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The purpose of this study was to try to identify the 

impact of ambiguity and risk on the auditor's judgment about 

inherent risk and control risk when planning the audit. A 

second purpose was to determine how ambiguity 

tolerance/intolerance affects judgment. 

The study consisted of four instruments: 1) four cases 

constructed by the researcher, 2) control risk and inherent 

risk elicitation scales, 3) the AT-20 test and 4) a post-

study questionnaire. The study used four groups to assess 

the level of inherent and control risk when planning an 

audit. The four groups assessed risk based on cases in 

which ambiguity and/or risk had been manipulated. 

Hypotheses were tested to see if the risk assessments 

correlated with differing levels of audit hours when 

planning the audit. McDonald's AT-20 test was used to 

identify the individual auditor's propensity toward 

ambiguity tolerance/intolerance. 

The results of the study indicate the higher the level 

of ambiguity and risk, the higher the assigned audit hours. 

A second result was that subjects found the cases to contain 



a high level of realism. This result adds validity to the 

findings. No hypothesis was stated concerning the two types 

of risk and no attempt was made to have inherent risk high 

and control risk low within the same case. However, the 

results do indicate auditors assessed each type of risk 

individually when planning the audit. This finding is very 

interesting because many prior studies have not considered 

these as two separate types of risk. 

Ambiguity tolerance/intolerance did not have a 

significant influence on the assignment of audit hours. 

This may be because auditors either did not separate 

ambiguity and risk or they chose to ignore the ambiguity. 

This research provides insight into how auditors assess 

inherent and control risk and how they react to ambiguity 

and risk. Future studies might consider how the ambiguity 

tolerance/intolerance characteristic impacts judgment in 

other decision making tasks. 
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CHAPTER I 

INTRODUCTION TO THE STUDY 

The auditor must evaluate both risk and ambiguity when 

planning the audit engagement. The auditor knows that risks 

exist and uses professional judgment, intuition, experience 

and other elements to deal with those risks. The level of 

risk set by the auditor will influence audit planning and 

the nature, timing and extent of audit work. The purpose of 

this study was to determine how ambiguity and risk, that 

exists during the planning stage of the audit, impacts an 

auditor's assessment of inherent and control risk. The 

impact of individual auditor's tolerance/intolerance for 

ambiguity on the assessment process was also tested. 

1.1 Definition of Audit Risk 

Statement on Auditing Standards (SAS) No. 47 defines 

audit risk as, "the risk that the auditor may unknowingly 

fail to appropriately modify his opinion on financial 

statements that are materially misstated" (AICPA, 1983). In 

other words, audit risk1 is the risk that the auditor will 

1 In addition to audit risk, the auditor is exposed to 
loss or injury to his professional practice from litigation, 
adverse publicity or other events arising in connection with 
financial statements that he/she has audited. This exposure 
is present even if the auditor has performed the audit in 
accordance with generally accepted auditing standards and 
has reported appropriately on those financial statements (AU 
312.03 footnote 2). 
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give an unqualified opinion on financial statements that are 

materially misstated (AAM Section 3140.02). Three types of 

audit risk are inherent risk (IR), control risk (CR) and 

detection risk (DR). 

"Inherent risk is the susceptibility of an account 

balance or class of transactions to error that could be 

material, when aggregated with error in other balances or 

classes, assuming there are no related internal controls" 

(AU 312.20(a)). The AICPA Audit and Accounting Manual [AAM] 

(3140.04) gives the following examples in defining IR. 

"Complex calculations are more likely to be 
misstated than simple calculations. Cash is more 
susceptible to theft than is an inventory of coal. 
Accounts consisting of amounts derived from accounting 
estimates pose greater risks than do accounts 
consisting of relatively routine, factual data. 
Consequently, there is greater risk associated with the 
allowance for doubtful accounts than there is with 
accounts payable. 

External factors also influence inherent risk. 
For example, technological developments might make a 
particular product obsolete, thereby causing inventory 
to be more susceptible to overstatement" (AU 312.20a). 

In addition, factors that relate to several or all 

balances or classes may influence the IR related to an 

assertion for a specific balance or class. These factors 

include such things as "a lack of sufficient working capital 

to continue operations, or a declining industry 

characterized by a large number of business failures" (AU 

312.20a). The auditor knows that the risk of error is 

greater for some balances or classes than for others. The 

auditor will look at these and other factors (as explained 
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in section 2) when assessing IR. After assessing IR, the 

auditor will assess CR for the entity. 

Control risk is the risk that the entity's internal 

control structure will not prevent or detect a material 

misstatement that could occur in an assertion (AU 312.20b). 

"An entity's internal control structure consists of three 

elements: the control environment, the accounting system and 

control procedures" (AU 319.02). The auditor should 

understand each of these elements to plan the audit. 

Subsequently, the auditor assesses control risk for the 

assertions embodied in the account balance, transaction 

class and disclosure components of the financial statements 

(AU 319.03). Understanding the elements helps the auditor 

determine the timing, nature and extent of substantive tests 

for financial statement assertions (AU 319.05). Once the 

auditor assesses IR and CR, DR is determined.2 

Detection risk is the risk that the auditor will not 

detect a material misstatement that exists in an assertion 

(AU 312.20c). This risk is a function of the effectiveness 

of an auditing procedure and of its application by the 

auditor. It arises partly from uncertainties that exist 

2 There is an interrelationship among the three risk 
components as explained in SAS No. 55: The auditor uses the 
assessed level of CR (together with the assessed level of 
IR) to determine the acceptable level of DR for financial 
statement assertions. The auditor uses the acceptable level 
of DR to determine the nature, timing and extent of the 
auditing procedures (substantive tests) to be used to detect 
material misstatements in the financial statement assertions 
(AU 319.37) . 
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when the auditor does not examine 100 percent of an account 

balance or class of transactions. It is also a function of 

the use of an inappropriate auditing procedure, 

misapplication of an appropriate procedure or 

misinterpretation of the audit results (AU 312.20c). "The 

DR that the auditor can accept in the design of auditing 

procedures is based on the level to which he seeks to 

restrict audit risk related to the account balance or class 

of transactions and on the assessment of CR and IR" (AU 

312.25). 

Inherent risk and control risk exist independently of 

the audit of financial statements, whereas detection risk 

relates to the auditor's procedures and can be changed at 

the auditor's discretion (AU 312.21). The auditor should 

use all three risk components in planning the engagement to 

determine the appropriate evidence to accumulate.3 

3 Planning an audit is defined by the AICPA Audit and 
Accounting Manual, Section 3100.01-.06 (1991) as follows: 
during the planning phase the partner and the staff review 
the client's business and the industry in which the client 
operates, then develop an overall strategy for the expected 
conduct and scope of the engagement. The need for planning 
is highlighted in Rule 201, General Standards (ET section 
201.01), AICPA Code of Professional Conduct, which states: 
"A member shall adequately plan and supervise an 
engagement." [SAS No. 22 AU section 311 provides 
authoritative interpretive guidance on the first standard of 
fieldwork]. 

Proper planning enhances the productivity of engagement 
personnel and should result in a more profitable engagement. 
The steps in audit planning are as follows: a) understand 
the scope of services and the nature of reports expected to 
be rendered, b) decide whether or not to accept the 
engagement, c) assign personnel to the engagement and 
prepare a preliminary time budget, d) assess independence of 
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Audit risk is first assessed when planning the audit. 

Audit risk determines the appropriate field work to be done. 

Both CR and IR are typically set for each transaction cycle, 

each account and often each objective and they are likely to 

vary from cycle to cycle, account to account and objective 

to objective on the same audit (Arens and Loebbecke, 1988). 

1.2 Problem 

Many studies have incorporated IR and CR into a single 

risk component (e.g., Kreutzfeldt and Wallace, 1986; 

Willingham and Wright, 1985; and Mock and Wright, 1990) . 

The combination of CR and IR may not be appropriate because 

auditors may consider these as separate risk components. 

Houghton and Fogarty (1991) stated that the auditor should 

assess IR separately from CR because there are IR factors 

that are not a part of, nor can they be associated with, 

internal controls. Certain transactions and account 

balances are more prone to error than others regardless of 

the status of internal controls. They cite the following as 

examples: bad debts for credit-granting institutions, 

firm and audit team, e) understand the entity's business and 
the industry in which it operates, f) assess the 
auditability of the entity by--gaining an adequate 
understanding of the internal control structure and by 
evaluating management integrity, g) establish an agreement 
with the client, preferably with an engagement letter, h) 
assess control risks, i) make preliminary judgment about 
materiality levels for audit purposes, j) estimate the level 
of audit risk and consider its interactive components, k) 
Consider how components of audit risk relate to one another 
for each cycle or major account. 1) consider cost-
effectiveness of different audit strategies, m) write the 
audit program and finalize a time budget. 
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inventory valuation and revenue recognition for high-tech 

manufacturers, unusual transactions and areas where there 

has been a history of audit adjustments. All are account 

balances or transactions that represent high inherent risk, 

irrespective of evaluated internal control (Houghton and 

Fogarty, p. 2). 

The factors used to assess IR and CR do not always 

provide the auditor with clear, concise, concrete and 

complete information. When information (or the impact of 

information) does not have these characteristics then it is 

considered ambiguous (Norton, 1975). The greater the 

ambiguity associated with IR and CR factors, the more the 

auditor must depend on professional judgment to set the 

level of risk for the audit. Gibbins and Mason (1988) 

stated that the person exercising the judgment is an 

important part of the professional judgment (decision) 

process. 

1.3 Usefulness and Purpose 

Pincus (1990) stated that "further research involving a 

variety of cases covering the full spectrum of typical 

decisions made by auditors is needed before normative 

statements about the quality of audit judgment can be 

attempted" (Pincus 1990, 160). Audit risk will probably be 

affected by the level of ambiguity4 present in the 

4 Einhorn & Hogarth (1985) give a general definition 
of ambiguity as follows: Ambiguity is an intermediate state 
between ignorance (having no information available to rule 
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information set relating to IR and CR. Each individual 

auditor is exercising judgment making each an important part 

of the decision process. When making decisions, auditors 

can ignore ambiguity or they can incorporate it into their 

risk assessments. If we are aware of how ambiguity may 

affect the auditor or the audit and we know when it exists, 

we can consider strategies of how to deal with ambiguity. 

Auditors allocate scarce resources (i.e. audit hours) based 

on their assessments of inherent and control risks; 

therefore, if we can reduce risk and deal effectively with 

ambiguity, we can more efficiently allocate those resources. 

It may also be useful to understand whether or not an 

individual auditor's tolerance/intolerance of ambiguity 

affects IR and CR assessments. Dermer (1973) argues that in 

an ambiguous situation persons who are tolerant of ambiguity 

are more confident when making judgments than persons who 

are intolerant of ambiguity. Pincus stated that additional 

research should be conducted to determine how individual 

auditor differences affect audit judgment. Our 

understanding of the audit judgment process may be enhanced 

by consideration of individual differences in auditors. 

Information about auditor individual differences could be 

used in audit team assignment decisions or to indicate 

differential training needs (Pincus, 1991). Therefore, this 

out any possible probability distributions) and risk (in 
which all but one probability distribution can be ruled 
out). Ambiguity is further defined in section 2. 



research is an effort to provide empirical evidence relating 

to differences in auditors' behavior when assessing control 

and inherent risk. 

1.4 Outline 

Chapter II presents the theoretical and hypotheses 

development. It contains descriptions of the inherent and 

control risk factors and ambiguity tolerance theory. The 

research procedures are described in the third chapter. 

Chapter IV contains the data analyses and an explanation of 

each hypothesis. The concluding chapter of the dissertation 

presents conclusions, limitations and future research. 



CHAPTER II 

THEORETICAL AND HYPOTHESES DEVELOPMENT 

2.1 Audit Risk 

The composition of audit risk has changed as the audit 

and business environment have changed. Changes in business 

operations, generally accepted accounting principles and 

auditing standards have caused changes in both the audit and 

business environment. The increase in litigation has also 

affected audit risk. "In fact, increased litigation against 

and increased competition among auditors has led to greater 

emphasis on achieved audit risk" (Kinney, 1989, 68). In 

such an environment, auditors must be able to demonstrate 

that they have conducted an audit conforming to generally 

accepted auditing standards (GAAS) (i.e., achieved a low 

risk of material error). 

Because of the above mentioned changes that affect 

audit risk, the auditor may find it helpful to apply the 

audit risk model when planning the audit (see footnote 3 for 

an explanation of the audit risk model). The audit risk 

model is recommended for use in planning the audit to help 

the auditor evaluate whether an audit plan appears 

reasonable (Arens and Loebbecke, 1991). 

The review of professional and academic literature 

leads to the conclusion that audit planning constitutes an 

9 
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ex-ante rehearsal of the entire audit process (Peters, Lewis 

and Dhar, 1989; Arens and Loebbecke, 1991). Within 

planning, IR assessment is identified as the central 

activity involving judgment that forms the basis for audit 

planning (Peters, Lewis and Dhar, 1989). The assessment of 

CR also involves professional judgment. The current level 

of understanding concerning the relationship between 

inherent and control risks and the likelihood of errors is 

in its early stages and is not well established (Kreutzfeldt 

and Wallace, 1986). 

The auditor obtains information to assess IR and CR by 

obtaining information about the client's business and 

industry; analyzing recent financial information; updating 

knowledge of applicable accounting, auditing and regulatory 

standards and obtaining an understanding of the client's 

control structure. The auditor uses this information to 

help determine IR and CR. Auditors may also use a list of 

factors (characteristics of a firm and its management) to 

assess IR and CR. 

The factors, discussed further in sections 2.3 and 2.4, 

used to assess IR and CR have different levels of ambiguity 

and risk. Inherent and control risks and high and low 

levels of ambiguity may affect risk judgments and planning. 

To determine the effect of ambiguity on inherent and control 

risks judgments, it is necessary to identify IR and CR 
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factors and to determine which factors are the most 

ambiguous. 

2.2 Definition of Ambiguity 

Budner (1962) defines an ambiguous situation as one 

that cannot be adequately structured or categorized by an 

individual because of the lack of sufficient cues (p. 30). 

Ambiguity may arise from variations in the amount and type 

of evidence available, differences in source reliability and 

lack of causal knowledge of observed events (Einhorn and 

Hogarth, 1986). Norton (1975) described ambiguity as: 1) 

multiple meanings, 2) vagueness, incompleteness and 

fragmentation, 3) as a probability, 4) unstructured, 5) lack 

of information, 6) uncertainty, 7) inconsistencies, 

contradictions and contraries and 8) unclear information (or 

cues). 

Einhorn and Hogarth (1985, 435) defined ambiguity in 

probabilistic terms as "an increasing function of the number 

of (probability) distributions that are not ruled out (or 

made implausible) by one's knowledge of the situation." Cue 

ambiguity (as used in this paper) encompasses all of these 

definitions. In this study, if any one of the above 

definitions of ambiguity was applicable to a factor, then 

that factor is considered ambiguous. The next section 

discusses control risk factors and the ambiguity associated 

with each factor. 
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2.3 Assessing Control Risk 

To assess control risk, "the auditor should document 

the understanding of the entity's internal control structure 

elements obtained to plan the audit" (AU 319.26). The 

"control structure" includes three elements--the control 

environment, the accounting system and control procedures. 

The control environment is the collective effect of various 

factors on establishing, enhancing or weakening the 

effectiveness of the entity's accounting system or control 

procedures (Guy, et.al., 1991). "The control environment 

reflects the overall attitude, awareness and actions of the 

board of directors, management, owners and others concerning 

the importance of control and its emphasis in the entity" 

(AU 319.09). 

Statement on Auditing Standards No. 55 identifies the 

control environment factors as follows: [Sec. 319.09]. 

1. Management's philosophy and operating style; 
2. The entity's organizational structure; 
3. The functioning of the board of directors and its 

committees, particularly the audit committee; 
4. Methods of assigning authority and responsibility; 
5. Management's control methods for monitoring and 

following up on performance, including internal 
auditing; 

6. Personnel policies and practices; 
7. Various external influences that affect an 

entity's operations and practices (such as 
examination by bank regulatory agencies) [Sec. 
319.09]. 

Many of these factors interrelate. For instance, 

management's philosophy and operating style relates to most 

(if not all) of the other factors. The auditor does not 
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look at these factors in isolation to determine their impact 

on a certain account balance or transaction cycle. Instead, 

the auditor considers the collective effect of strengths and 

weaknesses in various control environment factors on the 

control environment. 

The level of ambiguity of these factors affects the 

auditor's ability to document assessment of the control 

environment. Documentation consists of evidence from prior 

audits, inquiry, observation of employees in the performance 

of their duties and inspection of documents. The possible 

level of ambiguity and an example of the way each factor may 

affect accounts and risk assessment are presented. Table 1 

lists each CR factor and the maximum potential level of 

ambiguity and risk related to each factor. One must 

remember the level of ambiguity and risk is determined by 

information related to each individual client. 

TABLE 1 

CONTROL RISK FACTORS 

FACTOR RISK AMB. 

1. Management's philosophy & operating style HIGH HIGH 
2. Entity's organizational structure HIGH LOW 
3. Functioning board of directors HIGH LOW 
4. Methods of assigning authority HIGH HIGH 
5. Management's control methods for monitoring HIGH HIGH 
6. Personnel policies and practices HIGH HIGH 
7. Various external influences HIGH LOW 

When determining the effects of management's philosophy 

and operating style, the auditor needs to be aware that: 

"weak internal controls, coupled with an aggressive 
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management team, will create a situation warranting 

auditors' concern, especially when the integrity of 

management is suspect" (Hall and Renner, 1991, 64). The 

auditor will attempt to assess management's attitudes and 

actions toward financial reporting and taking business 

risks, and the emphasis on meeting budget, profit and other 

financial and operating goals. Risk increases if management 

takes business risks recklessly, places undue pressure on 

achieving goals, or demonstrates an aggressive-vs.-

conservative attitude toward financial reporting. This 

analysis requires the auditor's careful judgment, because 

this assessment could impact the entire audit plan. The 

auditor may ask the question: does management adequately 

consider the potential effects of taking large or unusual 

business risks prior to doing so? 

The auditor's ability to assess risk regarding 

management's philosophy and operating style depends on the 

availability of sufficient cues regarding management 

attitudes. When assessing this CR factor, the auditor will 

be concerned about the possibility that management overrides 

its own internal control (IC) policies or procedures, its 

selection and application of generally accepted accounting 

principles, its judgments about accounting estimates or its 

decisions about disclosures in the financial statements 

(Guy, et.al., 1991). For example, if some accounting 

estimates (e.g., allowance for uncollectibles) are 
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questionable because there is no past history of 

collectibility, ambiguity and risk regarding this estimate 

results. Management may say the accounts are collectible 

but there is little or no evidence on which to base this 

conclusion. If management is aggressive, the auditor may 

think management's estimate of collectiblity is probably too 

high, but he or she does not know with certainty. 

Another way management's operating style may affect the 

financial statements is in the valuation of inventory. If 

the client is in an industry where inventory is highly 

susceptible to obsolescence and management is prone to take 

significant risks, the auditor will be skeptical about 

inventory valuation and saleability. Ambiguity will be 

associated with this type of inventory. Thus, the auditor 

will have to expand his/her testing in the area of inventory 

valuation and saleability. 

Also, when evaluating management's philosophy, the 

auditor should concentrate on the substance of management's 

policies, procedures and related actions rather than their 

form, because management may establish appropriate 

procedures and policies but not act on them (AU 319.20) . 

Similarly, management may establish a formal code of conduct 

but act in a manner that condones violations of that code. 

In other words, the auditor should consider substance over 

form when determining the potential risk associated with 

management's philosophy and operating style. Ambiguity is 
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likely in this area because it may be difficult to find 

documentation about how management acts with regard to some 

procedures and policies. 

The second factor, the entity's organizational 

structure, is the form and nature of its subunits and the 

management and reporting functions as they relate to those 

subunits. The entity's structure provides the overall 

framework for planning, directing and controlling 

operations. In a centralized organizational structure, 

decision-making is concentrated in a few upper-level 

subunits. In a decentralized organizational structure, this 

authority is dispersed among the subunits (Guy, et.al.). 

The structure may be understood by looking at the degree of 

autonomy in operating and financial decision-making that a 

parent allows a subsidiary (Kreutzfeldt and Wallace 1990) . 

The organizational structure defines the authority and 

responsibility within the entity in an appropriate manner. 

The auditor may ask the question: Is the organizational 

structure of the entity clearly defined (e.g., a current 

organizational chart) in terms of lines of authority and 

responsibility as it relates to senior management? 

This second IC factor would not necessarily be 

ambiguous because the auditor should be able to acquire data 

that substantiates it; however, power concentrated in the 

hands of a few could affect risk assessment. For instance, 

if there are only a few people in top management and they 



17 

make all decisions, there is risk but not necessarily 

ambiguity. 

The third IC factor relates to the board of directors 

and its committees. This IC factor can be particularly 

useful to auditors because if there is an involved, well-

informed board of directors and an audit committee of 

conscientious, competent outside directors the auditor may 

have more confidence when assessing risk. The external 

auditors should carefully consider the work of the audit 

committee when accessing the reliability of internal 

controls. Generally, there is no ambiguity in relation to 

this control risk factor because the auditor should be able 

to determine involvement. However, there may be a high 

level of risk. 

