequately address the threats and opportunities in the company’s external environment.” The participants also were presented with key financial ratios indicating a decline in sales and gross profit accompanied by an increase in interest expense and operating income. In the low risk condition, the participants read the results of the strategic analysis that ended with the following statement: “The outgoing senior auditor concluded that National Foods’ strategy adequately addressed the threats and opportunities in the company’s external environment.” The participants also viewed key financial ratios indicating increases in sales, gross profit, operating income, and a small increase in net income. 

The factor “Type of Process” (PROCESS) had two levels: a critical business process and a supporting business process. The critical business process was operationalzed as the product/service delivery process, including category management, supplier selection, logistics and distribution, stock management, and price management.
  The supporting business process was operationalized as the human resource management process, including such functions as human resource policy, compliance with labor regulations; employee recruitment, hiring, training, and development; performance reviews, mentoring, and counseling; and union contract and grievance procedures.   
Experimental Procedures and Participants
The experiment was administered at training sessions of the Big 4 accounting firms.
  The training sessions were held in the United States and in Norway during 2002 and 2003.
  One hundred thirty four fully completed, usable responses were obtained from audit seniors. On average, the participants had 45 months (3.75 years) of auditing experience (27 engagements, regardless of size). Their audit planning experience, on average, was 16 engagements. The most frequently reported areas of specialization included: financial services, insurance, and real estate (38%), manufacturing (14%), energy, oil and mining (12%), information technology, software, and communications (12%), followed by transportation and shipping (11%), and communications (6%). The remaining 7% of participants specialized in other services, such as healthcare, higher education, non-for-profit entities, travel agencies, and international trade.  
Task-Specific Experience

Participants reported a high level of familiarity with the risk analysis task. All of them had performed analyses of client business processes during their past audit engagements. When asked about the methods used to perform an analysis of a business process, the most often mentioned methods included the following:  interview, discussions, inquiry of client (40%); research about the client company and its processes (18%); research regarding the business environment, industry risks, and competitors (13%); review of the process-level controls (13%); review of the previous year’s files and analyses (9%);  flowcharting, process or cycle mapping (7%); and consultations with other members of the audit team (7%).
  Other methods that were mentioned less often included review of the business process strategy analysis conducted by the client; logical inference; analysis of the correlation between business risk, transaction types, and audit risk; analysis of key routines and transactions; and following the manager’s guidance.

Auditors indicated that they extensively document results of the strategic analysis using the following means: databases (13%), memos (10%), working papers in controls section (7%), flowcharts (6%), summary in the files (2%), and diagrams (1%). When asked what is being documented in the course of business process analysis, the items cited were: narratives or process descriptions (9%); issues and risks (9%); conclusions and explanations (7%), areas tested (4%), people interviewed and management responses (4%), and expectations (3%). 

Finally, participants were asked to indicate whether they perform business process analysis and document its results on a typical engagement using a 7-point scale, where 1 corresponded to “never,” and 7- to “always.” The mean response was 4.68 for performance of business process analysis and 4.97 - for documentation. Thus, it appears that auditors either do not perform analyses of business processes on each engagement, or, more likely, this task is assigned to different members of the audit team on different engagements.  
Auditors indicated that case materials and instructions were understandable (mean response of 5.32 on a 7 point scale where 1 was “not at all understandable” and 7 was “very understandable”) and realistic (means response of 5.81 on a 7-point scale where 1 was “not at all realistic” and 7 was “very realistic”).  The average time to complete the experimental task was 42.88 minutes.

RESULTS
Descriptive Statistics  

Table 1 presents descriptive statistics for all measured and dependent variables.  Table 2 (Panel A) shows the correlations between all variables.  The process-level business risk assessments (HRBPR, PSDBPR) were correlated with the auditors’ assessment of the client business risk (CBRE) (p < .01 for both processes). This provides preliminary support for H1b, but not for H1a as none of the process-level business risk assessments are significantly correlated with the independent variable USR. Business risk assessments for the critical process (PSDBPR) and for the supporting process were correlated with the independent variable “Business Process Analysis” (BPA) (p < .01 for both processes). This provides preliminary support for H2. Significant correlations between process-level assessments of business risk (HRBPR, PSDBPR) and risk of material misstatement at the entity level (RMME) (p < .05) and at the process level (HRRMM, PSDRMM) (p < .01, p<.01, respectively) also suggest support for H4.  

