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ABSTRACT 

ASSESSING AUDITORS' BUSINESS RISK 

This study estimates the effect that the auditor's 

assessment of his business risk has on his acquisition of 

evidence and his pricing of audit services. Auditor's 

business risk (ABR) is defined as the uncertainty in the 

auditor's cash flows that arises because there is some 

probability of the auditor incurring a loss from 

litigation, adverse pUblicity or other events arising in 

connection with his examination of the client's financial 

statements. The portion of ABR that evidence can reduce 

is referred to as evidence-sensitive ABR. The portion of 

ABR that cannot be reduced with evidence is referred to as 

insurance ABR. 

The auditor is expected to respond to evidence

sensitive ABR by acquiring costly evidence and to 

insurance ABR by including a risk premium in his fee 

offer. Both the amount of evidence and the risk premium 

are expected to affect the auditor's offer. Audit effort 

is used to measure evidence and the price per unit of 

effort is used to measure the ris]c premium. Audit effort 

is hypothesized to be positively correlated with evidence-

xi 



sensitive ABR. The price per unit of effort is 

hypothesized to be positively correlated with insurance 

ABR. 

The regression results support both hypotheses. 

xii 

All four variables selected to represent evidence

sensitive ABR have positive coefficients as predicted. 

Three of the evidence-sensitive ABR variables are 

significant at the 0.01 level and the fourth is 

significant at the 0.06 level. Four of the five variables 

selected to capture insurance ABR have positive 

coefficients as predicted. The levels of significance for 

these coefficients range from 0.01 to 0.13. An unexpected 

result is that the fifth variable, relating to a client as 

a going concern, has a negative and significant 

coefficient. 



CHAPTER ONE 

INTRODUCTION 

A role of the auditor is to reduce financial 

statement users' risk. The auditor can bear a portion of 

financial statement users' risk or he can take actions to 

reduce users' risk. This dual role in reducing the risk 

of financial statement users is illustrated by Magee's 

[1975] statement that the auditor's problem " •.. is to 

develop ne.'l actlons that ~,lill make him a more efficient 

risk bearer or risk reducer." 

1 

These roles as a risk bearer and risk reducer 

expose the auditor to business ris]c. Auditor's business 

risk (ABR) is defined as the uncertainty in the auditor's 

cash flows that arises because there is some probability 

of the auditor incurring a loss from litigation, adverse 

pUblicity or other events arising in connection vlith his 

examination of the client's financial statements. If the 

auditor can charge a sufficiently high fee, then he can 

act as an insurer and share the financial statement users' 

risk. Or the auditor may be able to acquire evidence to 

reduce financial statement users' risk and thereby his own 

risk. 
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The purpose of this study is to estimate the 

effect that the auditor's assessment of ABR has on his 

acquisition of evidence and his pricing of audit services. 

The portion of ABR that evidence can reduce is referred to 

as evidence-sensitive ABR. The portion of ABR that cannot 

be reduce.<:l c "lith evidence is referred to as insurance ABR. 

The amount of evidence the auditor acquires is 

hypothesized to be positively correlated with his 

assessment of evidence-sensitive ABR. Once an auditor 

decides to seek an audit engagement, his only response to 

insurance ABR is to include a risk premium in his fee 

offer. The auditor uses his price per unit of audit 

effort to change the size of the risk premium. The 

auditor's price per unit of effort is hypothesized to be 

positively correlated with his assessment of insurance 

ABR. Regression analysis is used to empirically test the 

hypotheses. 

The regression results support both hypotheses. 

Audit effort is used as a surrogate for evidence 

acquisition costs and a positive relationship is found 

between obse~Ted audit effort and each of the evidence

sensitive ABR variables. A positive relationship is found 

between the observed price per unit of audit effort and 

four of five insurance ABR variables, although a 



significant negative relationship was found "lith one 

insurance ABR variable. 

3 

In a prior study Elliott and Korpi [1978] define 

the audit fee as the product of audit effort and the price 

per unit of effort. They evaluated determinants of audit 

effort, but did not address differences in the price per 

unit of effort across clients. Simunic [1980] and 

Palmrose [1986] evaluate determinants of audit fees after 

controlling for the clients' size. Neither Simunic nor 

Palmrose assess the effects of their fee determinants on 

the individual audit fee components, the amount of effort 

and the price per unit of effort. This study extends 

these prior studies by evaluating the determinants of 

audit effort and of the price per unit of effort 

separately. 

outline of Dissertation 

The remainder of the study is organized as 

follows. Chapter two develops a framework describing a 

possible set of relationships between the expected size of 

undetected errors in the financial statements, the size of 

potential auditor losses, the amount of evidence the 

auditor plans to acquire, the opinion he intends to issue 

and his fee offer. In chapter three the hypotheses are 

developed from this ABR framework. 
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Chapter four designates observable surrogates to 

measure evidence-sensitive ABR, insurance ABR and the 

amount of evidence the auditor intends to acquire based 

upon his prior beliefs. The literature is reviewed and 

prior tests of these variables are -reported. Chapter five 

discusses the results of the empirical study. Chapter six 

summarizes the study and includes suggestions for future 

research. 



CHAPTER TWO 

A PROPOSED FRAMEWORK OF THE RELATIONSHIPS BETWEEN 
THE AUDITOR'S FEE OFFER AND AUDITORS' BUSINESS RISK 

5 

The proposed ABR framework is developed from Felix 

and Kinney's [1982] presentation of the auditor's opinion 

formulation process. ABR is introduced by considering the 

state outcome of the auditor's losses to come from a 

probability density function across losses (LOSS PDF). 

The size of the losses to which the auditor is exposed is 

dependent, in part, upon the size of the unreported error 

in the financial statements. If the auditor decides to 

seek an engagement, the set of actions with which he can 

respond to ABR includes the amount of evidence acquired, 

the opinion issued and his fee offer. The proposed ABR 

framework views the auditor as selecting actions that 

maximize his expected utility. 

The Auditor's Professional Objective 

In the orientation stage of the opinion 

formulation process the auditor develops expectations 

about the audit cl~ent. Based on these expectations, the 

auditor plans his evidence acquisition costs and the 

opinion to be issued. Conceptually the auditor can be 
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thought to develop an assessed probability density 

function of the size of possible errors (ERROR PDF) in the 

client's financial records. The auditor may be aware of 

certain errors such as accruals or adjustments which he 

prepares for the client, but his concern is about errors 

in the financial records of which he is unaware. 

The auditor can acquire evidence that supports (or 

fails to support) his expectations. Evidence supporting 

the auditor's expectations reduces the dispersion of his 

ERROR PDF. Evidence failing to support his expectations 

changes the location and form parameters, including the 

dispersion, of his ERROR PDF. To satisfy the objectives 

of the profession the auditor must acquire sufficient 

evidence to alter the location and form of his assessed 

ERROR PDF until his assessed probability of the financial 

statements containing a material error is low enough to 

support the issuance of an unqualified opinion, or is high 

enough to justify issuing a qualified opinion. In 

addition, the amount of evidence should comply with 

generally accepted auditing standards (GAAS). 

Figure 1 uses the first two moments of the ERROR 

PDF to illustrate the role of confirming evidence when the 

auditor intends to issue an unqualified opinion. The 

situation where evidence does not support the auditor's 

expectations is much more complicated and is beyond the 



e 

EAC 

f (e I ILe I EAC, <T ~ I EAC) 

P'e IEAC ; <T ~ I EAC 

d <T ~/dEAC <0 

m* 
p* 

the size of the undetected error in 
the financial statements 

evidence acquired by the auditor 

auditor's assessed ERROR PDF 

mean and variance of assessed ERROR 
PDF 

evidence supporting the auditor's 
expectations reduces the variance of 
his ERROR PDF 

threshold of materiality 
acceptably low probability of a 

-material error 

< p* 

the probability of a material error is acceptably low 

Figure 1. The auditor's professional objective for an 
unqualified opinion. 
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scope of this paper. If the ERROR PDF and its parameters 

are known, the assessed probability of the financial 

statements containing a material error can be determined 

by integrating the ERROR PDF across error sizes. The 

evidence the audi t'Jr acquires affects the parameters of 

his ERROR PDF. The auditor in this example acquires 

evidence until the dispersion of the ERROR PDF has been 

reduced sufficiently that his assessed probability of an 

error greater than a material amount, m*, is acceptably 

low, p*, to support an unqualified opinion. 

In addition bo professional objectives, the 

auditor determining the amount of evidence to acquire 

considers the cost and economic benefits of the evidence. 

GAAS constrains the amount of evidence the auditor 

acquires and the opinion the auditor issues because the 

auditor's losses are altered if it is revealed that he 

failed to satisfy GAAS. These issues are considered in 

the following discussion of the auditor's economic 

objective. 

The Auditor's Economic objective 

The auditor's economic objective is to maximize 

his expected utility. The auditor irlcreases his wealth 

and receives utility from a client if the audit fee 

exceeds his evidence acquisition costs and any losses 

8 
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incurred. But audit clients often require firm fee 

commitments and the cost of performing the audit and the 

potential losses are uncertain. If the auditor has 

alternate opportunities available, his costs also include 

the foregone contribution of the best alternative 

opportunity. For a risk neutral or risk averse auditor to 

have positive expected utility, his fee offer must be 

sufficient to cover the anticipated evidence acquisition 

cost plus an allowance for potential losses. The lower 

constraint, below which the auditor would not be expected 

to submit an offer, is dependent upon his intended 

evidence acquisition costs, his assessment of his possible 

losses and his risk preferences. 

The proposed framework of ABR is intended to 

capture the general relationships between the auditor's 

actions and AER. On average, over time, a surviving 

auditor/'s fees must equal or exceed his costs plus his 

losses. The proposed ABR framewor]c does not attempt to 

capture specific strategies such as an auditor offering a 

fee below his costs in order to increase his market share. 

Nor does the proposed ABR framewor]c consider the benefits 

the auditor might receive from providing the client non

auditing services. 



10 

The Auditor's Problem 

In determining his actions the auditor considers 

the interrelationships between the losses he might incur, 

his evidence acquisition costs, the opinion to be issued 

and his expected utility. The auditor's utility is 

dependent upon the size of the error in the financial 

statements and his audit opinion (see Felix and Grimlund 

[1976]). In Felix and Grimlund's primary example, utility 

is negatively correlated with the size of the unreported 

error in the financial statements. Therefore evidence 

which results in the auditor issuing the appropriate 

opinion or which reduces the size of the unreported er!:"or 

in the financial statements will increase the auditor's 

expected utility, if the expected benefits exceed the cost 

of acquiring the evidence. Accordingly, both the 

auditor's opinion and the amount of evidence acquired are 

viewed as actions affecting the auditor's expected 

utility. The auditor's problem is to determine the 

opinion to issue and the amount of evidence to acquire. 

conceptually the auditor can be thought to form an 

assessed pdf of the size of his possible losses (LOSS PDF) 

which is conditional on the size of the unreported error 

in the financial statements. The probability of the 

auditor incurring a loss greater than any given amount is 



assumed to be positively correlated with the size of the 

unreported error in the financial statements. 

11 

After forming his assessed LOSS PDF the auditor 

considers his alternative actions. In response to these 

potential losses, the auditor can acquire costly evidence 

to support (or fail to support) his expectations and/or he 

can qualify the opinion he issues. As previously 

discussed evidence supporting the auditor's expectations 

reduces the dispersion of his assessed ERROR PDF, and 

because of the direct relationship between the size of the 

unreported error and the size of the auditor's expected 

losses, supporting evidence also reduces the dispersion of 

the assessed LOSS PDF. If the evidence does not support 

his expectations the auditor's assessed ERROR PDF is 

probably not centered on the actual error and the auditor 

will alter the location and dispersion parameters of his 

assessed ERROR PDF, presumably to a location more closely 

centered on the actual error. 

One effect of evidence is to alter th8 auditor's 

assessed LOSS PDF by increasing the probability of issuing 

the appropriate opinion. Qualification of the opinion 

also alters the auditor's LOSS PDF. The opinion issued 

depends upon the auditor's beliefs about the existence of 

a material error in the financial statements and the 
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influence he believes his opinion ~rill have on his LOSS 

PDF. 

A sscond effect of evidence is to alter the 

audi tor's LOSS PDF by maJeing the audit opinion more 

defensible. Adherence to professional standards is used 

in litigation as a defense by auditors attempting to show 

due care has been exercised. Plaintiffs attempt to 

demonstrate negligence by showing that these standards 

have not been satisfied. At a minimum, an auditor 

satisfying GAAS would be exposed to a smaller expected 

loss for a given size error than one who failed to satisfy 

GAAS. 

The auditor's economic objective is to maximize 

his expected utility. As shown below, the auditor's 

expected utility, EU, is the product of his utility 

function for changes in wealth, U(w); and the probability 

density fl.1.n.Gtion for changes in vlealth, f(tor), integrated 

across changes in wealth. 

EU = f U (w) f (,,,) d,,,. 

The auditor must consider the influence his 

actions will have on changes in his wealth. The auditor's 

evidence and opinion actions change his LOSS PDF. 

Evidence can provide information about the ERROR PDF and 

increase the probability of the auditor issuing the 
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appropriate opinion. Evidence can also reduce the 

auditor's expected losses by providing a due care defense. 

The auditor's change in wealth is his fee less 

evidence acquisition cost less any losses incurred. For a 

specific set of fee, evidence and opinion actions the size 

of the auditor's loss determines his change in wealth. 

Therefore, for a specific set of actions, the auditor's 

expected utility is determined by integrating the product 

of his utility for changes in wealth and his LOSS PDF 

across possible losses. Figure 2 illustrates this 

calculation. 

