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Chapter I 

INTRODUCTION 

1.1 NATURE OF THE PROBLEM 

Since its issuance in June 1981, a ~  on Auditing 

Standards (SAS) No. 39, "Audit Sampling," has been the cen-

ter of much controvery. SAS No. 39 defines audit sampling as 

the application of an audit procedure to less than 100 per-

cent of the i terns within an account balance or class of 

transactions for the purpose of evaluating some characteris-

tic of the balance or class.1 Audit sampling can be statis-

tical or nonstatistical according to the SAS; however, the 

Statement will have its greater impact on auditors who use a 

nonstatistical sampling procedure. Although SAS No. 39 con-

tains no specific documentation requirements, the docurnenta-

tion standards set forth in the statements on auditing stan-

dards dealing with documentation apply to audit sampling 

applications just as they apply to other auditing applica-

tions. For example, SAS No. 22, "Planning and Supervision", 

states in part that the auditor should prepare a written au-

dit prograrn2(THRESH)(OFF)) and SAS No. 41, "Working Papers", 

1 Audi ting Standards Board, "Audit Sampling," 
Auditing Standards No. 39, New York: AICPA, 
graph 1. 

Statement on 
1981: para-

2 Auditing Standards Board, "Planning and Supervision," 

1 
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requires the auditor to prepare working papers that record 

the work that the auditor has done and the conclusions that 

he has reached concerning significant matters. 3 Thus, with 

regard to audit sampling applications, the auditor's audit 

program might document such items as the objectives of the 

sampling application and the audit procedures related to 

those objectives. 

The Statement on audit sampling is most controversial 

for those practitioners who are presently employing a non-

statistical sampling application. For example, in using non-

statistical sampling to estimate sample size the auditor 

must be aware of ( 1) which factors are most important in 

determining sample size, and (2) the influence of such fac-

tors on sample size. SAS No. 39 is quite explicit in identi-

fying and defining those factors that should be considered 

by the auditor in determining the number of items to be sam-

pl ed. 

The nature of the problem focuses on the concerns of 

practitioners who anticipate difficulties in designing, se-

lecting, and evaluating a nonstatistical sampling procedure 

in accordance with SAS No. 39. 

Statement on Auditing Standards No. 22, New York: AICPA, 
1978. 

3 Audi ting Standards Board, "Working Papers," Statement on 
Auditing Standards No. 41, New York: AICPA, 1982. 
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Prior to SAS No. 39, most of the larger audit firms 

used statistical sampling techniques. For these firms, the 

Statement presents few problems. But, for the practitioner 

who has relied on nonstatistical sampling where it was pre-

viously not necessary to identify the amount of sampling 

risk, SAS No. 39 has ~ i  changed the manner in which 

such auditors sample. With the promulgation of SAS No. 39, 

factors such as population variation, tolerable error (ma-

teriality), expectation of error, and sampling risk must now 

be considered by the auditor in all sample designs. 

SAS No. 39 discusses audit sampling in the context of 

two factors, namely ( 1) compliance tests of internal ac-

counting controls, and (2) substantive tests of details. The 

focus in this study is on nonstatistical sampling in sub-

stantive tests of details. The emphasis on substantive tests 

of details was selected because the audit approach that 

firms typically use in small business audits is a substan-

tive approach. That is, if the internal accounting control 

system is not adequately designed to permit reliance, then 

there is no need or justification in doing compliance test-

ing. 

The auditor's judgment process can be classified ac-

cording to the following five phases of a nonstatistical ap-

plication: 
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1.1.1 Identification of the audit population of interest 

No· matter how the audit is managed or the extent of 

utilization of others' work, the overall technical objective 

is to obtain sufficient competent evidence on which to base 

a report or opinion. The overall objective is obtained by 

accumulating evidence about several practical audit objec-

tives. These practical objectives are to obtain evidence 

pertaining to the authenticity of five key assertions in the 

financial statements. Statement on Auditing Standards No. 

31, "Evidential Matter," uses the categories ( 1) existence 

or occurence, ( 2) completeness, ( 3) rights and obligations, 

(4) valuation or allowance, and (5) presentation and disclo-

sure. 4 The major point to express about practical audit ob-

jectives and their related assertions is that they serve as 

focal points for organizing procedures. If auditors can dis-

cern each objective for each audit problem, then they can 

more easily identify the sources of competent evidence 

(i.e., what is the appropriate population) and the procedur-

al means of obtaining the evidence. 

4 Audi ting Standards Board, "Evidential Matter," Statement 
on Auditing Standards No. 31, New York: AICPA, 1980: para-
graph 15. 
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1.1.2 Determine the appropriate sample size 

As discussed in SAS No. 39, the sample size necessary 

to provide sufficient competent evidential matter depends on 

both the objectives and the efficiency of the sample. For a 

given objective, the efficiency of the sample relates to its 

design; one sample is more efficient than another if it can 

achieve the same objectives with a smaller sample size. In 

general, careful design can produce more efficient samples. 5 

If the auditor plans too small a sample, the sample re-

sults will not meet his planned objective. In that situa-

tion, the auditor ordinarily needs to perform additional 

procedures to gather sufficient evidential matter to reach a 

conclusion. If the auditor plans too large a sample, he ex-

amines more items than is necessary to achieve his planned 

objective. In both cases the examination would be effective 

even though the auditor did not use sampling efficiently. 

