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Abstract
Knowledge Transfer in the Fraud Risk Assessment Task

Generally accepted auditing standards require that the auditor assess the likelihood that the financial statements are materially misstated during the planning stage of the audit.  Research indicates that auditors have limited experience with financial statements that are materially misstated due to fraud.  Research in psychology suggests that, when faced with a novel, difficult, or ill-structured problem, individuals may use analogical reasoning as a problem-solving tool.  An individual who uses analogical reasoning to solve a problem (the target analog) attempts to retrieve from memory a similar problem encountered or solved in the past (the source analog).  Based on the perceived similarity of source and target, characteristics of the source may then be mapped to the target in an attempt to make inferences about the target problem and its solution.  In this study, I test four hypotheses using practicing auditors to examine the influence of surface and structural similarity features on analogical transfer in the context of the auditor’s assessment of the risk of fraud.  

Results of the study indicate that auditors assess surface similar source analogs as more similar to the target than structurally similar source analogs.  In addition, the auditors exhibited higher levels of recall of the surface similar source analog than the structurally similar source analog, and found the surface similar source analog to be more useful in assessing fraud risk in the target than the structurally similar source analog.  Finally, results indicate that auditors transfer knowledge regarding the assessment of the overall risk of fraudulent financial reporting from a surface-similar source fraud risk assessment to a target fraud risk assessment.  As expected, auditors did not exhibit transfer relating to the overall risk of fraudulent financial reporting when provided with a structurally similar source analog.  Auditors did not transfer knowledge from the surface similar source to the target regarding the audit planning response to the fraud risk assessment. 
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INTRODUCTION


Fraudulent financial reporting is an important issue for all stakeholders.  For example, investors and creditors who rely on financial statements that are materially misstated because of fraud may suffer serious economic losses.  In addition, the free flow of capital in a market economy depends to a large extent on investors’ and creditors’ confidence in the capital markets.  Confidence that financial statements are not fraudulently misstated is an important dimension of the overall confidence in the marketplace (Elliot and Willingham, 1980).  Lastly, auditors who fail to detect fraud expose themselves to expensive litigation and the possibility of severe legal sanctions (Palmrose, 1987).


Auditors assess the risk that financial statements are materially misstated early in the audit process when they plan their strategy for the conduct of the audit.  Fraud risk assessment is a critical audit planning activity (AICPA, 2002).  However, auditors may have little direct experience with actual instances of fraud (Loebbecke, et al., 1989).  This lack of experience with fraud may impact the ability of auditors to make appropriate fraud risk assessments (Hansen, et al., 1996).  For instance, knowledge derived from fraud risk assessments, and not experiences with fraud, may comprise a significant share of the auditors’ knowledge of the fraud domain.  This paper reports evidence regarding factors that influence the transfer of knowledge from previously encountered fraud risk assessments to new fraud risk assessments performed by auditors in the context of preliminary audit planning.  

Assessing the risk of misstatement from fraudulent financial reporting involves the consideration of a complex set of qualitative and quantitative cues.  The auditor assesses this risk by developing knowledge of the entity’s business and industry; by reviewing the prior year’s workpapers (if applicable); by performing analytical procedures; and by developing a preliminary understanding of the entity’s internal control (O’Reilly, et al; 1998).  The auditor considers fraud risk factors (AICPA, 2002), including those facts, circumstances, or evidence that point to increased levels of the risk of misstatement, either alone or in combination.  The auditor’s precise response to the presence of risk relating to fraud will vary according to the professional judgment of the auditor.  In general, the auditor’s response is characterized as either a specific response to the assessment of higher risk (such as additional substantive tests in a specific audit area), a global response (such as assigning more senior personnel to the audit engagement), or both (AICPA, 2002).


As auditors advance in their careers, their firms call upon them to perform increasingly more technical and complex tasks.  Auditors at the senior and “in-charge” auditor level are often involved in planning and risk assessment activities, including assessing the risk of fraud (Shelton, et al., 1999).  In addition, the audit judgments of partners and managers may be influenced by the documented judgments of subordinates (Ricchiute, 1999; Agoglia, et al., 2000).  Understanding the early problem solving and learning experiences of senior auditors regarding fraud risk assessment, and the judgments and decisions that derive from them, may have implications for the improvement of the efficiency and effectiveness of audit practice. 
 
Using an exemplar model of analogical reasoning, I investigate the influence of surface and structural elements of similarity on knowledge transfer between a past fraud risk assessment and a current fraud risk assessment performed in the context of audit planning.  I conduct an experiment using 71 auditors, who are relative novices to the fraud risk assessment task.  The auditors reviewed a case regarding a hypothetical audit client of their firm (a “source” case) that shared either primarily surface elements or primarily structural elements with a second case.  After reviewing the second case (a “target” case), the auditors made a fraud risk assessment and proposed certain audit testing responses to their risk assessment.  I test three hypotheses relating to auditor judgments about similarity, recall, and the  usefulness of the source analog in assessing fraud risk in the target.  Finally, I test a fourth hypothesis regarding knowledge transfer from source to target.
Results of the study indicate that practicing auditors assess surface similar source analogs as more similar to the target than structurally similar source analogs.  Also, auditors exhibited higher levels of recall of the surface similar source analog than the structurally similar source analog, and they found the surface similar source analog to be more useful in assessing fraud risk in the target than the structurally similar source analog.  In addition, results indicate that auditors transfer knowledge regarding the assessment of the overall risk of fraudulent financial reporting from a surface-similar source fraud risk assessment to a target fraud risk assessment.  As expected, auditors did not exhibit transfer relating to the overall risk of fraudulent financial reporting when provided with a structurally similar source analog.  However, contrary to expectations, auditors did not transfer knowledge from the surface similar source to the target regarding the audit planning response to the fraud risk assessment.
These results indicate that senior auditors may attend to factors that are not relevant to effective task performance, and may fail to attend to factors that are relevant, when reasoning from a previously encountered fraud risk assessment to a new fraud risk assessment.  These findings contribute to an increased understanding of auditors’ analogical reasoning processes as they relate to a task that is critical to the conduct of an effective audit.

This paper is organized as follows: The following section presents a background discussion and the development of testable hypotheses.  Next, the research method is discussed and the results of hypothesis tests are presented.  The last section of the paper discusses the implications of the study, as well as its limitations.

BACKGROUND AND HYPOTHESIS DEVELOPMENT

Fraud Risk Assessment

The performance of effective fraud risk assessments may be complicated by the fact that auditors rarely encounter material misstatement from fraudulent financial reporting  (Loebbecke, et al., 1989).  In addition to low base rates of occurrence, fraud is an intentional act and is often accompanied by purposeful and collusive actions on the part of those committing the fraud in an attempt to disguise or conceal their actions.  Auditors may not be equipped with the skills or resources to detect a willful, planned deception, especially if it involves collusion among members of upper management (Johnson, et al., 1993).  A final complicating factor is that fraud may be perpetrated in a large variety of ways (Albrecht, et al., 1995, Johnson, et al., 1992).

Low base rates of fraud may contribute to an overall lack of experience and familiarity with fraud.  This lack of experience may influence the auditor’s ability to form useful knowledge structures relating to fraud risk assessment, and may have implications regarding the performance of the fraud risk assessments (Hansen, et al., 1996).  Therefore, although senior auditors already possess many auditing domain-related skills, with regard to the difficult and ill-structured problem of fraud risk assessment, they are expected to be relative novices at this task.  When faced with a novel or unstructured problem, novice problem solvers often make use of a similar situation encountered in the past (Novick, 1988a, 1988b; Ross, 1989a).  Auditors may refer to prior audit engagements when accessing knowledge relating to the risk of financial statement misstatement from fraud (Bedard and Graham, 1994).  The use of previously encountered situations or problems to make inferences about new situations or problems is known as analogical reasoning (e.g., Gick and Holyoak, 1980, 1983; Holyoak, 1985; Novick, 1988a, 1988b).  Research in cognitive psychology has demonstrated that, in various types of problem solving tasks, factors that influence analogical reasoning include shared surface feature similarity and shared structural feature similarity between the previously encountered situation and the current problem at hand (e.g., Holyoak, 1985; Ross, 1989a, 1989b; Reeves and Weisberg, 1994).  Surface features are semantic elements that generally are not relevant to the solution of the current problem, while structural features are abstract principles that may be relevant to the solution of the current problem (Holyoak, 1985; Ross, 1989b).