The fewer competent and independent outside directors, 

the higher the risk. The lack of outside directors causes 

control risk to be high but ambiguity would not be present 

because the auditor could determine how the board functions 

and observe its actions. There is still the possibility that 

the auditor might suspect manipulation of accounts over 

which management has direct influence (the auditor will be 

concerned about this when assessing all factors relating to 

CR or IR). 

Fourth, the methods of assigning authority and 

responsibility affect the understanding of reporting 

responsibilities established within the entity. The 
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assignments of responsibility should be adequate to enable 

proper supervision and monitoring of subordinates. The 

entity's personnel should have a clear understanding of 

their responsibilities and of the reporting relationships 

that govern their actions (Guy, et.al.). To promote this 

understanding, management may establish codes of conduct, 

written policies concerning conflict of interests and 

acceptable business practices (assuming that written 

policies cause acceptable business practices). Management 

should provide job descriptions setting forth specific 

duties, reporting relationships and constraints on 

authority. 

Based on this description of management practices, 

ambiguity could exist and risk could be considered high if 

there is a question about management's adherence to the 

described duties. For example, the marketing department is 

responsible for sending pricing schedules to the billing 

department. If there are numerous customer complaints 

concerning invoices, it is likely that there is an error in 

entering prices, but the marketing department does not check 

to be sure that the prices entered are correct. In such a 

situation, there is a lack of proper assignment of authority 

and responsibility. In this example, risk is high and 

ambiguity exists because there is no clear line of 

authority. 
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Fifth, the auditor should assess whether management 

establishes control methods for monitoring and tracking 

performance. Management control methods include the 

following: 1) establishing planning and reporting systems 

(e.g., business planning and budgeting, forecasting and 

profit planning); and 2) establishing methods identifying 

the status of actual performance and exceptions from planned 

performance (variances) and communicating them to the 

appropriate levels of management. These methods are used to 

exercise control over the authority delegated to others and 

to supervise the entity's overall activities (Guy, et.al.). 

Another important method of management control is the 

internal audit function. This function is established to 

examine and evaluate the adequacy and effectiveness of other 

internal control structure policies and procedures (Guy, 

et.al.). 

When monitoring and tracking performance, there should 

be timely correction of significant, internal control 

weaknesses. Management should test and monitor the 

effectiveness of the transaction-processing systems. Short-

term budgets should be prepared in sufficient detail to 

enable management to identify promptly sources of variance 

from the budget. If these budgets are not available, there 

may be no way to determine if variances exist until the end 

of the year. In addition, the auditor needs to be aware 

that a budgetary reporting system may provide adequate 
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reports, but the reports may not be analyzed and used 

properly. The appropriate level of management may not be 

aware of the variances. 

The IC factor, management's control methods, could 

affect control risk and may be more ambiguous than others. 

Ambiguity could exist because the auditor may not be able to 

determine the effectiveness of the reporting system when 

planning the engagement. Risk could also be high. For 

example, intense review of operating results by a vice 

president might be of less value from the auditor's 

standpoint, if the vice president's compensation is based on 

those results. 

The sixth IC environment factor states that the auditor 

should assess the entity's ability to employ sufficient, 

competent personnel to accomplish its objectives. Personnel 

policies and practices include policies and procedures 

concerning hiring, training, evaluating, promoting, 

compensating and assisting employees in the performance of 

their assigned duties and giving them the resources 

necessary to perform their tasks (Guy, et.al.). 

To assess this factor, the auditor might ask if the 

entity adequately plans for staff needs or employs sound 

hiring and training practices. The auditor could try to 

evaluate this factor by investigating department records. 

If the accounting department fails to meet reporting 

deadlines, has significant booked or past audit adjustments 
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or if the department has excessive overtime, employees may 

be over-worked or under-trained. In this situation, the 

possibility of errors exists. Or, if there are many 

complaints from customers concerning incorrect billing and 

the accounts receivable clerk is new, there may be a problem 

with training or hiring practices. This situation would 

increase the possibility of material misstatements in the 

sales/accounts receivable cycle. It may be difficult for 

the auditor to assess the competence of personnel or the 

consequences of incompetent or over-worked personnel when 

planning the audit; therefore, ambiguity could exist and 

risk could be high. 

The seventh control environment factor, external 

influences, relates to the extent to which the company's 

operations are subject to external regulations. An example 

is the extent to which the company's accounting principles 

are subject to control by regulatory agencies. Generally, 

ambiguity may not be present when assessing the impact of 

external influences. If the entity is subject to FDA 

regulations, the auditor should be able to determine if 

proper filings take place, if regulations are adhered to and 

if there have been problems with the FDA. However, in some 

situations there may be ambiguity and risk. If the entity 

is a pharmaceutical manufacturer awaiting FDA approval of a 

product for which they have invested a great deal of cash, 

the auditor must make a judgment about how the approval (or 
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lack of it) could affect the entity. 

All the above-mentioned factors will influence the 

assessed level of control risk. The auditor uses 

professional judgment, based on an understanding of the 

control system and documentation of these (and perhaps 

other) factors when planning the audit. The auditor may not 

be as comfortable in making judgments when the factors are 

ambiguous. The same problem is present when the auditor 

makes IR assessments, because IR factors may be even more 

ambiguous (i.e., there is less concrete evidence to 

substantiate the assessment and the auditor must rely even 

more on professional judgment, experience, etc.). 

2.4 Assessing Inherent Risk 

Although the profession has not established 

authoritative guidelines for setting IR, auditors are 

generally conservative in making such assessments. SAS No. 

47 provides only the following guideline when assessing IR: 

"When the auditor assesses inherent risk for an 
assertion related to an account balance or class of 
transactions, he evaluates many factors that involve 
professional judgment. In doing so, he considers not 
only factors peculiar to the related assertion, but 
also, other factors pervasive to the financial 
statements taken as a whole that also may influence IR 
related to the assertion. If an auditor concludes that 
the effort required to evaluate IR for balance or class 
would exceed the potential reduction in the extent of 
his auditing procedures derived from reliance on the 
evaluation, he should assess IR as being at the maximum 
when designing auditing procedures" (AU 312.22). 

Assessing IR is more difficult than assessing CR, 

because specific factors related to an assessment of IR vary 
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from audit to audit. Also, there are no hard-and-fast rules 

that can be applied to every audit client. There are few, 

if any, records for the auditor to examine to aid in the 

assessment of inherent risk in an area.5 

Inherent risk is present in every audit. If the 

auditor is trying to determine whether to accept a new 

client or continue an existing client he/she must deal with 

inherent risk. Little can be done to change inherent risk. 

Instead, the auditor must assess the factors that comprise 

IR and modify audit evidence to reflect this impact (Arens 

and Loebbecke, 1991). 

The major factors that the auditor should consider when 

assessing IR are (Arens and Loebbecke)6: 

5 Elliott (1983), Kreutzfeldt and Wallace (1986), 
Wright and Ashton (1989) and Houghton and Fogarty (1991) 
looked at error surveys (the history of errors in an 
account) as one part of IR. Houghton and Fogarty stated, 
"in order to effectively assess IR during the audit planning 
process, the auditor needs an understanding of the types of 
environmental or other characteristics that result in 
certain account balances or transaction types being more or 
less risky. While past research has identified 'history of 
error' as one such characteristic, it has seldom focused on 
other factors that could be of equal or greater importance 
in the identification of inherent risks" (p. 2). 

6 Many of these factors (sometimes with different 
names but with similar definitions) are listed in other 
auditing books, i.e., Guy, Alderman & Winters (1990); 
Robertson (1990); Williams and Ricchiute (1987); Cushing and 
Loebbecke (1963); Thompson and Colbert (1991); and in the 
SAS's. 
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1. Nature of the client's business; 
2. Integrity of management; 
3. Client motivation; 
4. Results of previous audits; 
5. Initial versus repeat engagement; 
6. Related parties; 
7. Nonroutine transactions; 
8. Judgment required to correctly record account 

balances and transactions; 
9. Susceptibility to defalcation; 
10. Makeup of the population. 

Table 2 lists each IR factor and the maximum potential level 

of ambiguity and risk related to each factor. One must 

remember the level of ambiguity and risk is determined by 

information related to each individual client. 

TABLE 2 

INHERENT RISK FACTORS 

FACTOR RISK AMB 

1. Nature of client's business HIGH LOW 
2 . Integrity of management HIGH HIGH 
3 . Client motivation HIGH HIGH 
4. Results of previous audits HIGH LOW 
5. Initial vs. repeat engagement HIGH HIGH 
6. Related parties HIGH HIGH 
7 . Nonroutine transactions HIGH HIGH 
8. Management judgment required to record HIGH HIGH 
9. Susceptibility to defalcation HIGH HIGH 
10 .Makeup of the population HIGH HIGH 

Arens and Loebbecke (and others as cited) offer the 

following explanations for each IR factor listed above. 

The first IR factor, nature of the client's business, 

consists (among other things) of the entity's (1) size, (2) 

market position, (3) financial circumstances, (4) type of 

business, (5) organizational structure and (6) distribution 

of ownership (Cushing and Loebbecke; Houghton and Fogarty; 
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Peters, Lewis and Dhar, 1989). Inherent risk would be very 

high for some businesses. For example, there is a greater 

likelihood for obsolete inventory in the electronics 

business than for a steel fabricator. Technological 

developments cause inventory to be more susceptible to 

overstatement (Konrath, 1990). 

The entity may be part of a declining industry 

characterized by a large number of business failures (Sec. 

312.20a). If the industry (or a product within a firm) is 

declining, the auditor may have to determine if there is a 

going-concern problem. Also, the business may not have 

sufficient working capital. A lack of sufficient working 

capital to continue normal operations will affect several 

account balances or classes of transactions. 

The impact of the nature of the client's business on 

the financial statements can be ambiguous, because different 

outcomes may be possible and professionals may disagree as 

to the accuracy of certain accounts (Einhorn and Hogarth, 

1990). For example, a pharmaceutical manufacturer may be 

carrying an item in inventory that has not received FDA 

approval. As a result, the auditor must concur (or not 

concur) with management as to when the expense associated 

with the inventory should be capitalized (auditors could 

have differing opinions). In another example, accounts and 

loans receivable are subject to overstatement in the banking 

industry. These accounts are subject to manipulation, 
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because often there are no hard data available on which to 

base the estimates. They are "soft numbers" based on the 

subjective judgments of management. The collectibility of 

these accounts and the value of the underlying collateral is 

generally based on judgment. In these cases, the auditor 

may not be able to determine (with complete accuracy) the 

"correct" amount that should be booked. Consequently, there 

is ambiguity and risk associated with the nature of the 

client's business. 

Second, the integrity of management may be a problem. 

A lack of integrity by management has been found to exist in 

the great majority of significant accountants' liability 

cases (Arens & Loebbecke, 1991). If a CPA firm should 

decide to do an audit of a client where management integrity 

may be a problem, IR will be assessed at a high level in all 

areas of the engagement to test for the possibility of 

intentional misstatements (Arens, et.al., 1991). For 

example, management may deduct capital items as repairs and 

maintenance expense on tax returns. This IR factor will 

probably be ambiguous because the auditor may not have 

information that provides sufficient cues to determine the 

integrity of management. It may be essentially an intuitive 

judgment. Also, the auditor may not be certain how a 

particular client attribute (such as conservative-vs.-

aggressive attitude toward risk or financial reporting) may 

affect the financial statements. 



27 

Third, client motivation is an IR factor because in 

some situations, management may believe that it would be 

advantageous to misstate the financial statements. For 

example, if management receives a percentage of total 

profits as a bonus, there may be a tendency to overstate net 

income. Colbert (1988) found that financing pressure had a 

significant influence on auditors' judgments of IR.7 If 

there is financing pressure (i.e., fixed commitments for the 

next several years are higher than in the past; and a lack 

of sufficient working capital exists), and the client lacks 

integrity, there is a possibility of material overstatement 

of income or understatement of expenses (Colbert, 1988) . 

Further, the company may have liquidity problems and 

management may be motivated to misstate the financial 

statements to obtain loans for working capital or to meet 

covenants. 

Based on the above definitions of factors two and 

three, both factors may contribute to a high level of 

inherent risk.8 The auditor may not be able to find 

7 Willingham & Wright (1989, Johnson (1983) and 
Brumfield et.al., (1983) found an association between the 
existence of errors and financing pressure. 

8 If the CPA firm decides to do an audit for a client 
that has a reasonable level of integrity, but cannot be 
regarded as completely honest in all dealings, an assessment 
of a high level of IR may be necessary in all areas of the 
engagement to test for the possibility of intentional 
misstatements (Arens & Loebbecke, p. 261). For example, 
management may deduct capital items as repairs and 
maintenance expense on tax returns, or a decision might be 
made not to inform a customer of the duplicate payment 
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conclusive evidence to substantiate (either pro or con) the 

integrity of management and client motivation. Even if the 

auditor determines (through interviews with the client) that 

management runs a "loose" operation rather than a "tight" 

one, it still may not be possible to determine the impact of 

either attribute on the financial statements. The auditor 

also may consider these factors ambiguous because he/she is 

unable to interpret clearly a phenomenological (i.e., 

perception and evaluation) signal (Faircloth and Ricchiute, 

1981). 

Fourth, errors found in the previous year's audit have 

a high likelihood of occurring again in the current year's 

audit.9 This is because many types of errors are systemic 

in nature and organizations are often slow in making changes 

to eliminate them. For example, if the auditor found a 

significant number of errors in pricing inventory last year, 

IR would likely be high and extensive testing would have to 

be done this year to determine if the deficiency in the 

client's system has been corrected. On the other hand, if 

the auditor found no errors in the inventory in previous 

years, the auditor is justified in reducing IR, provided no 

relevant changes have occurred. This factor may not be 

received. If management lacks integrity, some specific type 
of motivation may then lead them to misstate financial 
reports. 

9 See discussion in footnotes five and ten of the 
history of errors as an IR factor. 
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ambiguous, because the auditor could be confident that the 

client corrected the error. This confidence may be 

justified if other requested adjustments were made. 

However, this would not preclude the auditor from testing to 

insure deficiencies had been corrected. 

Fifth, auditors gain experience and knowledge about the 

likelihood of errors after auditing a client for several 

years. The lack of a previous years' audit results could 

mean that IR is higher for a new audit client than for a 

repeat engagement (assuming no significant changes). 

However, if the client has significant changes in operations 

from one year to the next then a prior years' audit may not 

be beneficial. Significant changes could be present if the 

entity goes public, purchases a subsidiary or if there has 

been radical changes in methods of operations. Ambiguity 

will be present if the auditor is unable to determine the 

impact of these (or other changes) on the financial 

statements. 

Sixth, transactions between parent and subsidiary 

companies and those between management and the corporate 

entity are examples of related-party transactions. In these 

situations, a greater likelihood exists for misstatements. 

If such transactions exist, it could cause an increase in 

IR. For example, the entity has several businesses with 

which it has transactions and all the businesses are owned 

by the same or related parties. There could be ambiguity 
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and risk regarding the effect of related-party transactions 

if the auditor is not comfortable that all transactions have 

been at "arm's length." 

Seventh, transactions that are unusual or nonroutine 

are more likely to be incorrectly recorded by the client 

than routine transactions because the client lacks 

experience in recording them. Examples include fire losses, 

property acquisitions, purchase of subsidiaries and lease 

agreements. This factor may be ambiguous if the firm has 

many non-systematic transactions and the auditor does not 

identify these when planning the audit or is unsure of their 

impact on the financial statements. Houghton and Fogarty 

(1991) concluded that nonsystematically processed 

transactions have a significant and disproportionately 

higher likelihood of error than systematically processed 

transactions. They suggest that non-systematically 

processed transactions either occur outside most accounting 

control systems or that they are inherently more prone to 

error, irrespective of internal controls (Houghton and 

Fogarty, 7). 

Eighth, many account balances require estimates and a 

great deal of management judgment. Konrath (1990) provides 

these examples of specific balances or classes of 

transactions as IR factors: a) complex vs. simple 

calculations; b) accounting estimates vs. factual data; and 

c) liquid vs. nonliquid assets. Colbert (1988) found that 
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overhead in inventory and the competence of personnel 

directly responsible for inventory calculations were 

significant IR factors. Complexity of the overhead 

calculations coupled with the competence of accounting 

personnel should be considered when judging IR. Management 

exercises judgment regarding allowance accounts, obsolete 

inventory, liability for warranty payments and bank loan 

loss reserves. Transactions for major repairs or partial 

replacement of assets requires considerable judgment to 

correctly record the information. The inherent risk 

pertaining to material account balances and transactions 

involving a great deal of judgment is usually high and 

ambiguity is usually present. 

The auditor may find estimates ambiguous when the 

composition of accounts (i.e., accounts receivable) has 

changed since the prior audit. For example, if accounts 

receivable consists of many new, large accounts. If 

accounts are new, the entity itself has little credit 

history available to determine the collectibility of the 

accounts. In this situation, ambiguity could be present and 

risk could be high. Recall, a highly ambiguous situation 

exists when available information is scanty, obviously 

unreliable, highly conflicting, or where expressed 

confidence in estimates tends to be low (Ellsberg, 1961). 

Ninth, the auditor should be concerned about the risk 

of possible defalcation in situations where it is relatively 



32 

easy to convert company assets to personal use. This is the 

case when currency, marketable securities or highly 

marketable inventory are not closely controlled. When the 

likelihood of defalcation is high then IR should be 

increased. Wyer (1974) states that a piece of information 

about an object is ambiguous if a subject is uncertain about 

its evaluative implications (Wyer, 220) . Therefore, 

ambiguity could be present because it may be easy to convert 

the entity's assets regardless of whether such conversion 

has occurred in the past. 

Tenth, the individual items making up the total 

population frequently affect the auditor's expectation of 

material misstatement. This includes the dollar amount of 

account balances, makeup of the population and population 

size. For example, most auditors think there is a higher IR 

for accounts receivable when most accounts are significantly 

overdue versus when most accounts are current. The 

potential for problems for inventory purchased several years 

ago would normally be greater than for inventory purchased 

in the past few months. Transactions with affiliated 

companies, amounts due from officers and cash disbursements 

made payable to cash also have high IR associated with them. 

The auditor must evaluate these IR factors (and 

whatever other factors that may be identified which relate 

to IR) and decide on an appropriate level of IR. Some IR 

factors (e.g., the first seven) will affect many or perhaps 
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all cycles, whereas others (e.g., factors eight, nine and 

ten) will affect only specific accounts or objectives. 

Some of the IR and CR factors defined above could be 

considered both IR and CR factors. For instance, the 

integrity of management may influence the philosophy and 

operating style of management. The motivation of the client 

probably will affect the control methods instituted by 

management. The errors in accounts could be considered 

either an IR or CR factor (Kreutzfeldt and Wallace).10 

2.5 Hypotheses 

The IR and CR factors described above may or may not be 

ambiguous. If there is ambiguity in relation to an IR or CR 

factor, it will be more difficult for the auditor to 

determine that particular factor's influence on the 

financial statements. 

Ambiguities, such as sources of information with low 

credibility, dissimilarity of cues, feature cues and a small 

number of cues, bias judgments of contingencies (Sniezek and 

10 Willingham and Wright (1985) indicate that total 
errors are unrelated to levels of perceived internal control 
effectiveness. Research studies by Kreutzfeldt and Wallace 
(1986), (1990) and Johnson (1986) did not differentiate 
between IR and CR when considering financial statement 
errors as factors that affect audit risk. In other words, 
they did not classify occurrence of errors as being either 
an IR or CR factor because they did not consider these as 
separate risks. Bedard (1990) also studied error rates as 
they pertain to the control risk environment but did not 
find that error rates are strongly related to CR. 

Given these studies, and other studies (see footnote 
5), it may be difficult to determine if error rate is a CR 
or IR factor. It probably depends on the circumstances. 
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Reeves, 1986; Sniezek, 1986). If any, or all, of these 

attributes or cues characterize a factor then ambiguity is 

present in an inherent or control risk factor. 

The level of ambiguity may influence the number of 

budgeted audit hours. Sawyer (1990) concluded that high 

risk and high ambiguity have a direct affect on the 

allocation of resources. Resource allocation problems are 

made more difficult when the relationship between activities 

(auditing) and desired outcomes (fewer audit hours to 

determine fairness of financial statements) is uncertain 

(Sawyer). Sawyer found that ambiguity prevents the 

individual from accurately predicting the optimal amount of 

time and effort needed to achieve desired outcomes. These 

conclusions led to the following hypotheses11: 

Hla: Budgeted hours will be lower (for a continuing 
client) when there is low inherent and control 
risk and no ambiguity compared to when there is 
high inherent and control risk and ambiguity. 

When there is no ambiguity there is less variability in 

the interpretations of, or the responses, to the stimulus 

(Norton, 1975). When CR is low the auditor believes (and 

will have evidence to support the conclusion) that the 

control system can be relied on. If IR is low then the 

11 These four hypotheses are represented in the four 
cases in the experimental instrument (Appendix B). Case one 
relates to all the hypotheses, case two relates to Hlb, case 
three relates to Hlc and case four relates to Hla and Hid. 
These hypotheses are tested by using dummy variables in the 
regression model shown in Appendix A. 
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auditor may believe more reliance could be placed on the 

fairness of the financial statements. This combination of 

elements would mean fewer audit hours would be required than 

under the conditions stated in hypothesis lb. 

Hlb: Budgeted hours will be higher when there is high 
inherent and control risk and no ambiguity than 
when inherent risk and control risk are low and 
there is no ambiguity (Hla). 