A Risk Neutral Auditor's Fee 

If the auditor is risk neutral, which implies a 

linear utility function, the calculation of the minimum 

fee offer providing positive expected utility is 

simplified. Figure 3 illustrates that the minimum fee 

offer providing positive expected utility to a risk 

neutral auditor must exceed the sum of the auditor's 

intended evidence acquisition costs and the expected value 

of his losses. 

In a competitive environment, such as Simunic 

[1980] argues exists for Big Eight auditors, the auditor 

must respond with the combination of effort and price per 

unit of effort that allow him to make a competitive fee 



AUDITOR'S ACTIONS 

U{F -EAC -1) 

F audit fee offered to the client 
EAC evidence acquisition costs 
° auditor's opinion 

the auditor's utility function for 
changes in wealth 

1 the size of the auditor's loss 

e the size of the undetected error in the financial 
statements 

14 

g(l\e,o,EAC) auditor's assessed LOSS PDF, conditional upon 
the size of undetected error, opinion and 
evidence. 

EU = ~U{F -EAC -1) g{lle,O,EAC) dl 

Figure 2. The auditor's expected utility. 
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f(eIEAC) auditor's. assessed ERROR PDF 

g(lle,O,EAC) auditor's assessed LOSS PDF 

EU = ~ I~U(F -EAC -1) g(ll e ,Q,EAC) d1 i f(eIEAC) de 

RISK NEUTRAL AUDITOR'S EXPECTED UTILITY 

U(w) = b*w where b is a constant 

EU = b*F - b*EAC - b ffJ.ll e,O,EAC l( f(eIEAC) de 

EU = b*F - b*EAC - b*~llo,EAC 

MINIMUM AUDIT FEE 
EU >= 0 

b*F - b*EAC - b*~lIO,EAC >= 0 

F >= EAC + ~llo,EAC 

Figure 3. A risk neutral auditor's minimum audit fee 
offer. 



offer. Audit effort will be used to reduce the expected 

value of the auditor's losses, where effort is cost 

effective. Where effort is not a cost effective means of 

reducing the expected value of the auditor's losses, the 

auditor's only response is to include a premium, equal to 

the expected value of his losses, in the fee offer. The 

auditor incorporates this premium in his offer by using a 

price per unit of effort in excess of his evidence costs 

to calculate his offer. 

16 

Both the auditor's opinion and the amount of 

evidence he acquires affect his LOSS PDF. Because there 

are a finite number of opinions, the auditor can determine 

the level of evidence where the marginal cost of evidence 

equals the reduction in the expected value of his losses, 

for each alternative opinion. In order to offer a fee 

that is both acceptable to the client and sufficient to 

provide the auditor positive expected utility, the auditor 

selects the opinion/evidence combination with the lowest 

total of evidence costs and expected losses. The auditor 

then submits a fee offer that is gr.eater than or equal to 

the total of his planned evidence acquisition costs, his 

expected losses plus a normal return, but that is less 

than or equal to his assessment of his competitors' 

offers. 
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Summary of Chapter Two 

In the proposed framework the auditor's fee offer, 

intended evidence acquisition costs and opinion actions 

are the responses to ABR that maximize the auditor's 

expected utility. In chapter three the proposed framework 

of ABR is analyzed to develop hypotheses with which to 

test the relationship between the acquisition of evidence 

and evidence-sensitive ABR and the relationship between 

the auditor's price per unit of effort and insurance ABR. 



CHAPTER THREE 

DEVELOPMENT OF HYPOTHESES TO TEST THE RELATIONSHIPS 
IN THE PROPOSED FRAMEWORK OF AUDITORS' BUSINESS RISK 

The size of the auditor's loss, the size of the 

error in the financial statements and the amount of 

evidence to'be acquired are continuou~ distributions in 
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the ABR framework. Auditors may attempt to simplify these 

distributions to facilitate planning. The auditor could 

define materiality, m*. Then rather than forming an 

assessed ERROR PDF the auditor may assess the probability 

of the client's records containing an error greater than a 

material amount. The auditor may not actually quantify 

this probability but may merely rank the likelihood of a 

client's records containing a material error relative to 

other clients. 

Rather than forming a LOSS PDF the auditor may 

incorporate the expected value of his'losses for different 

actions. The auditor may estimate his expected losses for 

an unqualified opinion both if it is appropriate and if it 

is inappropriate. He may make similar estimates for a 

qualified opinion. Again the auditor may not quantify 

these amounts but might merely rank the size of the 

expected losses associnted with this client relative to 
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other clients with which he is familiar. The auditor 

would use these expectations in planning his effort, 

opinion and fee offer. 

Effort, 
S Surrogate for Evidence 

In planning the audit the auditor would estimate 

his evidence acquisition costs based upon the effort to be 

provided by his staff. Because audit effort is the 

principal means for the auditor to acquire evidence; 

effort is used as a surrogate for the amount of evidence 

acquired. However, in estimating the amount of evidence 

he would acquire the auditor would also consider the work 

to be provided by the client's staff. In testing the 

proposed relationships the auditor's planned level of 

effort is not available. Actual total audit effort is 

used as a surrogate to measure the amount of evidence the 

auditor acquires to reduce evidence-sensitive ABR. 

The use of total audit hours to measure audit 

effort can be distorted across clients if proportions of 

hours provided by the different classifications of 

auditors (staff, senior, manager and partner) changes. To 

minimize this distortion, the auditor's effort is measured 

as the summation of the products of the hours for each 

classification of auditor extended at the appropriate 

standard billing rate. 
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standard billing rates are a means of weighting 

the hou~s of effort provided by the different classes of 

auditors. Ae such the proportional relationships between 

the different classes of auditors are more important t.han 

the absolute dollar rates. Current average standard 

billing rates for each class of auditor are used because 

the standard billing rates in effect at the time of the 

original survey were not available. Assurances were 

provided that there had been no significant changes in the 

proportional relationships between the standard billing 

rates for different classes of auditors since the survey 

was taken. 

Professional standards permit the auditor to use 

the client's internal auditors to assist in acquiring 

evidence [AICPA 1984, AU 322.10]. Additionally, studies 

by Elliott and Korpi [1978] and Palmrose [1986] have found 

audit fees negatively correlated with the auditor's 

reliance on the client's staff. For these reasons a 

measure of the effort of the client's staff is included in 

total effort. The auditor's estimate of the additional 

staff hours that would have been required if the client 

had not assisted are extended at the billing rate for a 

staff auditor to measure client effort. Total audit 

effort is the sum of the auditor's effort and the client's 

effort. Total audit effort is the measure used to capture 



the audi to:c!:3 response to eviclencE.,-sen.si ti ve ABR and is 

expected to be a function of the level of evidence

sensitive ABR to which the client exposes the auditor. 
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Felix and Kinney [1982] discuss that the planning 

and execution of evidence acquisition and the evaluation 

of evidence are iterative processes. Therefore, actual 

effort may differ from planned audit effort. Actual audit 

effort represents the auditor's response to his assessment 

of evidence-sensitive ABR at the end of the audit. If the 

auditor's assessment of evidence-sensitive ABR changes 

during the audit he is expected to respond by changing the 

level of effort. The use of actual effort to evaluate the 

effects of evidence-sensitive ABR on the acquisition of 

evidence should not be a problem. However, a change in 

the level of audit effort from the planned level of effort 

introduces error in measuring the auditor's response to 

insurance ABR. This problem is discussed at a later 

point. 

A weakness of using this measure of audit effort 

as a surrogate for the amount of evidence is that the 

amount of evidence acquired and the cost of effort are 

assumed constant per unit of effort. An advantage of this 

measure of effort is that it differentiates levels of 

auditor input. It also permits the auditor's price per 

unit of effort to be presented as a percentage of his 
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standard billing rate. The availability of actual time 

and billing data is an improvement over the data available 

in most prior studies. 

Determinants of Evidence-Sensitive ABR 

The amount of audit effort required to perform a 

given audit procedure is usually assumed to be highly 

correlated with the size of the client. The proposed ABR 

framework presents audit effort as a response to the level 

of evidence-sensitive ABR to which the client exposes the 

auditor. In testing the proposed ABR framework, the 

effects of evidence-sensitive ABR will be evaluated after 

controlling for client size. This should provide a 

stronger test of the proposed framework because client 

size may capture a great deal of the auditor's evidence

sensitive ABR. Prior studies (Elliott and Korpi [1978J, 

Simunic [1980], Francis [1984] and Palmrose [1986]) 

suggest that client size is an important determinant of 

audit effort and audit fees. 

The exclusion of relevant variables in a linear 

regression model results in biased estimates. Controlling 

for the clients' industry provides a means of including 

elements of evidence-sensitive ABR that are common to an 

industry, but which the variables selected to test the 

model do not capture. Therefore an attempt is made to 
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control for differences in audit effort across industries. 

Elliott and Korpi [1978], Simunic [1980] and Palmrose 

[1986] found differences in audit fees across industries. 

Several general relationships are sufficient to 

provide the auditor with incentives to acquire costly 

evidence to support (or fail to support) his assessment of 

the probability of the client's records containing a 

material error. The auditor's expected losses are assumed 

to be the least when a material error does not exist and 

the auditor issues an unqualified opinion, and the 

greatest when a material error exists and the auditor 

issues an unqualified opinion. The expected loss 

associated with an inappropriate opinion is assumed to 

exceed the expected loss associated with an appropriate 

opinion, both when a material error exists and when there 

is no material error. Given these assun~tions, an auditor 

who believes there is some probability of the client's 

records containing a material error can reduce the 

expected losses associated with reporting errors by 

acquiring evidence to increase the probability of issuing 

the appropriate opinion. It follows that client 

characteristics indicating a high probability of the 

client's records containing a material error are 

indicative of evidence sensitive ABR. 
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Auditing standards [AICPA 1984, AU 320.55] state 

that an effective system of accounting controls provides 

reasonable assurance that material errors in the financial 

records will be prevented or detected. ceteris paribus, 

an ineffective system of accounting controls indicates a 

higher probability of a reporting error. But the 

probability of a reporting error and the expected loss 

associated with a reporting error can be reduced with 

audit effort. Therefore the client's system of internal 

accounting controls is a determinant of evidence-sensitive 

ABR. 

simunic [1980] developed a model of audit fees to 

evaluate whether price competition existed in the market 

for audits. In his model, audit fees are a function of 

the loss exposure to which the client exposes the auditor 

and the ratio with which losses will be allocated between 

the auditor and the client. Simunic's concept of the 

auditor's loss exposure is similar to evidence-sensitive 

ABR in that the auditor acquires evidence to reduce this 

loss exposure. 

In addition to client size and industry Simunic 

[1980] includes the complexity of the client's operations 

and the client's risky balance sheet components as 

determinants of 10s3 exposure. The complexity of a 

client's operation and accounting requirements affect the 
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likelihood that an error will be generated in the 

preparation of the client's financial records and it may 

make the detection of errors in the financial records more 

difficult. certain accounts may have characteristics that 

maJce them more lilcely to be misstated or more costly to 

the auditor if they are subsequently revealed to be 

misstated. ~herefore client complexity and risky balance 

sheet components capture risk which the auditor can reduce 

with effort by reducing the probability of issuing an 

inappropriate opinion and are representative of evidence-

sensitive ABR. 

This section has developed total audit effort as a 

measure of the amount of evidence acquired. Audit effort 

is a response to evidence-sensitive ABR. The 

effectiveness of the client's accounting system, the 

complexity of the client and the client's risky balance 

sheet components are three determinants of evidence-

sensitive ABR. 

Price per unit of Audit Effort, 
g Surrogate for the Risk Premium 

An auditor who issues the appropriate opinion may 

still be exposed to losses. Additional effort, beyond 

that required by GAAS, may have little value in reducing 

these losses. The auditor's only response to this 

insurance ABR, if he decides to seek the engagement, is to 
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include a premium above his cost of effort in his fee 

offer. In the ABR frame~Tork this risk premium equals or 

exceeds the auditor's assessment of the expected value of 

those losses that will not have been eliminated with audit 

effort. 

In practice the a;..;.,,:U tor calculates his fee offer 

by multiplying his price per unit of effort times the 

effort (see Elliott and Korpi [1978]). The auditor 

incorporates the premium in his offer by using a price per 

unit effort that exceeds his costs to calculate his offer. 

Figure 4 illustrates that the auditor's price per unit of 

effort should equal or exceed his cost of effort as a 

percentage of his standard billing rates plus a premium 

equal to his expected losses divided by the auditor's 

effort. Therefore the price per unit of effort can be 

used to measure the auditor's response to insurance ABR. 

The ABR framework assumed that all audit 

engagements were fixed fee contracts. For fixed fee 

contracts the relationship between the realized audit fee 

and planned audit effort reflects the auditor's ex ante 

assessment of insurance ABR. Data on the nature of the 

fee contract, the original audit fee offer and the planned 

audit effort are not available for this study. Therefore, 

the price per unit of effort is calculated by dividing the 



MINIMUM AUDIT FEE 

F >= EAC + J.tllo/EAC from figure 3 

measuring evidence acquisition costs, EAC, as a 
percentage, b%, of the auditor's effort, EFFORT (a) 

EAC = b%*EFFORT(a) 

F >= b%*EFFORT(a) + 

F >= + 
EFFORT (a) 

b% JJ.l O,EAC 
EFFORT (a) 

27 

Figure- 4. The relationship between the price per unit of 
audit effort and the expected value of the 
auditor's losses. 



actual audit fee by the actual effort provided by the 

auditor. 
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The sample may include cases where the auditor was 

able to negotiate an increase such that the realized fee 

exceeds his offer. In these cases the use of the realized 

fee does not appear to be a problem. Using the realized 

fee should capture the auditor's assessment of insurance 

ABR at the completion of the audit more accurately than 

the original fee offer. If this change was a result of 

actual audit effort exceeding planned effort, then the 

ratio of the realized audit fee to actual audit effort 

should provide a more accurate measure of the auditor's 

assessment of his insurance ABR than using the original 

fee offer. 