There is no rule-of-thumb that is appropriate for all 

applications. SAS No. 39 imposes no requirement to use quan-

titative aids, such as sample size tables, to determine sam-

ple size. ·Nor does SAS No. 39 impose a rule regarding mini-

mum sample size. Just as before SAS No. 39, judgment is the 

key in determining the extent of audit tests. 

5 Auditing Standards Board, "Audit Sampling," 
Audi ting Standards No. 39, New York: AI CPA, 
graph 5. 

Statement on 
1981: para-
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In determining the appropriate sample size for a 

substantive test of details, the auditor using nonstatisti-

cal sampling must consider the following factors in arriving 

at his decision: 

(a) Variation within the population: The characteristics of 

individual population i terns (such as their values) often 

vary significantly. The auditor should consider this varia-

tion when determining the appropriate sample size for a sub-

stantive test. The appropriate sample size generally de-

creases as the variation in the population becomes smaller. 6· 

(b) Risk of incorrect acceptance: As discussed in SAS No. 

39, an auditor relies on the internal accounting controls, 

analytical review procedures, and substantive tests of de-

tails in whatever combination he believes adequately con-

trols ultimate risk. If the auditor places greater reliance 

on internal accounting controls, he can accept a greater 

risk of incorrect acceptance for the planned substantive 

test. As the acceptable risk of incorrect acceptance in-

creases, the required sample size for the substantive test 

decreases. Conversely, if the auditor places less reliance 

on the internal accounting controls, the acceptable level of 

risk of incorrect acceptance decreases and the appropriate 

6 American Institute of Certified Public Accountants, Sta-
tistical Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling, New York: AICPA, 1983: p. 55. 
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sample size increases. The same relationship holds true for 

the auditor's reliance on the other substantive tests, in-

cluding analytical review procedures related to the same au-

dit objectives. 7 

(c) Tolerable error and error expectation: The auditor 

should also consider tolerable error in determining the ap-

propriate sample size for a substantive test. For a given 

account balance or class of transactions, the sample size 

required to achieve the auditor's objectives at a given risk 

of incorrect acceptance increases as the tolerable error for 

that balance or class decreases. 

The auditor considers the amount and frequency of er-

rors that he expects to exist in the account balance or 

class of transactions when he determines the appropriate 

sample for a substantive test of details. As the size or 

frequency of expected errors decreases, the appropriate sam-

ple size also decreases. Likewise, as the size or frequency 

of expected errors increases, the appropriate sample size 

also increases. 8 

(d) Population Size: The size of the population should have 

little influence on the auditor's determination of the ap-

propriate nonstatistical sample size for substantive tests. 

7 Ibid, p. 56. 

8 Ibid, p.56. 
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Consequently, it is often inefficient to determine a sample 

size as a fixed percentage of the population. 

1.1. 3 Sample Selection 

In selecting the sample, the auditor generally identi-

fies individually signi.ficant i terns, stratifies the i terns 

subject to sampling, and allocates the sample size to the 

specific strata. 

When the auditor plans the sample, he uses his judgment 

to determine which items, if any, in the account balance or 

class of transactions should be individually tested and 

which items should be subject to sampling. In selecting the 

sample the auditor separates those individually significant 

items from the rest of the population. For example, in test-

ing an entity's accounts receivable balance, the auditor 

might have identified eight customer balances which 

equalled, or exceeded, tolerable error. 

For efficiency, the auditor generally stratifies the 

remaining population; that is, the i terns subject to sam-

pling. For example, the accounts receivable balance may in-

clude some large dollar balances and many smaller dollar ba-

lances. In that case, the auditor might design his sample 

to include two strata: one for large dollar balances and one 
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of smaller dollar balances. 9 

1.1. 4 Evaluation of the results 

From the results of examining sampling units, an audi-

tor formulates conclusions, generalizing the results to the 

population audited. Sample results can be evaluated in terms 

of the 'achieved sampling risk'. The auditor can then com-

pare this 'achieved sampling risk' with his predetermined 

level of allowable risk. 

1.1. 5 Consideration of qualitative factors 

In addition to professional judgments about acceptable 
I risk and tolerable error, qualitative elements of analysis 

include follow-up of all monetary errors discovered in the 

sample. The auditor should determine whether errors result-

ed from: (1) irregularities--intentional acts to misstate 

amounts in the accounts--or (2) errors--inadvertent mistakes 

affecting monetary amounts. Also, auditors will want to know 

whether irregularities or errors involve: (a) systematic 

misstatements or random occurrences, (b) misapplication of 

an accounting principle, ( c) certain types of accounts or 

transactions (e.g., transactions with related parties), or 

(d) cases of management override of controls. For example, 

9 Ibid, p. 60. 
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the audit of accounts receivable may indicate the systematic 

error of overstating customers' balances due, because dis-

counts allowed are recorded sometime after payment is re-

ceived. 