Table 2 (Panels B and C) present the correlations between the variables at each level of the BPA factor. Consistent with Panel A of Table 1, correlations between assessments of client’s business risk at the entity level (CBRE), unmitigated strategic risk communicated in the results of strategic analysis (USR), and process-level business risk assessments (HRBPR, PSDBPR) indicate support for H1b, but not for H1a.  We investigate this issue later.
[Insert Table 1 and 2]
Unmitigated Strategic Risk and Entity-Level Client Business Risk Assessment


H1a suggested that when auditors do not explicitly perform and document a thorough analysis of business processes, their assessments of business risks at the business process level will be primarily associated with the conclusions about entity-level strategic risks that result from strategic analysis.  Table 3 (Panel A) presents the results of an analysis of variance for auditors who were not explicitly asked to perform and document analysis of the client’s business processes (BPA=0).  In this analysis, USR is a between-subject factor, CBRE is a covariate, and PROCESS is a within-subject factor.  USR is not significant (p =.425), and CBRE is significant (p= .004).  However, the interaction PROCESS by USR is close to being significant (p=.053). When we investigate this interaction by testing the association between the unmitigated strategic risk and business process risk assessments separately for the two types of processes while holding BPA at 0, we find that it is driven by process-level business risk assessments for the supporting process (human resources, HRBPR, p<.05).  Therefore, H1a is supported only for the supporting process. It is not supported for the critical process.


H1b stated that when auditors are explicitly asked to perform and document analysis of business processes, their assessments of business risks at the process level will be associated with their own entity-level client business risk assessments, and not with conclusions regarding unmitigated strategic risks that result from strategic analysis.  Table 3 (Panel B) presents the results of an analysis of variance for the participants who were asked to perform and document a detailed analysis of the two business processes (critical and supporting).  The other variables included in the ANOVA are the same as Panel A. Consistent with H1b​, the main effect of USR is not significant (p = .106) while CBRE is significant (p =.000). 
[Insert Table 3]
Business Process Analysis and Type of a Process
Table 4 presents the results of tests of H2 and H3. A repeated measures ANOVA shows a significant main effect for BPA (p=.002) and a significant effect for CBRE (p = .000). Statistically significant factor BPA provides support for H2, i.e., auditors’ business risk assessments appear to differ based on whether auditors are explicitly asked to perform and document an analysis of the business process. The variable PROCESS is not statistically significant (p =.127). It is marginally significant in Panel A of Table 3, where we examine risk assessments in the absence of an explicit request to perform process analysis (p =.057). This result provides weak support for H3a. Consistent with H3b, Panel B of Table 3 shows that there is no statistically significant difference between process-level business risk assessments for critical versus supporting process when the participants are explicitly requested to perform process analysis (p=.679). Taken together, these results suggest that type of a process may play a role in auditor’s process-level business risk assessments when auditors are not explicitly requested to perform analysis of a business process. However, when the auditors perform and document analysis of a business process, their business process risk assessments are not affected by whether the process is of critical or supporting nature.  
[Insert Table 4]
Assessment of Risk of Material Misstatement at the Process Level


Table 5 presents the results of tests of H4.  The significant effects of covariates measuring process-level business risks for the critical process (PSDBPR) and the supporting process (HRBPR) provide evidence in favor of H4 (p =.000 and .000, respectively). Also, the participants’ assessment of RMME is statistically significant (p =.001). Lack of significance for the two between-subject factors, USR and BPA (p =.437 and .975, respectively), as well as CBRE (p =.167), lends additional support to H4. 
[Insert Table 5]
DISCUSSION 

Conclusions and Implications

This paper examines whether and how the results of strategic analysis and entity-level business risk assessments influence process-level risk assessments. Experimental results indicate that auditors appear to link the information about the client’s unmitigated strategic risk to the process-level business risk assessments only for the supporting process, but not for the critical process, and only when they are not requested to perform and document their process-level analyses. However, when participants are explicitly asked to perform and document analysis of business process, their process-level risk assessments show a significant association with their earlier assessments of entity-level client business risk, but not with evidence inputs about unmitigated strategic risk. Taken together, these findings suggest that auditors tend to rely upon their own assessments of client-level business risk in making process-level assessments, rather than upon conclusions about unmitigated strategic risk communicated to them. These results also suggest that further research is needed to examine whether dual-encoding and availability information processing models apply to auditors’ judgments in the context of business risk audit approaches. Our findings lend some lend credence to the standard-setters’ and accounting firms’ objective of connecting global (entity-level) and process-level risk assessments by means of explicitly requiring auditors to perform and document work performed, including analyses of the client’s business processes (PCAOB 2004, A8-A10).  Our result showing that process-level assessments of risk of material misstatement are influenced mostly by assessments of business risks at the same level, as well as entity-level risk of material misstatement, further corroborate such connectivity in auditors’ judgments. 
We find that the requirement to perform and document analysis of a business process is associated with auditors’ process-level risk assessments. We also find that auditors’ process-level business risk assessments are not associated with the type of the process (critical versus supporting) in the presence of the requirement to perform and document analyses of the client’s business processes. Taken together, these findings provide support for the business risk audit approach methodology (also known “strategic systems lens” audit). It suggests that concerns that auditors who perform and document process analysis may overlook risks embedded in the support process while focusing solely on the critical process may be unwarranted (Ballou et al. 2004).