If the sample includes cases where the auditor's 

actual effort differs from his planned effort and the 

auditor was not able to negotiate a fee increase then the 

calculation of the price per unit of effort will be 

affected. The price per unit of audit effort may not 

reflect the auditor's intended response to his assessment 

of insurance ABR. In cases where the actual effort 

exceeds the planned effort the price per unit of effort 

will be reduced, making it more difficult to find a 

positive relationship between the price per unit of audit 

effort and insurance ABR. 
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Determinants of Insurance ABR 

The auditor is exposed to possible losses when a 

group of financial statement users incur a loss and 

attempt to recover their loss from the auditor. The 

issuance of the appropriate opinion does not prevent 

financial statement users from taking action against the 

auditor nor does it prevent the auditor from incurring a 

loss. Client characteristics that increase the likelihood 

of a group of financial statement users incurring a loss 

and being able to prevail in an action against the auditor 

are indicative of insurance ABR. 

The bankruptcy of a client is an obvious situation 

where a group of financial statement users incur a loss. 

It follows that the likelihood of a client going bankrupt 

would be a determinant of insurance ABR. Similarly, 

significant losses by the audit client may increase the 

likelihood that a group of financial statement users will 

incur a loss. Therefore significant losses by the client 

are considered determinants of insurance ABR. st. Pierre 

and Anderson (SP&A) [1984] surveyed lawsuits against 

auditors from 1960 to 1976. The bankruptcy of the audit 

client and significant losses by the client were two of 

the events they found to frequently occur prior to 

financial statement users taking legal action against the 

auditor. 
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When owners incur a loss, they are more likely to 

prevail in actions against the auditor if they do not 

participate in managing the company. Audits are a means 

for equity holders to monitor the company's management. 

Both the value of the audit and the auditor's related 

liability increase with separation of management and 

ownership (or diverse ownership). 

Debt in the client's capital structure indicates 

another group of financial statement users relying on the 

audit. If creditors incur a loss, they may take action 

against equity holders, management and the auditor. 

Therefore the equity interests of the financial statement 

users are determinants of insurance ABR. 

In the second part of their study st. Pierre and 

Anderson [1984] found that lawsuits usually involve public 

clients. In addition, Palmrose [1986] found audit fees 

positively correlated with public ownership. In their 

study of accounting determined measures of risk, Farrelly, 

Ferris and Reichenstein [1985] found debt positively 

correlated with the firms' systematic mar]cet risJc and with 

financial analysts' risk perceptions of the firm. These 

resul ts suggest that the equi ty interests of financial 

statement users are a determinant of insurance ABR. 

The likelihood of a client going bankrupt, 

significant losses by the client and the equity interests 
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of the financial statement users are three likely 

determinants of insurance ABR. These factors increase 

either the likelihood that a group of financial statement 

users will incur a loss or that they will be able to 

prevail in actions against the auditor. 

The liJcelihood of bankruptcy, significant client 

losses and the equity interests of financial statement 

users may be related to the qlient's industry. For the 

same reasons that were discussed in the section on the 

determinants of evidence-sensitive ABR, when evaluating 

the effects of insurance ABR on the price per unit of 

audit effort it may be beneficial to attempt to control 

for industry effects on audit pricing. st. Pierre and 

Anderson [1984] found that the incidence of lawsuits was 

higher in certain industries. In addition Simunic [1980] 

and Palmrose [1986] have found differences, across 

industries, in audit fees deflated by client size. 

Hypotheses 

The auditor's fee offer is expected to include his 

expected cost of effort and a premium for the expected 

value of those losses that he cannot eliminate with 

effort. In order to maJce the fee offer both competi ti ve 

and profitable, the auditor must minimize the expected 

value of his costs by acquiring evidence until the 
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marginal cost of the evidence equals the marginal benefit 

from the reduction in the expected value of his losses. 

Consequently, the auditor's offer is expected to reflect a 

combination of effort costs and a risk premium. 

Audit effort is the principal means for auditors 

to acquire evidence. For this reason total audit effort 

is used to measure the evidence acquired. The auditor 

responds to evidence-sensitive ABR with audit effort. 

Therefore, in a cross section of audit clients, total 

audit effort is expected to be positively correlated with 

the level of evidence-sensitive ABR to which the client 

exposes the auditor. 

The audit fee offer is expected to exceed the 

auditor's cost of effort if there is insurance ABR 

associated with the client. The auditor can change the 

size of the risk premium included in his offer by changing 

the price per unit of effort. The price per unit of 

effort is used to measure the auditor's response to 

insurance ABR. The price per unit of effort is expected 

to be positively correlated with the insurance ABR. 

Hypothesis 1 

Total audit effort is positively 

correlated with the auditor's evidence-sensitive 

business risk. 



Hypothesis 2 

The price per unit of audit effort is 

positively correlated with the auditor's insurance 

business risk. 
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This chapter has developed two hypotheses. Total 

effort is hypothesized to be positively correlated with 

evidence-sensitive ABR. The price per unit of audit 

effort is hypothesized to be positively correlated with 

the insurance ABR. To be able to test these hypotheses, 

observable variables and related measurement issues for 

evidence-sensitive ABR and insurance ABR are developed in 

the chapter four. 



CHAPTER FOUR 

REGRESSION MODELS 

The hypotheses from chapter three were tested 

using two regression models. In this chapter the 

regression models used to test the hypotheses are 

developed. And, observable variables are selected to 

represent the evidence-sensitive ABR and insurance ABR 

variables in the regression models. 
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In the first model, total audit effort is a 

function of evidence-sensitive ABR. The auditor attempts 

to reduce the expected losses associated with reporting 

errors by using audit effort to acquire evidence and 

increase the probability of issuing the appropriate 

opinion. The effectiveness of the client's system of 

accounting controls, the complexity of the client and the 

client's risky balance sheet components have been 

presented as three determinants of evidence-sensitive ABR. 

Therefore, observable measures that capture these client 

characteristics are selected to represent evidence

sensitive ABR. 

Even if the auditor issues the appropriate 

opinion.r he may be exposed to insurance ABR when a group 
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of financial statement users incur a loss. The auditor's 

expected response to insurance ABR is to charge a price 

per unit of effort in excess of his cost of effort so that 

the audit fee will include a risk premium. 

In the second regression, the price per unit of 

audit effort is a function of insurance .ABR. The 

insurance ABR variables need to capture the auditor's 

assessment of what the expected value of his losses will 

be upon completion of the audit. The auditor is exposed 

to these losses when a group of financial statement users 

incur a loss and attempt to recover their loss from the 

auditor. Client bankruptcy, significant losses by a 

client and the equity interests of the financial statement 

users were discussed as determinants of insurance ABR. 

Observable measures that capture these client 

• 
characteristics are selected to represent insurance ABR. 

The Data Source 

In 1983 Arthur Andersen & Co. performed a study of 

260 audit engagements from their 13 largest offices. 

Their sample excluded first time engagements, complicated 

mUlti-location engagements, not-far-profit entities, 

engagements for which no audit opinion was issued on the 

financial statements and engagements on which less than 

200 hours were incurred in the last audit. To ensure that 
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their sample had sufficient numbers of small firms, medium 

sized fires and large firms and sufficient numbers of 

banks, manufacturers and oil and gas firms to perform 

statistical analysis on each of these groups, they created 

pools based on these criteria. From these pools 

observations were randomly selected for inclusion in the 

study. A comprehensive discussion of Arthur Andersen & 

Co.'s sample selection is presented in Kreutzfeldt and 

Wallace [1986]. Arthur Andersen & Co. has made a 

significant portion of their data available for use in 

this study. The pertinent questions from their 

questionnaire and the instructions to auditors comple'ting 

the survey are included in appendix 1. 

The use of data from an existing survey has both 

advantages and disadvantages. The Arthur Andersen survey 

was very comprehensive. Additionally, because Arthur 

Andersen maintains control of the data, they could include 

questions of a proprietary and confidential nature. The 

responses to an in-house survey are expected to be more 

accurate than responses to an external survey. The cost 

of using an existing study is less than performing a new 

study. The primary disadvantage of using the Arthur 

Andersen data is that it precluded designing a survey 

questionnaire specifically for this study. Consequently 

the selection of variables to be used to capture evidence-
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sensitive ABR and insurance ABR are limited to the data 

available in the Arthur Andersen study and may not be the 

best surrogates. The benefits of using the Arthur 

Andersen study exceed the disadvantages. The cost of 

conducting a survey would exceed the benefits of a 

specifically designed questionnaire considering the low 

anticipated response rate. 

From the initial sample of 260 observations 172 

are included in this study. An explanation of the 

deletion of observations and the handling of the 

incomplete responses is included in appendix 2. The 172 

firms in the final sample come from forty-five two-digit 

SIC code industries. Descriptive statistics are presented 

in table 1 for each industry for which there are ten or 

more observations. 

Total Audit Effort 

Total audit effort has been hypothesized to be 

positively correlated with evidence-sensitive ABR. The 

relationship between total audit effort and evidence

sensitive ABR is tested using the following regression 

model. 

EFFORT (c) + EFFORT (a) = b o + b 1 SIZE + bi ES/ABRi + u. 

A set of variables is selected to represent evidence

sensitive ABR (ES/ABRi). 
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Table 1 

Descriptive statistics for the different industries. 

number average average 
Industry SIC code obs current assets total assets 

oil & Gas 13 37 27,271,757 206,347,703 

Manufacturing 20-27 12 22,369,917 67,037,001 

Manufacturing 28-32 11 21,359,364 176,893,727 

Metals 34 12 14,431,667 23,273,250 

Machinery 35 10 22,800,000 41,128,000 

Electric equip 36 17 73,154,765 90,205,353 

utilities 49 12 452,482,167 3,217,124,917 

Services 70-86 24 18,365,833 73,052,125 

all other 37 78,945,514 283,316,432 

Total Sample 172 69,469,814 368,899,116 



Independent Variables, 
Evidence-Sensitive ABR 
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In estimating tile effect of evidence-sensitive ABR 

on audit effort a measure of size is included to control 

for difference in audit effort due to the size of the 

client. Elliott and Korpi [1978] used the square root of 

assets to measure the size of manufacturing firms and the 

square root of sales to measure the size of financial 

companies. Simunic [1980] used the square root of assets 

to measure size. Pa1mrose [1986] used the natural log of 

assets to measure client size. simunic hypothesized a 

nonlinear relationship where as total assets increased the 

sample size required to achieve a given level of assurance 

would increase at a decreasing rate. There is not 

sufficient economic theory to be more specific in 

describing the relationship between audit effort and 

client size. Initially, the square root of assets will be 

used to measure client size. The more appropriate of the 

transformations is an econometric issue which will be 

resolved by analyzing the results. 

In addition to size it may be necessary to control 

for differences in audit effort acrOS3 industries. 

Elliott and Korpi [1978] used different measures of size 

for manufacturing and financial companies. Simunic [1980] 
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found audit fees deflated by the square root of assets to 

be less for utilities and for banks. Palmrose [1986] 

reports that audit fees are less for electric utilities, 

combination utilities and savings and loans. She also 

repo::~ts that audit fees are higher for office equipment 

firms. The~e results suggest that indicator variables 

should be used to identify possible differences in 

required audit effort across industries. For this reason 

separate regressions with an industry indicator variable 

will be performed for each industry group with ten or more 

members. 

In the proposed ABR framework, audit effort is 

used to reduce the expected value of the auditor's losses 

by reducing the probability of a reporting error. The 

auditor's assessment of these losses is dependent upon his 

assessed probability of the existence of an undetected 

material error. In chapter three, the client's system of 

accounting controls, the client's complexity and the risky 

balance sheet components of the cl ient \V'ere discussed as 

three determinants of evidence-sensitive ABR. 

The Client's System of Accounting Control. The 

client's records are more likely to contain an error if 

their accounting system is poorly designed and if the 

system of internal controls is not effective. Therefore, 



an ineffective system of internal controls would be a 

source of.evidence~sensitive ABR. 
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The auditor's evaluation of the client's internal 

accounting control environment is used to measure the 

effectiveness of the client's system of accounting 

controls (question B30 in appendix 1). Kinney [1975] 

developed a decision-theory framework consistent with the 

auditing standards shm"ing that, when the auditor 

preliminarily eva.luates the design of the client's system 

of internal controls as effective, there are situations 

where he can reduce his total expected costs by relying on 

the client's internal controls. Total audit effort is 

anticipated to be greater when the auditor evaluates the 

client's internal accounting control environment as poor. 

An additional argument for the proposed 

relationship between aT(~i t effort and internal control is 

that certain clients may purchase control from their 

auditor rather than maintain their control system 

internally. Therefore firms with weaker systems of 

accounting controls would be expected to acquire 

additional units of audit effort. 

The auditor has incentives to perform audits at a 

consistent level of quality to maintain his reputation for 

quality (see Simunic and stein [1987]) and to reduce his 

business reputation losses. This is consistent with the 
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ABR framework. If the auditor does not provide audits of 

at least the level of quality that his reputation implies, 

he may incur increased litigation losses (Simunic and 

stein [1987]) and he may incur increased fee pressure from 

his other clients (DeAngelo [1981] and Balachandran and 

Ramakrishnan [1987]) • 

. Auditing standards [AICPA 1984, AU 322.05] state 

that "Reasonable assurance that the objectives of 

accounting controls are achieved depends on the competence 

and integrity of personnel .•• " The more competent the 

employees and management of the client the higher the 

probabili,ty of them detecting and correcting errors. The 

greater the integrity of employees and management 

(especially management) the less likely the client's 

financial records will contain an irregularity. Therefore 

the auditor's evaluation of the competence and integrity 

of the client's management (questions B13-B20 in 

appendix 1) and the auditor's evaluation of the competence 

and integrity of the employees in the accounting function 

(questions B22-B27 in appendix 1) are used to measure 

these characteristics. Total audit effort is anticipated 

to be greater when the client's personnel receive low 

evaluations for competence and integrity from the auditor. 