My primary interest in this study is in phase #2 (det-

ermining the appropriate sample size) that is, in identify-

ing those significant factors (or cues) which underlie the 

auditor's judgmental process with respect to the number of 

items that he elects to sample in a substantive test of de-

tails. Of particular concern is the issue of whether audi-

tors are applying the guidelines of SAS No. 39 properly? 

1.2 SIGNIFICANCE OF THE PROBLEM 

In the course of an audit engagement, auditors must 

make numerous judgments and express an opinion on the basis 

of the information and test results that are never perfectly 

diagnostic with respect to the underlying economic state of 

the client. The auditor's decision as to sample size in sub-

stantive tests of details is but one example of such a judg-

ment. The ability of auditors to appropriately formulate 

such judgments is crucial, since they may be held liable at 

common law or under the federal securities laws should the 

audited financial statements prove to be materially in er-

ror. Thus, this threat of litigation accentuates the imper-
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tance of improving the effectiveness of audits. In addition, 

appropriate decisions on sample size impact the efficency of 

audits. As competition among auditors for clients continues 

to increase, there is an increasing emphasis on increasing 

the efficiency of audits. The significance of this research 

is underscored when one considers the importance of audit 

effectiveness and audit efficiency. 

1.3 STATEMENT OF THE PROBLEM AND OBJECTIVES 

The premise upon which this research is based is that 

practitioners are encountering difficulties in designing, 

selecting, and evaluating a nonstatistical sampling proce-

dure in accordance with the mandate of SAS No. 39. Conse-

quently, the auditor's determination of the appropriate ex-

tent of testing is inconsistent with his judgment as to the 

assurance level he needs from his sampling application, or 

conversely, the degree of risk that he is willing to accept. 

The objectives of this study are as follows: 

(1) to identify which factors are used by auditors in making 

nonstatistical sample size judgments in substantive 

tests of details; 

(2) to determine if the nonstatistical sample size judgments 

of the typical auditor correspond to the 'mean estima-

tion' statistical sample sizes; 
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(3) to ascertain whether there are statistically significant 

differences in the nonstatistical sample size judgments 

of individual auditors; 

(4) to measure empirically the auditor's accuracy in making 

nonstatistical sample size judgments versus the sample 

sizes that are produced by the 'mean estimation' 

approach; 

(5) to assess the level of consensus across auditors in 

their nonstatistical sample size judgments; 

(6) To determine the amount of 'self-insight' that auditors 

exhibit into their judgment policies; 

(7) to reexamine the need for revision in the authoritative 

guidelines on a i~ sampling' in the context of the 

empirical insight developed from this study and the 

inferences drawn from the literature. 

1.4 RESEARCH METHODS AND PROCEDURES 

This research can be classified as exploratory research 

into identifying which factors underlie the auditor's judg-

ment with respect to nonstatistical sample size decisions in 

substantive tests. As such, this study will utilize Brun-

swik' s Lens Model to provide mathematical representations of 

the auditor's judgment process. 
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The research will involve both a group and individual 

analysis. The group study will involve the random assignment 

of each of seventy auditors, who will be chosen from the po-

pulation of practitioners who primarily perform nonstatisti-

cal sampling, to one cell in a 7Xl0 matrix. The matrix will 

consist of seventy cells, each of which will contain five 

audit sampling cases for which the subject will be asked to 

render nonstatistical sample size judgments. A total of fif-

ty audit cases will be constructed for this research. A ran-

dom permutation of the fifty cases within each of the seven-

columns will insure that each case is analyzed once by seven 

different auditors. 

After each auditor has had the opportunity to analyze 

the five cases that he has been assigned to review, the av-

erage recommended sample size of the seven analyses for each 

of the fifty cases will be determined. To infer which fac-

tors are used by the typical auditor in making nonstatisti-

cal sample size decisions, the mean recommendations for each 

of the fifty cases will be regressed onto the independent 

factors. This resulting multiple linear equation will repre-

sent an estimate of the typical auditor's judgment policy 

relative to nonstatistical sample size decisions. 

The subjects selected for this research will be audi-

tors who are representaive of the typical practitioner who 
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primarily audits small businesses. It is from this popula-

tion that nonstatistical sampling receives its most frequent 

application. 