People generally are risk-avoiders rather than risk-

seekers (Hogarth & Kunreuther 1990; Einhorn & Hogarth 1981). 

Therefore, they will try to protect themselves against risk. 

Higher budgeted hours are reflective of this risk avoidance 

nature. 

"Ambiguity in audit situations exists when there are 

multiple alternative plausible explanations for evidential 

results" (Pincus, 1990, 153). One method of coping with 

ambiguity is passive: ambiguity is avoided and alternative 

plausible interpretations are denied by recognizing only one 

possible interpretation. Another method of coping is 

active: if ambiguity is present and disturbing, there is an 

active attempt to resolve the ambiguity (Pincus, 153). It 

is not possible to know how each auditor will cope with 

ambiguity (passively or actively). Consequently, it is not 

possible to determine in what direction budgeted audit hours 

will be affected when ambiguity is present and risk is low; 

however, there should be some effect of ambiguity. This 

leads to the following hypothesis: 
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Hlc: Budgeted hours will be different when there is low 
inherent and control risk and ambiguity compared 
to when there is low inherent and control risk and 
no ambiguity. 

It is not possible to predict the level of budgeted 

hours under the conditions stated in hypothesis Hlc. 

Auditors assess inherent and control risk during audit 

planning to facilitate the allocation of scarce audit 

resources to higher-risk accounts. If risk is low then the 

auditor may ignore ambiguity and focus on risk. Ambiguity 

is generally avoided because it adds to the total 

uncertainty of the situation (Ellsberg, 1961). Costs are 

incurred to gather, organize and retrieve information. 

Expected costs of information must be justified by expected 

benefits (March, 1987). When risk is low the costs related 

to gathering more information may be greater than the 

perceived benefits. 

Hid: Budgeted hours will be highest when there is high 
inherent and control risk and ambiguity. 

Compared to last year, the auditor will allocate the 

greatest amount of resources when ambiguity is present and 

risk is high (case four). Audit hours will also be greater 

in case four than in cases one, two and three. High risk 

and ambiguity will require more testing and less (or no) 

reliance on the internal control structure. 

Not only must an auditor consider the ambiguities 

present within the audit environment, but also their own 

individual reaction to ambiguity and its potential impact on 
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judgment. The auditor's reaction to ambiguity may be 

affected not only by the context within which the decision 

must be made but also by the auditor's tolerance or 

intolerance of ambiguity. 

2.6 Ambiguity Tolerance 

Tolerance for ambiguity measures the extent to which an 

individual feels threatened by ambiguity or ambiguous 

situations (Dermer, 1973).12 Research has established that 

subjects, when given a choice between two options differing 

in their degree of ambiguity, tend to prefer the less 

ambiguous option (exhibiting ambiguity avoidance).13 The 

12 There have been conflicting results from several 
studies concerning how people's tolerance for ambiguity (TA) 
(as a personality variable) affects their acceptance of 
accounting information [see Dermer (1973), Oliver and 
Flamholtz (1978), McGhee, Shields and Birnberg (1978), and 
Faircloth and Ricchiute (1981)]. However, these studies 
failed to consider the interaction of TA with other 
variables (Gul, 1986). Gul investigated the interacting 
effects of TA and qualified audit opinion versus an 
unqualified audit opinion on bankers' confidence in their 
decisions. The results provide support for the hypothesis 
that TA interacts with the type of auditor's opinion to 
affect bankers' confidence in decisions (Gul, p. 104). 

Gul suggested that future studies of human information 
processing in the accounting discipline could develop better 
descriptive models if variables, such as task influences on 
behavior, are systematically taken into consideration (p. 
103). This study is considering the task of assessing IR 
and CR in the planning stage of the audit. 

13 Empirical support in a variety of context choices 
among monetary lotteries (Becker and Brownson (1964); Curley 
and Yates (1985); Slovic and Tversky (1974); Yates and 
Zukowski (197 6)), investment choice decisions (MacCrimmon, 
1968), clinical treatment choices (Curley, Eraker and Yates 
(1984); Hamm and Bursztajn (1979); Goldsmith and Sahlin 
(1982)), judgments of likelihood based on inference (Einhorn 
and Hogarth, 1985) , and insurance decisions (Hogarth and 
Kunreuther, 1984, 1985). 
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psychological literature has defined intolerance (or 

avoidance) of ambiguity as: "a tendency to perceive or 

interpret information marked by vague, incomplete, 

fragmented, multiple, probable, unstructured, uncertain, 

inconsistent, contrary, contradictory, or unclear meanings 

as actual or potential sources of psychological discomfort 

or threat" (Norton, 1975, 608). Faircloth and Ricchiute 

(1981) stated that in ambiguous situations an individual's 

decoding system is unable to interpret clearly a 

phenomenological (i.e., perception and evaluation such as 

anxiety and discomfort) or an operative (i.e., natural and 

social such as destructive or reconstructive behavior or 

avoidance behavior) signal. These types of ambiguity can be 

termed decoding ambiguity. 

Curley, Yates and Abrams (1987) have tested the 

following five hypotheses to explain ambiguity avoidance14: 

1) hostile nature,15 2) other-evaluation,16 3) self-

14 See Curley, Yates & Abrams (1987)for a complete 
discussion of each of these. 

15 See Yates and Zukowski (1975), Roberts (1963) and 
Langer (1975). 

16 See Ellsberg (1963), Fellner (1961), Gardenfors 
(1979), Knight (1923.), Roberts (1963), Toda and Shaford 
(1965), Slovic (1975) and Slovic, Fischhoff and Lichtenstein 
(1982) . 
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evaluation,17 4) uncertainty avoidance18 and 5) forced 

choice.19 

The other-evaluation hypothesis relates to the audit 

task discussed in this paper. This hypothesis states the 

decision maker will make decisions based on the anticipation 

that the decision will be evaluated by others. Therefore, a 

choice is made that the decision maker perceives as most 

justifiable to those who will evaluate the decision. 

Usually people want to do the most socially acceptable 

thing. The anticipated evaluation may be explicit (report 

decision to superior) or implicit (others will be observing 

the decision). When testing the other-evaluation 

hypothesis, seventy percent of the subjects in the Curley, 

(et.al., 1987) study chose the less ambiguous option 

overall, exhibiting ambiguity avoidance. However, their 

experiment only dealt with the area of implicit evaluation, 

others merely observed the outcome of the decision. 

The uncertainty avoidance hypothesis also relates to 

the audit task being investigated. The uncertainty 

17 See Ellsberg (1963), Hamm and Bursziajn (1979), 
Roberts (1963), Toda and Shuford (1965) and Bell (1982 and 
1983) . 

18 Uncertainty avoidance is associated with risk-
seeking and risk-avoiding behaviors. See Fellner (1961) and 
Fishburn (1980) . 

19 See Roberts (1963), Becker and Brownson (1964) and 
Yates and Zukowski (1976). 
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avoidance hypothesis predicts that those who avoid ambiguity 

also should exhibit an avoidance of other aspects of 

uncertainty. For example, risk aversion, the preference for 

a guaranteed amount over an uncertain gamble with equal 

expectation, should correlate with the avoidance of 

ambiguity (Curley, et.al., 233). 

Ellsberg (1961) and Einhorn and Hogarth (1985) believe 

that decision making based on ambiguous information is not 

solely the result of any of the above hypotheses. Einhorn 

and Hogarth (1985) showed that choice is affected by the 

amount of ambiguity perceived in the situation and by one's 

attitude toward ambiguity. Ellsberg (1961, 666) believes 

that ambiguity is generally avoided because it adds to the 

total uncertainty of a situation. Auditors who exhibit 

ambiguity-intolerant behavior may ignore ambiguous factors 

or fail to integrate them into their assessments. 

H2a: Greater ambiguity tolerance will result in 
a decrease in audit hours. 

Ambiguity affects the allocation of resources (budgeted 

hours). "Specifically, individuals demonstrate a marked 

preference to allocate resources to acts associated through 

the most certain functional relations with desired outcomes" 

(Sawyer, 107). The results of the Sawyer study suggest that 

individuals will overallocate time and effort to those 

behaviors for which they are more certain of the behavior-

to-outcome contingencies (p. 108). Those auditors who 
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exhibit ambiguity-intolerant behavior may seek more 

information. This leads to the following hypothesis: 

H2b: More ambiguity-intolerant auditors will budget 
more hours to the audit than less ambiguity-
intolerant auditors when ambiguity is present. 

When planning the audit, if the auditor concludes that the 

IR and CR factors are ambiguous or if they create a high 

risk situation the allocation of scarce resources (i.e. 

audit hours) will be affected. 

The auditor's conclusions (judgments) may be affected 

by their ability to tolerate ambiguity and risk. Auditor's 

make various judgments throughout their careers. Therefore, 

this particular personality characteristic has been studied 

in previous auditing research. 

Prior research on ambiguity in auditing has examined 

personality factors of auditors to determine how they react 

depending on their degree of tolerance/intolerance for 

ambiguity, (e.g., Dermer, 1973; Faircloth and Ricchiute, 

1981; Gul, 1986; and Pincus, 1990). The study by Pincus 

found that auditors are ambiguity-intolerant when assessing 

the fairness of presentation judgments. 

These prior studies did not study how this personality 

variable affected the decision (judgment). Pincus looked at 

three individual difference variables--field dependence-

independence, ambiguity tolerance-intolerance and category 

width. She concluded that field-independence and ambiguity-

intolerance were related to auditors' performance. 
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The environment in which judgments are made by the 

auditor is generally one in which information is incomplete 

and/or ambiguous. This is the case with the assessment of 

inherent risk and control risk. Therefore, it may be 

expected that an auditor's performance will be influenced by 

their ability to interpret correctly the evidence in the 

presence of multiple ambiguities (Pincus, 1990). 

It may be helpful to understand that a person's degree 

of ambiguity tolerance affects one's response in any 

situation where there is too little, too much or seemingly 

contradictory information (Norton, 1975). If a person is 

reluctant to think in terms of probabilities and prefers to 

escape into whatever seems concrete, there is an intolerance 

of ambiguity (Frenkel-Brunswik, 1949). Einhorn & Hogarth 

(1985) suggested that many people, given a choice, would 

tend to select the option having lower ambiguity, exhibiting 

ambiguity avoidance. Sawyer (1990) stated that to predict 

resource allocations successfully one must account for 

reactions to (ambiguity) uncertainty (Sawyer, 107). 

2.7 Demographic Variables 

Demographics on each participant were obtained through 

the use of a post-study questionnaire. An auditor's 

experience is expected to affect the assignment of audit 

hours. The psychological literature on expertise concludes 

expert knowledge is gained through many years of on-the-job 

experience (Chi, et.al., 1983). Research in auditing 
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suggests that auditors learn error occurrrence rates as they 

gain experience (Libby and Frederick, 1990). As an auditor 

has more auditing experience he/she should be able to 

conduct a quality audit in a more efficient manner (Ashton, 

1991). Consequently, audit hours should be lower if the 

auditor has more experience. Davis and Solomon (1989) 

looked at length of time in audit practice as a measure of 

experience. Specific audit experience may impact the 

assignment of audit hours (Libby and Frederick, 1990). In 

this study, if an auditor has experience auditing 

pharmaceutical and/or high technology clients (i.e., 

specific experience), that experience could impact audit 

hours. 

The demographic variables, are being used as covariates 

in the model. This procedure allows us to control for 

individual differences. These covariates are partialled 

from the main effect variables. Consequently, we see the 

effect of the cases and ambiguity tolerance holding constant 

individual differences. 

Table one (Appendix A) provides a summary of the 

variables tested and each one's expected affect on audit 

hours. These aforementioned hypotheses provide an important 

first step for the understanding of how ambiguity, risk and 

individual ambiguity tolerance may affect the auditor's 

assessment of risk. The procedures used to test the 

hypotheses are presented in the next chapter. 



CHAPTER III 

PROCEDURES 

This section of the paper defines the type of research, 

research design, measurement instruments, data collection 

procedures and analysis used to test the aforementioned 

hypotheses. 

3.1 Research Type 

The type of research used was an experiment. The 

experiment was analyzed using a regression to analyze 

covariance. "The basic strategy of the analysis of causal 

models is first to state a theory in terms of the variables 

that are involved and, quite explicitly, of what causes what 

and what does not" (Cohen and Cohen, 1983, 14).20 The 

purpose of the research was to test the hypothesis that 

there was an association between risk and ambiguity and the 

assignment of audit hours. It was hypothesized that this 

association would be different when risk was at differing 

20 After stating a theory in terms of the variables 
involved, the observational data are then employed to 
determine whether the causal model is consistent with them, 
and estimate the strength of the causal parameters. Failure 
of the model to fit the data results in its falsification, 
while a good fit allows the model to survive, but not be 
proven, since other models might provide equal or better 
fits. Causal model analysis provides a formal calculus of 
inference which promises to be important to the 
systematically observant scientist. The major analytic tool 
of causal models analysis is multiple regression/correlation 
analysis (Cohen and Cohen 1983). 

44 
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levels. A second research purpose was to determine if there 

was an association between an auditor's ambiguity tolerance 

and assignment of audit hours when ambiguity was present. 

Following is a description of the research procedures 

used in this study. First, the data collection procedures 

are discussed. Second, the population and subjects are 

identified. Next, the measurement instruments and related 

variables are described. Finally, coding procedures are 

discussed. 

3.2 Data Collection 

Personnel within each participating firm asked auditors 

who had experience planning audits to volunteer to 

participate in the study. Based on the post-study 

questionnaire, all but two participants had at least 

one year of experience in planning audits (e.g., Seniors, 

Managers and Partners). 

The study was conducted in each firm's office and was 

administered by the researcher. The researcher was present 

throughout the experiment. Subjects were instructed to read 

the instructions, mark the appropriate responses and 

complete the post-study questionnaire. They were instructed 

to not discuss their assigned case with anyone during the 

experiment. Each was assured their identity and the 

identity of their firm would remain anonymous. 

Subjects were randomly assigned to one-of-four cases. 

The subject in each case was the auditor who was responsible 
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for planning the audit. The cases were designed to have 

differing levels of risk and ambiguity. 

Subjects were asked to read their case and evaluate 

each inherent and control risk factor using a standard 7-

point Likert Scale. Subjects also answered other questions 

relating to their case (questions follow each case in 

Appendix B). Based on their assessments of risk factors and 

overall risk, audit hours were assigned. 

Next, each subject completed the AT-20 test (see 

Appendix C) and answered the post-study questionnaire (see 

Appendix D). The AT-2 0 is used to measure an individual's 

tolerance/intolerance for ambiguity. A high score (maximum 

= 20) represents greater tolerance. 

Finally, subjects completed the post-study 

questionnaire. This questionnaire provides information 

related to experience, gender and each subject's evaluation 

of the experimental instrument. 

After completing the case materials, participants 

returned all materials to the researcher. The average time 

to complete the experiment was thirty-five minutes and the 

maximum time was forty-five minutes. Each participant left 

immediately after completing the study. 

3.3 Population and Sample 

The population consisted of a convenience sample of 

auditors from four of the Big Six Accounting firms and a 

large national firm in the Dallas area. This population was 
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chosen because each firm has extensive experience planning 

and conducting audits of many different types of clients. 

The sample consisted of 68 auditors who volunteered to 

participate in the study. Of these 68 respondents, only 62 

subjects sufficiently completed the instrument for use in 

the statistical analyses. Each firm asked for volunteers to 

meet at a specific time and place that had been set aside by 

the firm for the administration of the study. Participants 

were assured both their identity and the identity of the 

firm would remain anonymous. Cases were randomly assigned 

to each participant. 

Validation of the randomization of assignment of cases 

(CASETYPE) to participants was tested using a one-way 

analysis of variance (ANOVA). The ANOVA is an inferential 

statistical procedure used to test the null hypothesis that 

the means of three or more populations are equal to each 

other (Jaeger, 1983). Ideally, there should be no 

statistically significant difference between casetype 

assigned and each demographic variable in the model. The 

demographic variable GENEXP is a factor analyzed variable 

that includes post-study questions five, six and eight (see 

Appendix D). The other variables relate to specific 

questions on the post-study questionnaire and TOLAMB is 

based on the results of the AT-2 0 test. The results of the 

ANOVA are given in Table 3. 
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TABLE 3 

DIFFERENCES IN MEANS 

MEAN VARIANCES 
(P value) (P value) 

Ambiguity Tolerance (TOLAMB) .5642 .2850 
General Experience (GENEXP) .4126 .0055* 
Specific Experience (PSQ4) .9440 .9990 
Gender (PSQ11) .9613 .9994 
Information Sufficient (PSQ10) .3368 .1071 

*Significant p<.05 level 

The preceding results reflect the degree to which 

randomization worked. The means (see Table 3) were not 

significant on any of the five variables. There was no 

difference in means between casetype and the auditor's 

ambiguity tolerance, general experience, specific 

experience, gender or the sufficiency of information. The 

variances were also not significant for four of the 

variables. There was a significant difference in the 

variance of general experience (P = .0055). However, this 

difference was controlled for (partialled out) in the 

regression model defined in chapter four of this paper. A 

summary of subject demographics for each case and in total 

is presented in Table 4 below. The PSQ notations in Table 4 

refer to the post-study questionnaire presented in Appendix 

D. The total refers to the mean of each question. 
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TABLE 4 

SUMMARY OF DEMOGRAPHICS 

CASE 1 CASE 2 CASE 3 CASE 4 TOTAL 

PSQ-3 (% YES) 6.7% 2.5% 6.3% 7.2% 8.2% 
PSQ-•4 (% YES) 52.3% 62 .5% 62 .5% 57 .1% 59.0% 
PSQ-•5 (MEAN YRS) 3.2 3.3 5.0 4.1 4.0 
PSQ-•6 (MEAN YRS) 4.6 4.8 6.0 5.1 5.2 
PSQ-•7 

% STAFF 6.7% 6.2% 12.5% 13 .3% 
% SENIOR 80.0% 56.3% 37 .5% 40.0% 
% MANAGER 13.3% 31.3% 43 .8% 40.0% 
% PARTNER 0.0% 6.2% 6.2% 6.7% 

PSQ-•8 (MEAN YRS) 1.9 1.2 2.2 2.9 2.0 

Descriptions of the four measurement instruments are 

presented in the following section. 

3.4 Measurement Instruments 

The measurement instruments consisted of: 1) four 

researcher constructed cases, 2) researcher constructed 

questionnaires relating to inherent and control risk 

assessments, 3) the McDonald's AT-20 test and 4) a post-

study questionnaire. The measurement instruments are found 

in Appendices B-D. 

Table 5 lists each inherent and control risk factor and 

how the factor was manipulated in the each case. 
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Manipulation of Ambiguity and Risk 
by Case 
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IR FACTOR CASE 1 CASE 2 CASE 3 i CASE 4 

Client's Business Amb No Amb No Amb Yes Amb Yes 
Risk Hi Risk Hi Risk Hi Risk Hi 

Mgmt. Judgment Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Related Party Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Integrity Mgmt. Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Results Prior Audit Amb No Amb No Amb No Amb No 
Risk Lo Risk Hi Risk Lo Risk Hi 

Nonroutine Transa. Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Defalcation Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Population Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

CR FACTOR CASE 1 CASE 2 CASE 3 CASE 4 

Mgmt's Philosophy Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Assign Authority Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Mgmt's Monitoring Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Personnel Policies Amb No Amb No Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

External Influences Amb Lo Amb Lo Amb Yes Amb Yes 
Risk Lo Risk Hi Risk Lo Risk Hi 

Organizational Amb Lo Amb Lo Amb Yes Amb Yes 
Structure Risk Lo Risk Hi Risk Lo Risk Hi 

Each measurement instrument and the related variables are 

discussed below. 

3.4a Risk Cases 

The cases were constructed by the researcher and 

designed to have differing levels of risk and ambiguity. 
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Case One - low inherent and control risk and no 
ambiguity. 

Case Two - high inherent and control risk and no 
ambiguity. 

Case Three - low inherent and control risk and 
ambiguity. 

Case Four - high inherent and control risk and 
ambiguity. 

The cases were reviewed by participants in a pilot 

study to determine face validity. The members of the pilot 

study assessed the level of risk and ambiguity they 

perceived to be present in their assigned case. The pilot 

study group agreed case one had low risk and no ambiguity, 

case two had high risk and no ambiguity, case three had low 

risk and ambiguity and case four had both high risk and 

ambiguity. This agreement was determined by examining the 

response to each IR and CR factor. 

Each participant, using a 7-point Likert Scale, 

assessed the degree to which their case was realistic (post-

study questionnaire, question one [PSQ1]). The overall mean 

was 5.3115. A one-way analysis of variance (ANOVA) was used 

to test the validity of the cases as they related to realism 

(PSQ1). There should be no statistically significant 

difference between the casetype received and realism. There 

was no significant difference in means (P = .1350); however 

there was a significant difference in the variances (P = 

0.0001). The standard deviation (STD) between case two 

(0.6831) and case four (0.4688) indicates there was a wider 

variation in these two cases than between cases one (STD 

1.4736) and three (STD 1.4083). Those participants who had 
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case two or four had greater agreement on the degree to 

which their case was realistic. That is, there was a higher 

consistency of responses (less variability in assessment of 

reality) to cases two and four than to cases one and 

three.21 

A one-way ANOVA was run to determine if there was a 

significant relationship between casetype and post-study 

question ten [PSQ10] (did you have enough information to 

assess inherent and control risk?). There was no 

significant difference in casetype and PSQ10 in the mean (P 

= .3368) or the variance (.1071). Seventy-five percent of 

the participants stated there was sufficient information to 

assess inherent and control risk (statistical mean value of 

PSQ10 was .7541). The next section presents further 

validation checks on the cases using multivariate 

regression. 