The use of a series of ~~estions to evaluate 

management and employees may present a problem with this 
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measure. The auditor's evaluation of management involves 

eight questions and the evaluation of the accounting 

personnel involves six questions. The aggregation of 

multiple questions may make the results difficult to 

interpret. A second problem relates to the auditor's 

overall assessment of the internal accounting control 

environment. The auditor's assessment of the internal 

control environment most likely includes considerations 

about the client's personnel. In order to identify these 

problems, if they exist, attention will be paid to the 

correlation of the independent variables and the behavior 

of the coefficients as independent variables are included 

(and excluded) during different tests. 

Complexity. The complexity of the client is the 

second determinant of evidence-sensitive ABR. Complex 

operations and complex accounting needs increase the 

likelihood of the client making an error in preparing 

their financial records and make it more difficult to 

detect an error. 

The number of different industry segments in which 

the client has operations is used to measure the 

complexity of the client's operations (question Al0 in 

appendix 1). Of the available measures, the number of 

different industry segments is the most similar to the 

measures used by Simunic [1980]. Simunic found both the 
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number of consolidated subsidiaries which are included in 

the client's financial statements and the number of 

different SIC two-digit industries in which the client 

operates significant at the 0.05 level and positively 

correlated with audit fees deflated by the square rvot of 

assets. In addition to Simunic's findings, this measure 

of complexity is similar -to the diversity of product lines 

which Elliott and Korpi [1978] included in their measure 

of complexity. 

Elliott and Korpi [1978] and Palmrose [1986] also 

included the number of locations to capture complexity. 

These studies used the number of locations to capture the 

complexity of coordinating multiple audit teams. The 

number of locations is not available as a measure of 

complexity in this study because the Arthur Andersen study 

did not include clients for which workpapers were located 

in more than one office. 

The auditor's ranking of the frequency with which 

the client enters into non-routine transactions is also 

used to measure the complexity of the client's accounting 

needs (question B21 in appendix 1). Cohen and Pearson 

[1981] argue that balances that include non-routine 

judgments are more likely to contain a material error than 

balances created through routine systems that include 

specific controls. Auditing standards [AICPA 1984, 
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AU 312.29] advise that the risk of material misstatement 

is generally greater in classes of transactions that 

include estimates. Non-routine transactions often require 

the use of judgment and estimates by the firm's accounting 

personnel. Additionally non-routine transactions are 

often not subject to the firm's internal control and 

review processes, and are more subject to error. Total 

audit effort is expected to increase as the complexity of 

the client increases. 

Two variables, the number of industry segments and 

the frequency of non-routine transactions, are included to 

capture the complexity of the client's operations. An 

alternate argument has been made that complexity makes it 

more difficult for the auditor to perform the audit 

procedures necessary to achieve the same level of 

assurance as for a less complex firm. This alternate 

complexity argument would be more acceptable if auditors 

contracted to provide specific levels of assurance and if 

their output was observable. DeAngelo [1981] argues that 

financial statement users are not able to directly 

evaluate the quality of an auditor's work. Therefore the 

alternate complexity argument does not provide the auditor 

incentive to perform additional work. 

Risky Balance Sheet Components. Simunic [1980] 

describes receivables and inventories as risky balance 
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sheet components that potentially involve greater loss 

exposure than other balance sheet components. The high 

volume of transactions in the receivables and inventory 

accounts, the estimates necessary to prepare the related 

allowance accounts and the complexity of allocating costs 

to inventory in certain manufacturing operations increase 

the probability of these accounts containing an error. 

These account balances capture risk which the auditor can 

reduce by acquiring audit evidence to reduce the 

probability of issuing an inappropriate opinion. 

Simunic [1980] included the ratios of receivables 

to total assets and inventory to total assets as measures 

of risky balance sheet components that increase the 

auditor's loss exposure. The inventory and receivables 

balances are not available from the Arthur Andersen 

survey. Current assets are the best available surrogate 

to measure risky balance sheet components (question A7 in 

appendix 1). The ratio of current assets to total assets 

has been used previously in Francis's [1984] replication 

of Simunic's [1980] study. Total audit effort is 

anticipated to be positively correlated with current 

assets. 

Auditing standards require the performance of 

specific procedures relati~g to receivables and 

inventories. Therefore it can be argued that audit effort 
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will be positively associated with current assets because 

of GAAS and not because of evidence-sensitive ABR. 

Another argument is that the high volume of transactions 

may make it more difficult to audit a dollar of current 

assets than a dollar. of non-current assets. 

In the first case auditing Etandards do not 

provide guidance on the extent to which the specified 

procedures need be applied to receivables and inventory. 

And auditing standards do not specify that more effort be 

expended on current assets than on non-current assets. 

Consequently auditing standards do not provide the auditor 

incentive to audit current assets more extensively than 

other types of assets. 

In the second case, if financial statement users 

are indifferent between misstatements of current and non

current assets then the auditor would be expected to 

allocate his effort into areas where he could most 

efficiently detect errors. Observing the auditor allocate 

additional dffort in accounts that are more costly to 

audit indicates his expectation that these accounts are 

more likely to be misstated, and hence representative of 

evidence-sensitive ABR. If financial statement users are 

not indifferent between misstatements of current and non

current assets then the greater concern over the 

misstatement of current assets would indicate that 
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financial statement users would be more likely to take 

action against the auditor over misstated current assets, 

and hence are an indication of higher risk to the auditor. 

Consequently, a positive correlation between audit effort 

and current assets will be attributed to evidence

sensitive ABR. 

A summary of the evidence-sensitive ABR variables 

is included in figure 5. The regression model used to 

test the hypothesis that total audit effort is positively 

correlated with evidence-sensitive ABR is also presented. 

Each of the evidence-sensitive ABR variables is 

anticipated to be positively correlated with audit effort. 

Descriptive statistics relating to the evidence-sensitive 

ABR variables are presented in table 2. 

Price Per Unit of Audit Effort 

A set of variables has been selected that 

represent evidence-sensitive ABR and a test developed to 

evaluate the relationship between total audit effort and 

evidence-sensitive ABR. In this section a set of 

variables is selected to represent insurance ABR and a 

test is developed to evaluate the relationship between the 

auditor's price per unit of effort and insurance ABR. 
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EFFORT (c) + EFFORT(a) = b O 
+ b 2 SEGMENT 
+ b 5 COMPETENT 

+ b 1 V ASSETS 
+ b 3 NON RTN~ + b 4 INT CONT 
+ b 6 V CUR ASSET + u 

EFFORT (a) The sum of: 
staff hours X std billing rate for staff 
in charge hours X std bill rate for in charge 
manager hours X std bill rate for managers 
partner hours X std bill rate for partners 

EFFORT (c) The auditor's estimate of the additional hours 
that would be required if internal audit had 
not assisted extended at the standard billing 
rate for a staff auditor. 

SEGMENT The number of industry S'.J?.g!!l£mtsthe entity had 
at the end of the latest fiscal year. 

NON RTNE The auditor's ranking of the relative frequency 
of non-routine transactions. 

INT CONT The auditor's evaluation of the EOP control 
environment and internal accounting control 
environment. 

COMPETENT The auditor's evaluation of the competence and 
integrity of the employees and of management. 

CUR ASSET The square root of current assets. 

Figure 5. The audit effort regression model and the 
evidence-sensitive ABR variables. 



Table 2 

Descriptive statistics for the 
evidence-sensitive ABR variables. 

average 

client hours 58.2 
staff hours 664.7 
senior hours 367.9 
manager hours 132.2 
partner hours 54.6 

std dev 

162.6 
678.2 
268.2 
111.7 

56.4 

summation of hours extended at standard billing rates 

client staff 
audit staff 

CUR ASSET 

COMPETENCE of: 
overall 
management 

EFFORT (c) 
EFFORT (a) 

accounting personnel 
l=excellent, 9=very poor 

number of SEGMENTS 

frequency of observations 

3,201.2 
97,997.6 

69,469,814 

3.603 
3.482 
3.779 

1 

134 

frequency of 
rank 1 2 3 4 5 

NON RTNE 9 34 53 20 24 
9=very often 

INT CONT 6 25 68 34 26 
9=very poor 

2 

25 

8,941.5 
80,436.5 

174,107,152 

3 

9 

1.049 
1.151 
1.201 

4 

3 

rankings 
6 7 8 

18 11 3 

11 2 0 
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5 

1 

9 

0 

0 



Ind~pendent Variables, 
Insurance ABR 

In developing testable hypotheses of the 

relationships in ABR framework, the auditor's fee offer 
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was viewed as the product of the auditor's price per unit 

of effort and the number of units of effort. It was 

argued that the auditor uses the price per unit of effort 

to control the size of the risk premium included in his 

offer. The price per unit of effort is calculated by 

dividing the audit fee by the effort and it is modeled as 

a function of insurance ABR. 

PRICE PER UNIT + b·*INSjABR· 1 1 + u. 

The auditor's fee at standard billing rates is the 

summation of the products of the standard billing rate for 

each classification of auditor and the number of hours for 

each class of auditor. The price pe~' unit of effort, 

which is used as the dependent variable, is the auditor's 

realized fee as a percentage of the fee that would be 

calculated using standard billing rates. Therefore the 

intercept in the regression model approximates the price 

per unit of effort to a client with no insurance ABR. For 

a client with no insurance ABR, competitive market forces 

should drive down the price per unit of effort, for the 

successful bid, until it approaches the auditor's cost as 

a percentage of his standard billing rate. Therefore, the 



intercept is expected to be a positive number less than 

one. 
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The auditor is exposed to losses when a group of 

financial statement users incur a loss and attempt to 

recover their losses from the auditor. The issuance of 

the appropriate opinion does not prevent financial 

statement users from taking action against the auditor nor 

does it ensure that the auditor will not incur a loss. In 

the ABR framework, the insurance ABR premium is expected 

to equal or 'exceed the auditor's assessment of the 

expected value of his losses upon completion of the audit. 

The bankruptcy of the client, significant losses by the 

client and the equity interests of the financial statement 

users have been presented in chapter three as three 

determinants of insurance ABR. Variables that capture 

these client characteristics are selected to represent 

insurance ABR 

Bankruptcy. Bankruptcy was a determinant of 

insurance ABR discussed in chapter ,three. In st. Pierre 

and Anderson's [1984] survey, the subsequent bankruptcy of 

the audit client was frequently a factor in lawsuits 

against auditors. A client's bankruptcy illustrates a 

situation where a group of financial statement users incur 

a loss and may attempt to recover a portion of their loss 

from the auditor. 
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A dummy variable is included when the auditor's 

opinion includes a going concern disclosure or whenever 

the auditor documents apprehension about the client's 

continuing existence in his workpapers or memoranda. This 

variable is included to capture the ef=ect of a high 

likelihood of the client going banlerupt. The auditor's 

price per unit of effort is expected to be positively 

correlated with the going concern variable. 

Significant Losses Qy Audit Clients. The dollar 

amounts recorded for litigation settlements and the write

offs of receivables, inventory and intangible assets, and 

also the audj.tor's estimate of any unrecorded amounts of 

loss contingencies for litigation, claims, assessments and 

assets with realization problems are used to measure 

significant client losses. st. Pierre and Anderson (SP&A) 

[1984] surveyed lawsuits against auditors from 1960 to 

1976. In addition to the bankruptcy of the audit client, 

they found that significant losses by the client, 

investigations of the auditee by the acquiring firm 

subsequent to an acquisition, subsequent disclosures of 

large asset write-offs, or regulatory investigations of 

the auditee were often events motivating users to taJee 

action against the auditor. 

The auditor incorporates the detrimental effect 

that client losses may have on the expected value of his 
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losses by increasing his price per unit of effort. 

Therefore it may he appropriate to deflate the size of the 

write-off or loss contingency by audit effort. However, 

it is logical that the auditor would use a client 

characteristic such as asset size to deflate dollar 

denominated balances. The high correlation between audit 

effort and client size that has been found in prior 

studies suggests that the choice between audit effort and 

client size as the deflator is not critical in this case. 

Consequently, the variable for write-offs and loss 

contingencies and the other dollar denominated variables 

are deflated by total assets. The price per unit of audit 

effort is expected to be positively correlated with the 

write-off and loss contingency variable. 

Equity Interests of the Financial s'tatement Users. 

Audits are a means for equity holders to monitor the 

company's management. Both the value of the audit and the 

auditor's related liability increase with the separation 

of management and ownership. When owners incur a loss, 

they are more likely to prevail in actions against the 

auditor if they do not participate in managing the 

company. A dummy variable is included to indicate 

separation of managelnent and ownership if the client is 

required to file financial statements with the securities 

and Exchange Commission (SEC). st. Pierre and Anderson 
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[1984] found that lawsuits against auditors usually 

involve public clients. In addition, Palmrose [1986] 

found audit fees deflated by client size positively 

correlated with publicly owned firms. The price per unit 

of audit effort is expected to be positively correlated 

with an SEC filing requirement. 

The public ownership of a firm may indicate the 

firm's need for the expertise of a highly skilled auditor. 

There may be a limited number of auditors with this 

expertise and therefore public clients would pay a higher 

price as a result of reduced competition. But this 

argument is not consistent with Simunic's [1980] finding 

of price competition among Big Eight auditors. Neither is 

it consistent with Palmrose [1986]. Palmrose was unable 

to find a significant relationship between audit fees and 

auditors who are specialists in a client's industry. The 

results of these prior studies indicate that expertise is 

probably not an explanation if higher prices per unit of 

effort are observed for publicly owned clients. 

utilities are a specific example where Palmrose 

[1986] identified Arthur Andersen as an industry 

specialist. Palmrose classifies the two auditors with the 

highest market share in each industry as industry 

specialists. If the expertise argument is correct, then 
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Arthur Andersen's price per unit of effort should be found 

to be significantly higher for utilities. 