Analogical reasoning processes have been examined in many arenas, including theory formation, politics and international relations, explanation, literature, and problem solving (Holyoak, 1984; Holyoak and Thagard, 1995).  Although researchers have examined analogical reasoning in an accounting context (Marchant, 1989; Marchant, et al., 1991, 1992, 1993), all but one of these studies (Marchant, 1989) has been in the taxation area.  Unlike the taxation tasks examined in these studies, few formal rules guide the auditor in the performance of the assessment of the risk of material misstatement from fraudulent financial reporting.  In addition to a legal/regulation driven knowledge base, the client advocacy context of these studies in taxation makes the related findings difficult to generalize to auditing.  No prior study has focused on the early problem solving experiences of novice auditors in the performance of a complex, ill-structured task such as assessing the risk of material misstatement from fraudulent financial reporting.

Problem Solving and Risk Assessment 

Anderson (1983, 1995) notes that virtually all human cognitive activities relate to problem solving, given the purposeful and goal-directed nature of cognition.  He asserts that problem solving activities are characterized by three essential features: goal directedness, subgoal decomposition, and the application of problem solving operators (Anderson, 1995) or rules (Holland, et al., 1986). Many audit tasks can be characterized as problem solving tasks, and the fraud risk assessment task is one of them.  When the auditor performs the assessment of the risk of fraud in a financial statement audit, he or she is directed by the goal of detecting fraud, if present.  In making the fraud risk assessment, the auditor must consider a very complex information set.  As the auditor considers this information set, s/he applies problem-solving operators to the evolving problem until s/he believe that the risk assessment provides a basis for planning the audit.  Finally, the auditor decides the nature, timing, and extent of the audit tests that will be conducted during the execution of the audit.  


Holland, et al. (1986, p.1) proposed a theory of inductive reasoning and problem solving.  They define inductive processes as “all inferential processes that expand knowledge in the face of uncertainty.”  They characterize their theory as problem-driven, goal directed, highly dependent upon the context of the situation, and therefore, pragmatic in nature.
  New knowledge and problem solutions (new information about the environment) are created through the use of existing knowledge.
  Holland, et al. (1986) propose a multi-level and hierarchical series of knowledge structures that facilitate inductive reasoning.  They assert that rules (which represent general knowledge and function as problem operators) that are often activated together become associated with each other in clusters.  Ultimately, rules form mental models.  Mental models are transitory and flexible representations of the problem at hand, and provide the opportunity for the reorganization and reintegration of existing knowledge.  The mental model is the knowledge structure that leads the problem solver through the problem space.  Ultimately, mental models facilitate induction (i.e., the modification of existing rules or the generation of new rules).  

Analogical Reasoning


Analogical reasoning is a powerful cognitive tool that is particularly useful when faced with a novel or ill-structured problem.  Analogical reasoning processes facilitate the use of mental models and inductive inference, possibly resulting in the modification of existing problem solving operators or the creation of new operators.



Analogical reasoning has generally been conceptualized as a multi-step process (Gick and Holyoak, 1983; Holyoak, 1984, 1985; Ross, 1987, 1989; Novick, 1988a, 1988b).  In the first stage the subject encodes and stores in memory the source analog.  Source analogs may be encoded as a result of previous encounters with problems, or through more formal and structured means, such as instruction or training.  At some point, the subject encounters a target problem and encodes it as well.  The second stage of the process, retrieval or recall, may take place spontaneously or as a result of a deliberate reminding, such as a hint.  The features of the source and target that have been encoded in the first stage may influence the recall of a source analog.  Next, the comparison of objects and/or concepts relating to the source to objects and/or concepts relating to the unsolved problem (the target) may occur.  This cognitive mapping process is employed to generate a preliminary and often partial model of the target and the related correspondences between source and target.  That is, the subject uses the source analog.  This mapping represents a hypothesis regarding the features of the target (i.e., the development of a target model) which may or may not lead to the solution of the problem based on the source. The more complete the mapping, the more useful the analogy.  Next, the subject attempts to draw inferences about the target by transferring what is known about the source to the target.  During this step, the subject locates deficiencies in the mapping based on prior (and possibly incomplete) knowledge of the source and target, and attempts to resolve them.  The subject generates a parallel and corresponding solution to the target problem.  Failing the ability to resolve the deficiencies, the subject may discard the hypothesis, begin the process anew, or adopt another problem solving strategy altogether. 


Research has demonstrated links between the structure of auditors’ knowledge regarding certain audit tasks and performance in those tasks (e.g., Choo and Trotman, 1991; Nelson, et al., 1995).  Bedard and Graham (1994) have reported preliminary, anecdotal evidence that suggests auditors organize and structure their knowledge regarding risk assessment along “client-centered” dimensions, and that auditors use these past client experiences to make inferences when assessing risk in current audit situations.  In an auditing setting, a client-specific knowledge structure organized around the auditor’s experience with the assessment of the risk of misstatement from fraud may function as a source analog from which auditors can make inferences about a new (target) client situation.

Similarity   Similarity is at the core of analogical reasoning and transfer (see for example Gentner, et al., 1993; Ross, 1987; Medin and Ross, 1989; Novick, 1988a, 1988b).  In the research literature relating to similarity and analogical reasoning, problem characteristics are often classified along two dimensions: (1) the surface and/or semantic elements and objects of the problem, and (2) the structural components and/or abstract principles relating to these elements and objects (e.g., Gentner, 1983; Holyoak, 1985; Gentner, et al., 1993; Reeves and Weisberg, 1994).  If two problems are considered similar in some way, it may be that they share similar surface features, similar structural features, or both features (Gentner, 1989; Gentner, et al., 1993). 


Surface similarity refers to the degree of semantic similarity of the objects and elements regarding the source and target (Reeves and Weisberg, 1994). Surface similarities between analogs should not influence problem solving outcomes in reasoning between analogs (Holyoak, 1985) although under certain conditions (discussed below), others would disagree (Ross, 1989b; Medin and Ross, 1989).  Structural similarity refers to the correspondence in relations between elements of the source and target (Reeves and Weisberg, 1994).  Within a particular analogy, the notion of structural similarity may be related to the notion of surface similarity discussed above, or it may not.  However, although structural similarity may be supported by high degrees of surface similarity, the primary focus of the concept of structure is on relations between objects (Gentner, 1983; 1989).  Structural similarities between analogs can influence problem solving outcomes in reasoning between analogs (Holyoak, 1985; Ross, 1989b; Medin and Ross, 1989).

Research has indicated that the attention paid by problem solvers to the concepts of surface similarity and structural similarity is related to the notion of expertise (e.g., Adelson, 1984; Novick, 1988a).  Poor problem solvers often represent problems in terms of their surface and semantic features, while better problem solvers represent problems in terms of both surface/semantic and structural/abstract features (Chi, et al., 1981; Novick, 1988b; Earley, 2000).  Novick (1988b) characterizes analogical transfer as positive transfer or negative transfer.  Positive transfer refers to analogical transfer based on solution-relevant structural elements of a problem.  Negative transfer refers to analogical transfer based on solution-irrelevant surface features.  In an experimental study involving the solution of mathematical word problems (problems using both quantitative and qualitative data), Novick (1988a) reported results indicating that experts were more likely to exhibit positive transfer and novices more likely to exhibit negative transfer.  The problem representations of problem solvers, then, will influence similarity judgments about problems.  