The group analysis will provide evidence as to how the 

typical auditor is making nonstatistical sample size deci-

sions in substantive tests of details. That is, it will 

identify the factors that are used by the typical auditor in 

nonstatistical sampling applications. Moreover, such empir-

ical findings will provide evi.dence as to whether the typi-

cal auditor properly considers those factors (e.g., popula-

tion variation, tolerable error, etc.) that are enumerated 

in SAS No. 39. The advantages of the group analysis in which 

each practitioner renders sample size judgments on five uni-

que cases are: ( 1) systematic effects attributable to fati-

gue and boredom are minimized, and ( 2) from a practi tic al 

perspective, the small case load for each subject permits 

the selection of a larger sample of practitioners. 

Should the group analysis reveal that the typical audi-

tor is properly considering the factors that SAS No. 39 de-

scribes, the analysis is inappropriate to assess whether or 

not significant differences in sample size judgments exist 

between auditors. Because of this limitation, an individual 

analysis will also be performed. 
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The individual analysis will involve a sample of eight 

auditors who are representative of the typical small practi-

tioner. Each of these eight auditors will be asked to make 

nonstatistical sample size decisions for each of the fifty 

cases that will be used in the group analysis. Each audi-

tor's judgment policy can then be inferred by regressing the 

subject's fifty sample size decisions onto the independent 

factors. The individual analysis is most appropriate to 

test the significance of differences in auditor's judgment 

policies because of the completely crossed factorial design. 

Thus, the individual analysis will strengthen and complement 

the group analysis. 

Prior to commencing the group and individual analyses, 

a pilot test will be conducted for the purpose of insuring 

that the cases are most representative of the small business 

environment. Any ambiguities in the case narration, the de-

scription of the factors or in the required task will be 

corrected so that each case has maximum external validity. 

The pretest will also provide information as to how av-

ersive an analysis of the cases will be on the subjects. 

That is, the pretest will provide empirical insight into how 

the cases should best be administered, so that any systemat-

ic effects attributable to fatigue and boredom are minim-

ized. 
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The remaining research objectives deal with the two fo-

cal areas of judgment modeling research: (1) the accuracy of 

judgments, and (2) the agreement (i.e., consensus) among the 

judgments of subjects. Correlational statistics will be used 

to assess judgmental accuracy and agreement in principle. 

The intraclass correlation will be used to evaluate the con-

sensus or consistency in patterns of recommended sample 

sizes between the auditors' judgments across the fifty cas-

es. 

The need for improvements in the authoritative litera-

ture will be examined in the context of the results of the 

empirical study. Based upon inferences drawn from primary 

and secondary research, recommendations will be made for a 

revision in SAS No. 39, "Audit Sampling". 

1.5 ORGANIZATION OF THE STUDY 

The focus in Chapter II will be on the evolution of au-

dit sampling; specifically, the development of both nonsta-

tistical and statistical techniques. Of particular interest 

will be an evaluation of the influence which statistical 

sampling methods have had on nonstatistical sampling appli-

cations. 

Chapter III will review the research that has utilized 

Egon Brunswik's Lens Model. Emphasis will be placed on human 
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information processing (HIP) research in both the clinical 

and auditor judgment spectrums. 

Chapter IV will disclose in detail the research methods 

and procedures. The chapter will include a description of 

the population under study, the method of creation of the 

research instrument, administration of the final question-

naire, and statistical analyses employed. 

Chapter V will contain a presentation and analysis of 

the results of the empirical investigation. 

Chapter VI will summarize the contents of the previous 

chapters and discuss recommendations for future research. 



Chapter II 

AUDIT SAMPLING: AN HISTORICAL PERSPECTIVE 

2.1 EVOLUTION OF AUDIT SAMPLING 

To appreciate more fully audit sampling from a histori-

cal perspective, one must be knowledgeable of those forces 

that have shaped the auditing profession. During the better 

than four-hundred and fifty years of recognizable existence 

of auditors, the objectives and techniques of auditors have 

changed. A review of the history of auditing provides a ba-

sis for understanding the changes that have taken place in 

the attest function. 

If one were to dichotomize the history of auditing into 

two distinct eras, then it might be appropriate to think of 

auditing in the period before the year 1875, and auditing 

since that time. The year 1875 is significant because it 

marked the advent of the Industrial Revolution and the tran-

sition from small, owner-operated businesses to large-scale 

operations and the emergence of hired management. 

Brown's review of the history of auditing serves as a 

basis for analyzing and interpreting the changes that have 

taken place in audit techniques and objectives. 10 His per-

10 Brown, Gene R, "Changing Audit Objectives and Techni-
ques," The Accounting Review (October 1962}, pp. 696-703. 

18 
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spective on the history of auditing is relied upon in part 

in this section. 

2 .1.1 Auditing Pre-1875 

Prior to the start of the fourteenth century, the pro-

cess of auditing was 

which had yet to be 

v:irtually non-existent. ~ g  

systematized, was basically centered 

about governmental and family units. Its primary function 

involved the use of two scribes who kept independent records 

of identical transactions to prevent defalcations within the 

· treasuries of ancient rulers. 11 During this time reporting 

accuracy was a secondary objective of accounting. For exam-

ple, the physical taking of inventory was for the purpose of 

ascertaining the accuracy of the accounting records. 