Debt in the client's capital structure indicates 

another group of financial statement users relying on the 

audit. If debt holders incur a loss, they may taJce action 

agains'c equity holders, management and the auditor. Long 

term debt as a percentage of total assets is used as a 

measure of the potential agency conflict between 

debtholders and equity holders. In their study of 

accounting determined measures of risk Farrelly, Ferris 

and Reichenstein [1985] found firms' ratio of debt to 

total assets positively correlated with the firms' 

systematic market risk and with financial analysts' 

perceptions of the firm's risk. The price per unit of 

audit effort is expected to be positively correlated with 

this measure of debt. 

Equity holders have an option on a portion of the 

company's future cash flows. High earnings variability 

provides increased gain potential for option holders and 

increased loss potential for the holders of fixed claims 

such as debt. If debt holders do incur a loss, action may 

be taken against the auditor. The average absolute 

deviation in net income is deflated by total assets and is 

used as a measure of the potential for debt holders to 

incur such a loss. In their study of accounting 



determined measures of risk Beaver, Kettler and Scholes 

[1970] found a measure of earnings variability, the 

standard deviation of firms' earnings-price ratio, to be 

positively correlated with the firm's systematic mar]cet 

risk. The price per unit of audit effort is expected to 

be positively correlated with the average absolute 

deviation. in net income deflated by total assets. 
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The debt variable may capture requirements placed 

upon the client by a lender. Banks may require a Big 

Eight audit as a condition of a client's loan. This could 

affect the price of the audit if there is a low level of 

competition among Big Eight auditors. Again, this 

argument is not consistent with Simunic's [1980] finding 

that there is price competition among Big Eight auditors. 

Industry control Variables. In order to evaluate 

the effects of insurance ABR on the price per unit of 

effort it may be necessary to control for differences 

across industries. Simunic [1980] found audit fees 

deflated by the square root of assets lower for banks and 

utilities. Palmrose [1986] found audit fees lower for 

electric utilities, combination utilities and savings and 

loans and higher for office equipment companies. 

Additionally, st. Pierre and Anderson [1984] report that 

audit clients in real estate, banking, insurance, 

securities brokerages, manufacturing and services have 
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higher incidences of lawsuits. Because prior studies have 

found differences in the frequency of lawsuits against 

auditors and difference in audit fees across industries, 

indicator variables will be includeQ to evaluate possible 

differences in the pricing of audit effort across 

industries. 

These variables are an attempt to capture the ABR 

resulting from losses by financial statement users and the 

ABR resulting from complex agency relationships among 

financial statement users. This set of variables 

reasonably represents the effects described by the ABR 

framework. 

The hypothesis that the price the auditor charges 

per unit of effort is positively correlated with insurance 

ABR is tested with the regression model presented in 

figure 6. A summary of the insurance ABR variables is 

also included. The coefficients for each of the insurance 

ABR variables are expected to be positive. Descriptive 

statistics relating to the insurance ABR variables are 

presented in table 9. 

Summary of Chapter Four 

Both the model of audit effort and the price per 

unit of audit effort use linear regression and therefore 

assume that the models are properly specified linear 



PPU + 
+ 

b i GO CONCERN 
b 4 DEBT 

+ 
+ 

b 2 WRITE OFF 
b 5 DEVIATION 

PPU The price per unit of audit effort 

+ u 

GO CONCERN (0,1) 1 if the auditor expressed any 
apprehension about the client's as a 
continuing entity or issued a going concern 
qualification. 

WRITE OFF The recorded amounts and the auditor's 
estimate of unrecorded asset tV'ri te-downs and 
loss contingencies. '1'he amount is divided by 
total assets. 
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SEC (0,1) 1 if the client or its parent is 
required to file financial statements with the 
SEC. 

DEBT Total long-term debt as a percentage of total 
assets. 

DEVIATION The average absolute deviation from the mean 
of net income for a three year period. The 
average absolute deviation is divided by total 
assets. 

Figure 6. The price per unit of audit effort regression 
model and the insurance ABR variables. 
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Table 3 

Descriptive statistics for the insurance ABR variables. 

average std deviation 

Audit fee 84,448 14,525,000 
Price per unit of effort 0.811 0.20 

write-offs 39,422,919 312,919,968 
write-off / assets 0.054 0.14 

LT Debt 126,803,013 560,473,050 
Debt / assets 0.195 0.20 

Deviation In Net Income 5,175,450 15,111,103 
Deviation / assets 0.048 0.09 

frequency of observations 

GO CONCERN 16 

SEC 36 



models, with the standard properties. In addition, the 

results are evaluated using t tests and F tests. For 

these reasons each observation of the error term is 

assumed to be drawn independently from a normal 

distribution with an expected value equal to zero and a 

variance that is constant across observations (see 

Johnston [1984]). 
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Variables have been selected with which to test 

the hypothesized relationships between audit effort and 

evidence-sensitive ABR and between the price per unit of 

audit effort and insurance ABR. The results of the tests 

of these relationships are presented in chapter five. 
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CHAPTER FIVE 

RESULTS 

Initially the regression models presented in 

chapter four vlere tested. Analysis of the residuals for 

the evidence-sensitive ABR regression indicated that the 

residuals were not normally distributed and that the 

variance of the residuals was correlated with certain 

independent variablee. The residuals for a regression 

model using natural log transformations appear to be more 

normally distributed and heteroscedasticity does not 

appear to be a problem. For these reasons regressions 

were also performed using transformed variables. 

The regression results are presented in this 

chapter. The results support both hypotheses. positive 

relationships are found between audit effort and the 

variables representing evidence-sensitive ABR. Although 

one insurance ABR variable is negatively correlated with 

the price per unit of effort, the remaining insurance ABR 

variables are positively correlated with the price per 

unit of effort. 
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Regression Results 
for Evidence-Sensitive ABR Variables 

The correlation coefficients for the evidence-

sensitive ABR variables are presented in table 4. High 

levels of correlation are observed between the auditor's 

evaluation 0f the client's internal control environment 

and the auditor's evaluation of the integrity and 
. 

competence of the firm's personnel and between the square 

root of total assets and the square root of total assets. 

High correlation between independent variables may 

be an indication of multicollinearity, which could result 

in very large sampling variances for the coefficients and 

sUbstantial changes in the coefficients whenever a small 

number of observations are deleted from the sample (see 

Johnston [1984]). The high correlation between the 

internal control variable and the evaluation of the 

client's personnel was addressed by deleting the personnel 

variable. The reasons for addressing the problem in this 

manner are discussed later. For comparability with 

subsequent regressions both the square root of total 

assets and the square root of current assets are included 

in this regression. 

The regression results using the non-transformed 

variables are presented in table 5. Total audit effort is 

positively correlated with each of the evidence-sensitive 



Table 4 

The correlation coefficients of the evidence
sensitive ABR variables presented in O.OO's. 

S A S A M 
q s q C s S R M & C C e 

s u s e n t -g E 0 I 0 0 G t 
R e R r e 9 0 n mmm n n i a a 
t t t t s n e t p p t t 1 s 1 

Effort 73 76 14 27 -11 -27 03 -18 
Sq Rt As 89 08 17 -33 -43 -03 -12 
Sq Rt C As 13 18 -28 -42 -14 -10 
Segments 05 03 -10 -12 07 
Non Routine 24 12 -01 -07 
Mgmt & Emp Competence 74 06 -14 
Internal Control 10 -01 
oil & Gas -14 
Metals 
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U 
t 
i 
1 

34 
62 
58 
16 
17 

-17 
-26 
-14 
-08 
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Table 5 

The coefficients and descriptive statistics for the 
evidence-sensitive ABR variables, using the linear, 

additive regression model from chapter four. 

EFFORT (a) + EFFORT(c) = b~ 
+ b 2 \1CURRENT ASSET 
+ b 5 INTERNAL CONTROL 
+ b 8 UTILITIES 

Intercept 

V ASSETS 

V CURRENT ASSETS 

Segments 

Non Routine 

Internal Control 

oil & gas 

Metals 

Utility 

+ b 1 \lASSETS 
+ b 3 SEGMENTS 
+ b 6 OIL&GAS 
+ u 

coeff 

-14,644 

1.8740 

8.1863 

11,267 

6,724 

2,995 

18,126 

-26,733 

-76,868 

+ b 4 NON ROUTINE 
+ b 7 METALS 

t 
value prob >t 

-0.824 0.4113 

3.086 0.0024 

5.524 0.0001 

1.992 0.0481 

2.818 0.0054 

0.842 0.4009 

1.801 0.0736 

-1.712 0.0888 

-3.842 0.0002 

dof 
sum of 

squared error 
adjusted 

F value prob >F r2 

model 
error 

8 
163 

834,945,798,532 
423,244,742,037 

40.194 0.0001 0.6471 
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ABR variables. The coefficients of the square root of 

current assets and the frequency of non-routine 

transactions are significant at the 0.01 level. The 

coefficient for the number of segments is significant at 

the 0.05 level. A control variable was used and a 

separate regression was performed for each industry group 

with ten or more members. The control variables for the 

oil and gas, fabricated metals and utility industries are 

significant at the 0.10 level in the individual 

regressions. The control variables for each of these 

three industries is significant at the 0.10 level when 

they are included in a single regression. 

In order to determine the level of significance 

for the estimated coefficients using the convention~l 

student t distribution and F distribution tables, it is 

necessary that the estimated coefficients be normally 

distributed variables. Because the estimated coefficients 

are linear functions of the error term, they are normally 

distributed when the residuals are normally distributed 

(soe Johnston [1984]). A Kolmogorov-smirnov test 

statistic was calculated to be 0.145. The probability of 

getting a test statistic this large from normally 

distributed residuals is less than 0.01. This result 

suggests the residuals are not normally distributed. 
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Goldfeld-Quandt tests as described by Johnston 

[1984] were performed to evaluate the correlation between 

the variance of the residuals and the size of the 

independent variables. The test was performed by sorting 

each independent variable into ascending order and then 

performing separate regressions on the fifty-seven 

smallest observations of the variable and the fifty-seven 

largest observations of the variable. The fifty~eight 

observations in the middle were held out. An F-test was 

performed between the sum of squared errors for the 

largest versus the smallest observations. 

The results of the Goldfeld-Quandt test are 

presented in table 6. The results suggest that the 

variance of the residuals is dependent upon the size of 

various independent variables. This indicates that the 

variance of the residuals is probably not constant across 

observations. When the variances of the distributions of 

residuals are unequal across observations, ordinary least 

squares regression does not properly estimate the variance 

of the coefficients and it is not appropriate to use the 

student t distribution to evaluate the significance of the 

coefficients. Further~nore the minimum variance property 

of linear regression no longer applies. 

Heteroscedasticity appears to be a serious problem with 
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Table 6 

The results of the Goldfeld-Quandt tests for 
heteroscedasticity related to the evidence-sensitive ABR 

variables, prior to the logarithmic transformations. 

SSE 
in OOO,OOO's 
upper lower F 

Evidence-sensitive ABR variables 

sq root assets 
sq root cur ass 
segments 
non routine 
internal control 

259,221* 
257,163 
127,198 
182,754 
91,406 

15,872 16.33 
26,481 9.71 
55,561** 2.29 
71,099 2.57 

109,435 .1.20 

significance 

p<O.OOOl 
p<O.OOOl 
p<O.OOOl 
p<O.OOOl 

0.10 <p<0.50 

* Indicates that the regression results were not full 
rank. This resulted because their were no observations 
from the metals industry in the upper group. 

** Indicates that the regression results were not full 
rank. This resulted because all observations in the 
lower group had one segment. 



the square root of current assets and the square root of 

assets. 
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An additive linear model requires that changes in 

the independent variables result in uniform changes in 

audit effort regardless of the client's size. The 

existence of a positive relationship between client size 

and the variance of the residuals in~icates that this is 

not a representative relationship. 

A natural leg transformation permits the 

development of a model with multiplicative relationships 

between the independent variables. A multiplicative 

relationship is probably more representative of the 

relationship between audit effort and the independent 

variables being tested. Increasing the number of segments 

or the frequency of non-routine transactions would likely 

result in a percentage increase in the auditor's effort 

after controlling for client size, rather than increasing 

audit effort the same absolute amount for all clients 

regardless of size. Similar relationships would exist 

between the auditor's evaluation of internal controls and 

the level of audit effort. Therefore a model using 

logarithmic transformations is used to evaluate the data. 
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The regression model used to evaluate the data follows 

Ln(EFFORT) = bO + b1 Ln(Assets) + b2 CURRENT ASSETS 
ASSETS 

+ b 3 SEGMENTS + b 4 NOH ROUTINE + b 5 INTERNAL CONTROL 

+ b· l. INDUSTRIES + u. 

The auditor's ranlcings of the competence and 

integrity of management and of accounting employees are 

highly correlated with the auditor's evaluation of the 

internal control environment. Individual regressions were 

run for each of the questions pertaining to the evaluation 

of management and each of the questions pertaining to the 

employees. Although the coefficients for each question 

were found to be positive, none were found to be 

individually significant at the 0.10 level. The 

significance of the internal control variable fluctuated 

as the management and employee questions were changed, 

indicating multicollinearity. 

The first response to this problem was to create a 

combined variable that included the auditor's evalua'tion 

of management, his evaluation of the accounting employees 

and his evaluation of the internal control environment. 