Understanding the problem solving experiences of novice members of an audit team is important because their documented judgments and decisions may influence the judgments of managers and partners on the engagement.  The senior auditors in this study were expected to be educated but inexperienced (i.e., novices) regarding the fraud risk assessment task.
  They are not expected to possess a large portfolio of experiences or well-developed knowledge structures regarding fraud and fraud risk, and as such are expected to represent problems along the lines of surface elements.  Therefore, H1 predicts:

H1: 
Auditors will assess source fraud risk assessments that share a high degree of surface similarity and a low degree of structural similarity with the target risk assessment as more similar to the target fraud risk assessment than source fraud risk assessments that share a low degree of surface similarity and a high degree of structural similarity with the target assessment.

Recall of Similar Source Analogs   As noted above, the notice of similarity may trigger the more complete recall or retrieval of a previously encountered problem.  Ross (1989a) notes that novice learners may fail to even notice remote, inter-domain analogies sharing only structural similarities.  In addition, even if a potential source analog is retrieved/recalled, novice learners may not understand the structure of problems in a new domain, and may not be able to use the analog in problem solving.  Ross (1984, 1989b) further notes that early learning in particular (e.g., the novice auditor performing fraud risk assessments) is highly context dependent and opportunistic.  In the absence of complete knowledge about the structure of a problem, novice learners will opportunistically probe their memories for episodically similar information and use surface similarity for the problem solving starting-point that it provides.  Early learning is therefore influenced more by the surface similarity of source and target than structural similarity.

Exemplar theories of analogical reasoning (e.g., Hintzman, 1986; Ross, 1984, 1987, 1989b; Medin and Ross, 1989; Ross and Kennedy, 1990) proceed from the position that when problem solvers seek to solve a novel, difficult, or ill-structured problem in a domain in which they do not have expertise, they will use the knowledge that they have available, such as examples they have seen previously (Medin and Ross, 1989).  Surface, exemplar-oriented elements (as well as abstract principles) will influence retrieval/recall and may be helpful in assisting the learner to remember and apply problem solving rules (Ross, 1984; 1989b).  However, surface and semantic elements will be favored, even in the presence of structural information (Ross, 1987).  Accordingly, H2 predicts:


H2: 
When performing a fraud risk assessment on a target, auditors will report higher levels of recall of source fraud risk assessments that share a high degree of surface similarity and a low degree of structural similarity with the target assessment than source assessments that share a low degree of surface similarity and a high degree of structural similarity with the target assessment.

Mapping and Knowledge Transfer From Similar Source Analogs   Medin and Ross (1989) note that retrieval of an analog based on a judgment of similarity will not ensure successful analogical transfer.  Transfer of knowledge is based not just on retrieval, but also on the use of the analog in mapping to the target.   For example, a problem solver could retrieve a source analog and consider it not useful to the problem solving task.  Research has demonstrated that for those problem solvers who have a deep understanding of the solution principles and structure of a problem domain, a structurally similar source analog will be useful in solving a new target problem (Novick, 1988a).  However, research has also provided evidence that for some problem solvers (primarily novices with little task expertise) surface features of the problem will continue to influence the analogical reasoning process beyond the access and retrieval stage, and into the mapping and transfer stage (Ross, 1984; 1987; 1989a).  Thus, novices are likely to assess surface similar analogs as more useful in problem solving than structurally similar analogs.  H3 predicts this phenomenon in the fraud risk assessment task, where senior auditors have been educated but have relatively little experience with actual fraud:

H3: 
When performing a fraud risk assessment on a target, auditors will assess source fraud risk assessments that share a high degree of surface similarity and a low degree of structural similarity with the target assessment as more useful in the fraud risk assessment task than source assessments that share a low degree of surface similarity and a high degree of structural similarity with the target assessment.

Due to differences in experts’ and novices’ problem representations (i.e., structure and surface differences), experts should be more likely to exhibit positive transfer and novices should be more likely to exhibit negative transfer (Novick, 1988a; 1988b).  Auditors who lack expertise in the fraud risk assessment task are likely to represent the fraud risk assessment problem in terms of surface characteristics.  Therefore, H4 predicts the following:

H4: 
Auditors provided with a high surface similar/low structurally similar (low surface similar/high structurally similar) source analog will exhibit negative (neither negative nor positive) analogical transfer with respect to that source analog/assessment when completing a fraud risk assessment relating to a target analog.
METHOD
Participants

Participants in this experiment were 71 senior and “in-charge” auditors from three “Big 4” firms (50 participants) and seven large local/regional firms (21 participants).  The seven large local/regional firms ranged in size from 23 professionals to 896 professionals (with a mean of 211 professionals).  Points-of-contact were established at the accounting firm practice offices.  In most cases instruments were sent in bulk to the office points-of-contact, who had provided information regarding how many auditors would participate in the study.  The points of contact then distributed the experimental materials to the participants.  Participants completed the materials and returned the materials to the researcher.  For some firm offices (who had provided lists of potential participants) packets were mailed directly to the participants, who completed the instruments and returned them to the researcher.  No significant differences in the demographics or responses of the two groups were noted.  Firms assisted in encouraging participation by sending e-mail messages to the participants, or by providing e-mail addresses to me for that purpose.  Each participant received at least one reminder to complete the instrument.  For descriptive reporting purposes, the experimental packets were coded to track the participation level of the firm groupings (i.e., “Big 4” vs. large local/regional).  The overall response rate was 32%.  Table 1 summarizes the response rate by firm grouping.  Seventy-nine participants returned completed instruments.  Eight instruments were excluded from the analysis because the participants had more than 5 years of auditing experience.  

Insert Table 1 here

Participants averaged 3.45 years of auditing experience, and all participants had less than six years of experience.  Over 70% of the participants held the CPA license.  Participants found the experimental materials to be realistic (5.17 on a 7 point scale).  Participants took, on average, 39 minutes to complete the instrument, indicating that they took seriously the requirements presented in the experimental materials.  A complete demographic profile of the participants is presented at Table 2.

Insert Table 2 here

Procedure



Each participant received an experimental instrument that was divided into three sections.  Section I presented information relating to a “source” fraud risk assessment case (hereafter referred to as the source analog).  The source analog included information about a hypothetical client of the auditor’s firm, including summary information about the company and industry background, the board of directors and management, the competition, operations, finance, and accounting and control.  This was followed by financial information presenting 2 years of audited balance sheets and income statements, as well as a 6-month unaudited balance sheet and income statement for the current year under audit.  Presented along with the financial information were the results of basic analytical procedures (common size percentages, and fluctuation and ratio analysis).  Following the financial information, participants reviewed summary material from the audit plan (completed by other auditors) regarding both the assessment of the risk of fraudulent financial reporting and the related audit planning response to that assessment.  This material served as a “solution” to the source analog.


After reviewing information about the source analog, participants proceeded to Section II and reviewed a similarly organized information set about the target fraud risk assessment case (hereafter referred to as the “target” analog).  After reviewing the target company information, the participants completed the fraud risk assessment and the audit planning response to the assessment.  They then responded to a series of other items that requested their assessments of the similarity of source and target, and their recall of and use of the source in addressing the target.  Finally, participants proceeded to Section III and answered a number of demographic questions, and questions about their experience with fraud and fraudulent financial reporting.  

Development of Experimental Materials  


The experiment required three analogs.  Two source analogs were needed, one sharing surface similarity but low structural similarity with the target, and the other sharing structural similarity but low surface similarity with the target.  Material included in the analogs was based on information in various Forms 10-K filed with the SEC (SIC 38xx, Measuring, Analyzing, and Controlling Instruments), and modified accordingly.  The target analog included materials relating to a company called United Devices, Inc. (“United”).  United manufactures a product line of specialty meters and devices used in chemical and engineering laboratory research.  A cue was seeded in the background materials and a misstatement was seeded in the financial statements indicating that United may have capitalized research and development in property, plant, and equipment.  Therefore, the financial statements included a misstatement that increased net income in the current period by deferring costs to future periods.  


The surface source analog included materials relating to a company called BDI Instruments, Inc. (“BDI”).  BDI develops and manufactures high-tech instruments and devices for scientific and medical applications.  After adjustment, the financial statements indicated that the company, like United, had also been spending more in research and development.  A cue was seeded in the background materials and a misstatement was seeded in the financial statements suggesting that the company was reporting selling, general, and administrative expenses as research and development expenses.  Thus, total expenses remained constant, but research and development expense was overstated and SG&A expense was understated.  If a misstatement of this type were intentional, a possible motivation might be to attempt to convince investors that the company has future prospects in the form of yet to be released products.