Limitations and Future Research
This study is subject to limitations typically associated with experimental work that uses audit professionals as participants. In addition, our experimental manipulation of business process analysis was “generic,” and not tailored specifically to any of the participants’ firms’ methodologies. Also, we examine risk assessments made by auditors individually, thereby ignoring the highly interactive nature of audit team discussions that are likely to surround such tasks in practice. Finally, by virtue of experimental task, auditors participating in the experiment did not have an option of obtaining additional information beyond what was provided in the materials, and thus they may have based their risk assessments on what they would normally consider incomplete information.
Future studies may investigate whether business risk audit approaches also provide for connectivity between the multiple-level (entity, process, assertion) risk judgments and auditors’ choices regarding the nature, timing, and extent of audit procedures. Results of our study suggest that structuring an experiment whereby risk assessment, process analysis, and planning judgments are set as a series of on-line judgment tasks may be an appropriate way of testing such connectivity.   
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 Table 1

Descriptive Statistics

	Measured or Dependent Variable
	USR
	BPA
	Mean
	Std. Deviation
	N

	CBRE
	0
	0
	5.50
	1.247
	38

	 
	0
	1
	5.60
	1.479
	35

	 
	Total USR= 0
	5.55
	1.354
	73

	 
	1
	0
	5.26
	1.098
	19

	 
	1
	1
	5.81
	1.254
	42

	 
	Total USR=1
	5.64
	1.225
	61

	 
	Total 
	BPA=0
	5.42
	1.194
	57

	 
	
	BPA=1
	5.71
	1.356
	77

	 
	 
	Total
	5.59
	1.293
	134

	RMME
	0
	0
	4.79
	1.379
	38

	 
	0 
	1
	5.29
	1.405
	35

	 
	Total USR= 0
	5.03
	1.404
	73

	 
	1
	0
	5.11
	1.329
	19

	 
	1
	1
	5.43
	1.016
	42

	 
	Total USR=1

	5.33
	1.121
	61

	 
	Total
	BPA=0
	4.89
	1.359
	57

	 
	 
	BPA=1
	5.36
	1.202
	77

	 
	 
	Total
	5.16
	1.287
	134

	HRBPR
	0
	0
	3.32
	1.416
	38

	 
	0 
	1
	4.37
	1.308
	35

	 
	Total USR= 0
	3.82
	1.456
	73

	 
	1
	0
	3.95
	2.013
	19

	 
	1
	1
	4.17
	1.080
	42

	 
	Total USR=1
	4.10
	1.422
	61

	 
	Total
	BPA=0
	3.53
	1.649
	57

	 
	 
	BPA=1
	4.26
	1.185
	77

	 
	 
	Total
	3.95
	1.442
	134

	HRRMM
	0
	0
	3.66
	1.744
	38

	 
	0 
	1
	4.06
	1.434
	35

	 
	Total USR= 0
	3.85
	1.604
	73

	 
	1
	0
	4.16
	1.608
	19

	 
	1 
	1
	4.05
	1.464
	42

	 
	Total USR=1
	4.08
	1.498
	61

	 
	Total
	BPA=0
	3.82
	1.602
	57

	 
	 
	BPA=1
	4.05
	1.441
	77

	 
	 
	Total
	3.96
	1.555
	134

	Measured or Dependent Variable
	USR
	BPA
	Mean
	Std. Deviation
	N

	PSDBPR
	0
	0
	4.68
	1.646
	38

	 
	0
	1
	5.63
	1.610
	35

	 
	Total USR= 0
	5.14
	1.686
	73

	 
	1
	0
	4.42
	1.346
	19

	 
	1 
	1
	5.24
	1.206
	42

	 
	Total USR=1
	4.98
	1.297
	61

	 
	Total
	BPA=0
	4.60
	1.545
	57

	 
	 