This variable had a positive coefficient that was 

significant at the 0.05 level, but it was difficult to 

interpret the meaning of a variable that includes the 

responses to numerous questions. As discussed in chapter 



four, auditing standards instruct the auditor that 

accounting controls are dependent upon the integrity and 

competence of the client's personnel. Therefore it is 

possible that the auditor considers the integrity and 

competence of the client's personnel when evaluating the 

internal control environment. For this reason the final 

regression included the auditor's evaluation of the 

client's internal control environment and the measure of 

the competence and integrity of management and employees 

was deleted. 
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The correlation coefficients for the transformed 

variables are presented in table 7. Correlations between 

the independent variables do not appear large enough to be 

a severe source of multicollinearity. 

The regression coefficients are presented table 8. 

These results support the hypothesized relationship 

between audit effort and evidence-sensitive ABR. The four 

variables included to capture evidence-sensitive ABR are 

the ratio of current assets to total assets, the number of 

industry segments, the auditor's ~anking of the frequency 

of non-routine transactions and the auditor's evaluation 

of the internal control environment. The coefficient of 

each of these variables is positive as predicted. The 

first three coefficients are significant at the 0.01 lev8l 
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Table 7 

The correlation coefficients of the transformed evidence
sensitive ABR variables presented in O.OO's. 

c / 
L A u A M 
n s r s S R I C e U 

s A s e n t n 0 t t 
e s e g 0 n t n a i 
t s t s n e t 1 1 

Ln(Effort) 79 -30 21 29 -29 -21 31 
Ln(Assets) -50 11 19 -49 -15 47 
Current Assets/Assets -01 -10 21 17 -26 
Segments 05 -10 07 16 
Non Routine 12 -07 17 
Int Control -01 -26 
Metals -08 
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Table 8 

The coefficients and descriptive statistics for the 
evidence-sensitive ABR variables using logarithmic 

transformations in the regression model. 

Ln(EFFORT) = bo 

+ b 3 SEGMENTS 
+ b 5 METALS 

Intercept 

Ln assets 

Ln(ASSETS) + b2 CURRENT ASSETS 
ASSETS 

NON ROUTINE + b 5 INTERNAL CONTROL 
UTILITIES + u 

t 
coeff value prob >t 

4.08608 7.916 0.0001 

0.36248 14.502 0.0001 

Current assets / assets 0.37051 2.677 0.0082 

Segments 

Non Routine 

Internal Control 

Metals 

utility 

model 
error 

dof 

7 
164 

sum of 
squared error 

70.4178368 
31.2617994 

0.15669 3.254 0.0014 

0.05435 2.632 0.0093 

0.05974 1.881 0.0617 

-0.33302 -2.488 0.0139 

-0.31995 -2.132 0.0345 

F value 
adjus~ed 

prob >F r 

52.773 0.0001 0.6794 
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and the coefficient for the internal control environment 

is significant at the 0.06 level. 

The Current Assets Variable 

The ratio of current assets to total assets is 

included to capture the evidence-sensitive ABR associated 

with inventory and receivables. The coefficient for the 

ratio of current assets to total assets is positive and 

significant at the 0.01 level. This result is consistent 

with the proposed framework that audit effort is a 

response to evidence-sensitive ABR. Inventory and 

receivables are considered risky assets where errors 

frequently occur and for which auditor's have been found 

liable. 

The Complexity and 
Internal Control Variables 

The complexity and internal control variables were 

included to capture the evidence-sensitive ABR that 

results because these characteristics increase the 

probability of the clients records containing a material 

error. The addition of these measures of evidence-

sensitive ABR to the natural log of total assets and the 

ratio of current assets to total azsets variables 

significantly increases the explanatory power of the model 

(F3 ,166=7.16 p=O.OOOl). The signs for each of the 



coefficients is positive as expected. And in the full 

regression model, the two complexity variables are 

individually significant at the 0.01 level and the 

internal control variable is significant at the 0.06 

level. This supports the proposed theory that audit 

effort is a response to evidence-sensitive ABR. 

The Evidence-sensitive ABR 
Industry Control Variables 

In order to control for industry specific effort 

effects regressions were run using a dummy variable to 
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control for each specific industry with ten or more 

observations. The results of these individual regressions 

are included in table 9. In the full regression model, 

the coefficients for fabricated metal products (t=-2.488 

p=0.0139) and for electric, gas and sanitary services (t=-

2.132 p=0.0345) are significant at the 0.05 level. 

The industry control variables are included in the 

final regression to capture industry specific effects. 

The inclusion of these industry control variables does not 

change the sign of any of the evidence-sensitive ABR 

variables. Each of the evidence-sensitive ABR variables is 

significant at the 0.05 level wl1Gther the industry control 

variables are included or not. 



Table 9A 

The coefficients of the independent variables in the reduced and 
full models when regressed against the natural log of audit effort. 

In (EFFORT) = b o + 

(1) b 1 In(ASSETS) + u 

(2) b1 In(ASSETS) + b CURRENT ASSETS 
2 ASSETS 

+ u 

(3) b1 In(ASSETS) + b CURRENT ASSETS 
2 ASSETS 

+ b3 SEGMENTS + b4 NON ROUTINE 

+bs INT CONTROL + u 
(4) b In(ASSETS) + b CURRENT ~SSETS + b3 SEGMENTS + b4 NON ROUTINE 

1 2 ASSETS 
+bs INT CONTROL + b 6 FAB METALS + b 7 UTILITIES + u 

n=172 for each regression 
parameter estimates (level of significance) 

nat log cur ass/ frqcy of fabricated 
assets assets segments non rtne int cont metals utilities 

.32(.01) 

.34(.01) .3S(.02) 

.3S(.01) .34(.02) .13(.01) • OS ( .02) .07 ( .03) 

.36(.01) .37(.01) .16(.01) .0S(.01) .06(.06) -.33(.01) -.32(.03) -.J 

'" 



Table 9B 

The coefficients for the evidence-sensitive ABR variables 
in regression models controlling for specific industries. 

In (EFFORT) = bo+ b1 In(ASSETS) 

+ b4 NON ROUTINE 

n = 172 

+ b CURRENT ASSETS 
2 ASSETS + bj SEGMENTS 

+ b5 INT CONTROL + b6 INDUSRTY + u 

for each regression 

industry regressions controlling for individual industries 
controlled for parameter estimates (level of significance) 

(number of nat log cur ass/ frqcy of 
industry members) assets assets segments non rtne int cont induztry 

Oil and Gas (13) .35(.01) .43(.01) .14(.01) .05(.01) .06(.05) .13 ( .15) 

Manufacturing 
SIC 20 - 27 (12) .35(.01) .35(.01) .13(.01) .05 ( • 02) .07 ( .03) .06(.64) 
SIC 28 - 32 (11) .35(.01) .35(.01) .13(.01) .05(.01) .07(.04) -.06(.66) 

Fab Metals (12) .35(.01) .38(.01) .14(.01) .05(.02) .06(.05) -.33(.02) 

Machinery (10) .35(.01) .35(.02) .13(.01) .05 ( . 02) .07 ( . 03) -.00 ( 098) 

Electric Equip (17) .35(.01) .31(.04) .13(.01) .05 ( .02) .07 ( • 05) .09(.45) 

utilities (12) .37(.01) .33(.02) .15(.01) .06(.01) .07(.04) -.31(004) 

Services (24) .35(.01) .35(.02) .13(.01) .05 ( . 02) .07 ( . 03) .00 ( .97) 

" 

-...] 
-...] 



Analysis of the Residuals for the 
Audit Effort Regression Model 

A Kolmogorov-Smirnov test was performed on the 
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residuals of the audit effort regression. The test 

statistic was calculated to be 0.0600. The probability of 

obtaining a test statistic this large from a normally 

distributed population is 0.132. These results are not 

sufficient to reject the hypothesis that the residuals are 

normally distributed. 

A Goldfeld-Quandt test was performed to evaluate 

if the variance of the residuals is constant across 

observations. The results of the Goldfeld-Quandt test are 

presented in table 10. These results do not indicate any 

serious problems with heteroscedasticity. 

Regression Results 
for Insurance ABR Variables 

The correlation coefficients-for'the insurance ABR 

variables are presented in table 11. Correlations between 

the independent variables used to represent insurance ABR 

do not appear large enough to be a severe source of 

multicollinearity. 

The regression coefficients and descriptive 

statistics for the insurance ABR regression are presented 

table 12. The results support the hypothesized 

relationship between the price per unit of audit effort 



79 

Table 10 

The results of the Goldfeld-Quandt tests for 
heteroscedasticity related to the evidence-sensitive ABR 

variables, after the logarithmic transformations. 

SSE 
upper lower F significance 

Evidence-sensitive ABR variables 

cur ass / assets 6.896* 11. 214* 1.63 0.025<p<0.05 
segments 7.370 7.061** 1.04 0.10 <p<0.50 
non routine 8.510 7.066 1.20 0.10 <p<0.50 
internal control 9.166 5.172 1.77 0.025<p<0.05 

* Indicates that the regression results were not full 
rank. This resulted because there were no observations 
from the metals industry in the smaller group and no 
observations from the utilities industry in the larger 
group. 

** Indicates that the regression results were not full 
rank. This resulted because all observations in the 
lower group has one segment. 



Table 11 

The correlation coefficients of the 
insurance ABR variables presented in O.OO's. 

C M 
G 0 a 
0 n W M c 
i c r 0 D e h 
n e i f S e D t i 
g r t f E b e a n 

n e s C t v 1 e 

Price per unit -10 21 32 08 12 -20 -15 
Go Concern 10 -03 19 09 -09 -08 
write Offs 09 02 27 -08 05 
SEC -03 -11 -08 -13 
Debt -12 -02 -13 
Deviation -04 -01 
Metals -07 

80 
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Table 12 

The regression coefficients and descriptive 
statistics for the insurance ABR variables. 

PERCENT = b o 
+ b 3 PUBLIC 
+ b 6 METALS 

+ b 1 GOING CONCERN 
+ b 4 DEBT/ASSETS 

+ b 2 WRITE OFFS/ASSETS 
+ b S DEVIATION/ASSETS 

mean 

Percent 0.81129 

Intercept 

Go Concern 0.09884 

write Offs/Assets 0.05389 

SEC 

Debt/Assets 

Deviation/Assets 

Metals 

Machines 

model 
error 

dof 

6 
165 

0.20930 

0.19530 

0.04818 

0.06977 

0.05814 

sum of 
squared error 

1.47706646 
5.15093190 

coeff 
t 

value 

0.76344 31.842 

-0.11144 -2.378 

0.21410 2.097 

0.14004 4.089 

0.10521 1. 526 

0.28462 1.831 

-0.13667 -2.540 

-0.11551 -1. 948 

prob >t 

0.0001 

0.0186 

0.0375 

0.0001 

0.1289 

0.0690 

0.0120 

0.0531 

adjusted 
F value prob >F r2 

6.718 0.0001 0.1897 
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and insurance ABR. The five va.riables included to capture 

insurance ABR are: the auditor's apprehension about the 

client's continuing existence (GO CONCERN), the auditor's 

estimate of the total amount of recorded and unrecorded 

write-offs and loss contingencies (WRITE OFF), an SEC 

filing requirement (SEC), the ratio of long-term debt to 

total assets (DEBT) and the ratio of the average absolute 

deviation in net income to total assets (DEVIATION). The 

inclusion of the insurance ABR variables explains a 

significant (F5 ,166=7.190 p=O.OOOl) amount of the variance 

in the price per unit of audit effort. Except for the 

going concern variable, the coefficients of the insurance 

ABR variables are positive as predicted. 

The Intercept 

The intercept is an estimate of the auditor's cost 

of effort as a percentage of his standard billing rates 

for a client with no insurance ABR. Therefore the 

intercept should be positive but less than one. The 

intercept was 0.7634 and over thirty standard errors less 

than one (p=O.OOOl). 

The Going Concern Variable 

The model predicts that an auditor documenting 

apprehension about a client's continuing existence would 

charge a higher price per unit of audit effort. However, 
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the coefficient for the going concern variable was 

negative and significant (t=-2.378 p=O.0186). It is 

important to emphasize that the negative coefficient of 

the going concern variable reflects the relationship 

between the price per unit of effort and the going concern 

variable. The price per unit of effort is deflated by the 

auditor's effort. consequently this result does not 

provide any information about the relationship between 

audit effort or audit quality and the going concern 

variable. 

One possible explanation for this unexpected 

result is that the going concern variable also captures 

the client's reduced ability to pay. In these cases a 

lower audit fee may be negotiated just as special terms 

are negotiated with other lenders and suppliers. 

The sample included sixteen firms about which the 

auditor documented apprehension about the firm's continued 

existence. On average these firms had higher ratios of 

'toJrite offs, debt and devia'tion in net income than the 

overall sample. But only three of the going concern firms 

were required to file financial statements with the SEC. 

This lack of separation of ownership and management may 

reduce the auditor's liability associated with a failing 

client. 



Another possibility is that the measure used to 

capture the likelihood of bankruptcy is not appropriate. 

Therefore, regressions were performed using an alternate 

measure for the likelihood of bankruptcy. The alternate 
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measure was derived from Altman's mUltivariate model for 

discriminating firms that are candidates for bankruptcy 

(see Foster [1986, p. 551]). 

Xl = 
X2 = 
X3 = 
X4 = 
X5 = 

Z = .717X1 + .847X2 + 3.107X3 + .420X4 + .998X5 

(current assets - current liabilities)/total assets 
retained earnings/total assets 
earnings before interest and taxes /total assets 
book value of preferred and common equity/liabilities 
sales /total assets 

It was not possible to calculate retained 

earnings, earnings before interest and taxes or the book 

value of preferred and common equity from the database. 