The structural source analog included materials relating to a company called MHC Manufacturing and Distribution, Inc. (“MHC”).  MHC manufactures and distributes machine parts and tools for light industrial and consumer use.  MHC’s products are sold in large quantities to retailers.  Although the company looks for ways to improve its products to make them more useful and durable, the company has spent less on research and development than the companies described above, who make high-tech products.  A cue seeded in the background materials and a misstatement seeded in the financial statements presented in the Form 10-K resulted in financial information that suggested the possibility that, like the target analog, expenses (possibly repairs and maintenance expense) had been capitalized in property, plant, and equipment on the balance sheet, resulting in overstated net income.


The various items of background and financial information relating to and incorporated in the analogs were classified as common elements (shared by all three analogs), surface elements (shared by the surface source analog and the target analog) or structural elements (shared by the structural analog and the target analog).  Figure 1 presents a summary of surface, structural and common elements used and manipulated in the analogs.  One of the common factors related to the fact that all three companies were presented as generating either flat or slightly declining profits.  In addition, research and development is conducted by all three companies, although to varying degrees.  Surface similar factors included the locations of the companies, their size in terms of sales and employees, and the characteristics of their product lines.  

Insert Figure 1 here

Elements of structural similarity are those elements of the analogs that relate to a deeper understanding of the problem, and therefore more sophisticated knowledge representations, on the part of the participants.  These elements are the more solution-relevant characteristics of the analogs.  For example, the fundamental accounting issue at the heart of the misstatement in both the structural source analog and the target analog was the improper capitalization of amounts that should have been expensed. In addition, the seeded misstatements in the two analogs related to the same financial statement assertion (valuation/allocation of property, plant, and equipment).
  Another element of structural similarity between the two analogs related to their respective financial statements, financial statement accounts, and relationships between and among those accounts.  Structural financial statement similarity between structural source and target was accomplished by writing the structural source analog as a multiplicative transformation of the target analog.  That is, the structural source analog financial statements were created by multiplying the target analog financial statements by a factor of 3.65, with adjustments to the financial statement accounts at the source of the seeded misstatement (and with other minor adjustments).  Analytical procedures performed on the two sets of financial statements and presented in the experimental materials thereby reflect a high degree of solution relevant information as to the nature of the misstatement.


A final element of similarity between the sources and the target related to risk factors.  The presence of similar risk factors may be indicative of either surface or structural correspondence between analogs.  Auditing standard setters and many authors recognize that both opportunities and incentives must be present in order for fraud to occur (AICPA, 1997; Hackenbrack, 1993; Albrecht, et al., 1995; Loebbecke, et al., 1989).  As such, the presence of risk factors regarding opportunities to engage in fraud, or risk factors regarding incentives to engage in fraud (either of which are probably present to some degree at all client companies), can be considered less meaningful as indicators of fraud than when opportunities are present in combination with incentives.  The recognition that both types of risk factors are usually present in fraud situations should represent a deeper understanding of the issue of fraud and a more ‘solution-oriented’ view of the problem of fraud.  Therefore, individual risk factors were included as elements of surface similarity, while opportunity and incentive risk factors in combination were included as elements of structural similarity.


The relative importance of risk factors in diagnosing fraud has been shown to exhibit some variability.  Therefore, there exists the possibility that participants may view the risk factors present in the analogs not only as elements of similarity, but also as differentially diagnostic of fraud.  In order to assess the influence of surface and structural source analogs on the fraud assessments of auditors, it was important that the three analogs be similarly indicative of fraud before the source analogs were provided to the participants.  All analogs were designed to be indicative of “moderate” levels of fraud risk.  Accordingly, every effort was made to attempt to balance the relative diagnostic value of the risk factors included in the source and target analogs.  A pretest using managers and partners in public practice was conducted in order to ensure that, prior to the influence of source analogs on auditors’ fraud judgments, the three cases were indicative of similar levels (moderate levels) of fraud risk.  Based on the fraud risk assessment and feedback regarding the review, minor revisions were made to the experimental instrument.  Therefore, the inclusion of the risk factors as elements of similarity focused on their surface similarity and structural similarity qualities, and not on their differential diagnostic merit.  

In addition to the pretest described above, the experimental instrument was subjected to a number of levels of review and critique.  The narratives and financial statements included in the instrument were reviewed for realism, reasonableness, and internal consistency by the CFO of a medical products manufacturing company and a partner in a “Big 4” auditing firm.  Subsequent to that review and the incorporation of relevant comments and suggestions into the instrument, the complete experimental instrument was pilot tested by 4 current or former “Big 4” auditors, who currently hold or once held positions from senior auditor to partner.  Suggestions and comments relating to that review were incorporated into the instrument.  

Dependent Variables


The dependent variable for H1 is the similarity of source and target, as measured by auditors’ judgments regarding the degree of similarity between the source analog and the target.  Similarity judgments were recorded on a 7-point scale anchored with ‘strongly disagree’ that the cases were similar at 1 and ‘strongly agree’ that they were similar at 7.  The dependent variable for H2 is recall of the source analog, and the dependent variable for H3 is usefulness of the source analog.  These variables were measured by auditors’ self-reported judgments regarding the extent to which they recalled the source analog, and the extent to which they found the source analog useful, when making assessments regarding the target.  As noted, the overall fraud risk assessment was comprised of two parts: the fraud risk assessment and the audit planning response to the assessment.  Separate items recorded the participants’ judgments about the recall and usefulness of the source analog for each of these parts.  Reports of recall and usefulness were recorded on 7 point scales in a manner consistent with the similarity measure noted above, appropriately modified for the construct in question.  
The dependent variable for H4 is knowledge transfer from source to target.  Knowledge transfer was measured by the similarity of auditors’ target risk assessments and planning decisions to the source fraud risk assessments and planning decisions provided in the case materials.  Measures regarding knowledge transfer were recorded in a number of ways.  The fraud risk assessment itself was recorded on a 9-item scale anchored by ‘low risk’ at 1 and ‘high risk’ at 9.  Planning decisions were recorded by the participants’ selection of various global and specific responses to the level of risk.  Seven items recorded the auditor’s judgment about a global response to risk, including such factors as the need to demonstrate increased professional skepticism (e.g., increased recognition of the need to corroborate management’s explanations), the need to assign more experienced auditors to the engagement team, and, in the extreme, the need to resign from the engagement.  All 7 sub-items are included in SAS 99 (AICPA, 2002).  All sub-items were measured on 7-point scales anchored by ‘less likely to consider or demonstrate in the United audit’ at 1, and ‘more likely to consider or demonstrate in the United audit’ at 7. 


Additional items explored auditors’ judgments about specific responses to the fraud risk assessment.  Auditors were given the opportunity to choose up to two accounts (or groups of related accounts) that they considered to be important to the audit, and ones regarding which they would plan to modify audit procedures from those used in a typical audit.  Three 7-point scales recorded auditors’ judgments about their proposed modifications (if any) to the nature, timing, and extent of auditing tests and procedures from the nature, timing, and extent of procedures used to audit the same account or group of related accounts in a typical, representative audit.  All items were framed in a positive manner (e.g., “I would plan to collect more audit evidence relating to this account(s) than for the same account(s) in a typical audit”) and responses were recorded on 7-point scales anchored by ‘strongly disagree’ at 1 and ‘strongly agree’ at 7. 

Design and Independent Variables

I used a 2x2 between subjects design to investigate (1) source analog similarity or “SOURCE” (manipulated as surface similarity or structural similarity) and (2) source analog fraud risk assessment or “SOURCEFRA” (manipulated as low or high).  A diagram of the experimental design is presented at Figure 2.