Validation check. Five different case validation 

checks were run. First, multivariate regression22 was used 

as a validation check on the cases using scaled assessments 

of inherent risk and control risk as the dependent variables 

21 The variances may be created because both the 
computer and pharmaceutical industries are high-risk. 
Therefore, auditors may perceive that the cases should have 
high-risk (cases two and four) and not low risk (cases one 
and three) in order to be realistic. 

22 Set correlation is a realization of the multivariate 
general linear model, and therefore a natural generalization 
of simple and multiple correlation. It generalizes the 
univariate simple and multiple regression to their 
multivariate analogue. 
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and cases one, two, three and four as the independent 

variables. Multivariate regression permits the use of two 

dependent variables. Multivariate regression results 

indicate the cases explain .415 percent (R2 = .415) of the 

joint variance in inherent and control risk (F = 5.733, P = 

.000). Therefore, the cases did explain a statistically 

significant proportion of the joint variance in risk 

measurements. 

The second validation check on the cases was made using 

multivariate regression to determine if participants 

weighted inherent and control risk differently across the 

cases. The dependent variables were control risk and 

inherent risk and the independent variable was the set of 

the four cases.23 There was no attempt to manipulate 

inherent and control risk separately across cases. There 

was no systematic variation across cases with respect to 

23 "Multivariate regression analysis solves the 
problem of relating k X variables to a single Y by finding a 
set of weights with which to fashion the X variables, a 
linear composite that is maximally correlated with Y, as 
expressed in the regression equation. This analysis begins 
by solving the more difficult multivariate problem of 
finding two sets of weights, one set for the X variables and 
another for the Y variables such that, when separate linear 
composites are found, they are maximally correlated. Thus, 
this analysis solves for b and c. The b and c weights are 
quite analogous to the B's of multiple regression 
coefficients. Most particularly, they are partial 
regression coefficients, each being the optimal net 
contribution of its variable in the context of the other 
variables in the group. 

R-square is the proportion of the variance of y 
accounted for by x, and vice versa" (Cohen and Cohen, 1983, 
453-454). 
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inherent and control risk. As shown below, the F statistic 

on both control and inherent risk are statistically 

significant. Therefore, one can conclude participants did 

assess both types of risk across the cases and both were 

significant (probabilities: CR = .001 and IR = .000). Based 

on these findings, one can conclude the cases are valid with 

respect to risk. 

Control Risk Inherent Risk 

Multiple R-Square .239 .351 
F-Statistic 5.961 10.284 
Probability .001 .000 

The multiple R-square for the cases against inherent risk 

was .351 and against control risk is .239. This result 

indicates participants weighted (see footnote 23) IR heavier 

than CR. The heavier weight placed on IR was not surprising 

because both industries cited in the cases were high risk 

industries. The conclusions also indicate participants did 

weight the two risks differently within the cases. This 

suggests that inherent and control risks were viewed as two 

different types of risk by these auditors. 

A third validation check of the cases was based on 

whether there were differential risk perceptions across the 

cases for inherent and control risk. The order of the cases 

should have been as follows: one, two or three and four. 

There should have been no significant difference between the 

ordering of the cases for inherent versus control risk. As 

expected, participants did not significantly differentiate 
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mean audit hours between the level of inherent versus 

control risk across the cases (see mean values below). The 

results of the ANOVA on IR and CR were as follows: 

Inherent Risk Control Risk 
F = 10.06 P = .000 F = 5.96 P = .0014 

Casetype Mean Casetype Mean 
1 28.800 1 20.733 
2 35.875 2 25.733 
3 34.250 3 27.438 
4 38.000 4 30.000 

The overall F-test for a treatment effect in ANOVA is 

testing the hypothesis that all of the means are equal. The 

overall F-test was statistically significant across the 

cases for both inherent and control risk (CR: F = 5.96 P = 

.0014; IR: F =10.06 P = .000). The F-test must be a 

conservative test because it must guard against Type I 

errors over the entire set of all possible contrasts. 

An additional analysis consisted of running pairwise 

comparisons of means to test the association of inherent and 

control risk .24 The difference of the means from the was 

24 The pairwise comparisons of means protects against 
a Type I error. There should be no statistically 
significant difference between the IR and CR means and the 
cases. Inherent risk and control risk were used as the 
dependent variables and the cases were used for pairwise 
comparisons. "A pairwise comparison of two means is a 
special case of a contrast where the contrast coefficients 
are 1 and -1 for the means being compared, and 0 for all 
other means. As usually stated, the overall F test for a 
treatment effect in ANOVA is testing the hypothesis that all 
of the means are equal. This can also be thought of as a 
test of whether all possible contrasts are zero. If the 
overall F is significant, it means that there is some 
contrast that is significant, but it does not guarantee that 
any pairwise comparison is particularly important. 
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comparisons of each pairwise comparison of the four cases 

across inherent and control risk was performed to determine 

if there was a significant difference between these two 

risks. There should be no significant difference between 

the two risks and the cases since IR and CR were not 

separately manipulated. The set of pairwise comparisons of 

means is a small subset of the entire set of all possible 

contrasts. Five pairwise comparisons of means were made on 

control and inherent risk (Statistix, 1991): Least 

Significant Difference, Bonferroni, Sidak, Tukey and 

Scheffe. The comparisons of all pairwise comparisons across 

inherent and control risk were not significantly different. 

The results of the pairwise comparisons indicate inherent 

risk and control risk patterns were consistent across cases. 

Therefore, it is important to test the means further. The 
set of pairwise comparisons is a small subset of all 
possible contrasts. If there are P means, there are m = P(P-
1)/2 pairwise comparisons, so the number of comparisons 
grows rapidly as the number of means increases. Some 
control over the experimentwise error rate is desirable. (By 
experimentwise error rate, we are referring to the maximum 
experimentwise error rate under a complete or partial null 
hypothesis. Under a complete null hypothesis only some of 
the population means are equal)." (Statistix, 1991, 142-
143) 

"These pairwise comparison tests control for the 
experimentwise Type I error and permit all possible 
comparisons, orthogonal or nonorthogonal, planned or post 
hoc, to be made subject to a controlled experimentwise Type 
I error rate. These result in very conservative tests of 
means" (Cohen and Cohen, 1983, 168). 
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Pairwise comparisons suggest there were no differences in 

perceptions of control and inherent risk across the cases. 

The multivariate regression and pairwise comparison 

results indicate the difference in the ordering of cases two 

and three as they relate to inherent and control risk was 

not significant. The difference could have been caused by-

chance. There was no significant difference between cases 

two, three and four; however, there was a significant 

difference between case one and two, between case one and 

three, and between case one and four. The result of the 

ordering of the cases indicates a successful manipulation of 

risk and ambiguity as evidenced by the comparison of case 

one to the other three cases. However, there may be a 

differentiating problem with cases two, three and four. The 

direction of cases two, three and four (audit hours are 

higher for each case) was consistent with prior 

expectations; however, they were not statistically different 

from each other. 

A fifth validation check was made to determine if 

subjects in the ambiguity present cases (three and four) 

perceived significantly higher ambiguity than subjects in 

the no ambiguity cases (one and two). A one-tailed t-test 

was run on control risk question number CR3a which asked the 

subject to rank the ambiguity in their case as high, medium 
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or low.25 The mean for the no ambiguity case was 1.87 

versus a mean of 2.258 for the ambiguity present cases. The 

t statistic equalled 2.44 which was significant at the .021 

level. This result indicated a higher perception of 

ambiguity in the ambiguity present cases than there was in 

the no ambiguity present cases. This test provides evidence 

that the manipulation of ambiguity was successful. 

3.4b Test of Inherent and Control Risk Assessment 

The instrument used to assess inherent and control risk 

consisted of a list of inherent and control risk factors and 

other relevant questions. Participants read their 

individually assigned cases then, based on their assessment 

of risk, answered questions and assigned audit hours to 

their case. There were eight inherent risk factors and six 

control risk factors. The factors were classified and 

identified by using audit textbooks, Audit Standards, 

information contained in one firm's audit manual and other 

audit research. 

Prior research has incorporated inherent and control 

risk into a single component (e.g., Kreutzfeldt and Wallace, 

1986; Willingham and Wright, 1985; and Mock and Wright, 

1990). However, the audit risk model separates these into 

two separate risks. Houghton and Fogarty (1991) stated 

25 Question CR3a was coded as follows: 3 = HIGH, 2 = 
MEDIUM and 1 = LOW. 
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inherent and control risk are different even though they 

have some common components (factors). 

Factor analysis was used to test the researcher's 

belief that there were two different types of perceived 

risks (control risk and inherent risk). Factor analysis 

allows a researcher to create a few variables (called 

factors) that do a good job of representing a lot of 

variables (Jaeger, 1983). It is therefore used to make 

things simpler26. This type analysis was used because it 

26 Jaeger (1983) offers the following simplified 
explanation of factor analysis. This explanation focuses on 
the control and inherent risk factors. Each participant who 
completed the instrument would have total scores of inherent 
and control risks and each of these scores would vary across 
a sample of participants. A factor analysis of the risk 
factors would begin by calculating the correlation 
coefficient between every pair of items. Two variables have 
a correlation of zero if scores on one have no relationship 
to scores on the other. If two items of the risk factors 
had a correlation of zero, it would mean that participants' 
responses to one of the items would not be linearly related 
to their responses to the other item. It would be illogical 
to regard such items as two indicators of the same kind of 
risk; the items would have to represent different risks. 
Conversely, participants' responses to another pair of items 
on the risk factors might have had a correlation of 1.0. 
The new pair of items would apparently be measuring the same 
kind of risk since higher responses to one of the items 
would always correspond to higher responses to the other 
item. A single variable would convey as much information 
about participants' responses to this pair of items as would 
the two original variables. That single variable could be 
called a "factor." 

The higher the correlation between responses to a pair 
of items, the more reasonable it would be to think of those 
items as indicators of a single underlying factor. Factor 
analysis considers the correlations between every pair of 
items on a scale or test and groups items based on their 
degree of correlation. 

Communality and eigenvalue are two terms used in factor 
analysis. The communality of a variable is the proportion 
of its total variance that is shared with (or common to) the 
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is assumed these two risks are two orthogonal constructs and 

are not unitary. If there was only one factor (inherent and 

control risk are considered together) only one significant 

factor would emerge from the factor analysis. If two 

factors emerge, a final test of validity is the degree to 

which the second risk factor explains an incremental amount 

of variance in the dependent variable. This selection of 

factors is called an original solution or an unrotated 

solution. 

Once factors have been selected they are rotated so 

they do a better job of representing the original variables 

(Jaeger, 1983, 313). Ideally, after rotation each group of 

variables will have high correlations with one of the 

rotated factors and low correlations with all of the others 

(Jaeger, 1983, 313). 

The results of the rotated principal factor analysis 

indicates there were two different risks being assessed by 

the auditors in this study. Factor one (control risk) 

accounts for 31.316 percent of the total variance and factor 

two (inherent risk) accounts for 8.680 percent of the total 

variance. 

other original variables (Jaeger, 314). The higher the 
correlations among the original variables, the more they 
have in common, and the higher their communalities. A 
variable with a communality of 0.6 would be described as 
having 60 percent of its variation in common with the other 
variables to be factor analyzed. Eigenvalues indicate how 
much of the variation in the entire set of original 
variables is "accounted for" by each factor. 
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Factor analysis also produced eigenvalues for each 

variable. The eigenvalues27 (using an eigenvalue criteria 

of one) of 4.384 and 1.215 were produced for two factors. 

The factor pattern indicates there were two factors. These 

two factors were statistically significant (a necessary but 

not sufficient condition). As a result of factor analysis, 

one can conclude the inherent and control risk instruments 

were valid measures of these two risks. 

The instruments were tested for reliability (a 

reliability index can take on values between .0 and 1.0) . 

If the reliability is equal to one, there are no error 

components (Jaeger 1983). The reliability results were as 

follows: 

Control Risk Factors: 
Spearman-Brown .75 
Coefficient Alpha .65 
Guttman (Rulon) Coefficient .79 

Inherent Risk Factors: 
Spearman-Brown .86 
Coefficient Alpha .78 
Guttman (Rulon) Coefficient .84 

Cohen and Cohen (1983, 412) state that a measure's 

reliability should exceed .6. These results indicated the 

27 Eigenvalues are associated with factors. "They 
indicate how much of the variation in the entire set of 
original variables is "accounted for" by each factor. 
Because of the way factors are defined in a principal 
components analysis or a principal factor analysis, the 
first factor will always have the largest eigenvalue; the 
second factor the next largest eigenvalue, etc." (Jaeger, 
1983, 315) . 
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reliability of both risk factors were in the range of what 

is generally regarded as reliable measurements. 

3,4c AT-20 Test 

Ambiguity tolerance was measured by McDonald's (197 0) 

AT-20 test. There are twenty questions on this test that 

relate to ambiguous situations. Responses are scored by 

assigning a "1" if the answer relates to ambiguity tolerance 

and a "0" otherwise. A higher score indicates ambiguity 

tolerance and a lower score indicates ambiguity intolerance. 

Psychometric data relating to the reliability of the 

AT-20 test are provided in MacDonald (1970), including 

reliability estimates ranging from a low of .63 (test-

retest, six-month interval) to a high of .86 (split-half 

reliability coefficient)28 with a reported Crombach's 

Alpha of .61. These reliability estimates indicate the AT-

20 is a reliable measure of ambiguity tolerance. The AT-20 

test was chosen for this study because it has been used in 

auditing research to test ambiguity tolerance/intolerance 

(see Pincus, 1990 and Gul, 1986). 

3.4d Post-Study Questionnaire 

The post-study questionnaire was constructed by the 

researcher. It consisted of 11 questions related to general 

28 See McDonald (197 0) for validity data and Kirton 
(1981) for reliability, validity and operational usefulness 
of the scale. 
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experience, specific experience, gender, and information 

about the assigned case. 

The post-study questionnaire was analyzed using 

component analysis (a type of factor analysis)29. In a 

principal component analysis it is usually found that a 

relatively common few factors describe or "account for" most 

of the information in the original set of variables (Jaeger, 

1983). The remaining factors often account for very small 

proportions of the information in the original variables, 

either by themselves or in combination. The factor loadings 

of each post-study question were as follows: 

Factor One - Post-Study Questions 5, 6 and 8. 
Factor Two - Post-Study Questions 2, 3, 4 and 9. 

Factor Three - Post-Study Questions 1 and 10. 

Questions five, six and eight were aggregated to 

produce a single variable representing general experience 

(GENEXP). All three questions relate to the overall 

experience of the auditor. The individual questions that 

comprised factor two did not logically group when the 

questionnaire was examined. Therefore, questions three and 

four were entered into the regression to determine their 

29 The objective of this factor analysis procedure is 
to determine factors that do an adequate job of conveying 
the essential information in a larger set of variables. 
"Principal component analysis assumes that each of the 
original variables can be divided into two parts: an error 
component that reflects the less-than-perfect reliability of 
all measurements and a true-score component that is common 
to all of the variables being factor analyzed" (Jaeger 1983, 
310) . 
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impact on audit hours. Question four explained more of the 

variance in audit hours than did question three. Therefore, 

question four (PSQ4) was a reasonable surrogate for specific 

experience; therefore, it was used as a surrogate for the 

impact of specific experience (factor two) on the auditor's 

allocation of audit hours. Gender was captured in question 

11 (PSQ11). General and specific experience variables were 

entered in the model first to control for their effect. 

Factor three was not statistically significant and was not 

included in the model. Gender was not statistically 

significant and it was also excluded from the model. 

The variables employed in the study were derived from 

these measurement instruments. Table 6 identifies each 

variable, how it was measured, the expected sign on each, 

reliability information and validity checks. 
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VARIABLE 

TABLE 6 

VARIABLES FROM MEASUREMENT INSTRUMENTS 

EXPECTED 
SIGN ON 
AUDIT 

MEASUREMENT HOURS RELIABILITY VALIDITY 

GENEXP P-S QUEST. •? 

SPEC EXP P-S QUEST. ? 

TOLAMB AT 20 TEST - .61 CONSTRUCT 

CASE 4 CASE 4 + FACE 

CASE 3 CASE 3 •? FACE 

CASE 2 CASE 2 + FACE 

INHRISK INHRISK 
FACTORS 

+ .855 STRUCTURAL 

CRTRISK CRTRISK 
FACTORS 

+ .754 STRUCTURAL 

The first six variables in Table 6 were measured to 

determine what effect each had on audit hours (the dependent 

variable). It was hypothesized (Hla, Hlb, Hlc and Hid) that 

audit hours would be higher for cases two and four and 

indeterminable for case three, when compared to audit hours 

assigned to case one (see Table 6). It was also 

hypothesized (H2a and H2b), an auditor's level of ambiguity 

tolerance would impact the assignment of audit hours (see 

Table 6). 

As shown in Table 6, the researcher expected audit 

hours to be higher if inherent and control risk were high 

(cases two and four). Inherent and control risk were not 
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used as variables in the regression model but they were used 

as validation checks on the cases (see section 3.4a). Table 

6 also provides reliability and validity information on each 

variable. 

The mechanics of measurement are discussed in the 

following sections. The data coding and pilot study are 

described. A discussion of analytical procedures completes 

chapter three. 

After collecting all 68 cases, a coding scheme was 

devised and all questions were entered in a data base. The 

analytical tools used are presented in section 3.6. 

3.5a Data Coding 

The data were coded in the following manner. Firm name 

was not used but each firm was assigned an identifying 

number (1-5). The post-study questionnaire responses were 

either entered as the number provided by the participant 

(i.e. questions one, five, six, eight and nine) or dummy 

coded (1 or 0) when a yes/no response was appropriate. 

Position in the firm (question 7) was coded as follows: 1 = 

staff, 2 = senior, 3 = manager and 4 = partner. Gender 

(question 11) was coded 1 = male and 0 = female. 

Each case was identified (1, 2, 3 or 4). The control 

and inherent risk factors were entered at their numeric 

value (1-7). The total of the six 7-point CR scales were 

used as a measure of CR whereas the eight 7-point scales 

were used as the meansure of IR. Other questions with a 
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high, medium or low response were coded as follows: 1 = 

low, 2 = medium and 3 = high. The AT-2 0 test responses were 

dummy coded (1, 0). A response was assigned a number one if 

it corresponded to the required response, otherwise zero. 

Prior to conducting a study in the behavioral sciences, 

it is necessary to conduct a pilot study to offer some 

assurance the instruments used are measuring the desired 

variables. 

3.5b Pilot Study 

Prior to conducting the study, a pilot study was 

completed. A copy of the instrument used in both the pilot 

study and experiment is in Appendix B. Participants in the 

pilot study were a panel of experts (auditors with more than 

twenty years experience). The pilot study was used to 

determine if the instrument was realistic in scope, reliable 

in measurement and valid in portraying inherent and control 

risk. Face validity was assessed by asking expert auditors 

if they consider inherent and control risk as two separate 

risks and if the factors listed in the cases capture these 

risks. 

These experts were asked to state the level of 

ambiguity and risk they perceived to be present in each 

case. Each participant in the pilot group was asked to rate 

their case (high, medium or low) in relation to perceived 

ambiguity and risk. The researcher looked at the ratings of 

each case to see if each case rating agreed with the level 
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of risk and ambiguity intended by the researcher. The 

ratings on each case paralleled those made by the 

researcher. In other words, participants in the pilot study 

rated case one as having low risk and no ambiguity. 

Likewise, the researcher designed case one to have low risk 

and no ambiguity. The same agreement was true for all of 

the other three cases. 

Participants in the pilot group suggested slight 

modifications to the instrument. The modifications 

suggested were as follows: 

1. State the relative size of the subsidiary in 
relation to the parent. 

2. State if the continuing auditor of the parent will 
audit the subsidiary. 

3. State if the parent is a public or private 
company. 

4. State if the operations and inventory are at 
separate locations. 

The instrument used in the study (see Appendix B) 

reflects those modifications. The experts determined the 

cases were realistic and that the cases reflected the 

factors comprising inherent and control risks as defined by 

the auditing literature. 

Finally, the AT-20 test and the post-study 

questionnaire were completed. The results of the AT-20 test 

indicate that some participants were more ambiguity tolerant 

than were others. The post-study questionnaire was 

completed by the pilot group. After all materials were 

returned to the researcher, each participant met with the 

researcher to discuss the cases and responses. 
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3.6 Analytical Procedures 

A researcher driven hierarchical regression was used to 

analyze the data30. This procedure allows one to determine 

the correlation between each independent variable and the 

dependent variable (audit hours). 

Regression analysis also allows one to analyze the 

suppression or redundancy effect of each variable or set of 

variables. The probability of a Type I error is additive 

each time a new variable is added to the equation; 

therefore, variables used in the analysis were entered as 

sets of variables. This method also protects against 

multicollinearity and allows one to see if variables have a 

marginal effect. The incremental change due to a set may 

depend critically upon where it appears in the hierarchy; 

that is, what has been partialled from it. The make-up of 

the sets and when they are included in the model is based on 

the causal theory underlying the research. 