With the demise of the Roman Empire, the growth of au-

diting kept pace with the rise of double-entry bookkeeping 

in the highly developed civilization of Northern Italy in 

the fourteenth and fifteenth centuries. Double-entry book-

keeping was used by the merchants of that time in Italy, the 

Netherlands, and Southern Germany, where the mercantile in-

fluence of the Italians was very strong; however, it was not 

until the close of the fifteenth century that the art of bo-

okkeeping was systematically transcribed by the mathemati-

11 Ibid, p. 696. 
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cian-monk, Luca Paciolo. 12 

During the fourteenth and fifteenth centuries, there 

was no industrial activity to speak of only the mercantile 

activity of buying and selling. To the extent that any sem-

blance of production processes were in operation, they were 

in the hands of small craftsmen, closely controlled by the 

rulers of their guilds. 13 The basic purpose of bookkeeping 

during these centuries was the accountability of bailiff to 

master. 

Throughout the fourteenth and fifteenth centuries, the 

purpose of auditing was the prevention and detection of 

fraud. The 'modus operandi' employed by auditors to accom-

plish this objective was the detailed verification of tran-

sactions against supporting documents. Considering the lim-

ited size of mercantile activities, a 100 percent 

verification was hardly impractical and inefficient. Audit 

sampling or testing as we know it today was nonexistent; as 

was a system of internal control to assist in the prevention 

and detection of fraud. Furthermore, a standardized system 

of accounting that would enhance accuracy in reporting and 

fraud prevention had yet to be formulated. 

12 Solomons, David, "The Historical Development of Costing," 
Studies in Costing, (1952), p. 3. 

1 3 Ibid, p. 3. 
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With the start of the sixteenth century a limited 

amount of industrial activity had begun. Merchants distri-

buted their raw material stocks to artisians who were typi-

cally employed on a piece-rate basis. Accordingly, there 

was a need for effective methods of controlling stocks of 

materials in the hands of outworkers, of linking amounts 

earned by the workers with amounts paid to them, and separa-

tion of the financial results achieved by the capitalist on 

each of his separate activities. 14 The standardized double-

entry system of accounting, as developed by Paciolo was pro-

moted to fulfill these needs. Despite this transformation 

in accounting, its primary purpose remained the detection of 

fraud within the scope of industrial activity. 

Aside from this change in accounting, there was little 

in the period of 1500 to 1875 that would distinguish audit 

objectives from the periods of the Roman Empire and the mer-

cantile state of Northern Italy. The primary objective of 

auditing continued to be the prevention and detection of 

fraud, with this objective assuming even greater importance 

with the emergence of the absentee form of ownership. As for 

audit techniques and procedures, detailed verification of 

transactions against supporting documents, remained the 

well-established norm, with the technique of audit sampling 

14 Ibid, p. 3. 
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still an unknown. Moreover, an internal system of checks and 

balances to assist in the detection and prevention of fraud, 

had yet to be developed and implemented. 

Thus, auditing from the days of the Roman Empire to the 

birth of the Industrial Revolution, could be characterized 

by the following: 

(1) A stated objective of the detection of fraud. 

(2) A 100 percent detailed verification of 

transactions. 

(3) An absence of audit sampling. 

(4) A lack of internal accounting controls. 

2 .1.2 Auditing 1875-1940 

With the start of the Industrial Revolution in England 

in the middle of the nineteenth century, the character of 

auditing was soon to change. The voluminous business enti-

ties that resulted from the Industrial Revolution served as 

the incentive that projected the corporate form of entity to 

the forefront. The rampant growth of business operations 

necessitated the hiring of professional managers to oversee 

the interests of absentee owners. Prior to the advent of 

the Industrial Revolution it was not uncommon for an auditor 
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to perform a complete review of the entries and records of 

the company audited. However, with the industrialization of 

business enterprises, it became readily apparent that an ex-

amination of every transaction in the period covered by the 

financial statements was inefficient and impractical. Conse-

quently, the auditing profession's only recourse was the im-

plementation of a sampling application, which would provide 

the auditor with reasonable assurance that the financial 

statements examined by him are materially correct. 

Brown notes that the origin of audit sampling--or 

test-checking, as it was once called by the auditor--can be 

traced to a remark made by the presiding judge in the London 

and General Bank case of 1895: 

Where there is nothing to excite suspicion, very 
little inquiry will be reasonable and quite suffi-
cient; and, in practice, I believe businessmen se-
lect a few cases haphazard, see that they are 
right and assume that others like them are correct 
also. 15 

With a change in audit techniques from a detailed veri-

fication of transactions to testing, it's plausible to also 

expect a change in audit objectives. A change in audit ob-

j ecti ves usually precipitates a change in techniques, but 

such was not the situation during this particular period. At 

the start of the twentieth century, while audit sampling was 

15 Brown, Gene R, "Changing Audit Obectives and Techniques," 
The Accounting Review (October 1962), p. 698. 
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beginning to be performed, the primary objective of auditing 

continued to be the detection of fraud. 