	BPA=1
	5.42
	1.408
	77

	 
	 
	Total
	5.07
	1.518
	134

	PSDRMM
	0
	0
	4.61
	1.717
	38

	 
	0
	1
	5.49
	1.502
	35

	 
	Total USR= 0
	5.03
	1.666
	73

	 
	1
	0
	4.58
	1.346
	19

	 
	1 
	1
	5.07
	1.237
	42

	 
	Total USR=1 
	4.92
	1.282
	61

	 
	Total
	BPA=0
	4.60
	1.591
	57

	 
	 
	BPA=1
	5.26
	1.371
	77

	 
	 
	Total
	4.98
	1.499
	134


_________________________________________

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

RMME – measured variable, assessment of the risk of material misstatement at the entity level, on a 9-point scale, from 1 (very low) to 9 (very high);

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

HRRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high)
Table 2

Correlations Matrices
Panel A: Correlations between All Variables (N= 134)

	Variable
	USR
	BPA
	CBRE
	RMME
	HRBPR
	HRRMM
	PSDBPR

	BPA
	Pearson corr.
	.211*
	1
	
	
	
	
	

	 
	p-value
	.015
	.
	
	
	
	
	

	CBRE
	Pearson corr.
	.035
	.113
	1
	
	
	
	

	 
	p-value
	.685
	.195
	.
	
	
	
	

	RMME
	Pearson corr.
	.117
	.181*
	.276**
	1
	
	
	

	 
	p-value
	.179
	.037
	.001
	.
	
	
	

	HRBPR
	Pearson corr.
	.096
	.252**
	.339**
	.236**
	1
	
	

	 
	p-value
	.271
	.003
	.000
	.006
	.
	
	

	HRRMM
	Pearson corr.
	.075
	.073
	.279**
	.214*
	.636**
	1
	

	 
	p-value
	.391
	.405
	.001
	.013
	.000
	.
	

	PSDBPR
	Pearson corr.
	-.051
	.268**
	.351**
	.241**
	.448**
	.237**
	1

	 
	p-value 
	.562
	.002
	.000
	.005
	.000
	.006
	.

	PSDRMM
	Pearson corr.
	-.036
	.220*
	.240**
	.423**
	.354**
	.287**
	.708**

	 
	p-value
	.676
	.011
	.005
	.000
	.000
	.001
	.000


_________________________________________

**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

RMME – measured variable, assessment of the risk of material misstatement at the entity level, on a 9-point scale, from 1 (very low) to 9 (very high);

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

HRRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high)
Table 2

Correlations Matrices
Panel B: Correlations between Variables for Cases where BPA=0 (N = 57)

	Variable
	USR
	CBRE
	RMME
	HRBPR
	HRRMM
	PSDBPR

	CBRE
	Pearson corr.
	-.094
	1
	
	
	
	

	 
	p-value 
	.485
	.
	
	
	
	

	RMME
	Pearson corr.
	.111
	.248
	1
	
	
	

	 
	p-value 
	.413
	.063
	.
	
	
	

	HRBPR
	Pearson corr.
	.182
	.366**
	.137
	1
	
	

	 
	p-value 
	.175
	.005
	.310
	.
	
	

	HRRMM
	Pearson corr.
	.140
	.388**
	.185
	.657**
	1
	

	 
	p-value 
	.300
	.003
	.168
	.000
	.
	

	PSDBPR
	Pearson corr.
	-.081
	.258
	.115
	.414**
	.197
	1

	 
	p-value 
	.549
	.053
	.392
	.001
	.143
	.

	PSDRMM
	Pearson corr.
	-.008
	.166
	.286*
	.219
	.283*
	.637**

	 
	p-value 
	.954
	.217
	.031
	.102
	.033
	.000


Panel C: Correlations between Variables for Cases where BPA=1 (N = 77)

	Variable
	USR
	CBRE
	RMME
	HRBPR
	HRRMM
	PSDBPR

	CBRE
	Pearson corr.
	.077
	1
	
	
	
	

	 
	p-value 
	.503
	.
	
	
	
	

	RMME
	Pearson corr.
	.060
	.274*
	1
	
	
	

	 
	p-value 
	.607
	.016
	.
	