The following chapter provides an analyses of the 

hierarchical regression and the associated findings. 

30 The generality of multiple regression appropriately 
complements the complexity of the social and behavioral 
sciences, where "complexity" simultaneously conveys 1) the 
ideas of simplicity and correlation among potential 
influences; 2) the variety of forms in which information is 
couched; 3) and the shape and conditionality (interaction 
effects) of relationships. Multiple regression also 
provides a full yield of measure of "effect size" with which 
to quantify various aspects of relationships (r-squares and 
regression coefficients) and all of the necessary 
apparatuses relating to hypothesis testing, estimation and 
power analytic procedures (Cohen and Cohen, 1983, 13). 
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Conclusions, limitations and future research ideas are 

presented in chapter five. 



CHAPTER IV 

FINDINGS 

This chapter explains the type of analyses used to test 

the hypotheses. Findings are reported and interpretations 

of findings are presented. 

4.1 Analyses 

The hypotheses were tested using hierarchical Ordinary 

Least Squares (OLS). The dependent variable was number of 

audit hours, the reference group was Case One (low risk and 

no ambiguity) and the independent variables were as follows: 

lHAT — a + b-jX-L + b2X2 + b3X3 +b4aX4a +b4bX4b + b4cX4c + 

= audit hours; Xx = GENEXP
 31; X2 = PSQ4; X3 = 

TOLAMB; X4a FOUR
32; X4b THREE; X4c TWO. 

31 The variables entered in the first part of the 
equation are from the post-study questionnaire, as well as 
the factor analysis (e.g., GENEXP), and are entered first in 
order to control for their influence. 

32 These three variables relate to the three cases. 
Risk and ambiguity is manipulated in each case. Case one 
has low risk and no ambiguity; case two has high risk (HR) 
and no ambiguity (NA); case three has low risk (LR) and 
ambiguity (A); and, case four has both HR and A. It is 
hypothesized that case one will have the lowest number of 
audit hours. Audit hours should be higher for case two and 
case four than they are for case one. When comparing audit 
hours between case one and case three, it is indeterminable 
whether audit hours will be higher, but they will be 
different. 

71 
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Where: GENEXP = General Experience; PSQ4 = Specific 
Experience; TOLAMB = Tolerance for Ambiguity; FOUR = 
Case 4 (HR, A); THREE = Case 3 (LR, A); TWO = Case 2 
(HR, NA). (HR = high ambiguity; NA = no ambiguity; A = 
ambiguity). 

Prior to examining the existence and strength of a 

relationship, the researcher must examine the underlying 

variables for deviations from normality. Deviations from 

normality (e.g. non-linearity) make estimates biased and 

inefficient. The concept of normality is also important 

when one exams the residuals. If the residuals are not 

normal then we probably have a misspecification of the model 

or the wrong variables. 

4.la Descriptives 

Variables were examined for skewness and kurtosis. 

Skewness means a lack of asymmetry and kurtosis speaks of 

randomness of data. Examination of the variable GENEXP 

indicated that it was left skewed and leptokurtic (i.e. 

kurtosis 1.7126). The descriptive statistics indicated the 

remainder of the variables appeared normal (see Appendix E, 

Exhibit 1 for complete descriptives of all variables). 

After viewing the stem and leaf plot and histogram, it was 

determined the problem with normality with GENEXP was small. 

Log and percentile transformations on GENEXP were tried but 

normality was only marginally improved; therefore, the data 

were not transformed. After completing this analyses of the 

data the hierarchical model was constructed. 
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After running the hierarchical model, the residuals 

were saved and checked for model adequacy. The residuals of 

the estimated values of the regression provide the basis for 

assessing the adequacy of the model (Cohen and Cohen, 1983). 

The residuals were normally distributed as indicated by the 

Wilk-Shapiro plot (W-S .9764) (Appendix E, Exhibit 3). The 

kurtosis (-0.0443) and skewness (-0.3729) also suggest 

normality. The residuals were uncorrelated and 

homoscadastic. These results indicate adequate model 

specification. If the model is not adequately specified, 

one can not draw inferences based on the results of the 

hierarchical model. 

4.lb Hierarchical Model 

The hierarchical model is fully presented in Table 7 

Table 7 provides information about each set of variables as 

they enter the model, the R-square increments and the zero-

order Beta value. Appendix F, Exhibits 1-6, show the 

regression of each set of variables with audit hours as the 

dependent variable. The first set of variables entered was 

general experience and specific experience. The second set 

was ambiguity tolerance and the third set was the cases. 

The first set of coefficients, t's and p's, were 

produced by a user ordered step regression representing the 

values when the variable was entered. The change in beta, 

t's and p's (presented in Table 7) indicate the value 
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and significance of each variable when an additional set is 

added. 

The R2 increments relate to the change in R2 each time 

a new set of variables enter the model. The R2 for each set 

can be analyzed into increments in the proportion of Y 

variance due to the addition of each new set of independent 

variables to those higher in the hierarchy. 

TABLE 7 

THE HIERARCHICAL MODEL 

INCREMENTAL 
CHANGE CHANGE CHANGE R2 

VARIABLE & t P (INCREMENTAL) F P 

GENEXP -.319 -.02 .9862 
PSQ4 86.176 2.26 .0279 .0820 2.54 . 0874 

TOLAMB -4.086 -.77 .4472 .0915 
(.0095) .596 . 443 

CASE 2 119.729 2.35 .0227 
CASE 3 111.016 2 .14 .0373 
CASE 4 143.093 2.66 .0103 .2185 2.47 . 035* 

(.1270) 2.93 . 042* 

VARIABLE 1 FULLY PARTIALLED MODEL ZERO ORDER 
6 t P R2 £ 

GENEXP -4.299 -.24 .8134 -.5583 
PSQ4 84.740 2.30 .0254 97.1755 

TOLAMB -1.321 -.25 .8008 -2.5057 

CASE 2 119.729 2.35 .0227 42.9619 
CASE 3 111.016 2 .14 .0373 29 .4836 
CASE 4 143.093 2.66 .0103 .2185 68.5517 

*Significant at .05 level. 

[GENEXP = General Experience; PSQ4 = Specific 
Experience; TOLAMB = Ambiguity Tolerance; CASE 4 = Case 
4; CASE 3 = Case 3; CASE 2 = Case 2.] 
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These increments (see Table 7) in R2 are, in fact, squared 

multiple semipartial correlation coefficients (Cohen and 

Cohen, 1983). The amount of the increment in Y variance 

accounted for by this set cannot be influenced by Y variance 

associated with subsequent sets; that is, those which are 

lower in the hierarchy (Cohen and Cohen, 1983). 

The zero-order Beta value in Table 7 is the value of 

each independent variable in relation to the dependent 

variable (audit hours). Appendix F, Exhibits 7-9, provides 

the complete regression analyses as each set of variables 

entered the model. The fully partialled information 

presented in Table 7 tells one the impact on audit hours (Y) 

of each variable in the model and each one's significance. 

As shown in Table 7, the first two variables in the 

model were entered as a set of variables that represent 

certain demographic characteristics of each participant (see 

the post-study questionnaire). As a set, specific 

experience was the only variable that was statistically 

significant (see Appendix F, Exhibit 7). Eight percent (R2 

= .082) of the variance in audit hours was linearly 

accounted for by these personal characteristics (see Table 

7). In the model, the influence of demographic 

characteristics was now partialled33 from the other 

independent variables. As a part of the set of variables 

33 This methodology allows one to statistically 
control, adjust for or hold constant the influence of these 
variables in the model. 
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denoting personal characteristics, ambiguity tolerance is 

placed in the model. Ambiguity tolerance's contribution to 

R-squared is zero (a spurious artifact of chance). 

4.1c Hypotheses Hla, Hlb, Hlc and Hid 

The procedures used to test each hypothesis are 

explained below. The next set of variables entered in the 

regression were the cases; two, three and four with one 

being the reference group (see Table 7). Each case was 

statistically significant when it entered the model. That 

is, each case had significantly higher audit hours than case 

one (see Appendix F, Exhibit 9). The mean value for audit 

hours (CR2B) was as follows for each independent case: 

CASE ONE CASE TWO CASE THREE CASE FOUR 

813.20 954.37 944.37 974.46 

Hypothesis Hla states budgeted hours will be lower when 

there was low inherent and control risk and no ambiguity 

(case one) compared to when there was high inherent and 

control risk and ambiguity (case four). This hypothesis was 

first tested by entering only the cases and analyzing the 

impact of each case on audit hours (see Appendix F, Exhibit 

12). Case four had a P value of .0029 with a coefficient of 

161.266 (see Appendix F, Exhibit 12). Case one was the 

reference case; therefore, if case four differed 

significantly from case one this supported the hypothesis. 

As shown in Table 7, case four had a significant P value of 

.0103 when the set of cases was entered (see Appendix F, 
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Exhibit 9). The above mentioned results provided support 

for hypothesis Hla. 

Each case was entered independent of the other cases 

and descriptive statistics were compiled on each variable 

for each independent case. Audit hours (CR2B) had a mean 

value of 813.20, a minimum of 600 and a maximum of 1100 when 

only case one was identified. Audit hours had a mean value 

of 974.46, a minimum of 600 and a maximum of 1200 when only 

case four was identified. As hypothesized audit hours were 

lower when risk was low and ambiguity was not present. 

Based on the mean and maximum values of cases one and four, 

there was support for hypothesis Hla. The hypothesis was 

furthered tested by testing the significance of the 

difference in mean values of case one and case four. 

As shown in Table 8, the mean value for each case was 

also tested to determine if there was a statistically 

significant difference between cases. The results indicate 

there was a significant difference (t = 2.8245 and P = 

.0032) between case one and case four. The mean value of 

case one was 813,20 hours and the mean value of case four 

was 974.46 (see Table 8). As shown in Table 8, there was no 

statistically significant difference between case four and 

cases two and three. Based on the significant difference of 

case four and case one when case four entered the model 

(regression analysis); the differences in mean values of 
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audit hours; and, the significant difference in means of 

case one and case four, hypothesis Hla was supported. 

TABLE 8 

DIFFERENCE IN CELL MEANS TESTED FOR SIGNIFICANCE 
(Parenthetical Values are Sample Sizes) 

CASE 1 2 3 4 

MEAN 813.20 
(15) 

954.37 
(16) 

944.37 
(16) 

974.46 
(15) 

1 t=2.402 
P=.0098* 

t=2.223 
P=.0151* 

t=2.8245 
P= .0032* 

2 t=2.402 
P=.0098* 

t=.1778 
P=.4297 

t=.4686 
P=. 3206 

3 t=2.223 
P=.0151* 

t=.177 8 
P=.4297 

t=.64350 
P=.2613 

*.05 leve] of signii ixcance 

Hypothesis Hlb states budgeted audit hours will be 

higher when there is high risk and no ambiguity (Case 2) 

than when risk is low and there is no ambiguity (Case 1). 

In this hypothesis, there is a comparison of case two and 

case one. This hypothesis was first tested by entering only 

the cases and determining the impact of each case on audit 

hours. Case two had a P value of .0077 with a coefficient 

of 141.175. As shown in Table 7, case two had a significant 

P value of .0227 and a coefficient of 119.729 when the set 

of cases was entered. Case one was the reference case; 

therefore, if case two differs significantly from case one 

this lends support for the hypothesis. The results 

mentioned above provide support for hypothesis Hlb. 
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Each case was entered independent of the other cases 

and descriptive statistics were compiled on each variable 

for each independent case. Audit hours (CR2B) had a mean 

value of 813.20, a minimum of 600 and a maximum of 1100 when 

only case one was identified. Audit hours had a mean value 

of 954.37, a minimum of 500 and a maximum of 1200 when only-

case two was identified. As hypothesized audit hours were 

higher when risk was high and there was no ambiguity 

present. Based on the mean values of cases one and two, 

there was further support for hypothesis Hlb. The 

hypothesis was further tested by testing the significance of 

the difference in mean values of case one and case two 

holding all other cases constant (see Table 8). 

As shown in Table 8, the mean value for each case was 

also tested to determine if there was a statistically 

significant difference between cases. The mean value of 

case one was 813.20 and the mean value of case two was 

954.37 (see Table 8). The results indicate there was a 

significant difference (t = 2.402 and P = .0098) between 

case one and case two. As shown in Table 8, there was no 

statistically significant difference between case two and 

cases three and four. Based on the significant difference 

of case two and case one when case two entered the model 

(regression analyses); the differences in mean values of 

audit hours; and, the significant difference in means of 

case one and case two, hypothesis Hlb was supported. 
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Hypothesis Hlc stated budgeted hours will be different 

when there is low risk and ambiguity (Case 3) compared to 

when there is low risk and no ambiguity (Case 1). This 

hypothesis was first tested by entering only the cases and 

determining the impact of each case on audit hours. Case 

three had a P value of .0128 and a coefficient of 131.175. 

As shown in Table 7, case three had a P value of .0373 and a 

coefficient of 111.016 when case three was entered as part 

of the set of cases. Case one was the reference case; 

therefore, if case three differed significantly from case 

one this lends support for the hypothesis. The above 

mentioned results provided support for hypothesis Hlc. 

Each case was entered independent of the other cases 

and descriptive statistics were compiled on each variable 

for each independent case. Audit hours (CR2B) had a mean 

value of 813.20, a minimum of 600 and a maximum of 1100 when 

only case one was identified. Audit hours had a mean value 

of 944.37, a minimum of 750 and a maximum of 1100 when case 

three was identified. No direction was hypothesized when 

comparing case one with case three; however, the 

descriptives indicate audit hours were 131 hours higher (on 

the average) when ambiguity was present and risk was held 

constant. Based on the difference in means, there was 

support for hypothesis Hlc. The hypothesis was further 

tested by testing the significance of the difference in mean 

values of case one and case three. 



81 

As shown in Table 8, the mean values for each case was 

also tested to determine if there was a statistically 

significant difference between cases. The results indicate 

there was a significant difference (t = 2.223 and P = 

.00327) between case one and case three. The mean value of 

case one was 813.20 and the mean value of case three was 

944.37 (see Table 4.2). As shown in Table 8, there was no 

statistically significant difference between case three and 

cases two and four. Based on the significant difference of 

case three and case one when case three entered the model; 

the differences in mean values of audit hours; and, the 

significant difference in means of case one and case three, 

hypothesis Hlc was supported. 

Hypothesis Hid states budgeted hours will be highest 

when there was high risk and ambiguity (Case 4 compared to 

all other cases). This hypothesis was tested by comparing 

case four with cases one, two and three (see Appendix F, 

Exhibit 11). Table 9 provides the results of the 

comparison. 

TABLE 9 

COMPARISON OF AUDIT HOURS 
(CASE 4 AS REFERENCE CASE) 

CASE 1 CASE 2 CASE 3 

COEFFICIENT 
-143.092 

COEFFICIENT 
-23.3637 

COEFFICIENT 
-32 . 0771 

p = .0103* p = .6549 p = .5308 
* Significant at the .05 level. 
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When case four was used as the reference case, only 

case one was significant (P = .0103) (see Table 9). As 

shown in Table 9, cases two and three were not significantly 

different from case four. As one can see, the number of 

audit hours was lower on cases one, two and three than on 

case four (see Table 9 coefficients). These results provide 

partial support for hypothesis Hid. It was hypothesized 

that each case would have lower hours assigned than case 

four. The direction was correct in all cases but there was 

not a significant difference between case four and cases two 

and three. 

Each case was entered independent of the other cases 

and descriptive statistics were compiled on each variable 

for each independent case. Audit hours (CR2B) had a mean 

value of 813.20 on case one; a mean value of 954.37 on case 

two; a mean value of 944.37 on case three and a mean value 

of 974.46 on case four. The mean value of audit hours was 

higher for case four than it was for any of the other cases. 

Based on the difference in mean values, there was limited 

support for hypothesis Hid. 

The hypothesis was further tested by testing the 

significance of the difference in mean values across cases 

(see Table 8). The results indicate there was a significant 

difference (t = 2.8245 and P = .0032) between case one and 

case four. However, there was no statistically significant 

difference between case four and cases two and three. These 
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results indicate there was a significant difference in audit 

hours when risk was low and ambiguity was not present but no 

significant difference when risk and ambiguity were 

manipulated. As hypothesized (Hid) audit hours were higher 

when risks were high and ambiguity was present. 

Based on the significant differences in means of each 

case and case one, one can conclude that the difference in 

audit hours assigned to each case did not happen by chance 

but was caused by the differences between the cases. The 

cases not only had a statistically significant influence on 

audit hours when compared to case one, but also had the 

correct sign (see Table 7). Each case had a positive sign 

indicating audit hours would be increased when risk and/or 

ambiguity were present (cases two, three and four compared 

to case one). As hypothesized, the coefficients on each 

case indicate case four was assigned the highest number of 

hours; case two the second highest number; case three less 

than cases two or four; and all three cases had more hours 

assigned than case one. 

It is necessary to determine if the case coefficients 

were significantly different from one another. A regression 

analysis was run with audit hours as the dependent variable 

and cases two, three and four as the independent variables. 

The cases were significantly different from case one (F = 

2.47, P = .0351). Case one was the reference group and the 
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tests of significance between coefficients on cases two, 

three and four yielded the following results: 

Case Coefficient Case 3 Case 4 

2 119.729 t=.1776 t=.4686 
P=.4298 P=.3205 

3 111.016 t=.6434 
P=.2612 

4 143.093 t=.6434 
P=.2612 

There was no significant difference between cases two, 

three and four. However, the order of audit hours assigned 

(case one was the reference group) was correct: case four, 

case two and case three (in descending order). One can 

conclude the risk in the cases did cause hours to increase. 

The small difference in the coefficients between cases two 

(high risk, no ambiguity) and three (low risk, ambiguity) 

may be because auditors do not differentiate between risk 

and ambiguity. Ambiguity may be considered a part of risk. 

The high coefficient on case four may indicate auditors 

reacted more when both ambiguity and risk were high. In 

addition to the above tests, it is necessary to look at the 

change in R2 when the set of cases are entered into the 

regression model. 

Table 7 shows the incremental R2 of the set of cases 

was .1270 (R2 = .2085). Thus, an additional 13 percent of 

the Y variance was accounted for by the cases beyond 

personal characteristics. This set of variables had a 

statistically significant effect on audit hours (F = 2.927; 

P =.0417; t = .0024). Based on all of the above stated 
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findings, one can conclude that audit hours, as predicted, 

were significantly higher in cases two through four than 

they were in case one. 

4.Id Hypotheses H2a and H2b 

Hypothesis H2a stated the auditor's individual 

ambiguity tolerance/intolerance would cause audit hours to 

decrease. To test this hypothesis, ambiguity tolerance 

(TOLAMB) was regressed against audit hours and it was not 

statistically significant (P = .4472) [see Appendix F, 

exhibit 8]. However, the coefficient was negative (-

4.08643) as predicted (audit hours decreased). Therefore, 

it was not possible to say ambiguity tolerant auditors will 

allocate significantly fewer audit hours than ambiguity-

intolerant auditors when planning the audit. Consequently, 

hypothesis H2a was not supported by this study. 

Hypothesis H2b stated more ambiguity intolerant 

auditors would budget more hours to the audit than less 

ambiguity-intolerant auditors when ambiguity was present. 

To test this hypothesis, ambiguity tolerance was interacted 

with cases two, three and four (see Appendix F, Exhibit 10). 

The interaction terms were added to the model after the 

cases. Without interactions R2 was .2185 and with 

interactions R2 was .2308 (incremental R2 .0123) . The 

interactions were not statistically significant (F = .2719, 

t = .39340 and p = .84537). Therefore, hypothesis H2b was 

not supported by this study. It was not possible to say 
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ambiguity intolerant auditors will budget more hours to the 

audit than those more tolerant of ambiguity. 

After reporting the findings it is necessary to draw 

conclusions or inferences and apply those to the practice of 

auditing. Research should provide some additional insight 

into the topic. Chapter five provides the conclusions drawn 

by the researcher, the limitations of the research and 

possible areas for future research. 



CHAPTER V 

CONCLUSIONS, LIMITATIONS & FUTURE RESEARCH 

5.1 Conclusions 

This study used four cases in which risk and/or 

ambiguity were manipulated. The study also assessed 

ambiguity tolerance/intolerance of experienced auditors. 

Inherent and control risk factors were used to measure the 

level of risk present in each case but there was no attempt 

to separately manipulate inherent risk and control risk. 

Conclusions made as a result of this study are given below. 

5.1a Cases 

The cases, as hypothesized, had a significant influence 

on audit hours (incremental R2 = .1270, P = .0417 and t = 

.0024) as shown in Table 7. As predicted, the higher the 

risk, the higher the assigned audit hours (see Table 7). 

Therefore, auditors appear to respond in an appropriate 

manner to risk in this experiment. However, they may not 

respond to ambiguity in an appropriate manner. 

When identifying ambiguity one needs to be aware that 

ambiguity does not necessarily increase risk. There was a 

difference in the number of audit hours assigned to each 

case; however, the analysis of the mean value of the cases 

(see Table 8) indicate auditors may have difficulty 

identifying the impact of ambiguity. Case four had the 
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highest number of hours assigned (mean 974.46) and case one 

had the lowest (mean 813.20). The mean value of case two 

(high risk, no ambiguity) was 954.37 and the mean value of 

case three (low risk, ambiguity) was 944.37. There was no 

statistically significant difference between these two case 

means. There was also no significant difference between the 

mean values of case four (high risk, ambiguity) and cases 

two and three (see Table 8). These results indicate 

auditors may have difficulty identifying the difference 

between ambiguity and risk. It may be that ambiguity is 

being interpreted as risk. 