2 .1. 3 Early Auditing (1900-1929) in the United States 

The objectives and techniques of the auditing profes-

sion in the United States in the early 1900's can be traced 

to the influence of the British auditing profession. Ac-

cordingly, the primary objective of auditing in the U.S. 

during this period was the determination of whether persons 

in positions of fiscal responsibility were performing and 

reporting in an truthful manner. Furthermore, the approach 

to auditing at this time was a balance sheet orientation. 

The balance sheet approach to auditing considers the income 

statement accounts as residuals; and holds, that if the ba-

lances of the accounts in the balance sheet are properly 

stated in the aggregate, the results of operations are of 

necessity properly stated. The popularity of this orienta-

tion was because the primary external users of financial 

data were bankers from whom credit was being requested. As 

such, bankers had a strong need to assess a firm's debt-pay-

ing ability as well as its solvency. 

With the growth in size of American business (spurred 

on by the Industrial Revolution), owners began to employ the 

services and expertise of professional management. As noted 



25 

previously, this separation of ownership and management un-

derscored the necessity of auditors to safeguard the inter-

ests of owners in absentia. Before the Industrial Revolu-

tion, auditing was concerned primarily with the detection 

and prevention of fraud. However, in the early part of the 

twentieth century, the focus of auditing started to change. 

The auditor's determination of whether the financial state-

ments were fairly presented began to supplant the detection 

of fraud as the primary objective of auditing. 

There are at least two important reasons for the shift 

in auditing emphasis from fraud detection to determining the 

fairness of the financial statements' representations. 

First, the ratification of the sixteenth amendment in 1913 

gave Congress the power to impose and collect taxes. With 

passage of the Revenue Act of 1913, the fairness of reported 

income assumed greater importance. 

Second, with the rapid expansion of the securities 

markets, large numbers of investors demanded an accounting 

of corporate operating results, earnings per share, and in-

come trends. 16 From a historical perspective, the develop-

ment of audit sampling is better understood with a knowledge 

of those forces which influenced the changes in the nature 

1 6 Meigs, Walter B. , Whittington, 0. Ray, and Robert F. 
Meigs, Principles of Auditing, (Homewood, Illinois: Rich-
ard D. Irwin, 1982), p. 8. 
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and objectives of auditing. 

This significant change in audit objectives was coupled 

with an important change in techniques. At the turn of the 

twentieth century, a testing process began to replace the 

100 percent verification of entries and transactions. 

Despite the increase by auditors in their acceptance of 

sampling in the early 1900' s, there existed a paucity of 

professional literature on the topic of sampling. One of the 

earliest pieces was a 'program of audit procedures' which 

was printed in the Federal Reserve Bulletin in 1917. During 

this period it was widely believed that the auditor's exami-

nation certified the accuracy of the financial statements. 

The primary purpose of the bulletin was to correct these mi-

sunderstandings. But also included in the bulletin were some 

references to sampling, such as selecting a "few book items" 

of inventory. 17 The AICPA's earliest precursor, the American 

Association of Accountants, was responsible for the publica-

tion of the 'program of audit procedures.' 

Early audit sampling was marked by the failure on the 

part of the auditor to recognize the need to evaluate the 

system of internal control as a guide to the direction and 

amount of sampling to be performed. That is, auditors did 

17 American Institute of Certified Public Accountants, Sta-
tistical Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling, New York: AICPA, 1982: p. 5. 
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not discern a relationship between the extent of sampling 

and the effectiveness of an entity's system of internal ac-

counting control. Internal control was recognized as a sub-

system within the standardized structure of accounting, but 

little attention was paid to it in auditing. 

As auditors became comfortable with and gained insight 

into the technique of sampling, they became aware of the in-

f luence which the system of internal control has on the ex-

tent of audit sampling. Some auditing articles and textbooks 

in the early 1900's referred to reducing the extent of tests 

of details based on reliance on the entity's 'internal 

check', as internal accounting control was first called. 

Brown notes that the British textbook, Audit Programmes, 

published in 1910, emphasized that the initial step in an 

audit was to "ascertain the system of internal check". 18 The 

first article to be published in an American professional 

accounting journal on the topic of internal control appeared 

in October, 1913. The author, F. R. Carnegie Steele, demons-

trated keen insight with his statement that, "Systems of op-

erating accounts and records should be formulated with a 

single guiding principle--that they must furnish means of 

control". 19 

1 8 Brown, Gene R, "Changing Audit Objectives and Techni-
ques," The Accounting Review (October 1962), p. 700. 