	
	

	HRBPR
	Pearson corr.
	-.087
	.301**
	.274*
	1
	
	

	 
	p-value 
	.454
	.008
	.016
	.
	
	

	HRRMM
	Pearson corr.
	-.003
	.190
	.224*
	.624**
	1
	

	 
	p-value 
	.977
	.099
	.050
	.000
	.
	

	PSDBPR
	Pearson corr.
	-.139
	.394**
	.283*
	.407*
	.255*
	1

	 
	p-value 
	.228
	.000
	.013
	.000
	.025
	.

	PSDRMM
	Pearson corr.
	-.151
	.267*
	.509**
	.436**
	.273*
	.741**

	 
	p-value 
	.188
	.019
	.000
	.000
	.016
	.000


________________________________________

**  Correlation is significant at the 0.01 level (2-tailed).

*  Correlation is significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform and document business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

RMME – measured variable, assessment of the risk of material misstatement at the entity level, on a 9-point scale, from 1 (very low) to 9 (very high);

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

HRRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high)
Table 3

Analysis of Variance 

Process-level Assessment of Business Risk as a Dependent Variable (HRBPR, PSDBPR)

Panel A: BPA = 0

Between-Subjects Effects 
	Source


	SS


	df


	F


	p -value 



	Intercept
	16.365
	1
	5.141
	            .027*

	USR
	2.056
	1
	.646
	.425

	CBRE
	29.333
	1
	9.216
	  .004**

	Error
	171.877
	54
	 
	 


Within-Subjects Effects
	Source


	SS


	df


	F


	p -value 



	PROCESS
	5.364
	1
	3.757
	.057

	PROCESS * USR
	5.590
	1
	3.915
	.053*

	PROCESS * CBRE
	1.692
	1
	1.185
	.281

	Error(PROCESS)
	77. 098
	54
	 
	 


________________________________________

**  Significant at the 0.01 level (2-tailed).

*  Significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform and document business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PROCESS – independent variable “Type of a Process”, manipulated within subjects, coded as type 1 if business process is supporting in nature (human resources), coded as 2 if business process is of critical nature  (product and service delivery).
Table 3

Analysis of Variance 

Process-level Assessment of Business Risk as a Dependent Variable (HRBPR, PSDBPR)

Panel B: BPA = 1

Between-Subjects Effects 
 
	Source


	SS


	df


	F


	p -value 



	Intercept
	66.790
	1
	34.391
	.000**

	USR
	5.202
	1
	2.678
	           .106

	CBRE
	33.345
	1
	17.170
	.000**

	Error
	82.777
	74
	
	


Within-Subjects Effects
	Source


	SS


	df


	F


	p -value 



	PROCESS
	.175
	1
	.173
	.679

	PROCESS * USR
	.449
	1
	.443
	.508

	PROCESS * CBRE
	1.611
	1
	1.590
	.211

	Error(PROCESS)
	75.122
	74
	 
	 


_

_______________________________________

**  Significant at the 0.01 level (2-tailed).

*  Significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform and document business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PROCESS – independent variable “Type of a Process”, manipulated within subjects, coded as type 1 if business process is supporting in nature (human resources), coded as 2 if business process is of critical nature  (product and service delivery).
Table 4

Analysis of Variance

Process-level Assessment of Business Risk as a Dependent Variable (HRBPR, PSDBPR)

Between-Subjects Effects  
	Source


	SS


	df


	F


	p -value 



	Intercept
	76.109
	1
	31.040
	.000**

	USR
	.162
	1
	.066
	.798

	BPA
	24.382
	1
	9.944
	         .002**

	USR * BPA
	6.392
	1
	2.607
	  .109

	CBRE
	61.969
	1
	25.273
	         .000**

	Error
	187.106
	129
	 
	 


Within-Subjects Effects 
 
	Source


	SS


	df


	F


	p -value 



	PROCESS
	2.842
	1
	2.358
	   .127

	PROCESS * USR
	4.439
	1
	3.684
	            .057

	PROCESS * BPA
	1.000
	1
	.694
	            .406

	PROCESS * USR  *  BPA
	1.848
	1
	1.534
	            218

	PROCESS * CBRE
	.053
	1
	.044
	            .834

	Error(PROCESS)
	155.472
	129
	 
	 


________________________________________

**  Significant at the 0.01 level (2-tailed).

*  Significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform and document business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

HRBPR – dependent variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - dependent variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PROCESS – independent variable “Type of a Process”, manipulated within subjects, coded as type 1 if business process is supporting in nature (human resources), coded as 2 if business process is of critical nature  (product and service delivery).
Table 5