It might be helpful for firms to develop specific 

training materials to help auditors understand and deal with 

ambiguity. If ambiguity is not understood the auditor may 

allocate too many scarce resources (audit hours or team 

members) to an audit. The overallocation increases cost but 

does not necessarily produce better audits. If auditors 

understand that the presence of ambiguity does not 

necessarily increase risk, but should be handled apart from 

risk, they will be more comfortable in making judgments and 

perhaps perform more efficient audits. 

5.1b Realism of Cases 

A criticism of auditing research is a lack of realism 

in the research instruments. Consequently, participants do 

not respond as they would in a real setting making it 

difficult to reach valid conclusions. The post-study 
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questionnaire revealed participants viewed their case as 

being realistic (PSQ1) and seventy-five percent of the 

participants stated they had sufficient information to 

assess inherent and control risk (PSQ10). Based on the 

above results, the cases used in this research did provide a 

high degree of realism. Therefore, one can conclude the 

cases used in this study did provide the opportunity to 

observe audit judgment in a richer environment than is 

generally available in experimental settings. 

5.lc Inherent and Control Risks 

Although no hypothesis was made concerning the two 

types of risk, the results of this research indicate 

auditors in this study recognized and assessed both inherent 

and control risk when planning the audit. The researcher 

was interested in determining if these two risks were 

actually assessed in a "real" audit. Therefore, the 

researcher asked participating firms if they would furnish a 

copy of the guidelines used to assess these risks when 

planning the audit. Although it was not possible to obtain 

actual copies of firm manuals, several participants in the 

study stated they were required to assess both types of risk 

when planning the audit, generally by using checklists.34 

34 After completing the task, several participants 
from each firm were asked how they assessed inherent risk 
for their clients. The general response was inherent risk 
assessment was done by using checklists. 
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Factor analysis, as described earlier in this paper, 

indicated the participants did assess two different risks. 

The reliability results also provide support for two 

separate risks. The reliability for CR ranged from .65 to 

.75 and for IR from .76 to .86. The multivariate analysis 

indicated IR (.351) was weighted heavier than CR (.239) and 

each was statistically significant (IR P=.000 and CR 

P=.001). Based on these results, research should continue 

in this area to determine how auditors evaluate each risk 

and the effect each risk has on audit judgments. 

5.Id Experience 

Results of this study indicate experience does have an 

effect on budgeted audit hours. The level of general 

experience (GENEXP) did not significantly impact budgeted 

audit hours. However, as the level of specific experience 

increased budgeted audit hours increased significantly. The 

specific experience results may be because as the auditor 

gains more experience he/she is more aware of potential 

problems. Consequently, the auditor looks at more details 

resulting in a greater awareness of the additional hours 

needed to complete the task. For example, if the auditor 

has audited several pharmaceutical firms in the past, there 

is a better understanding of potential problems and a 

greater knowledge of the time that will be needed to address 

those problems. 
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Also, in this research two high risk industries were 

used, pharmaceutical research and computer. If low risk 

industries were used, the results related to specific 

experience might have been different. Based on these 

findings, it might be important for those making audit team 

assignments to be aware that specific experience is 

important. However, those with specific experience may be 

over-auditing (the coefficient was positive) whereas those 

with less experience may be under-auditing. This is an 

interesting finding that indicates the need for future 

research. It is also necessary to do further research using 

different types of industries to determine if this is a 

phenomena of high-risk industries or true across different 

types of industries. 

5.le Ambiguity Tolerance 

Ambiguity tolerance did not have a significant impact 

on audit hours assigned (incremental R2 = .0915; P - .443). 

Auditor training may be the reason for this finding. 

MacDonald (1970) concluded that ambiguity tolerance was 

associated with level of performance in ambiguous tasks. 

However, his study used students. Trained professionals may 

not be as affected by this personal characteristic. Pincus 

(1990) found only partial support for the hypothesis 

concerning the relationship between ambiguity tolerance-

intolerance and judgment performance. The impact of 
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individual auditor characteristics on professional judgment 

is an area that requires further investigation. 

In conclusion, it was found that there was a 

significant difference between cases. Therefore, auditors 

do appear to be more cautious (assign higher audit hours) 

when available information indicates risk and ambiguity are 

high. Ambiguity tolerance did not significantly impact the 

assignment of audit hours. This may be because auditors are 

trained to do their work following certain guidelines 

regardless of their personal propensities toward risk. 

Finally, the reason for these results may also be connected 

with the litigation auditors have faced in recent years. 

5.2 Limitations 

All research has limitations because models, theory and 

circumstances surrounding research are not perfect. The 

research task generally leads one to ask different questions 

or results in unanswered questions; therefore, further 

research is needed to address these questions. 

Since the study used a convenience sample, there is a 

problem with generalizability of the results. It is 

possible that the study did not capture all of the variables 

that influence an auditor's assessment of control and 

inherent risk. 

There is a problem in all studies where researcher 

constructed data are used rather than actual audit cases. 

When the auditor is planning an audit he/she will be able to 



93 

get a "feel" for the environment which is not possible 

through the use of hypothetical materials. If an auditor 

has experience with a client with similar risk, as those 

presented in the case, this experience may also bias 

opinions. Also, in a real audit situation, the auditor will 

be able to search for more information to confirm hunches or 

to support claims made by the client. Motivation of 

subjects may also be greater in a natural environment. 

5.3 Future Research 

An important issue for future research is to manipulate 

ambiguity based on negative and positive information. If 

information is ambiguous and positive it may have a 

different effect on the auditor's decision than if the 

opposite were true. Also, it would be interesting to 

determine if(how) an individual's tolerance/intolerance for 

ambiguity is related to other decisions (i.e., assessing 

internal controls, accepting a client or accepting judgments 

made by management); especially, when those decisions affect 

the allocation of scarce resources. Research involving the 

full spectrum of typical decisions made by auditors is 

needed before normative statements about the quality of 

audit judgment can be attempted (Pincus, 1990). 

It would also be informative to know if an auditor's 

ambiguity tolerance/intolerance is different from that of 

other professionals. A study of this type might reveal 

whether auditors are more conservative than other 
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professionals. One might find this personality trait has 

more influence on decision making than does conservatism. 

Auditor training, coupled with ambiguity tolerance, may 

influence reactions to ambiguity and risk. 

This study attempted to address the question: How do 

risk, ambiguity and tolerance of ambiguity affect audit 

judgment? However, it is only a start to answer this 

question. There are many other audit settings where a study 

of this type would be of interest (i.e., assessing the 

internal control environment or assessments of judgments 

made by management). 

This study attempted to segregate inherent and control 

risk factors (but did not separately manipulate them) as 

suggested by the audit planning model. Based on the 

results, these risks appear to be two different risks. In 

order to further investigate this issue, it is necessary to 

separately manipulate the level of inherent and control risk 

across cases to determine if there is a difference in each 

one's impact on audit hours. If the separation of inherent 

and control risk by auditors is valid, the audit planning 

model may be more useful in practice than previously 

believed by researchers. 
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APPENDIX A 

TABLE A.1 

IMPACT ON 
AUDIT HOURS 

X± ? (Cannot determine the effect of 
demographic variables and other 
variables being controlled for in 
the model). 

X2a + (Expect audit hours to be higher if risk 
is high and ambiguity is absent) 

X2b ? (Indeterminable when risk is low and 
ambiguity is present) 

X2c + (Expect audit hours to be higher when 
risk is high and ambiguity is present) 

X3 - (Expect audit hours to be lower if 
ambiguity tolerant) 

X4 - (Expect audit hours to be lower if 
ambiguity is present and auditor is 
ambiguity tolerant) 

Xx = Demographic variables (other variables based on 
the post-study questionnaire). 

X2a = Compares case 2 with case 1 
X2b = Compares case 3 with case 1 
X2c = Compares case 4 with case 1 
X3 = Ambiguity Tolerance - based on AT-2 0 test -

Hypothesis 2a 
X4 = Ambiguity Tolerance - Cases three and four 

Hypothesis 2b 
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APPENDIX B 

CASES 1-4 
CONTROL AND INHERENT RISK FACTORS 

Introduction 

When planning audit work, auditors consider the risks 
involved that may relate to individual errors and to errors 
aggregated across all accounts and classes of transactions 
that may be material to the financial statements. Several 
types of risk bear on the audit and the auditor is aware 
that these risks interrelate. 

SAS No. 47 requires an auditor to consider the three 
components of audit risk at the individual balance or class 
of transactions level. The Statement recognizes that 
inherent risk and control risk bear an inverse relationship 
to detection risk. That is, the lower inherent risk and 
control risk, the higher the planned detection risk. 
Conversely, planned detection risk is set lower if inherent 
risk and control risk are assessed at higher levels. 
Inherent risk is the susceptibility of an account balance or 
class of transactions to material misstatements, without 
consideration of the control structure. Control risk is the 
risk that the client's control structure policies and 
procedures will not prevent or detect material misstatements 
on a timely basis. 

The auditor obtains information to assess inherent risk and 
control risk by obtaining information about the client's 
business and industry; analyzing recent financial 
information; updating knowledge of applicable accounting, 
auditing and regulatory standards; and obtaining an 
understanding of the client's control environment. 

In this study, you are asked to judge inherent and control 
risk as they relate to the planning stage of the audit. The 
assessment of these two risks will aid you in setting audit 
hours for this year's audit of your client. 

Last year's audit required 800 hours for ABC and 100 for 
HTS. 
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Instructions: 

1. Please read the case material and financial information 
you have been provided. The decisions you will be 
asked to make about the case should be based solely on 
the material included in the case and related financial 
information. (In an actual audit situation you would, 
most likely, have far more information available). 

2. Once you have completed reading the case material turn 
to the page of risk factors and assess each risk 
identified as it relates to the case material. You are 
asked to assess each risk on a scale from 1 to 7, with 
1 being the lowest level of risk and 7 being the 
highest level of risk. Please circle only one number 
for each risk identified. 

3. You are also asked to estimate the number of hours for 
the current audit. The previous audit of the company 
was budgeted at 800 hours for the parent and 100 for 
the subsidiary (which was audited by an auditor not in 
your firm). 

4. The final request is to answer the questions on page 6 
and 7.35 These questions also relate to the case 
material and the upcoming audit of the company. 

35 One case will be given to each subject; therefore, 
the questions referred to will appear on the pages where the 
inherent risk and control risk factors are given. 
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CASE 1 

ABC Company is engaged in the production of pharmaceuticals 
and has been audited by your firm for the past five years. 
ABC is a publicly traded firm. You are to submit an audit 
plan to the partner. This is your first experience with 
ABC; however, you have audited similar entities over the 
past five years. Investigation of the prior year's working 
papers indicates that ABC is a stable company. Audit 
opinions for prior years have all been unqualified. The 
terms of an existing bank loan require an unqualified 
opinion be issued for 1992. The bank loan also requires 
that a certain capital adequacy ratio be maintained. 

Your initial review of prior working papers and your 
interviews with key personnel in each department of ABC 
indicate the firm is still in very good financial condition. 
Their financial ratios indicate they have sufficient working 
capital and they would not have a problem satisfying their 
bank loan requirements. They have available a bank line of 
credit for fixed asset borrowing and working capital of $4 
million, of which $1.6 million was being utilized as of 
August 31, 1992. 

Further investigation of the client reveals that ABC 
acquired a subsidiary this year. The new subsidiary, High-
Technology Software and Hardware (HTS), develops high-
technology software and hardware for commercial use. HTS is 
15 percent the size of ABC. ABC is closely monitoring the 
activities of HTS. You verify this by looking at written 
reports and through interviews with key personnel. 

The accounting practices followed by ABC Company are 
consistent with industry practice. The accounting 
procedures and policies did not change during 1992. ABC's 
policy in the past has been to book all adjusting journal 
entries proposed by your firm. The entries have been of a 
routine nature and have not involved significant amounts. 
No evidence of intentional misstatements has been found. 
ABC is quick to spot problems and to correct them in a 
positive manner. ABC is very concerned about issuing 
accurate financial statements and is willing to make any 
necessary adjustments. Your interviews with management and 
other key employees substantiate these conclusions. 

The former auditors of HTS told you that HTS's management 
has high integrity and is very easy to work with. You are 
familiar with the former auditors reputation. You consider 
their work to be of high quality and very efficient. The 
prior auditors told you their audit last year required 100 
hours. You will audit both entities. 
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The new subsidiary (HTS) installed new accounting software 
for ABC this year. This change was made to up-date ABC's 
system and to provide compatibility between ABC and HTS's 
system. This change was accepted by ABC's accounting 
personnel and there have been few problems because of the 
change. You have another pharmaceutical client who uses 
this same software. You consider the software to be of high 
quality. 

Internal control for ABC in previous years has been judged 
to be adequate. However, internal control procedures had to 
be updated in the HTS subsidiary. For example, the 
inventory storekeeper was also responsible for the perpetual 
inventory records. HTS had no formal authorization 
procedures relating to the release of raw materials from the 
storeroom. The sales manager prepared the shipping bill of 
materials. This was quickly changed and a proper 
segregation of duties was adopted by hiring one additional 
person to be responsible for the inventory records. 

Centralized management is maintained by ABC. ABC maintains 
control over all financing and operating decision-making. 
Budgets are available and they are made in sufficient detail 
to enable management to monitor operations and make 
corrections as necessary. The organizational chart shows a 
good division of decision making tasks. A review of the 
minutes of Board of Director's meetings suggests the Board 
is actively involved in the decision processes and in 
monitoring activities. The Board has outside directors. 

Investigation of the software entity (HTS) shows that 
operating and financing decisions were once dominated by the 
two persons who started the company. These two officers are 
also active in the development of new products. The company 
is three years old. Within the last year, there has been no 
turnover in the accounting department and there is a low 
turnover in the sales department. The Controller has been 
employed since the inception of the company and has 
extensive experience in this industry. The accounting 
department is staffed with well-qualified, well trained 
personnel. Interviews and observations indicate each is 
capable of carrying on his/her assigned duties. 

Sales of HTS are made direct and to wholesale distributors 
of pharmaceutical software packages. Special discounts are 
offered to major distributors. These discounts are in line 
with industry practices. The pricing strategy is clearly 
based on an increased level of demand for the product and a 
competitive advantage over competitors. 

Since acquisition of this entity by ABC, several new 
customers have been acquired by HTS. Twenty-five percent of 
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accounts receivable is comprised of new customers. The 
collection history of these customers is limited; however, 
HTS's credit policy is not to accept any new credit 
customers unless they have a "AAA" credit rating. 

Bonuses at HTS are paid based on net sales. Interviews with 
client personnel indicate that there is not much pressure to 
meet earnings projections. Quality control and meeting of 
orders on a timely basis is stressed. 

Because ABC engages in the production of pharmaceuticals 
they are subject to special regulations regarding inventory 
control. These regulations were adhered to in the past. 
ABC requires no item be included in inventory until the 
product has received FDA approval. 

ABC uses the LIFO inventory method. Standard costing is 
used to price the products that flow through a process cost 
system. All variances between standard and actual costing 
are closed to inventory and cost of goods sold at the end of 
the period. This method provides better inventory 
valuation. HTS used normal costing to price their products 
and the LIFO inventory method. Under normal costing, the 
actual materials and labor costs are accumulated and a 
predetermined rate is used to apply overhead. At year-end, 
over- or underapplied overhead is closed to cost of goods 
sold. ABC required HTS to change to standard costing. 
Interviews with key personnel suggest that the accounting 
department, Controller and the production manager favored 
this change. 

The inventory of HTS consists of only a few key products but 
they have not experienced a decline in demand for these 
products this year. You confirm this by investigating sales 
orders. There does not appear to be a going-concern problem 
with this entity. 

The HTS company has entered into a new lease agreement. 
Lease transactions are often very complex and have very 
specialized accounting rules. The lease was signed in 
December 1991 and was classified as an operating lease. 
However, this year the audit team should determine that the 
accounting for the operating lease is correctly handled by 
the client. HTS has a long rent-free period. Investigation 
of the records indicates that rent expense has been recorded 
this year for the new lease. 

HTS has key customers that comprise 3 0 percent of its total 
sales revenue. SFAS No. 105 requires disclosures of 
concentration of credit risk for all financial instruments, 
which would include accounts receivable. The auditor should 
be aware of the possibility of the client losing a major 
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customer and the effect of such a loss. There has been a 
substantial increase in accounts receivable this period. 
Review of various documents concerning these key customers 
indicates there is a very small chance of losing one of 
them. 

You scan the Wall Street Journal and discover that a new 
cholesterol-reducing medication product developed by ABC has 
just been approved by the FDA. A product of this type is 
not on the market. Approval of this product makes ABC a 
leader in this field. The new product will be test-marketed 
between now and the end of the year. ABC has not included 
any of the costs relating to this product in inventory. 
Another article in the Wall Street Journal states that HTS 
has successfully marketed a new pharmaceutical software 
package. 
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CASE 2 

ABC Company is engaged in the production of pharmaceuticals 
and has been audited by your firm for the past five years. 
ABC is a publicly traded firm. You are to submit an audit 
plan to the partner. This is your first experience with ABC 
and you have not audited high-technology firms in the past. 
Investigation of the prior year's working papers indicates 
that ABC has been a stable company. Audit opinions for 
prior years have all been unqualified. The terms of an 
existing bank loan require an unqualified opinion be issued 
for 1992. The bank loan also requires that a certain 
capital adequacy ratio be maintained. 

Your initial review of prior working papers and your 
interviews with key personnel in each department of ABC 
indicate the firm may not be in as stable a financial 
condition as in prior years. There appears to be a problem 
(since the acquisition of the new subsidiary) with their 
satisfying their bank loan requirements. They have 
available a bank line of credit for fixed asset borrowing 
and working capital of $4 million, of which $3.0 million was 
being utilized as of August 31, 1992. 

Further investigation of the client reveals that ABC 
acquired a subsidiary this year. The new subsidiary, High-
Technology Software and Hardware (HTS), develops high-
technology software and hardware for commercial use. HTS is 
15 percent the size of ABC. ABC is closely monitoring every 
part of the new subsidiary. You verify this by looking at 
written reports and interviewing key personnel. 

The accounting practices followed by ABC Company are 
consistent with industry practice. The accounting 
procedures and policies did not change during 1992. ABC's 
policy in the past has been to book all adjusting journal 
entries proposed by your firm. The entries have been of a 
routine nature and have not involved significant amounts. 
No evidence of intentional misstatements has been found. 
ABC is quick to spot problems and to correct those problems 
in a positive manner. ABC is very concerned about issuing 
accurate financial statements and is willing to make any 
necessary adjustments. Your interviews with management and 
other key employees substantiate these conclusions. 

The former auditors of HTS told you that HTS's management is 
aggressive but has high integrity. They did have some 
difficulty with HTS because they were not always willing to 
make recommended financial statement adjustments. You are 
familiar with the former auditors reputation. You consider 
their work to be of high quality and very efficient. The 
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prior auditors told you their audit last year required 100 
hours. You will audit both entities. 

ABC has installed new accounting software. This software 
was developed by their new subsidiary. This change was made 
to up-date ABC's system and to provide compatibility between 
ABC and HTS's systems. The change did create some problems. 

In previous years, internal control has been judged to be 
adequate for ABC. Investigation of HTS indicates they have 
not had a proper segregation of duties. At HTS, the 
storekeeper was responsible for the perpetual inventory 
records. There was no formal authorization given to release 
raw materials from the storeroom. The sales manager 
prepared the shipping bill of materials. ABC is in the 
process of updating internal control procedures at HTS. 
This is substantiated by reviewing the written assignments 
of personnel. 

Centralized management is maintained by ABC. Inspection of 
records and interviews with personnel at HTS indicate 
authority and responsibility are not clearly defined through 
the middle management level at HTS. The organizational 
chart of HTS does not show a good division of decision 
making tasks. A review of the Board of Director's meetings 
suggests the Board is not actively involved in the decision 
processes and in monitoring activities at HTS. HTS does not 
have a well-defined budget that can be used to evaluate 
performance. 

Investigation of the software company (HTS) entity indicates 
operating and financing decisions continue to be dominated 
by the two persons who started the company. These two 
officers are also active in the development of new software. 
The company is three years old. Within the last year, there 
has been a turnover of three of the five people in the 
accounting department and there is a high turnover in the 
sales department. The Controller was hired within the last 
year. 

An investigation of the termination papers and discussions 
with management indicate the turnover in the accounting 
department of HTS was due to problems not associated with 
the firm. Some people did leave because they were not 
willing to adapt to the new segregation of duties required 
by ABC. The new people all have extensive experience in 
larger accounting departments. The new Controller has two 
years experience with another high-technology firm. 

Based on inquiries with management you discover one 
salesperson left because he was caught selling technological 
information. Other salespersons left because they could not 
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perform due to a lack of working knowledge of the industry. 
ABC has not experienced employment-related work stoppages 
and considers its employee relations to be excellent. There 
is a high turnover of employees in the high-technology 
industry. 

Sales of HTS are made direct and to wholesale distributors 
of pharmaceutical software packages. Special discounts are 
offered to major distributors. Such discounts may erode 
long-term profitability unless the pricing strategy is 
clearly based on an increased level of demand for the 
product and a competitive advantage over competitors. 