1 9 Carnegie Steele, F. R., "The Development of Systems of 



28 

Despite these and other references in the literature on 

the importance of the internal check and its association 

with the amount of sampling; audit practice was slow to take 

heed. While sampling continued to grow in popularity, the 

profession as a whole failed to assimilate the linkage bet-

ween the appraisal of internal controls and the extent of 

testing. Thus, audit procedures changed, the stated audit 

objectives changed; but the attitude of the auditor was slow 

to change. 20 

2 .1. 4 Auditing in the United States--1929 to Present 

It wasn't until 1929 that the American Institute of Ac-

countants formerly recognized the importance of ascertaining 

the effectiveness of the internal check. Cochrane reports 

that a bulletin, entitled "Verification of Financial State-

men ts," was prepared by a committee of the Institute, for 

issuance to auditors, accountants and other concerned par-

ties. 21 

The preface of this bulletin stated that 

Control," Journal of Accountancy (October, 1913), p. 282. 

20 Brown, Gene R., "Changing Audit Objectives and Techni-
ques," The Accounting Review (October 1962), p. 700. 

21 Cochrane, George, "The Auditor's Report: Its Evolution in 
the USA," The Accountant (November 1950), pp. 448-460. 
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The scope of the work indicated in these instruc-
tions includes a verification of the assets and 
liabilities of a business enterprise at a given 
date; a verification of the profit and loss ac-
count for the period under review and, incidental-
ly, an examination of the accounting system for 
the purpose of ascertaining the effectiveness of 
the internal check (emphasis added) .... The extent 
of the verification will be determined by the con-
ditions in each concern. 

With the Institute.publicly acknowledging that the de-

gree of testing is largely dependent on the effectiveness of 

internal control; the technique of audit sampling quickly 

became the rule, not the exception. 

In the face of the growimg harmonization within the 

profession on the linkage between the effectiveness of in-

ternal control and the extent of testing; there remained 

widespread disagreement in the early 1930's as to what 

should be the audit's primary purpose. While the movement 

in support of the objective of determining the fairness of 

financial statement representations was well along; many 

within the profession remained steadfast to their belief, 

that the primary objective of an audit was the detection of 

fraud. 

There were a series of critical events that caused the 

pendulum to swing away from the objective of fraud detec-

tion, to the objective of the attest function. 

The 1931 court case of Ultramares Corporation v. 

Touche, emphasized the legal responsibility of the auditor 
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to third parties who can be foreseen by the auditor. 2 2 In 

this case, Ultramares, a factor, sued the audit firm for 

gross negligence in the performance of their audit because 

of losses they incurred on loans made to the auditor's 

client. The Ul tramares decision is significant because it 

established a basis for legal action by third-parties 

against the auditors for gross negligence in the performance 

of their professional responsibilities. Gross negligence 

exists when the auditor has rendered an opinion that is not 

supported by sufficient, competent evidential matter. The 

case led to a greater emphasis being placed on the develop-

ment of external support for such things as accounts receiv-

able through confirmation procedures. 23 

The Securities Act of 1933 also played a vital role in 

the profession's movement toward the primacy of the attest 

function objective. The Act stated that auditors who express 

an unqualified opinion in a registration statement concern-

ing the public offering of securities, may be held liable to 

third parties if the registration includes material errors 

or omissions. Shortly after passage of the Statute, the Se-

curities and Exchange Commission was created by Congress to 

22 Ultramares Corporation v. Touche, (255 N.Y. 170, 174 N.E. 
441, 1931). 

2 3 Thomas, W. C. , and E. 0. Henke, Audi ting: Theory and 
Practice, (Boston, Kent Publishing Co., 1983), p. 44. 
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enforce the Act's provisions. 

If there is any one particular event that served to 

have the greatest impact on the auditing profession in re-

cognizing the importance of the attest function, it would be 

the McKesson & Robbins fraud case. While this dispute was 

settled out of court, S_EC investigators and the AICPA used 

the facts to stimulate development of professional auditing 

standards. 

Prior to McKesson & Robbins Inc., auditors had denied 

responsibility for confirming accounts receivable and for 

verifying the physical existence of inventory quantities. 

These practices were not standardized procedures in auditing 

at the time. 

In McKesson & Robbins, some company officals who under-

stood auditing techniques deliberately overstated total as-

sets by approximately $19 million. Out of a total asset 

base of $87 million, inventory was inflated by approximately 

$10 million and accounts receivable consisted of $9 million 

in fictitious accounts. 

The McKesson & Robbins case emphasized the need for ob-

jectively developed financial statements for which selected 

account balances are verified against external evidence. 2 4 

Following McKesson & Robbins, the AICPA issued Statements on 

24 Ibid, p. 44. 
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Auditing Standards Numbers 1 and 2, which required auditors 

to follow more stringent standards in confirming the exis-

tence of accounts receivable and merchandise inventory. This 

landmark case also provided the incentive for the Insti-

tute's establishment of the ten generally accepted auditing 

standards ( GAAS), which serve as the cornerstone of audit 

practice as we know it today. 

McKesson & Robbins also prompted the SEC to issue Ac-

counting Series Release (ASR) No. 19, in 1940. In this par-

ticular pronouncement, the SEC states that: 

Even though the auditors are not guarantors and 
should not be responsible for detecting all fraud 
(emphasis added), the discovery of gross overs-
tatements in the accounts is a major purpose in an 
audit even though every minor defalcation might 
not be disclosed. 