Insert Figure 2 here


The participants were randomly assigned to one of the four cells and received two cases: a source analog and a target problem.  Source analog materials included a completed assessment of the risk of fraud, as well as information on the auditor’s planned response to the assessment of risk, which together served as the “solution” to the source analog, and was the basis of knowledge that may be analogically transferred from source to target.  One of the treatment groups was provided with source analogs that shared primarily surface elements with the target (SOURCE-surface), and the other was provided with source analogs that shared primarily structural elements with the target (SOURCE-structural). 


Within the two SOURCE treatment groups, the source analog fraud risk assessments and related audit planning decisions (i.e. the provided ‘solutions’) were manipulated, indicating high fraud risk  and low fraud risk (SOURCEFRA-low and SOURCEFRA-high [See Figure 2]).  That is, although the source analogs were indicative of moderate levels of fraud risk, participants were provided with solutions to the source analog cases that indicate low or high fraud risk, as well as appropriate planning responses to the assessed level of risk.  The manipulation of solutions in this manner was possible due to the fact that risk assessment is a complex human judgment and variation in judgments based on the same set of facts and issues is expected (Hackenbrack, 1993, experiment 1).  In general, participants in the treatment groups were not expected to access and retrieve source analogs for the target case from long term memory, due to the fact that the types of fraud suggested by the source and target case do not occur often in practice (Beasley, et al., 1999), and therefore participants were not expected to have prior experience with fraud of this type.  However, the experimental instrument inquired as to prior experience with fraud, and the analysis controlled for the effects of such experience.



RESULTS

Validity and Manipulation Checks

Critical to the success of the experimental manipulation was the need for participants to attend to the source analog and related solution before assessing the target analog.  After the presentation of the source analog and related solution, participants were asked to indicate why the audit manager and partner made the fraud risk assessment and the audit response to the assessment.  Responding to this question required the participants to integrate their knowledge of the source with the particulars of the solution.  All participants responded appropriately to the question.  Therefore, evidence indicates that the participants attended to the source analog and its solution, establishing necessary (but not sufficient) conditions for later analogical transfer between source and target.  

In addition, a number of variables with the potential to confound the results of the study were identified and tested.  Nine such variables were considered.
  None of these variables accounted for a statistically significant component of variation in participants’ fraud risk assessments.

H1 - Similarity

Hypothesis 1 predicts that auditors represent the fraud risk problem along the lines of surface elements, and therefore assess the surface-similar source analog as more similar to the target analog than the structurally-similar source analog. Results indicate a significant difference between the group that received the surface similar source analog (SOURCE-surface) and the group that received the structurally similar source analog (SOURCE-structural) (4.75 versus 3.68; t = 3.646, p = .000, one-tailed). Therefore, participants in the SOURCE-surface condition judged the source analog to be more similar to the target analog than those in the SOURCE-structural condition.  These results support H1.

H2 - Recall

H2 predicts that novice auditors will exhibit higher levels of self-reported recall of the surface similar source analog than of the structurally similar source analog.  I performed two tests to investigate reported recall.  The dependent variable in the first test was the reported recall of the source by the participants when making the target fraud risk assessment, while the second test used the reported recall of the source by the participants when making the audit planning response to the target fraud risk assessment.  Levels of recall of the source analog relating to participants’ fraud risk assessments were significantly different between groups, with the difference in the predicted direction (4.78 versus 4.13; t = 1.934, p = .029, one-tailed).  The level of recall of the source analog relating to participants’ audit planning response to the target fraud risk assessment was also higher for the group that received SOURCE-surface (4.58 versus 4.03; t = 1.577, p = .059, one-tailed).  Based on these results, H2 is supported.

H3 – Mapping/Usefulness

H3 predicts that auditors will find the surface similar source analog to be more useful in making fraud risk assessments and audit planning decisions than the structurally similar source analog.  An assertion by a participant that a particular source analog was useful in making a judgment about a subsequent target problem is contingent on the recall of the source.  That is, a source analog must have been recalled in order to have been judged to be useful.
  All participants in the study reported at least some recall of the source.  


Reported usefulness of the fraud risk assessment was significantly higher for the group that received SOURCE-surface (4.68 versus 3.96; t = 2.117, p = .019, one-tailed).  In addition, the usefulness of the audit planning response was higher for the group that received the SOURCE-surface than the group that received SOURCE-structural (4.59 versus 4.00; t = 1.742, p = .043, one-tailed).  In summary, auditors reported that SOURCE-surface was more useful than SOURCE-structural both in assessing fraud risk in the target analog and in the formulation of the audit planning response to that fraud risk assessment.  Thus, H3 is supported.   

H4 – Knowledge Transfer 


Transfer of the Fraud Risk Assessment   H4 predicts negative analogical transfer from the surface similar source analog and the absence of analogical transfer (negative or positive) from the structurally similar source analog.  Subjects receiving a source analog (surface similar or structurally similar) with a “low risk” solution (SOURCEFRA-low) received a fraud risk assessment of “3” on a 9 point scale.  The planned audit response to this assessment included no additional audit responses above and beyond what would take place on a typical audit.  Subjects receiving a source analog (surface similar or structurally similar) with a “high risk” solution (SOURCEFRA-high) received a fraud risk assessment of “7” on a 9 point scale.  The planned audit response to this assessment included 5 actions that the manager/partner planned to take to address the higher risk of fraud.  The list of actions included three global actions (i.e., relating to the audit as a whole) and two specific (i.e., relating to a particular risky account/group of accounts).  Accordingly, H4 is examined for the fraud risk assessment, the global audit planning response, and the specific audit planning response.


For those auditors provided with surface similar source analogs, I expected to find lower than average fraud risk assessments relating to the target for those who were provided with a “low risk” solution, and above average fraud risk assessments for those provided with a “high risk” solution.  For auditors provided with a structurally similar source analog, I expected to find no differences between those auditors who are provided with a “low risk” solution and those provided with a “high risk” solution.  Therefore, this hypothesis predicts an interaction between SOURCE and SOURCEFRA.  I test H4 by conducting a 2x2 ANOVA, with SOURCE and SOURCEFRA as independent variables and participants’ fraud risk assessments (TFRASSESS) as the dependent variable.  Descriptive statistics and the results of the ANOVA are presented at Table 3.  Both main effects are significant, and the interaction is marginally significant.  These results appear to be heavily influenced by the cell mean in cell 3 (mean = 6.85), where participants received a surface similar source and a “high risk” solution.  

- Insert Table 3 here - 


I investigate the marginally significant interaction (SOURCE x SOURCEFRA)(Kiess, 1996) by conducting multiple comparisons using the Bonferroni procedure.  Results of this test are presented at Table 4.  The results indicate that the mean fraud risk assessment in cell 3 of the design (mean = 6.85) is significantly different from the means reported in the other cells (mean = 5.53, 5.47, and 5.79, respectively), and the means in the other cells are not significantly different from each other.  


- Insert Table 4 here - 

As expected, these results indicate that when provided with a structurally-similar source analog, participants did not analogically transfer knowledge relating to the fraud risk assessment. When provided with a surface-similar source analog, participants transferred knowledge relating to the fraud risk assessment, but only in the direction of increased fraud risk.  Therefore, H4 is supported with regard to the fraud risk assessment.  


Transfer of the Global Audit Planning Response   After assessing the risk of fraud in the target analog, the participant provided audit planning responses to the assessed level of fraud risk.  Auditors indicated their intention to consider or demonstrate 16 different global or specific actions.  The most direct test of analogical transfer regarding the global responses to increased levels of fraud risk was to examine whether or not auditors were less likely to indicate their intention to consider or demonstrate the three global responses when provided with the “low risk” solution, and more likely when provided with the “high risk” solution.  As expected, SOURCEFRA did not account for variation in participants’ global audit planning response for the group receiving the structurally similar source analog.  Contrary to expectations, however, SOURCEFRA also did not account for variation in participants’ global audit planning response for the group receiving the surface similar source analog.  Therefore, it appears that participants did not analogically transfer the global response to the fraud risk assessment from the surface similar source analog to the target analog.