Total equity was SUbstituted for both retained earnings 

and the book value of preferred and common stock, and net 

income was substituted for earnings before interest and 

taxes. Although these SUbstitutions affect the value that 

is calculated, the calculated value should be highly 

correlated with Altman's value. Because the regression 

does not rely on Altman's cut-off point, usp of a highly 

correlated value should suffice as an instrumental 

variable for the likelihood of bankruptcy. 
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The price per unit of effort was also found 

negatively correlated with the alternate measure of the 

likelihood of bankruptcy. The results using this 

alternate measure of the likelihood of bankruptcy were not 

significant. The similarity between the results using the 

going concern variable and the alternate measure of the 

likelihood of bankruptcy indicate that the going concern 

variable is an acceptable measure. 

The WRITE-OFF, SEC, DEBT and DEVIATION Variables 

The coefficients of the other four insurance ABR 

variables are all positive as the proposed framework 

predicts. The coefficient of the variable used to capture 

the auditor's estimate of the total of asset write-offs, 

loss contingencies, asset realization problems and 

lawsuits is positive and significant at the 0.05 level 

(t=2.097 p=0.0375). The coefficient of the SEC variable 

is positive and significant (t=4.089 p=O.OOOl). The 

coefficient of the deviation in net income variable is 

positive as the proposed theory predicted and significant 

(t=1.831 p=0.0690). 

The coefficient of the debt to assets variable is 

positive, but not significant at the 0.10 level (t=1.526 

p=0.1289). The debt to equity ratio was originally 

intended to be the measure of debt. However the sample 



contained firms with negative equity and the use of debt 

to assets avoided this problem. 

The Insurance ABR 
Industry Con.trol Variables 
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In order to control for industry specific effects 

on the price per unit of audit effort, regressions were 

run using a dummy variable to control for SIC codes with 

ten or more observations. The full insurance ABR 

regression model includes control variables for the 

fabricated metal products and the machinery industry. The 

inclusion of these industry control variables does not 

change the sign of any other variables. Table 13 provides 

the regression results for the individual regressions that 

were used to evaluate the effects of the various 

industries. 

The regressions were performed with industry 

control variables to cap·ture possible effects common to 

members of as industry that are not identified in the 

model of ABR. The use of industry variables was not 

intended to test the proposed theory. No explanation is 

offered for the fabricated metal products and machinery 

industries having a negative coefficient. 



Table 13A 

The coefficients of the independent variables in the 
reduced and full models when regressed against the audit 
fee as a percentage of the fee at standard billing rates. 

PERCENT = b o + 

(1) b 1 GOING CONCERN + b 2 WRITE OFFS/ASSETS + b 3 PUBLIC + b 4 DEBT/ASSETS 
+bS DEVIATION/ASSETS + u 

(2) b 1 GOING CONCERN + b 2 WRITE OFFS/ASSETS + b 3 PUBLIC + b 4 DEBT/ASSETS 
+bs DEVIATION/ASSETS + b 6 METALS + b 7 MACHINES + u 

n = 172' for each regression 
parameter estimates (level of significance) 

inter- going write- public debt/ deviation fabricated 
cept concern offs owners assets in Net Inc metals machines 

.81 

.74(.01) -.10 ( .05) .21(.04) .16(.01) .12(.08) .31(.06) 

.76(.01) - .11 ( • 02) .21(.04) .14(.01) .11(.13) .28(.07) -.14(.01) - .12 ( .05) 

0) 
-.J 



Table 13B 

The coefficients for the insurance ABR variables in 
regression models controlling for specific industries. 

n = 172 for each regression 

industry regressions controlling for individual industries 
controlled for parameter estimates (level of significance) 

(number of going write- public debtj deviation 
industry members) concern offs owners assets in Net Inc 

oil & Gas (13) -.10(.04) .22(.04) .16(.01) .12 ( .12) .30(.06) 

Manufacturing 
SIC 20 - 27 (12) -.10(.04) .22(.04) .16(.01) .13 ( .07) .32(.05) 
SIC 28 - 32 (11) -.09(.05) .20(.05) .16(.01) .13(.08) .31(.05) 

Fab Metals (12) -.10(.03) .20(.06) .15(.01) .12 ( .08) .30(.06) 

Illachinery (10) -.10(.03) .23(.03) .15(.01) .11(.12) .29(.06) 

Electric Equip (17)-.09(.06) .21(.04) .15(.01) .12 ( .10) .32(.05) 

utilities (12) -.09 ( • 05) .21(.05) .15(.01) .11(.11) .32(.04) 

Services (24) - .10 ( .05) .::n (.04) .16(.01) .12 ( • 08) .30(.06) 

industry 

.02(.66) 

.06(.28) 

.03 ( .64) 

- .13 (.02) 

-.10(.09) 

-.03(.48) 

.07(.24) 

-.01(.77) 

OJ 
OJ 
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Analysis of the Residuals for the 
Price per unit of Audit Effort Regression Model 

A Kolmogorov-Smirnov test was performed on the 

residuals of the audit effort regression. The test 

statistic was calculated to be 0.0490. The probability of 

obtaining a test statistic this large from a normally 

distributed population is greater than 0.15, which is the 

maximum the~tatistical program being used reports. This 
I . 

result is interpreted as indicating that the hypothesis 

that the residuals are normally distributed should not be 

rejected. 

A Goldfeld-Quandt test was performed to evaluate 

if the variance of the residuals is constant across 

observations. The results of the Goldfeld-Quandt test are 

presented in table 14. The results do not indicate a 

problem with heteroscedasticity. 

Summary of Chapter Five 

The results of the evidence-sensitive ABR 

regressions support the relationships hypothesized in the 

model of ABR. When evaluated as a group audit effort is 

positively correlated with the four variables selected to 

represent evidence-sensitive ABR. The addition of the 

four evidence-sensitive ABR variables significantly 

(F4 ,166=6.92 p=O.OOl) increases the explanatory power of 

the model over the reduced model which includes only the 



Table 14 

The results of the Goldfeld-Quandt tests for 
heteroscedasticity across the insurance ABR variables. 

SSE 
upper lower F signi::icance 

Insurance ABR variables 

going concern 1.339 1. 464* 1.09 0.10 <p<0.50 
write offs 1.311 2.296* 1.75 0.01 <p<0.025 
public 2.044 1.385* 1.48 0.05 <p<0.10 
debt / assets 1.320 2.378 1.80 0.01 <p<0.025 
deviation/assets 1.577 1.136 1.39 0.10 <p<0.50 
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* Indicates that the regression results were not full 
rank. This resulted because all observations in the 
lower group had a zero value for this control variable. 
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natural log of assets. Individually the coefficients of 

the two variables used to capture complexity are positive 

and each is significant at the 0.01 level. The 

coefficient of the variable used to capture risky assets 

is also positive and significant at the 0.01 level. The 

coefficient of the internal control variable is positive 

and significant at the 0.06 level. 

The results of the insurance ABR regressions also 

support the relationship hypothesized in the model of ABR. 

The five variables selected to represent insurance ABR 

explain a statistically significant portion (r2=0.153 

F5 ,166=7.190 p=O.OOl) of the variance in the price per 

unit of audit effort. The dummy variable used to control 

for going concern has a significant negative coefficient. 

with the possible exception of the sixteen firms with 

going concern considerations, the price per unit of audit 

effort is positively correlated with the variables 

selected to represent insurance ABR. Individually the 

four remaining insurance ABR variables each has a positive 

coefficient. The coefficient of the variable used to 

measure significant losses and contingencies is 

significant at the 0.04 level. The coefficient of the 

public ownership variable is significant at the 0.01 

level. The coefficient of the ratio of debt to assets 

variable is positive, but not significant at the 0.10 



level. The coefficient of the deviation in net income 

variable is significant at the 0.07 level. 
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The results in this chapter support both of the 

hypothesized relationships. The hypothesis that audit 

effort is positively correlated with evidence-sensitive 

ABR is strongly supported. The hypothesis that the price 

per unit of effort is positively correlated with insurance 

ABR is also supported. 
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CHAPTER SIX 

CONCLUSION 

A framework of ABR has been proposed in which it 

is hypothesized that the amount of evidence the auditor 

acquires and his pricing are responses to the business 

risk to which the client exposes him. The purpose of this 

study was to estimate the effect that evidence-sensitive 

ABR has on the level of audit effort and the effect that 

insurance ABR has on the pricing of audit services. It 

was hypothesized that the auditor acquires evidence to 

reduce evidence-sensitive ABR. Audit effort was used as a 

surrogate for the am~unt of evidence acquired. It was 

also hypothesized that the auditor adjusts his price per 

unit of audit effort for the level of insurance ABR. 

Generally, the results support both hypotheses. 

The results strongly support the hypothesis that the 

amount of evidence acquired is a response to evidence

sensitive ABR. Audit effort is positively correlated with 

the evidence-sensitive ABR variables. The coefficients 

for the four evidence-sensitive ABR variables are 

positive. Three of the four coefficients are 
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statistically significant at the 0.01 level and the fourth 

coefficient is significant at the 0.06 level. 

The results support the hypothesis that the 

auditor's price per unit of audit effort is a response to 

insurance ABR. However the res~lts pertaining to 

insurance ABR 

pertaining to evidence-sensitive ABR. An unexpected 

finding was that ~he coefficient for the going concern 

variable is negative and statistically significant at the 

0.02 level. The price the auditor charges per unit of 

effort is positively correlated with the: other four 

insurance ABR variables. The coefficients of the four 

remaining insurance ABR variables are positive and one is 

significant at the 0.01 level and two are significant at 

the 0.10 level. 

While the results for the insurance ABR regression 

are statistically significant, these variables account for 

only a small portion of the variance in the price per unit 

of audit effort. This could be the result of the 

variables selected to represent insurance ABR. Or, it 

could occur because there are large fluctuations in the 

auditor's opportunity costs from office to office, from 

season to season, and from client to client. 

The results of this study support the hypothesized 

relationships, but the ability to generalize about the 
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accounting profession is limited because the data came 

from one accounting firm. However the results should 

provide sufficient justification for future studies of 

thi~ na~ure. Another limitation of the data is that the 

sample only includes audit clients for which the fee offer 

was acceptable. 

In addition to supporting the hypothesized 

relationships between audit evidence and evidence

sensitive ABR and between price and insurance ABR this 

study makes several contributions to the body of auditing 

literature. Definitions of auditors' business risk, 

evidence-sensitive business risk and insurance business 

risk are included in this study. It is hoped that these 

definitions will play a role in developing a common 

vocabulary for auditing literature. And it is hoped that 

others are inspired to think about and refine the concepts 

underlying the terms. 

Future studies could expand on and contribute to 

several areas covered in this study. If similar studies 

with data from other accounting firms supported the 

hypothesized relationships, the results could begin to be 

generalized to the accounting profession. The selection 

of insurance ABR variables presented a significant 

challenge in this study. Future studies could possibly 



improve upon the set of variables representing insurance 

ABR. 
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As discussed earlier, the use of an existing data 

set limited variable selection in this study. Measurement 

error for the price per unit of audit effort could be 

reduced in future studies if information on current 

billing rates, both the planned and actual levels of audit 

effort, and both the planned and actual audit fee could be 

obtained. 

The sequence of the auditor's decision process is 

an important issue which has arisen during this study. 

This study as~u·nes that the auditor evaluates his costs 

and possible losses and determines a fee offer that will 

be both acceptable to the client and sufficient to provide 

positive expected value. The upper limit on such a fee is 

imposed by the degree of competition. An alternative view 

is that the auditor offers to perform the audit for a fee 

which he believes to be competitive and then determines 

the optimal amount of effort. This is an empirical issue 

that should be resolved in future research. 

The results of research in this area have 

implications for the regulation of the accounting 

profession. Regulators should consider auditors' lilcely 

responses to regulations. If the proposed model of 

auditor's business risk is correct then regulations that 
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change insurance ABR will change the price the auditor 

charges per unit of effort. Such regulations could 

increase the price of audit services without reducing the 

probability of a reporting error. 



APPENDIX 1 

SELECTED QUESTIONS FROM QUESTIONNAIRE 

SECTION A 

This s'ection should be completed by the in charge and 
reviewed by the manager. 

PLEASE READ THESE INSTRUCTIONS: 
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Answer for the entity which was audited, including those 
subsidiaries consolidated in its financial statements. Do 
not include the entity's parent company unless 
specifically requested. 

ROUND DOLLAR AMOUNTS TO THE NEAREST THOUSAND, except for 
earnings per share 

If the answer to a question is not known, provide your 
best estimate. 

If the question does not apply to YQnr engagement, write 
liN/Ali in the appropriate sp'ace. 
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Al SIC code (see Appendix A [not included] at the end of 
this section) for the largest revenue source 

A2 Extraordinary gains (losses), net of applicable taxes 
Litigations settlement 

Unusual or infrequently occurring gains (losses) affecting 
income (loss) from continuing operations before taxes and 
other items. (Note - List only items which account for 5% 
or more of income (loss) from continuing operations before 
taxes, discontinued operations, cumulative affect of a 
change in accounting principle and extraordinary items for 
the applicable year): 

A3 write off of accounts or loans receivable 
A4 write down of inventories 
A5 write off of intangible asses 
A6 Gain (loss) from litigation 

A7 Current assets at fiscal year end 

A8 Total assets at fiscal year end 

A9 Total long-term debt, excluding current portion, at 
fiscal year end. (Note: Do not include deferred 
taxes.) 

AlO How many industry segments did the entity have at the 
end of the latest fiscal year? [Note: An 'industry 
segment' is a component of the enterprise engaged in 
providing a product (or service) or a group of closely 
related products or services.] 

All Is the ultimate parent company required to file 
financial statements with the Securities and Exchange 
Commission? 

Al2 What was the audit fee billed? 



SECTION B 

This section should be completed by the manager and 
reviewed by the partner. 

PLEASE READ THESE INSTRUCTIONS: 
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Answer for the entity which was audited, including those 
subsidiaries consolidated in its financial statements. Do 
not include the entity's parent company. 

If the answer to a question is not known, provide your 
best estimate. 

If the question does not apply to your engagement, write 
liN/Ali in the appropriate space. 