Since acquisition of this entity by ABC several new 
customers have been acquired by HTS. These customers make 
up 25% of HTS's accounts receivable. HTS's personal 
collection history of these customers is limited because 
they are new customers. Increases in the customer base makes 
it more difficult for management to estimate the allowance 
for doubtful accounts. However, management has documented 
the credit worthiness of each new customer. They have been 
careful to maintain a conservative credit policy. 

HTS has new policies concerning support and warranties. HTS 
provides support for their software programs and a two-year 
warranty on their hardware. The cost of this support has 
been estimated to be no more than two percent of sales. 
This is within industry norms. Most competitor's offer a 
one-year warranty on hardware. 

HTS's management is very concerned with meeting earnings 
projections. Interviews with employees suggests there is 
pressure to stay within the budget and to meet earnings 
projections. They suggest that management is willing to 
talk to them and to provide any assistance necessary to 
eliminate the problems that may be causing poor performance. 
There is pressure on those developing a new pharmaceutical 
software. Bonuses at HTS are paid based on net sales. 

Because ABC is engaged in the production of pharmaceuticals 
they are subject to special regulations regarding inventory 
control. These regulations have been adhered to in the 
past. Research and development costs, in general, should be 
expensed. Both entities have high R & D costs. However, 
inventory and equipment acquired for R & D purposes that 
have alternate uses can be capitalized. ABC and HTS 
capitalize certain R & D expenses. This is an acceptable 
practice in their industry. Consequently, ABC includes 
products in inventory prior to FDA approval. This is not a 
new practice for them. 
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ABC uses the LIFO inventory method. Standard costing is 
used to price the products that flow through a process cost 
system. All variances between standard and actual costing 
are closed to inventory and cost-of-goods sold (CGS) at the 
end of the period. This method provides better inventory 
valuation. HTS used normal costing to price their products 
and the LIFO inventory method. At year-end, over- or 
underapplied overhead was closed to CGS. ABC required HTS 
to change to standard costing and to close variances to 
inventory and CGS. The accounting department, Controller 
and production manager all resisted this change. 

The inventory (at both ABC and HTS) is closely monitored by 
management because it is very susceptible to theft, 
obsolescence and deterioration. Certain types of the 
inventory have special storage requirements. HTS does not 
have adequate storage facilities for all their components. 

The inventory of HTS consists of only a few key products but 
they have not experienced a decline in demand for these 
products this year. You confirm this by investigating sales 
orders. There does not appear to be a going-concern problem 
with this entity. 

HTS has entered into a new lease agreement. Lease 
transactions are often very complex and have very 
specialized accounting rules. The lease was signed in 
December 1991 and was classified as an operating lease. 
This year the audit team should determine that the 
accounting for the operating lease is correctly handled by 
the client. HTS has a long rent-free period, and has not 
recorded any rent expense this year for the new lease. 

HTS has key customers that comprise 30 percent of its total 
sales revenue. SFAS No. 105 requires disclosures of 
concentration of credit risk for all financial instruments, 
which would include accounts receivable. The auditor should 
be aware of the possibility of the client losing a major 
customer and the effect of such a loss. There has been a 
substantial increase in accounts receivable this period. 
Review of various documents concerning these key customers 
indicates there is a reasonable chance of losing one of 
them. 

As the In-Charge, you have discovered some potential 
adjustments while planning this year's audit that could 
indicate previously issued quarterlies are materially 
misstated. These include the straight-line recognition of 
the lease expense, the additional year's warranty on 
hardware and the method used to value inventory by HTS. ABC 
has some products on which the patent expires next year. 
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At the end of this long day, you take time to scan the Wall 
Street Journal. You find two articles that relate to this 
client. First, another pharmaceutical manufacturer has 
received FDA approval for a cholesterol reducing product. 
ABC has been waiting for FDA approval on a similar product. 
The product will be test-marketed early next year. While 
waiting on approval, ABC has deferred some R & D costs and 
they have been building inventory of this item. The new 
item comprises $1M of their total inventory. Second, one of 
HTS's biggest competitors has successfully marketed a new 
pharmaceutical software package. HTS has been working to 
develop a similar software package that would expedite 
third-party transactions. 
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CASE 3 

ABC Company is engaged in the production of pharmaceuticals 
and has been audited by your firm for the past five years. 
This is a publicly traded firm. You are to submit an audit 
plan to the partner. This is your first experience with 
ABC; however, you have audited similar entities in the past. 
Investigation of the prior year's working papers indicates 
that ABC is a stable company. Audit opinions for prior 
years have all been unqualified. The terms of an existing 
bank loan require an unqualified opinion be issued for 1992. 
The bank loan also requires that a certain capital adequacy 
ratio be maintained. 

Your initial review of prior working papers and your 
interviews with key personnel in each department of ABC 
indicate the firm remains in good financial condition. 
Their financial ratios indicate they have sufficient working 
capital and they would not have a problem satisfying their 
bank loan requirements. They have available a bank line of 
credit for fixed asset borrowing and working capital of $4 
million, of which $1.6 million was being utilized as of 
August 31, 1992. 

Further investigation of the client reveals that ABC has 
acquired one subsidiary this year. The new subsidiary, High 
Technology Software and Hardware (HTS), develops high 
technology software and hardware for commercial use. HTS is 
15 percent the size of ABC. ABC states they are closely 
monitoring HTS; however, you have not found any written 
reports to confirm this fact. 

The accounting practices followed by ABC Company are 
consistent with industry practice. The accounting 
procedures and policies did not change during 1992. ABC's 
policy in the past has been to book most adjusting journal 
entries proposed by your firm. Some of the entries have 
involved significant amounts. However, no evidence of 
intentional misstatements has been found. ABC is very 
concerned about issuing accurate financial statements and is 
willing to make any necessary adjustments. 

The former auditors of HTS told you that HTS's management is 
aggressive but they have had few problems with them. They 
did not have any difficulty when requesting adjustments to 
the financial statements. You are not familiar with the 
former auditors reputation or work. The prior auditors used 
100 hours to audit HTS. You will audit both entities. 

The new subsidiary (HTS) installed new accounting software 
for ABC this year. This change was made to up-date ABC's 
system and to provide compatibility between ABC and HTS's 
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system. You have another client who uses this software and 
you consider it to be good. However, the software change 
did create some problems within the accounting department. 
The extent and affect of errors due to this change have not 
been determined; however, you believe the effects are not 
material. 

Internal control for ABC in previous years has been judged 
to be adequate. However, HTS has not clearly defined 
authority and responsibility through middle management. 
Internal control procedures had to be updated in the 
subsidiary. For example, the inventory storekeeper was also 
responsible for the perpetual inventory records. HTS had no 
formal authorization to release raw materials from the 
storeroom. The sales manager at HTS prepared the shipping 
bill of materials. 

Decentralized management is maintained by each entity. The 
same accounting system is used by the parent and the 
subsidiary; however, they are not centralized. Each entity 
is autonomous and each operates independently regarding 
financing and operating decision-making. ABC's management 
states that all material decisions made at HTS must be 
approved by ABC. You find no documentation of this fact. 
However, investigations reveal HTS has not made any 
material changes since acquisition. Detailed budgets are 
prepared by each entity. HTS does not have detailed job 
descriptions and there is some confusion about authority. 

Investigation of the software company (HTS) entity indicates 
operating and financing decisions continue to be dominated 
by the two persons who started the company. These two 
officers are also active in the development of new software. 
The company is three years old. 

The Controller has been with the firm since its inception. 
Three of the five people in the accounting department are 
new. The new hires do have experience in larger 
organizations. 

Sales of HTS are made direct and to wholesale distributors 
of pharmaceutical software packages. Special discounts are 
offered to major distributors. Such discounts may erode 
long-term profitability unless the pricing strategy is 
clearly based on an increased level of demand for the 
product and a competitive advantage over competitors. You 
are not certain how these discounts have affected 
profitability. 

Since acquisition of this entity by ABC, several new 
customers have been acquired by HTS that make up 25% of the 
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accounts receivable. HTS's collection history of these 
customers is limited because they are new customers. 

Bonuses are paid at HTS based on net sales. Interviews with 
client personnel suggest there is pressure to meet earnings 
projections. There is pressure on those developing new 
pharmaceutical software. You are not sure how employees 
react to this pressure. 

Since ABC is engaged in the production of pharmaceuticals 
they are subject to special regulations regarding inventory 
control. These regulations have been adhered to in the 
past. ABC requires that no item be included in inventory 
until the product has received FDA approval. R & D expense 
is not always expensed in the period incurred. This is a 
common practice in both of these industries. The inventory 
at both ABC and HTS requires close monitoring because it is 
very susceptible to theft, obsolescence and deterioration. 
You have been unable to determine if HTS is successfully 
monitoring inventory because of the previous lack of 
segregation of duties. However, there have been no material 
adjustments to inventory in the past by either ABC or HTS. 

The computer software industry is changing very rapidly. 
Inventory may quickly become obsolete. Certain types of the 
inventory also have special storage requirements. 

ABC uses the LIFO inventory method. Standard costing is 
used to price the products that flow through a process cost 
system. All variances between standard and actual costing 
are closed to inventory and cost of goods sold at the end of 
the period. This method provides better inventory 
valuation. HTS used normal costing to price their products 
and the LIFO inventory method. Under normal costing, the 
actual materials and labor costs are accumulated and a 
predetermined rate is used to apply overhead. At year-end, 
over- or underapplied overhead is closed to cost of goods 
sold. ABC required HTS to change to standard costing. 

The inventory of ABC and HTS consists of only a few key 
products but they have not experienced a decline in demand 
for these products this year. You confirm this by 
investigating sales orders. There does not appear to be a 
going-concern problem with either entity. 

HTS has entered into a new lease agreement. Lease 
transactions are often very complex and have very 
specialized accounting rules. The lease was signed in 
December 1991 and was classified as an operating lease. 
However, this year the audit team should determine that the 
accounting for the operating lease is correctly handled by 
the client. HTS has a long rent-free period. 
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HTS has key customers that comprise 30 percent of its total 
sales revenue. SFAS No. 105 requires disclosures of 
concentration of credit risk for all financial instruments, 
which would include accounts receivable. The auditor should 
be aware of the possibility of the client losing a major 
customer and the effect of such a loss. There has been a 
substantial increase in accounts receivable this period. 

As the In-Charge, you have discovered some potential 
adjustments while planning this year's audit that could 
indicate previously issued quarterlies are misstated. These 
include the straight-line recognition of the lease expense 
and the method used by HTS to value inventory. Also, 
accrued warranty expense may not accurately reflect HTS's 
new policies. 

You scan the Wall Street Journal and find that a new 
cholesterol-reducing medication product developed by ABC has 
just received FDA approval. The product will be test-
marketed between now and the end of the year. This product 
comprises $500,000 of reported inventory. You also find 
that one of HTS's biggest competitors is planning to release 
a new pharmaceutical software package early next year. HTS 
has been working to develop a similar software package that 
would expedite the processing of third-party transactions. 
This development by the competition could hamper the 
marketing of HTS's software. 
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CASE 4 

ABC Company is engaged in the production of pharmaceuticals 
and has been audited by your firm for the past five years. 
ABC is a publicly traded entity. You are to submit an audit 
plan to the partner. This is your first experience with ABC 
and with the pharmaceutical industry. Investigation of the 
prior year's working papers suggests that ABC has been a 
stable company. Audit opinions for prior years have all 
been unqualified. The terms of an existing bank loan 
require an unqualified opinion be issued for 1992. The bank 
loan also requires that a certain capital adequacy ratio be 
maintained. 

Your initial review of prior working papers and your 
interviews with key personnel in each department of ABC 
indicate that ABC may not be as financially stable as they 
were in the past. ABC has experienced some cash-flow 
problems this year. It may be the result of the acquisition 
of a new subsidiary (HTS). ABC has available a bank line of 
credit for fixed asset borrowing and working capital of $4 
million, of which $3.0 was being utilized as of August 31, 
1992 . 

Further investigation of the client reveals that ABC has 
acquired a new subsidiary this year. The new subsidiary, 
High Technology Software and Hardware (HTS), develops high 
technology software (HTS) for commercial use. HTS is 15 
percent the size of ABC. ABC states they are closely 
monitoring HTS; however, you have not found any written 
reports to confirm this fact. 

The accounting practices followed by ABC Company are 
consistent with industry practice. Your initial review of 
the accounting procedures and policies reveals that they may 
not have changed during 1992. ABC's policy in the past has 
been to book most adjusting journal entries proposed by your 
firm. The entries have been of a routine nature but some 
have involved significant amounts. No evidence of 
intentional misstatements has been found. The entity is 
somewhat concerned about issuing accurate financial 
statements. 

The former auditors of HTS suggest that HTS's management is 
aggressive in their methods of operations and in their 
financial reporting practices. The auditors indicated that 
HTS management has been more interested in paying less tax 
than in the fairness of the financial statements. Proposed 
audit adjustments were resisted by the client. You are not 
familiar with the reputation or work of the former auditors. 
They informed you that it took them 100 hours to audit HTS. 
You will audit both entities. 



114 

The new subsidiary (HTS) installed new accounting software 
for ABC this year. This change was made to up-date ABC's 
system and to provide compatibility between ABC and HTS's 
systems. The change did create some problems within the 
accounting department. The extent and affect of errors due 
to this change have not been determined. You are not 
familiar with this software. 

Internal control for ABC in previous years has been judged 
to be adequate; however, last year your firm's auditor did 
request ABC to change several reporting procedures to 
strengthen internal controls. You cannot find evidence that 
those procedures were implemented. Internal control 
procedures also need to be updated in the subsidiary. For 
example, the inventory storekeeper is also responsible for 
the perpetual inventory records. HTS has no formal 
authorization given to release raw materials from the 
storeroom. The sales manager at HTS prepares the shipping 
bill of materials. 

Decentralized management is maintained by each entity. The 
same accounting system is used by the parent and the 
subsidiary; however, they are not centralized. Each entity 
is autonomous and each operates independently regarding 
financing and operating decision-making. You discover HTS 
has no written job descriptions or extensive organizational 
charts available. Authority and responsibility are not 
clearly defined at HTS. It appears that HTS's former owners 
simply monitored company performance by looking at sales and 
expenses. HTS does have a budget; however, it appears that 
middle management may be too busy to evaluate material 
deviations from the budget. Management states they are 
monitoring the deviations but you have not been able to 
confirm this fact. 

Investigation of the software company (HTS) entity suggests 
operating and financing decisions continue to be dominated 
by the two persons who started the company. These two 
officers are also active in the development of new software. 
The company is three years old. 

Within the last year, there has been a turnover of three of 
the five people in HTS's accounting department and there is 
a high turnover in the sales department. The Controller was 
hired within the last year. He has not had experience in 
the high-technology industry. Employees in the accounting 
department state there have been a number of errors since 
the new Controller made several changes. There has been a 
significant amount of overtime in the accounting department. 
The software support department has been expanded. 
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You attempt to determine why there has been such high 
turnover of employees at HTS, but discover there was no 
documentation concerning the employees' termination. 
Inquiry of the personnel manager does not provide you with 
any helpful information. 

Sales of HTS are made direct and to wholesale distributors 
of pharmaceutical software packages. Special discounts are 
offered to major distributors. Such discounts may erode 
long-term profitability unless the pricing strategy is 
clearly based on an increased level of demand for the 
product and a competitive advantage over competitors. 
Since acquisition by ABC, HTS has acquired several new 
customers. These new customers comprise 25% of HTS's 
accounts receivable. HTS's past collection problems may 
indicate that they have a liberal credit policy. 

Increases in the customer base makes it more difficult for 
management to estimate the allowance for doubtful accounts. 
Also, HTS has new policies concerning support and hardware 
warranty. HTS instituted new programs that provide free 
support for their software programs and a two-year warranty 
on their hardware. The cost of this support has been 
estimated to be no more than two percent of sales. This 
estimate is within industry norms but similar entities 
charge for support and have a one-year warranty on hardware. 

HTS's management seems to be very concerned with meeting 
earnings projections. Interviews with employees suggests 
there is a great deal of pressure to meet earnings 
projections and control costs. You are not sure how 
employees react to this pressure or its effect on financial 
reporting. 

Since ABC is engaged in the production of pharmaceuticals 
they are subject to special regulations regarding inventory 
control. These regulations have been adhered to in the 
past. Research and development costs in general should be 
expensed. However, inventory and equipment acquired for R & 
D purposes that have alternate uses should be capitalized. 
Therefore, ABC does include items in inventory prior to the 
product receiving FDA approval. Procedures should be 
performed addressing the accounting for R & D expenses in 
both entities. 

ABC uses the LIFO inventory method. Standard costing is 
used to price the products that flow through a process cost 
system. All variances between standard and actual costing 
are closed to inventory and cost of goods sold at the end of 
the period. This method provides better inventory 
valuation. HTS used normal costing to price their products 
and the LIFO inventory method. Under normal costing, the 
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actual materials and labor costs are accumulated and a 
predetermined rate is used to apply overhead. At year-end, 
over- or underapplied overhead is closed to cost of goods 
sold. ABC required HTS to change to standard costing. The 
accounting department, Controller and the production manager 
all resisted this change. 

Inventory at ABC is closely monitored by management as 
required by the regulatory authorities. Inventory at HTS is 
closely controlled and it is very susceptible to theft, 
obsolescence and deterioration. Certain types of the 
inventory have special storage requirements. HTS does not 
have adequate storage facilities for all components. 

The inventory of HTS consists of only a few key products. 
Investigation of sales orders indicates they are 
experiencing some decline in sales of one of these products. 
HTS has two hardware items and three software packages that 
represent a large percentage of their sales. The computer 
software industry is changing very rapidly. Inventory may 
quickly become obsolete. 

HTS has entered into a new lease agreement. Lease 
transactions are often very complex and have very 
specialized accounting rules. The lease was signed in 
December 1991 and was classified as an operating lease. 
However, this year the audit team should determine that the 
accounting for the operating lease is correctly handled by 
the client. HTS has a long rent-free period and has not 
recorded any rent expense this year for the new lease. 

HTS has key customers that comprise 3 0 percent of its total 
sales revenue. SFAS No. 105 requires disclosures of 
concentration of credit risk for all financial instruments, 
which would include accounts receivable. The auditor should 
be aware of the possibility of the client losing a major 
customer and the effect of such a loss. There has been a 
substantial increase in accounts receivable this period. 
Review of various documents concerning these key customers 
indicates there is some reasonable chance of losing one of 
them. 

As the In-Charge, you have discovered some potential 
adjustments while planning this year's audit that could 
indicate previously issued quarterlies are materially 
misstated. These include the straight-line recognition of 
the lease expense and the method used to value inventory by 
HTS. Accrued warranty expense may also need to be reviewed. 

When you arrive at home in the evening, you take time to 
scan the Wall Street Journal. You discover two facts 
relating to this client. First, a competitor of ABC has 
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just received FDA approval on a cholesterol reducing 
product. ABC has been waiting for FDA approval on a similar 
product. ABC has deferred some R & D costs in relation to 
this product and they have been building inventories in 
anticipation of its approval. The reported inventory 
consists of $1M of this new product. Second, one of HTS's 
biggest competitors has successfully marketed a new 
pharmaceutical software package. HTS has been working to 
develop a new software package that would expedite 
procedures relating to third-party transactions. This 
development by the competition could hamper the marketing of 
HTS's software. 
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FINANCIAL INFORMATION 

Revenues for ABC and HTS for August 1992 were 11.8% lower 
than planned, reflecting the decline in sales of a major 
product. This product is now available from a generic 
manufacturer. 

Cost of sales was on target for August, and was $183,600 
(1.6%) under budget year-to-date. Though sales are off 
9.2%, raw material costs were $122,400 (2.4%) over plan, due 
to price increases. These increases were predicted but not 
expected to occur until early 1993. 

Research and development costs were significantly over 
budget this year-to-date, $604,800 (14.2%). This is due to 
the development of the new pharmaceutical software. 

Selling expenses exceed budget by $67,500 (17.7%) in August 
and $189,000 (6.5%) year-to-date. These variances are 
principally due to accelerating development of a marketing 
plan. 

Administrative costs are under budget by $10,800 (7.5%) in 
August and $49,500 (4.2%) year-to-date, primarily due to 
timing of audit progress billings. 