Transfer of the Specific Audit Planning Response   The “high risk” solution to the two source analogs provided two procedures directed at a particular account assessed by the manager/partner completing the assessment to warrant additional audit effort or attention.  In the experimental instrument, participants had the opportunity to select various actions relating to two different specific accounts or groups of related accounts that warranted additional attention based on the participant’s analysis.   The most direct test of analogical transfer from source to target regarding the choice of a particular account to which to direct additional audit attention is to examine whether or not auditors selected the same account for attention as was provided in the particular solution that they received.  As expected, a chi-square test confirm that no significant differences exist between the solution groups for the structurally similar source analog (chi-square statistic = 2.519, p = .112).  Contrary to expectations, another chi-square test indicates that no significant differences exist between the solution groups for the surface similar source analog (chi-square statistic = .171, p = .680).  Therefore, it appears that participants did not analogically transfer the choice of the specific account to receive additional audit emphasis from the surface source analog to the target analog.


Based on the testing of analogical transfer performed above, Hypothesis 4 is partially supported.  Participants provided with a surface source analog analogically transferred knowledge regarding the source fraud risk assessment to the target analog.  No transfer was observed for those participants who received a structurally similar source analog.  In addition, no analogical transfer was observed for either the global response to the fraud risk assessment, or the specific response.  
CONCLUSION

Discussion of Findings


Results of the study indicate that novice auditor participants attended to surface similarity elements of the source and target and ignored structural elements.  Participants found the surface similar source analog to be more similar (in a global judgment of similarity) to the target analog than the structurally similar source analog.  Consistent with these judgments regarding the similarity of source and target, which theory links to recall of the source and the possibility of later mapping and transfer, results also indicated that participants provided with the surface similar source were more likely to report the recall of that source than those provided with the structurally similar source.  Specifically, recall of the surface similar source was higher than that relating to the structural source when attempting to solve the initial dimension of the fraud risk assessment problem: the assessment of the level of the risk of fraudulent financial reporting.  Participants who received the surface similar source and were addressing the initial phase of the fraud risk assessment problem (the assessment of the level of fraud risk) reported higher levels of usefulness regarding the analog in target problem solving than those who received the structurally similar source.  


The self-reported usefulness of the surface similar source analog in the assessment of the level of the risk of misstatement from fraudulent financial reporting was supported by behavioral evidence of knowledge transfer from the surface similar source analog to the target analog.  Auditors attended to the surface similar (and solution irrelevant) features of the surface source, and attended to them beyond the initial notice of similarity and recall into the mapping and transfer stage of the process.  Lacking well developed knowledge structures about fraud risk and fraud risk assessments, these participants opportunistically used the knowledge/experience that was at their immediate disposal: a previously encountered problem judged by them to be similar to the one that they were attempting to solve.
Interestingly, and somewhat unexpectedly, the manipulation of the solution to the surface similar source analog resulted in an observable influence on fraud risk assessments only in the case where participants were provided with a “high fraud risk” solution to the surface similar source analog.  An exemplar perspective on analogical reasoning would predict that auditors provided with a “low fraud risk” solution would transfer knowledge from the source analog in a manner consistent with those who received the “high fraud risk” solution.  However, I did not observe this effect.  Participants were not influenced to lower their fraud risk assessments, and in fact, provided assessments that were similar to, and statistically no different from, those provided by the two groups who had received the structurally similar source analog.


Similar effects have been noted in other accounting and auditing judgment and decision making studies (see Smith and Kida, 1991 for a review).  For instance, contextual features of accounting practice have been shown to dominate the influence of certain biases that often attend the use of various decision making heuristics by decision makers, resulting in findings that often differ from those predicted by the psychology literature (Smith and Kida, 1991).  Smith and Kida (1991) have asserted that one of the most influential of contextual features relates to a desire on the part of auditors to avoid the possible long-term consequences of certain auditing decisions, and this desire manifests itself in conservative judgments.  The pattern of results reported in this paper may be evidence of the influence of conservatism on auditor judgments regarding fraud risk. 


The second dimension of the overall fraud risk assessment problem is the audit planning response to the fraud risk assessment.  I expected that auditors would transfer knowledge from surface similar source analog solutions to the target problem.  Findings relating to the recall of the global and specific audit planning response indicated that participants provided with the surface similar source were marginally more likely to report the recall of that source analog than those provided with the structurally similar source analog.  In addition, and consistent with predictions derived from exemplar theory, novice auditor participants were more likely to report the use of the surface similar source when making judgments about the audit planning response to the fraud risk assessment.  This provides limited support regarding the influence of surface similar elements on target problem solving beyond the recall stage of the analogical reasoning process, as predicted by exemplar theory.  Similar to the reported use of the surface similar source analog in the fraud risk assessment discussed above, a higher level of usefulness for that analog with respect to the audit planning response was reported in spite of the fact that the analog lacked deep, structural similarity with the target, and therefore lacked solution relevance for the problem at hand.


Based on exemplar theory, and based on the testing of the initial hypotheses which indicated that participants were responding to judgments about the audit planning response in a similar manner as judgments about the fraud risk assessment, knowledge transfer from source to target regarding the audit planning response was expected.  However, contrary to expectations, I did not observe evidence of transfer in the case of the audit planning response to the fraud risk assessment, either with regard to the global response or the specific response to the assessment.


Additional analysis revealed that the global audit planning responses of the participants did vary with their respective fraud risk assessments.  That is, the higher the participant’s initial fraud risk assessment, the more comprehensive was their global response to the risk.  Although the initial fraud risk assessments of certain participants may have been inappropriate (based on the undue influence of the solution to the surface similar source analog), global responses were “appropriate” based on the logical relationship described in auditing standards and by practitioners that audit plans emerge from risk assessments derived in the planning stage of the audit.  It may be that auditors view the assessment of fraud risk and the planning of the audit response as two separate problems, instead of two aspects of one problem.  At the career stage of the participants in this study, the first problem (the fraud risk assessment) would probably be the more novel, ill-structured, and ill-defined of the two.  As such, it would more likely be approached by a strategy of analogical reasoning.  The second problem, that of responding to circumstances by selecting appropriate audit tests, is probably a more familiar problem, even for novice auditors.  As such, they may be less inclined, as exemplar theory predicts of novices, to opportunistically use the similar example at hand when selecting audit tests in response to developments in the audit environment.  Instead, they may access their own knowledge and experience relating to selecting audit tests, and plan the audit accordingly.  

Contributions of the Study


This study contributes to an increased understanding of auditors’ use of analogical reasoning processes and their ability to transfer knowledge from past fraud risk assessments to current fraud risk assessments.  In addition to providing evidence in support of exemplar theory in general, this study  contributes to efforts to identify the limits and boundaries of the theory, in relation to the applicability of the theory to applied or professional contexts.  In this study, auditors in public practice performed a fraud risk assessment task, and results point to preliminary evidence of the influence of context (that is, the tendency of auditors to exhibit conservatism in their judgments) on the cognitive process of analogical transfer, and therefore the possible identification of a boundary of the general theory as it relates to the applied setting of auditing practice.  


This study also contributes to the practical understanding of the performance of a task that is critical to the conduct of the audit.  The practical implication of this study is that senior auditors, novices to the fraud risk assessment task, may make similarity judgments between past problems and current problems that can lead to a focus on exemplars that are not optimal for the solution of the target problem, by attention to elements of the problems that are not solution-relevant.  These early and potentially sub-optimal problem solving and learning experiences of novice auditors will then likely influence the auditor’s performance in later iterations of the fraud risk assessment task (Ross, 1984; 1989b).  In addition, as the fraud risk assessments made by senior auditors become inputs to the decisions of those higher in the audit hierarchy, the potential exists for audit plans to be biased (Ricchiute, 1999; Agoglia, et al., 2000).  Evidence from this study suggests that the direction in which audit efforts could be biased is in the direction of audit inefficiency.  
Limitations

This study is subject to several limitations.  Participants in this study were selected from a convenience sample of firms and auditors, and thus were not randomly selected from the general population of auditors.  In addition, although considerable attention was directed at developing experimental materials that were high in task realism, the fraud risk assessment task in practice will almost certainly draw on more information and documentation than was presented in this study.  Also, the fraud risk assessment task will almost certainly require more time by the auditor than that invested by the auditor-participant in the completion of these experimental materials.  Any conclusions regarding the ability to generalize the results of the study must necessarily be limited by these considerations.  