Analysis of Variance 

Process-level Assessment of Risk of Material Misstatement as a Dependent Variable (HRRMM, PSDRMM)

Between-Subjects Effects  
 

	Source


	SS


	df


	F


	p -value 



	Intercept
	2.170
	1
	1.514
	         .221

	USR
	.020
	1
	.014
	         .907

	BPA
	1.283
	1
	.895
	          .346

	USR * BPA
	.088
	1
	.061
	          .805

	CBRE
	.003
	1
	.002
	         .963

	RMME
	16.886
	1
	11.762
	.001**

	HRBPR
	50.584
	1
	35.276
	.000**

	PSDBPR
	35.626
	1
	24.845
	.000**

	Error
	180.680
	126
	 
	 


Within-Subjects Effects 
	Source


	SS


	df


	F


	p -value 



	PROCESS
	.111
	1
	.107
	.744

	PROCESS * USR
	.301
	1
	.289
	.592

	PROCESS * BPA
	1.258
	1
	1.210
	.273

	PROCESS * USR  *  BPA
	.213
	1
	.205
	.652

	PROCESS * CBRE
	2.500
	1
	2.405
	.123

	PROCESS * RMME
	5.577
	1
	5.365
	.022*

	PROCESS * HRBPR
	45.878
	1
	44.139
	.000**

	PROCESS * PSDBPR
	55.610
	1
	53.501
	.000*

	Error(PROCESS)
	130.967
	126
	 
	 


________________________________________

** Significant at the 0.01 level (2-tailed).

*  Significant at the 0.05 level (2-tailed).

USR - independent variable "Unmitigated Strategic Risk", manipulated between subjects: coded as 0 if "low", 1 if "high";

BPA- independent variable "Business Process Analysis", manipulated between-subjects: coded as 0 if participants were not explicitly asked to perform and document business process analysis, 1 if they were;

CBRE – measured variable, assessment if client's business risk at the entity level, from 1 (very low) to 9 (very high); 

RMME – measured variable, assessment of the risk of material misstatement at the entity level, on a 9-point scale, from 1 (very low) to 9 (very high);

HRBPR – measured variable, assessment of the risk that a business process does not achieve its objective for the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

HRRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the supporting process (human resources), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDBPR - measured variable, assessment of the risk that a business process does not achieve its objective for the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PSDRMM - dependent variable, assessment of the risk of material misstatement in accounts and transactions related to the critical process (product and service delivery), on a 9-point scale, from 1 (very low) to 9 (very high);

PROCESS – independent variable “Type of a Process”, manipulated within subjects, coded as type 1 if business process is supporting in nature (human resources), coded as 2 if business process is of critical nature  (product and service delivery).

� The term “risk-based audit” is consistent with the joint risk assessment project by the ASB and IAASB, published in an AICPA exposure draft and adopted as ISA 315 and ISA 330 (AICPA-ASB 2002; IAASB 2004 a, b).  This approach is also referred to as a “business risk audit” (Lemon et al. 2000) or a “strategic systems audit” (Bell et al. 1997).  


� Critical business processes are those processes that the auditor evaluates as having an essential (primary) role in the client’s business model and its ability to carry out the client strategy, while supporting processes are evaluated as having a peripheral (secondary) role.  


� Unmitigated strategic risk is the risk that the client entity does not achieve its strategic objectives given the existing compensating controls and/or other risk management processes.


� Overselection is a cognitive strategy whereby a human compensates for limited processing capacity under conditions of information overload by simplifying the environment and possibly focusing on cues with low predictive power (Nisbett and Ross 1980).


� We also manipulate order of information about business process thereby introducing the third between-subjects factor, order, in our design. When included in our analyses, order was not a statistically significant factor (p-value=.845 or greater). 


� The client depicted in the case is a hypothetical grocery retailer, National Foods, Inc., located in the Southeastern United States. The profile of the client was based on Loblaws case by Greenwood and Salterio (1999), with the permission of the authors and KPMG.


� Firm affiliation is not a statistically significant factor in our analyses.


� Country is not statistically significant in any of the analyses. For Norwegian participants, we include only responses where self-rate knowledge of English was 5 or above on a 7-point scale anchored at 1=”very poor knowledge of English” and 7=”very good knowledge of English.”  


� The sum of percentages for the methods used to analyze client business processes exceeds 100% because some of the participants reported more than one method.
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