The year-to-date loss of $1.28 million is expected to grow 
to a $1.8 million net loss for the year ended December 31, 
1993. By that time, a substantial amount of non-recurring 
costs, such as R & D associated with the new software and 
costs related to the new marketing plan, will be behind 
them. With significantly lower costs, the positive outlook 
for the new software, anticipated increases in selling 
prices and the positive outlook for the new drug, they 
expect to be profitable by the first quarter of 1994. 
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CONSOLIDATED ABC BALANCE SHEET 

As Reported ($000) 
ASSETS 

Yr -to-Date 
12/31/90 12/31/91 8/31/92 

Cash and Cash Equivalents 1, 069 898 352 
Short-term Investments 0 6, 008 2,498 
Net Receivables 3, 514 4,315 6,126 
Inventories 4, 864 6, 079 7, 538 
Other Current Assets 351 343 185 
Total Current Assets 9,798 17,643 16,699 

Property Plant & Equipment 8, 624 10,642 14,257 
Accumulated Depreciation 4,753 6,142. 7,755 
Net Property & Equipment 3, 871 4, 500 6, 502 
Intangible Assets 1,246 1,198 1,147 
Total Assets $14,915 $23,341 $24,348 

TOTAL LIABILITIES & EQUITY 

Notes Payable 1,440 0 866 
Accounts Payable 2, 441 2,260 3, 488 
Current Maturities of LTD 1, 467 306 329 
Accrued Expenses 459 610 992 
Total Current Liabilities 5, 807 3,176 5, 675 
Long-Term Debt 6, 088 4, 997 4,793 
Total Liabilities 11,895 8,173 10,468 

Common Stock 737 2,717 2,717 
Additional Paid-in-Capital 1, 691 12,314 12,314 
Retained Earnings 592 137 (1,151) 
Total Liabilities & Equity $14,915 $23,341 $24,348 



CONSOLIDATED ABC INCOME STATEMENT 

As Reported ($000) 
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12/31/90 12/31/91 8/31/92 

Net Sales $21,095 $24,197 $18,801 
Other Revenue 1, 656 720 270 
Gross Revenue 22,751 24,917 19,071 
Cost of Sales 12,625 14,775 11,516 
R & D Expense 5,254 5,732 4, 880 
Selling & Admin. 4,712 5,135 4,235 
Operating Income (Loss) 160 (725) (1,560) 
Interest Income 6 752 598 
Interest Expense 631 482 326 

Net Income (Loss) $ (465) $ (455) $(1,288) 



CONSOLIDATED ABC CASH FLOW ANALYSIS 
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As Reported ($000) 
12/31/90 

Operating Activities 
Net Income (Loss) $ (464) 
Depreciation & Amort. 1,327 
(Inc) Dec in Receivables (1,065) 
(Inc) Dec in Inventories (895) 
(inc) Dec in Other Current Assets(63) 
Inc (Dec) in Accounts Payable 1,282 
Inc (Dec) in Accruals (289) 
Net Cash (Used in) Provided 
by Operating Activities (167) 

12/31/91 8/31/92 

$(455) 
1,437 
(801) 

(1,215) 
8 

(181) 
151 

(1,056) 

$(1,288) 
1, 664 
(1,811) 
(1,459) 

158 
1,228 
382 

(1,126) 

Investing Activities 
(Inc) Dec in Marketable Secur. (6,008) 3,510 
Capital Expenditures (246) (2,018) (3,615) 
Net Cash (Used In) Provided 

by Investing Activities (246) (8,026) (105) 

Financing Activities 
Sale of Stock 
Inc (Dec) Notes Payable 360 
Proceeds From LTD 2,270 
Payments on LTD (1,467) 
Exercise of Stock Options 78 
Net Cash Provided By 
(Used in) Financing Act. 1,241 

12,603 
(1,440) 

(2,252) 

8, 911 

866 

(181) 

685 

Net Inc (Dec) in Cash 
Cash - Beg of Year 
Cash - End of Year 

828 
241 

$1,069 

(17i; 
1, 069 

$ 898 

(546) 
898 
352 



FINANCIAL RATIOS 
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12/31/90 12/31/91 8/31/92 

Quick Ratio 0 .79 3 .53 1 .58 
Current Ratio 1 .69 5 .55 2 .94 
Lt Debt to Equity Ratio 2 .50 0 .35 0 .37 
Total Assets to Equity 4 .94 1 .54 1 .75 
Days Receivables 60 .79 65 .08 79 .29 
Inventory Turnover 2 .60 2 .43 2 .29 
R & D as % of Sales 24 .9% 23 .7% 26 .0% 
Gross Margin % 40 .2% 38 .9% 38 .7% 
Ret on Sales (ROS) -2 .2% -1 .9% -6 .8% 
Ret on Equity (ROE)% -15 .4% -3 .0% -9 .3% 
Ret on Assets (ROA)% -3 .1% -2 . 0% -5 .3% 
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INHERENT RISK FACTORS 

Nature of Client's business. 

Low 
1 2 

High 
6 7 

Low 

1 2 3 

High 

6 7 

Amount of management judgment required to account correctly 
for balances and transactions. 

Low 
1 2 

High 
6 7 

Related Party Transactions 

Low High 
1 2 3 4 5 6 7 

Integrity of management 

Low High 
1 2 3 4 5 6 7 

Results of previous audit 

Low High 
1 2 3 4 5 6 7 

Nonroutme transactions 

Low 
1 2 3 4 

High 
6 7 

Susceptibility to defalcation. This factor relates to 
situations in which it is relatively easy to convert company 
assets to personal use. 

Low 
1 2 3 4 

High 
6 7 

Makeup of the Population. i.e., Accounts receivable where 
most accounts are significantly overdue versus when most 
accounts are current. And/or, if there is the potential for 
errors in inventory valuation. Obsolescence and/or damage 
is a problem with certain types of inventory. 

Based on your evaluation of this client, would you consider 
overall inherent risk to be high, medium or low? 
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CONTROL RISK FACTORS 

Low High 

1 2 3 4 5 6 7 

Management's philosophy and operating style 

Low High 
1 2 3 4 5 6 7 

Methods of assigning authority and responsibility 

Low High 
1 2 3 4 5 6 7 

Management's control methods for monitoring and following-up 
on performance. 

Low High 
1 2 3 4 5 6 7 

Personnel policies and practices 

Low High 
1 2 3 4 5 6 7 

Various external influences 

Low High 
1 2 3 4 5 6 7 

Entity's organizational structure 

1. Based on your evaluation of the control environment in 
this case, would you rely on internal controls in 
determining subsequent audit tests? 

2. Based on this case, I would assess control risk 
at . 

Based on your evaluation of this entity and your assessment 
of control and inherent risk, this year's budgeted audit 
hours for this client are 

3. Please circle one response to ambiguity and one response 
to risk. 

The level of ambiguity in this case is high medium low. 

The level of risk in this case is high medium low. 
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APPENDIX C 

THE AT-20 TEST 

Please do not spend too much time on the following items. 
There are no right or wrong answers and therefore your first 
response is important. Mark T for true and F for false. Be 
sure to answer every question. 

T F 1. A problem has little attraction for me if I don't 
think it has a solution. 

T F 2.1 am just a little uncomfortable with people 
unless I feel that I can understand their 
behavior. 

T F 3. There is a right way and a wrong way to do almost 
everything. 

T F 4.1 would rather bet 1 to 6 on a long shot than 
3 to 1 on a probable winner. 

T F 5. The way to understand complex problems is to be 
concerned with their larger aspects instead of 
breaking them into smaller pieces. 

T F 6.1 get pretty anxious when I'm in a social 
situation over which I have no control. 

T F 7. Practically every problem has a solution. 

T F 8. It bothers me when I am unable to follow another 
person's train of thought. 

T F 9.1 have always felt that there is a clear 
difference between right and wrong. 

T F 10. It bothers me when I don't know how other people 
react to me. 

T F 11. Nothing gets accomplished in this world unless you 
stick to some basic rules. 
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T F 12. If I were a doctor, I would prefer the 
uncertainties of a psychiatrist to the clear and 
definite work of someone like a surgeon or X-ray 
specialist. 

T F 13. Vague and impressionistic pictures really have 
little appeal for me. 

T F 14. If I were a scientist, it would bother me that my 
work would never be completed (because science 
will always make new discoveries). 

T F 15. Before an examination, I feel much less anxious if 
I know how many questions there will be. 

T F 16. The best part of working a jigsaw puzzle is 
putting in that last piece. 

T F 17. Sometimes I rather enjoy going against the rules 
and doing things I'm no supposed to do. 

T F 18. I don't like to work on a problem unless there is 
a possibility of coming out with a clear-cut and 
unambiguous answer. 

T F 19. I like to fool around with new ideas, even if they 
turn out later to be a total waste of time. 

T F 20. Perfect balance is the essence of all good 
composition. 



APPENDIX D 

INSTRUMENT - POST-STUDY QUESTIONNAIRE 

128 



129 

APPENDIX D 

POST-STUDY QUESTIONNAIRE 

Please answer the following questions. 

1. How realistic did you find the case? (Circle ONE 
number. One (1)indicates not at all realistic and 
seven (7) indicates highly realistic). 

1 2 3 4 5 6 

2. Does this case remind you of any real audit you have 
worked on? 

YES NO 

3. Have you ever worked on a pharmaceutical client? 

YES NO 

4. Have you ever worked on a high-technology client? 

YES NO 

5. The number of years of experience you have had in 
planning an audit 

is . 

The number of years of experience you have had as an 
auditor is 

7. What is your position in your firm? 

8. How many years have you been in your current position? 

9. Compared to other auditors in your position, how do you 
view your willingness to accept risk? (Circle ONE 
number). 

Low High 
1 2 3 4 5 6 7 
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10. Did you have enough information to assess 
inherent/control risk? 

YES NO 

11. Your gender is M(male) F(female) 

12. Please make any comments concerning this experiment in 
the space below. 
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EXHIBIT 1 

DESCRIPTIVE STATISTICS ON EACH VARIABLE 

N 
MISSING 
LO 95% CI 
MEAN 
UP 95% CI 
SD 
SE MEAN 
C.V. 
MINIMUM 
MEDIAN 
MAXIMUM 
SKEW 
KURTOSIS 

CR2B 
62 
0 

883.81 
922.50 
961.18 
152 .35 
19.348 
16.514 
500.00 
1000.0 
1200.0 
-0.5779 
-0.1131 

GENEXP 
60 
2 

-0.2334 
0.0313 
0.2960 
1.0249 
0.1323 
3274.2 
-1.2127 
-0.2297 
3.3549 
1.4378 
1.7126 

PSQ4 
61 
1 

0.4631 
0.5901 
0.7171 
0.4958 
0.0634 
84.024 
0.000 
1.0000 
1.0000 
-0.3666 
-1.8655 

PSQ11 
61 
1 

0.4460 
0.5737 
0.7014 
0.4986 
0.0638 
86.9040 
0.0000 

0000 
0000 

-0.2983 
-1.9109 

1 
1 

TOLAMB 
62 
0 

9.153 
10.048 
10.942 
3 .522 
0.447 
35.054 
1.000 
11.000 
17.000 
-0.584 
0.082 

N 
MISSING 
LO 95% CI 
MEAN 
UP 95% CI 
SD 
SE MEAN 
C.V. 
MINIMUM 
MEDIAN 
MAXIMUM 
SKEW 
KURTOSIS 

CRTRISK 
61 
1 

24.222 
25.672 
27.777 
6.9402 
0 . 8 8 8 6 
26.693 
11.000 
36.000 
36.000 
0.7314 
2.8920 

INHRISK 
62 
0 

32 .788 
34.258 
35.727 
5.7856 
0.7347 
16.888 
22.000 
35.000 
44.000 
-0.4126 
-0.7398 -

ONE 
62 
0 

0.1322 
0.2419 
0.3515 
0.4317 
0.0548 
178.45 
0.0000 
0.0000 
1.0000 
1.2051 
0.5475 

TWO 
62 
0 

0.1460 
0.2580 
0.3700 
0.4411 
0.0560 
170.94 
0.0000 
0.0000 
1.0000 
1.1058 
-0.7771 

THREE 
62 
0 

0.1460 
0.2580 
0.3700 
0.4411 
0.0560 
170.94 
0.0000 
0.0000 
1.0000 
1.1058 
-0.7771 

N 
MISSING 
LO 95% CI 
MEAN 
UP 95% CI 
SD 
SE MEAN 
C.V. 
MINIMUM 
MEDIAN 
MAXIMUM 
SKEW 
KURTOSIS 

FOUR 
61 
1 

0.6429 
0.2419 
0.3515 
0.4317 
0.0548 
178.45 
0.0000 
0.0000 
1.0000 
1.2051 
-0.5471 

PSQ10 
62 
0 

0.1322 
0.7541 
0.8653 
0.4342 

57.578 
0.0000 

0000 
0000 
1801 

1. 
1. 
•1. 
-0.6072 
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Scatter Plot of AUDIT HOURS vs TOLAMB 
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EXHIBIT 3 

RESIDUALS 

Ordered Data 
Wilk-Shapiro / Rankit Plot of RES 
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Scatter Plot of FIT vs RES 
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EXHIBIT 1 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF AUDIT 
HOURS (CR2B) 
PREDICTOR 
VARIABLES COEFFICIENT 

CONSTANT 
GENEXP 

926.600 
-0.55827 

STD ERROR 

19.3727 
19.0516 

STUDENT'S T 

47.83 
-0.03 

0.0000 
0.9767 

R-SQUARED 0.0000 
ADJ. R-SQUARED -0.0172 

RESID. MEAN SQUARE (MSE) 22496.7 
STANDARD DEVIATION 149.989 

SOURCE 

REGRESSION 
RESIDUAL 
TOTAL 

DF 

1 
58 
59 

SS MS 

19 .3176 
1.305E+06 
1.305E+06 

19 .3176 
22496.7 

F 

0.00 

P 

0.9767 

EXHIBIT 2 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES 

CONSTANT 
PSQ4 

COEFFICIENT STD ERROR STUDENT'S T 

863.880 
97.1755 

29.3479 
38.2024 

29.44 
2 .54 

0.0000 
0.0136 

R-SQUARED 0.0988 
ADJ. R-SQUARED 0.0836 

RESID. MEAN SQUARE (MSE) 21532.4 
STANDARD DEVIATION 146.739 

SOURCE DF SS MS 

REGRESSION 
RESIDUAL 
TOTAL 

1 1.393E+05 
59 1.270E+06 
60 1.410E+06 

1.393E+05 
21532 .4 

F P 

6.47 0.0136 
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EXHIBIT 3 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
TOLAMB 

947.678 
-2 .50576 

59.3028 
5.57437 

15.98 
-0.45 

0.0000 
0.6547 

R-SQUARED 0.0034 
ADJ. R-SQUARED -0.0133 

RESID. MEAN SQUARE (MSE) 23518.2 
STANDARD DEVIATION 153.356 

SOURCE DF SS MS 

REGRESSION 
RESIDUAL 
TOTAL 

1 4752.18 
60 1.411E+06 
61 1.416E+06 

4752.18 
23518.2 

F P 

0.20 0.6547 

EXHIBIT 4 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES 

CONSTANT 
TWO 

COEFFICIENT STD ERROR 

911.413 
42.9619 

22 .4732 
44.2387 

STUDENT'S T 

40.56 
0.97 

0.0000 
0.3354 

R-SQUARED 0.0155 
ADJ. R-SQUARED -0.0009 

SOURCE 

REGRESSION 
RESIDUAL 
TOTAL 

DF 

1 
60 
61 

SS 

21910.5 
1.394E+06 
1.416E+06 

RESID. MEAN SQUARE (MSE) 23232.2 
STANDARD DEVIATION 152.421 

MS F P 

0.94 0.3354 21910.5 
23232 .2 
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EXHIBIT 5 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 914.891 22.5665 40.54 0.0000 
THREE 29.4836 44.4222 0.66 0.5094 

R-SQUARED 0.0073 RESID. MEAN SQUARE (MSE) 23425.4 
ADJ. R-SQUARED -0.0093 STANDARD DEVIATION 153.053 

SOURCE DF SS MS F P 

REGRESSION 1 10319.2 10319.2 0.44 0.5094 
RESIDUAL 60 1.406E+06 23425.4 
TOTAL 61 1.416E+06 

EXHIBIT 6 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 905.914 21.9800 41.22 0.0000 
FOUR 68.5517 44.6868 1.53 0.1303 

R-SQUARED 0.0377 RESID. MEAN SQUARE (MSE) 22706.8 
ADJ. R-SQUARED 0.0217 STANDARD DEVIATION 150.687 

SOURCE DF SS MS F P 

REGRESSION 1 53436.1 53436.1 2.35 0.1303 
RESIDUAL 60 1.362E+06 22706.8 
TOTAL 61 1.416E+06 
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EXHIBIT 7 - SET ONE VARIABLES 

UNWEIGHTED LEAST SQUARES REGRESSION OF AUDIT HOURS (CR2B) 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
GENEXP 
PSQ4 

R-SQUARED 

874.887 
-0.3197 
86.1767 

0 . 0 8 2 0 
ADJ. R-SQUARED 0.0498 

29.5996 
18.4140 
38.2027 

29.56 
- 0 . 0 2 

2 . 2 6 

0.0000 
0.9862 
0.0279 

RESID. MEAN SQUARE (MSE) 21015.3 
STANDARD DEVIATION 

SOURCE 

REGRESSION 
RESIDUAL 
TOTAL 

DF 

2 
57 
59 

SS 

1.070E+05 
1.198E+06 
1.305E+06 

MS 

53478.2 
21015.3 

2 .54 

144.966 

0.0874 

EXHIBIT 8 - SET TWO VARIABLE 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
GENEXP 
PSQ4 
TOLAMB 

R-SQUARED 

913.857 
0.24473 
89.4186 
-4.0864 

0.0915 
ADJ. R-SQUARED 0.0428 

58.9441 
18.4960 
38.5754 
5.3385 

15.50 
0.01 
2 .32 
-0.77 

0.0000 
0.9895 
0.0241 
0.4472 

RESID. MEAN SQUARE (MSE) 21169.2 
STANDARD DEVIATION 

SOURCE DF 

REGRESSION 3 
RESIDUAL 56 
TOTAL 59 

SS 

1.194E+05 
1.185E+06 
1.305E+06 

MS 

39786.7 
21169.2 

1.88 

145.496 

0.1435 
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EXHIBIT 9 - SET THREE VARIABLES 
FULL REGRESSION MODEL 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B (AUDIT 
HOURS) 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
GENEXP 
PSQ4 
TOLAMB 
TWO 
THREE 
FOUR 

794.188 
-4.29914 
84.7406 
-1.32129 
119.729 
111.016 
143.093 

69.9232 
18.1270 
36.8473 
5.21149 
51.0316 
51.9647 
53.8068 

11.36 
-0 .24 
2.30 
-0 .25 
2 .35 
2 
2 
14 
66 

0.0000 
0.8134 
0.0254 
0.8008 
0.0227 
0.0373 
0.0103 

R-SQUARED 0.2185 
ADJ. R-SQUARED 0.1301 

RESID. MEAN SQUARE (MSE) 19239.5 
STANDARD DEVIATION 138.706 

SOURCE DF SS MS 

REGRESSION 6 
RESIDUAL 53 
TOTAL 59 

2.851E+05 
1.020E+06 
•1.305E+06 

47523 .5 
19239.5 

2 .47 0.0351 

EXHIBIT 10 - INTERACTION SET 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 
PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
GENEXP 
PSQ4 
TOLAMB 
TWO 
THREE 
FOUR 
INTAM4 
INTAM3 
INTAM2 

809.282 
-2 .50787 
83.2769 
-2.59226 
31.3994 
149.336 
142.714 
-0.29169 
-4.26958 
8.50664 

129 .228 
18.8183 
37.8231 
11.1299 
169.193 
170.236 
163.632 
15.0956 
15.7563 
15.0004 

6 . 2 6 
-0.13 
2 .20 
-0 .23 
0.19 
0.88 
0.87 
-0.02 
-0 .27 
0.57 

0.0000 
0.8945 
0.0323 
0.8168 
0.8535 
0.3846 
0.3873 
0.9847 
0.7875 
0 .5732 

R-SQUARED 0.2308 
ADJ. R-SQUARED 0.0923 

RESID. MEAN SQUARE (MSE) 20073.7 
STANDARD DEVIATION 141.68 
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EXHIBIT 11 - CASE FOUR (CONTROL GROUP) 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF CR2B 

PREDICTOR 
VARIABLES COEFFICIENT STD ERROR STUDENT'S T 

CONSTANT 
GENEXP 
PSQ4 
TOLAMB 
ONE 
TWO 
THREE 

R-SQUARED 
ADJ. R-SQUARED 

937.281 
-4.29913 
84.7405 
•1.32128 
•143.092 
-23 .3637 
-32 .0771 

0.2185 
0.1301 

SOURCE 

REGRESSION 
RESIDUAL 
TOTAL 

DF 

6 
53 
59 

SS 

62 .0304 
18.1270 
36.8473 
5.21149 
53.8067 
51.9764 
50.8403 

15.11 
-0.24 
2.30 
-0.25 
- 2 . 6 6 
-0.45 
-0.63 

0.0000 
0.8134 
0.0254 
0.8008 
0.0103 
0.6549 
0.5308 

RESID. MEAN SQUARE (MSE) 19239.4 
STANDARD DEVIATION 138.706 

MS 

2.851E+05 
1.020E+06 
1.305E+06 

47523.4 
19239.4 

2 .47 0.0351 

EXHIBIT 12 - CASE ONE THE REFERENCE GROUP 

UNWEIGHTED LEAST SQUARES LINEAR REGRESSION OF AUDIT 
HOURS (CR2B) 

PREDICTOR 
VARIABLES COEFFICIENT 

CONSTANT 
FOUR 
THREE 
TWO 

813.200 
161.266 
131.175 
141.175 

R-SQUARED 0.1721 
ADJ. R-SQUARED 0.1292 

SOURCE DF SS 

STD ERROR STUDENT'S T 

26.7067 
51.9112 
51.0936 
51.0936 

22.15 
3.11 
2.57 
2.76 

0 . 0000 
0.0029 
0.0128 
0 . 0077 

RESID. MEAN SQUARE 
STANDARD DEVIATION 

MS F 

20210.8 
142.164 

REGRESSION 3 
RESIDUAL 58 
TOTAL 61 

2.436E+05 
1.172E+06 
1.416E+06 

81205.9 
20210.8 

4.02 0.0115 
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