Suggestions for Further Research


This study represents an initial, exploratory effort in the attempt to understand the role of analogical transfer in the performance of one of the most challenging and important tasks in auditing: the assessment of the risk of financial statement misstatement from fraud.  Based on the results of the study, it appears that auditors will use analogical reasoning as a problem solving strategy when attempting fraud risk assessments.  However, many interesting questions remain, providing many potentially fruitful avenues for conducting future research.


For instance, while every effort was made to identify and incorporate into this study those characteristics that best fit into the surface/structural dichotomy, additional research should continue to explore the solution relevance or irrelevance of the elements of the fraud risk assessment problem.  Research in this area would be critical for understanding the “deep structure” of the fraud risk assessment problem, so that analogical reasoning as an approach to the problem could be used most effectively to overcome imprecision or bias in fraud risk judgments.  In addition, further research might explore the issue of expertise in the assessment of the risk of fraud and its relationship to auditor analogical reasoning.  
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	      role
	
	Board
	
	None
	
	Board

	   Stock exchange
	
	OTC
	
	New York
	
	OTC

	   Age
	
	12 years
	
	65 years
	
	15 years

	   Years public
	
	8 years
	
	35 years
	
	7 years

	   Sales force
	
	Technical, "in-field"
	
	Order takers
	
	Technical, "in-field"

	   Material account
	
	
	
	
	
	

	      possibly mis-
	
	
	
	
	
	

	      stated
	
	R&D
	
	Expenses; PP&E
	
	R&D; PP&E

	   Risk factors:
	
	
	
	
	
	

	      Opportunities
	
	
	
	
	
	

	         Related parties
	
	Present
	
	Present
	
	

	         Rapid growth
	
	Present
	
	
	
	Present

	         Weak int. contr.
	
	Present
	
	
	
	Present

	         Domination by
	
	
	
	
	
	

	            top managers
	
	
	
	Present
	
	

	Structural Similarity
	
	
	
	
	
	

	   Accounting issue
	
	Mis-classify R&D
	
	Capital. exp. in PP&E
	
	Capital. exp. in PP&E

	   Implications of 
	
	
	
	
	
	

	      misstatement
	
	None (GM%)
	
	Overstate NI; assets
	
	Overstate NI; assets

	   Finl. stat. assertion
	
	
	
	
	
	

	      involved in misstat
	
	Present. and disclos.
	
	Valuation - PP&E
	
	Valuation - PP&E

	   Results of analytical
	
	
	
	
	
	

	      procedures
	
	
	
	Similar to United
	
	Similar to MHC

	   Risk factors:
	
	
	
	
	
	

	      Incentives
	
	None
	
	
	
	

	         Compensation
	
	
	
	
	
	

	            tied to NI
	
	
	
	Present
	
	

	      Need for capital
	
	
	
	
	
	Present

	Common Similarity
	
	
	
	
	
	

	     Industry – competitive  and under cost pressures
	
	
	
	
	
	

	    Trend in profits - flat or declining; below industry performance
	
	
	
	
	
	

	    Material amount of R&D present on income statement
	
	
	
	
	
	

	    Cue to material misstatement – economic events requiring  accounting judgment
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	TYPE OF SOURCE ANALOG SIMILARITY – “SOURCE”

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Surface
	Structural

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Cell 1
	
	
	Cell 2
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Source
	
	Target
	Source
	
	Target

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	BDI
	
	United
	MHC
	
	United

	
	
	Low
	Case indicates:
	Case indicates:
	Case indicates:
	
	Case indicates:

	
	
	
	
	   Moderate FR
	   Moderate FR
	   Moderate FR
	   Moderate FR

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	Provided 'solution':
	Subject solution:
	Provided 'solution':
	Subject solution:

	
	
	
	
	   LOW FR
	
	             ?
	   LOW FR
	
	             ?

	
	
	SOURCE ANALOG
	   Do not modify proc's
	             ?
	   Do not modify proc's
	             ?

	
	
	FRAUD RISK 

ASSESSMENT -
	
	
	
	
	

	
	
	“SOURCEFRA”
	
	Cell 3
	
	
	Cell 4
	

	
	
	(from case 'solution')
	
	
	
	
	

	
	
	
	
	Source
	
	Target
	Source
	
	Target

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	BDI
	
	United
	MHC
	
	United

	
	
	High
	Case indicates:
	Case indicates:
	Case indicates:
	
	Case indicates:

	
	
	
	
	   Moderate FR
	   Moderate FR
	   Moderate FR
	   Moderate FR

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	Provided 'solution':
	Subject solution:
	Provided 'solution':
	Subject solution:

	
	
	
	
	   HIGH FR
	
	             ?
	   HIGH FR
	
	             ?

	
	
	
	
	   Modify proc's
	             ?
	   Modify proc's
	             ?

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	FIGURE 2

	Experimental Design and Manipulations

	SOURCE:  surface similar source analog or structurally similar source analog
SOURCEFRA: source fraud risk assessment provided to participants with source

     (either “3” [low] or “7” [high])


	
	
	
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	

	TABLE 1

	Participants and Response Rate

	(n = 71)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	Possible
	
	
	
	Response

	
	
	
	
	Participants
	
	Responses
	
	Rate

	
	
	
	
	
	
	
	
	

	Big 4 firm participants (3 different firms)
	198
	
	51
	
	26%

	
	
	
	
	
	
	
	
	

	Large local firm/regional firm participants
	
	
	
	
	

	   (6 different firms)
	
	
	47
	
	27
	
	57%

	
	
	
	
	
	
	
	
	

	   Total
	
	
	
	245
	
	79
	
	32%

	
	
	
	
	
	
	
	
	

	   Less:  unusable responses
	
	
	
	8
	
	

	
	
	
	
	
	
	
	
	

	   Total
	
	
	
	
	
	71
	
	29%

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	TABLE 2

	Demographic Information

	(n = 71)

	
	
	
	
	
	
	

	Panel A - Descriptive Information
	
	
	

	Item
	Minimum
	Maximum
	Mean
	S.D.

	Years of auditing experience
	1.00
	5.50
	3.45
	1.20

	
	
	
	
	
	
	

	Age in years
	
	22.00
	54.00
	27.23
	4.82

	
	
	
	
	
	
	

	Number of audit engagements in 
	
	
	
	

	   career
	
	
	2.00
	100.00
	22.40
	17.58

	
	
	
	
	
	
	

	Number of audit engagements of
	
	
	
	

	   manufacturing clients in career
	0.00
	70.00
	6.44
	9.73

	
	
	
	
	
	
	

	Number of audit engagements 
	
	
	
	

	  planned in career
	
	0.00
	60.00
	10.68
	11.15

	
	
	
	
	
	
	

	Number of audit engagements 
	
	
	
	

	   on which SAS 82 procedures 
	
	
	
	

	   performed by participant
	0.00
	30.00
	6.70
	7.99

	
	
	
	
	
	
	

	Hours of training re: SAS 82
	0.00
	24.00
	2.84
	4.31

	
	
	
	
	
	
	

	Hours of training relating to other
	
	
	
	

	   fraud topics
	
	0.00
	12.00
	1.47
	3.13

	Panel B - Descriptive Information (continued)
	
	
	

	
	
	
	
	
	Number of
	

	Item
	
	Categories
	Participants
	Percentage

	Staff level in firm
	
	
	Staff
	29
	40.8

	
	
	
	
	Senior
	36
	50.7

	
	
	
	
	Manager
	6
	8.5

	Gender
	
	
	
	Male
	37
	52.1

	
	
	
	
	Female
	34
	47.9

	CPA certificate
	
	
	Yes
	51
	71.8

	
	
	
	
	No
	20
	28.2

	Worked on an engagement where
	
	
	
	

	   fraud suspected
	
	
	Yes
	19
	26.8

	
	
	
	
	No
	52
	73.2

	Worked on an engagement where
	
	
	