DEFINITION - 'MANAGEMENT' IS DEFINED AS '.rHE COMPANY'S KEY 
DECISION MAKERS. THIS IS NORMALLY NOT EXPECTED TO BE MORE 
THAN 7 OR 8 INDIVIDUALS. 

WHERE APPLICABLE, THE QUESTIONS SHOULD BE ANSWERED FOR THE 
COMPANY'S ?RlMARY BUSINESS. For example, if a company 
earned 90% of its revenues from banking and 10% from oil 
and gas operations, then the questions about the business 
should be answered for the banking industry. 

Unless othenJise indicated the questions should be 
answered as of the latest fiscal year end, or for the year 
then ended. 



How would you rate management on each of the following 
characteristics? 

Very 
poor Poor Fair 
123 4 5 

Good 
6 7 

Excellent 
8 9 
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B13 Ability to recognize change in critical factors within 
the industry and economy? 

B14 Timeliness in reacting to changes in critical factors 
within the industry and economy? 

B15 Ability to correctly record routine transactions in 
the financial statements (A "routine transaction" is 
one which is identified, accumulated, summarized, and 
accounted for in the normal established transaction 
channels.)? 

B16 Ability to correctly record nonroutine transactions in 
the financial statements? 

B17 Timeliness in correcting known accounting problems? 

BI8 Timeliness in correcting or compensating for 
competency deficiencies within the financial 
accounting function? 

B19 Integrity (i.e., the firm adherence to a business 
ethic which contributes to the prevention, detection, 
and correction of material errors and omissions in the 
financial statements)? 

B20 Timeliness in correcting significant internal control 
weaknesses? 

B21 During the last fiscal year end, how often did the 
company enter non-routine transactions? 

Hardly Not very 
ever often 
123 

sometimes 
4 5 

Quite 
often 

6 7 

Very 
often 

8 9 
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How would you evaluate the following for employees in the 
financial and accounting function during the company's 
latest fiscal year? 

B22 Turnover? 

Low 
1 

B23 Time pressure? 

Medium 
2 3 

B24 Accounting knowledge? 

High 
4 5 

B25 Care in performing duties? 
B26 Competence? 
B27 Integrity? 

Indicate your overall assessment of the EDP control 
environment? 

Very 
weak 

1 2 
Weak 

3 4 

B28 General controls 

Fair 
5 6 

Good 
7 

Excellent 
8 9 

Manual En 
vironment 

15 

B29 Application controls for critical applications systems 

B30 What is your overall assessment of the internal 
accounting control environment? 

Very 
Poor Poor 

1 2 3 
Fair 

4 5 
Good 

6 7 
Excellent 
8 9 



SECTION C 

This section should be completed by the manager and 
reviewed by the partner. 

PLEASE READ THESE INSTRUCTIONS: 
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Answer for the entity which was audited, including those 
subsidiaries consolidated in its financial statements. Do 
not include the entity's parent company. 

If the answer to a question is not known, provide your 
best estimate. 

Complete the "uncertainty wor]csheet" for each significant 
uncertainty noted in the last examination of the financial 
statements. Complete all items on the worksheet. If 
additional worksheets are needed, please have copies made. 

Detailed instructions for completing the uncertainty 
worksheet follow. The instruction numbers correspond to 
the item numbers on the uncertainty worksheet. 

ALL RESPONSES SHOULD BE DOCUMENTED ON THE UNCERTAINTY 
WORKSHEETS. 

STUDY DEFINITIONS OF UNCERTAINTY 

1. An existing condition, situation or set of 
circumstances involving possible gain or loss to an 
enterprise that ultimately be resolved 't'lhen one more 
future events occur or fail to occur, the eff.ect of which 
cannot presently be estimated or reasonably provided for. 

Includes a gain contingency, loss contingency or 
realization question. At a minimum, significant 
uncertainties include uncertainties disclosed in the 
financial statements or documented in the general risk 
analysis planning, preliminary and final memoranda, or 
other memoranda dealing with simil~r issues. Also include 
significant lawsuits outstanding against the entity. 
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2. A significant accounting estimate for which an 
adjustment was ngt proposed because we concluded that the 
recorded amount was within an acceptable range of 
reasonableness; nevertheless, we are uncomfortable with 
management's estimate based on our evaluation of available 
information. 

Example: In evaluating the adequacy of a reserve, we 
concluded that a range of $1,000,000 to $2,000,000 was 
reasonable but were most comfortable with the high end of 
the range. However, no adjustment was proposed because 
management's recorded estimate was $1,100,000 and within 
the range. Therefore, uncertainty regarding the reserve 
adequacy falls within the definition of uncertainty 
provided above and a worksheet should be completed. 

Example: In evaluating the exposure to a lawsuit, we 
concluded that a range of 0 to $500,000 was reasonable. 
Management did not recor.d any amount (i.e., their estimate 
was $O) and were within the range. Therefore, uncertainty 
regarding the reserve adequacy falls within the definition 
of uncertainty provided above and a worksheet should be 
completed. 

Describe the uncertainty using the codes below. 
Select only one code. 

1 Gain contingency 
Loss contingency 

2 Tax matters. 
3 Pending or threatened litigation, claims or 

assessments. 
4 Collectibility of receivables. 
5 Obligations related to product warranties 

and product defects. 
6 Realization of the carrying value of assets. 
7 Going concern. 
8 Reasonableness of an accounting estimate 
9 Other. 

Estimate the amount.the company had recorded for the 
uncertainty as of its last fiscal year end. 

Provide your best estimate of the range or pre-tax dollar 
exposure from the uncertainty, net of insurance. 



UNCERTAINTY WORKSHEET FOR SECTION C 

(Select the appropriate code form the instructions.) 
Description of the uncertainty (indicate code): 
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C31 How much had the company recorded for the uncertainty 
as of its last fiscal year end? 

Estimate of the amount or range of exposure from 
uncertainty, net of insurance: 

C32 Amount 
OR Range 

lower limit 
upper limit 
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The Scaling of the Responses from the Questionnaire 

The survey included questions with responses from 

one to five and others with responses from one to nine. 

In order to transf~rm all responses to a one to nine 

scale, when a question asked for a response from one to 

five, the response was multiplied by two and one was 

subtracted from the product. 

The second issue discusses the reversing of the 

ranking of certain responses. In order to make the 

interpretation of the results easier, the independent 

variables were measured so that the anticipated 

relationship between each independent variable and its 

dependent variables was positive. Therefore, where 

necessary, the responses from one to nine were transformed 

by subtracting the response from ten. After performing 

these transformation all of the scalar responses are on a 

one to nine scale and all of the independent variables are 

anticipated to have positive coefficients. 
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APPENDIX 2 

OBSERVATIONS DELETED FROM THE SAMPLE 

Banks and financial services companies do not 

normally classify assets or liabilities as current or non

current. None of the fifty banks (SIC = 60) ~.n the sample 

reported current assets and twenty-seven did not report 

long-term debt. Of the twenty-one financial services 

companies (SIC between sixty-one and sixty-seven) six 

reported neither current assets nor long-term debt and an 

additional nine did not report current assets. 

In this appendix, results are reported for 

regressions that include the observations for banks and 

financial services companies. In regressing audit effort 

against the evidence-sensitive ABR variables, two 

approaches were taken. In the first case the measure of 

current assets used in the regression was the amount 

reported. If an observation did not report current 

assets, then a zero was used for current assets. In the 

second approach all of a bank or financial service 

company's assets were considered to be current. 

The results of these regressions are provided in 

table 15. Each of the evidence-sensitive ABR variables 
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Table 15 

The regression coefficients and descriptive statistics for 
the evidence-sensitive ABR variables when observations 
for banks and financial services companies are included. 

Ln(EFFORT} = bO + b1Ln (ASSETS} + b2 CURRENT ASSETS 
ASSETS 

+ b 3 SEGMENTS + b 4 NON ROUTINE + b 5 INTERNAL CONTROL 
+ b 6 METALS + b.j UTILITIES + b a BANKS 
+ b 9 FINANCIAL SERVICES 

current assets total assets treated 
as reported as current assets 

t t 
coeff value prob >t coeff value prob >t 

Intercept 4.13 9.84 0.0001 4.13 9.80 0.0001 

Ln assets 0.36 17.80 0.0001 0.36 17.78 0.0001 

Cur ass/assets 0.35 2.84 0.0049 0.37 2.83 0.0051 

Segments 0.14 3.36 0.0009 0.13 3.27 0.0012 

Non Routine 0.04 2.56 0.0110 0.04 2.50 0.0131 

Int Control 0.06 2.18 0.0304 0.06 2.20 0.0286 

Metals -0.33 -2.50 0.0131 -0.33 -2.52 0.0124 

Utility -0.31 -2.18 0.0307 -0.30 -2.11 0.0362 

Banks -0.23 -2.57 0.0109 -0.59 -5.36 0.0001 

Fin Services -0.04 -0.41 0.6818 -0.36 -2.87 0.0045 

sum of F prob sum of F prob 
dof squared value >F squared value >F 

error error 

model 9 94.4049 56.949 .0001 94.3943 56.929 .0001 
error 233 42.9161 42.9268 

adjusted r2 0.6754 0.6753 
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coefficients remained positive in both regressions. The 

coefficients for the square root of current assets, the 

number of segments and the frequency of non-routine 

transactions remained significant at the 0.01 level. The 

significance of the coefficient for the internal control 

variable increased to the 0.03 level. In both regressions 

the control variable for banks is significant at the 0.01 

level. When all assets are assumed to be current assets 

the control variable for financial services companies is 

significant at the 0.01 level. When the measure of 

current assets is the amount reported as current assets 

the financial services variable is no longer significant 

(p=.68). These results indicate that audit effort is less 

for banks than for other companies regardless of the 

handling of current assets. 

When obse~vations for banks and financial services 

companies are included in the sample, the regression 

results for the price per unit of audit effort change 

somewhat. The results of regressions of price per unit of 

audit effort against the insurance ABR variables are 

provided in table 16. The coefficient of the going 

concern variable remains negative but it is no longer 

significant (p=.12). The coefficients for the write-offs 

variable and the public ownership variable remain positive 

and significant at approximately the same levels (p=0.02 
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Table 16 

The regression coefficients and descriptive statistics 
for the insurance ABR variables when observations for 
banks and financial services companies are included. 

PERCENT = b o + b 1 GOING CONCERN + b 2 WRITE OFFS/ASSETS 
+ b 3 PUBLIC + b4, DEBT/ASSETS + b 5 DEVIATION/ASSETS 
+ b 6 METALS + b 7 MACHINES + b 8 BANKS 
+ b 9 FINANCIAL SERVICES 

t 
mean coeff value prob >t 

Percent 0.76732 

Intercept 0.78187 34.149 0.0001 

Go Concern 0.08678 -0.06742 -1. 568 0.1184 

Write Offs/Assets 0.04049 0.24075 2.314 0.0215 

SEC 0.19835 0.09214 3.060 0.0025 

Debt/Assets 0.16114 0.05435 0.873 0.3834 

Deviation/Assets 0.03691 0.21609 1.374 0.1708 

Metals 0.04959 -0.13979 -2.544 0.0116 

Machines 0.04132 -0.12811 -2.122 0.0349 

Banks 0.20248 -0.18727 -5.624 0.0001 

Financial Services 0.08678 -0.03817 -0.895 0.3719 

dof 
sum of 

squared error 
adjusted 

F value prob >F r2 

model 
error 

6 
165 

2.76267736 
7.62977938 

9.334 0.0001 0.2374 
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and p=O.003 respectively). The ratio of debt to assets 

remains positive and not significant (p=.38). The 

coefficient of the deviation in net income variable 

remains positive but it is no longer significant (p=O.17). 

The coefficient of the control variables for banks and for 

financial services are both negative. The coefficient of 

the banks variable is significant (p=O.OOOl) . 

The large change in the level of significance of 

the ratio of debt to assets variable is probably the 

result of several factors. A reduction in the variance of 

the ratio of debt to assets coefficient occurs because of 

the inclusion of thirty-three observations which all 

report zero long-term debt. Furthermore because of 

reporting practices, for these thirty-three observations 

there should not be any correlation between price per unit 

of effort and the ratio of long-term debt to assets. 

Finally, a great deal of the debt issued by banks and by 

some of the debt issued by financial services companies is 

guaranteed by the government. Therefore the long-term 

debt of banks and financial services companies does not 

represent the same diverse m-mership interests as the 

long-term debt of a conventional business. Therefore the 

seventy-one observations of banks and financial services 

companies ~lere eliminated from the sample. 
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Incomplete Responses 

A total of sixteen firms were eliminated from the 

study for incomplete responses. Of these sixteen 

observations one did not include the audit fee and the 

current asset balance, two did not include the audit fee, 

two did include audit hours and eleven did not include 

current assets. 

There were 114 other observations that did not 

have a response to the question used to evaluate public 

ownership. 

Is the ultimate parent company required to 

file financial statements with the securities and 

Exchange Commission? 

A non-response to the SEC filing requirement was treated 

as a negative response. 

Outliers 

Observation control number 6068 was eliminated 

form the samp:e because analysis of its residual indicated 

a high likelihood that it was an outlier. Neter and 

Wasserman [1974 p. 106] suggest that four standard 

deviations from zero may indicate an extreme observation 

or an outlier. This observation had a residual more than 

seven standard deviations from zero. Reviewing the 

information about this observation showed that the ratio 
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of audit effort to the transformed asset size variable for 

this observation was more than one hundred and forty 

percent of the second highest observation. For these 

reasons this observation was eliminated. 

In the regression with price per unit of audit 

effort as the dependent variable, observation control 

number 7031 had a residual that was slightly over four 

standard deviations from zero. No characteristics for 

this observation appeared to be extreme. Therefore this 

observation was left in the sample. 
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