	

	   fraud detected
	
	
	Yes
	9
	12.7

	
	
	
	
	No
	62
	87.3

	TABLE 3

	Analysis of Variance – Analogical Transfer of Fraud Risk Assessment

	
	
	
	
	
	
	
	
	
	
	

	 Panel A: TFRASSESS - means (standard deviations) and cell sizes
	
	

	
	
	
	
	
	
	SOURCE-
	
	SOURCE-
	
	

	
	
	
	
	
	
	surface
	
	structural
	
	Overall

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Cell 1
	
	Cell 2
	
	

	SOURCEFRA - low
	
	
	
	
	5.53
	
	5.47
	
	5.50

	
	
	
	
	
	
	(1.18)
	
	(1.12)
	
	(1.13)

	
	
	
	
	
	
	n = 17
	
	n = 17
	
	n = 34

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	Cell 3
	
	Cell 4
	
	

	SOURCEFRA - high
	
	
	
	
	6.85
	
	5.79
	
	6.45

	
	
	
	
	
	
	(1.04)
	
	(1.05)
	
	(1.15)

	
	
	
	
	
	
	n = 23
	
	n = 14
	
	n = 37

	
	
	
	
	
	
	
	
	
	
	

	Overall
	
	
	
	
	
	6.28
	
	5.61
	
	5.99

	
	
	
	
	
	
	(1.27)
	
	(1.09)
	
	(1.23)

	
	
	
	
	
	
	n = 40
	
	n = 31
	
	n = 71

	
	
	
	
	
	
	
	
	
	
	

	
	Levene's test of equality of error variances: F = .461; p = .711

	
	
	
	
	
	
	
	
	
	
	

	Panel B: ANOVA - Dependent Variable - TFRASSESS
	
	

	Source of 
	
	
	
	Sum of 
	
	Mean
	
	
	
	

	Variation
	
	df
	
	Squares
	
	Square
	
	F
	
	Signif.

	
	
	
	
	
	
	
	
	
	
	

	SOURCE
	
	1
	
	5.403
	
	5.403
	
	4.494
	
	0.038

	
	
	
	
	
	
	
	
	
	
	

	SOURCEFRA
	
	1
	
	11.475
	
	11.475
	
	9.545
	
	0.003

	
	
	
	
	
	
	
	
	
	
	

	SOURCE x
	
	
	
	
	
	
	
	
	
	

	   SOURCEFRA
	1
	
	4.328
	
	4.328
	
	3.601
	
	0.062

	
	
	
	
	
	
	
	
	
	
	

	Error
	
	67
	
	80.545
	
	1.202
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	n = 71; R2 = .242
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	TFRASSESS: participant's judgment of fraud risk in the target
	
	

	SOURCE:  surface similar source analog or structurally similar source analog

	SOURCEFRA:  source fraud risk assessment provided to participants with source

	     (either "3" [low] or "7" [high])
	
	
	
	
	
	

	TABLE 4

	Multiple Post-Hoc Comparisons of Cell Means

	Bonferroni Procedure

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Dependent variable: TARGETFRA
	
	
	
	

	
	
	
	
	Mean
	
	

	Cell (mean)
	
	Cell (mean)
	
	Difference
	
	Signif.

	
	
	
	
	
	
	

	1 (5.53)
	
	2 (5.47)
	
	0.06
	
	1.000

	
	
	3 (6.85)
	
	(1.32)
	
	0.002

	
	
	4 (5.79)
	
	(0.26)
	
	1.000

	
	
	
	
	
	
	

	2 (5.47)
	
	1 (5.53)
	
	(0.06)
	
	1.000

	
	
	3 (6.85)
	
	(1.38)
	
	0.001

	
	
	4 (5.79)
	
	(0.32)
	
	1.000

	
	
	
	
	
	
	

	3 (6.85)
	
	1 (5.53)
	
	1.32
	
	0.002

	
	
	2 (5.47)
	
	1.38
	
	0.001

	
	
	4 (5.79)
	
	1.06
	
	0.034

	
	
	
	
	
	
	

	4 (5.79)
	
	1 (5.53)
	
	0.26
	
	1.000

	
	
	2 (5.47)
	
	0.32
	
	1.000

	
	
	3 (6.85)
	
	(1.06)
	
	0.034

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Cell 1: SOURCE-surface/SOURCEFRA-low
	
	
	

	Cell 2: SOURCE-structural/SOURCEFRA-low
	
	
	

	Cell 3: SOURCE-surface/SOURCEFRA-high
	
	
	

	Cell 4: SOURCE-structural/SOURCEFRA-low
	
	
	

	TFRASSESS: participant judgment of fraud risk in the target.
	
	

	SOURCE: surface similar source analog or structurally similar source analog

	SOURCEFRA: source fraud risk assessment provided to participants with source

	   (either "3" [low] or "7" [high])
	
	
	
	


ENDNOTES

� Holyoak (1985) has noted that given a cognitive system with a large knowledge base, unconstrained induction (the combination and recombination of items in the knowledge base) could lead to a virtually infinite number of possible inferences.  Therefore, inductive inference must be constrained by the goals of the problem solver or the context of the problem (i.e., plausible inferences).  This is certainly true of the problem of fraud risk assessment.  As Johnson, et al. (1992) point out, the number of ways in which fraudulent financial reporting may be perpetrated is, while not infinite, certainly large.  The auditor that engages in the systematic investigation of every avenue will be overwhelmed by the task.


� New knowledge may also be created by training and instruction (Holland, et al., 1986).


� As Holyoak and Thagard (1995) note, analogical reasoning is not the only tool or strategy available for solving complex and ill-structured problems, nor is the use of analogical reasoning guaranteed to result in useful and successful problem solving outcomes.   They view the use of analogy and analogical reasoning as one of a number of inductive processes that may be drawn on by a subject when attempting, in the face of a novel or unstructured problem, to generate new problem operators or to modify existing ones. 


� In the following discussion, and throughout the rest of this paper, the term auditors refers to senior auditors, who are novices to the fraud risk assessment task.  In addition, the term assessment refers to the case/engagement requiring analysis, the fraud risk assessment itself, and the planned response that follows from the assessment, collectively.





�  Lev and Sougiannis (1996) demonstrated that the disclosure of research and development  expenditures provides value relevant information to financial statement users.  Although Statement of  Financial Accounting Standards No. 2 - Accounting for Research and Development Costs (FASB, 1974), requires research and development costs to be expensed as incurred due to the uncertainty of a clear association between current expenditures and future benefits, Lev and Sougiannis (1996) provide evidence that users do make an association between current expenditures and future benefits, and the association is reflected in stock prices.  Their findings were consistent with other studies (Bublitz and Ettredge, 1989; Hirschey and Weygandt, 1985) that reported results indicating that the market views research and development expenditures as long-lived assets, providing benefits for more than one period.


�  Frederick, et al., (1994) report results that indicate that less experienced auditors organize their knowledge of financial statement errors by transaction cycles.  More experienced auditors are capable of organizing their knowledge of errors around transactions cycles, but also possess more sophisticated knowledge structures whereby they organize their knowledge around audit objectives.  (Auditors establish audit objectives in order to investigate management’s assertions.)  Organization by objective (assertion) appears to be a more well-developed mode of knowledge organization, reflecting a deeper understanding of financial statement misstatements and the auditing domain.  


� Variables considered were: 1. whether or not the participant is a CPA, 2. the number of engagements planned by the participant, 3. the number of engagements where the participant performed planning procedures relating to SAS 82, 4. whether or not the participant had worked on an audit engagement where fraud was suspected, 5. whether or not the participant had worked on an audit engagement where fraud was detected, 6. the number of hours of training received relating to SAS 82, and 7. whether or not the participant was a “Big 5” auditor.  In addition, two variables explored participants’ prior beliefs about the incidence of fraud at companies that receive audits and the likelihood that fraud, if present, would be detected by the auditors.  Both of these variables were also considered as potential confounds.





�  Reports of recall, on the other hand, while strongly influenced by surface and structural similarity associations, are not contingent on them.    
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