Following this series of events, there was a fair am-

ount of agreement within the auditing profession that the 

auditor could not, and should not, be primarily·concerned 

with the detection of fraud. 

Thus, the decade of the 1930's was a transitional per-

iod for the auditing profession. Audits were no longer di-

rected primarily toward discovering bookkeeping irregulari-

ties and fradulent activities on the part of employees. The 

primary emphasis was now concerned with the auditor's deter-

mination 9f the fairness of financial statement representa-

tions. 
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While some applications of audit sampling can be traced 

to the period of the Industrial Revolution; it was not until 

the 1930's that audit sampling became the rule not the ex-

ception. Furthermore, the linkage between the extent of 

testing and the effectiveness of internal control became 

well accepted and establ.ished during this decade. 

Since 1940, the role of audit sampling in the gathering 

of sufficient, competent evidential matter has continued to 

flourish. From purely judgmental sampling applications to 

the sophisticated statistical techniques of today, the evo-

lution of audit sampling as an audit procedure has been ra-

pid. 

2.2 SAMPLING AND THE AUDITOR 

Statement on Auditing Standards Number l, defines the 

auditor's objective by stating, "The objective of the ordi-

nary examination of financial statements by the independent 

auditor is the expression of an opinion on the fairness with 

which they present financial position and results of opera-

tions." 25 Thus, the auditor's overall objective in carrying 

out the attest function is to make reasonably certain that 

financial statements examined by him are fairly presented in 

2 5 Committee on Audi ting Procedure, American Institute of 
Certified Public Accountants, "Codification of Audi ting 
Standards and Procedures," Statement on Audi ting Stan-
dards No. 1 1 New York: AICPA, 1973: p. 1. 
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conformity with generally accepted accounting principles. 

The auditor therefore wishes to find material errors in the 

financial statements if they exist. To realize this objec-

tive the auditor employs numerous procedures, not the least 

of which is his sampling application. 

To express his opinion on the fairness of the financial 

statements' representations, the independent auditor studies 

and evaluates the existing internal control system as a ba-

sis for determining the extent of testing. It is insuffi-

cient for the auditor to simply assure himself that a satis-

factory internal control system is in operation. There 

still remains the basic concern that although such a system 

exists, it may exist only in a flowchart. 

To gain confidence that the system is in fact operating 

as prescribed, the auditor examines a portion of the records 

and entries that constitute the evidence of the effective-

ness of the control system. 2 6 When the auditor examines a 

portion of the documentation for the purpose of assuring 

himself that, in fact, the internal control system is effec-

tively operative, he is performing tests of compliance. 

The authoritative support for the role of compliance 

testing can be found in Statement on Auditing Procedures No. 

33, which states that "the well-established practice of the 

26 Arkin, H., Handbook of Samolina for Auditing and Account-
ing, (New York: McGraw-Hill, 1974), p. 3 
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independent auditor of evaluating the adequacy and effec-

tiveness of the system of internal control by testing the 

accounting records and related data ... has generally proved 

sufficient for making an adequate examination. 27 

In addition to the deviations from prescribed internal 

controls that are uncovered through tests of compliance, the 

auditor also wishes to substantiate the fairness of recorded 

amounts in the various accounts. The purpose of these sub-

stantive tests is the discovery of significant errors in the 

financial statements. The degree of reliance that the audi-

tor is able to place on internal accounting controls deter-

mines the nature, timing, and extent of the substantive 

testing. 

When the auditor makes generalizations regarding the 

entire population based on sample findings, a test operation 

has been performed. Sampling takes place anytime generaliza-

tions are made from test results about an entire field of 

data. Thus, sampling is the process of selecting a sample 

from a larger group of i terns (called the field or popula-

tion) and using the characteristics of the sample to draw 

inferences about the characteristics of the entire field of 

i terns. If the auditor is interested only in discussing or 

27 American Institute of Certified Public Accountants, Au-
diting Standards and Procedures, Statements on Auditing 
Procedures No. 33, New York: AICPA, 1963: p. 11 
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observing any instances that he may accidentally encounter 

in a haphazard examination of some entries, without consid-

ering their impact on the books of record in terms of the 

frequency of their occurrence or their magnitude, he has no 

sampling application. 28 

The sample results are but one piece of evidence that 

the auditor considers in arriving at an overall opinion re-

garding the fairness of the financial statements. In other 

fields; however, the sampler typically places greater reli-

ance on the sample results. For example, the sampler in 

political surveys typically will arrive at his decision re-

garding the population of interest on the sole basis of his 

sample's results. Politicians and their supporters are im-

mensely interested in knowing their prospects of winning an 

election as the campaign heads toward final balloting. By 

sampling 1,000 registered voters prior to the election, the 

percentage who claim they will vote for a given candidate 

may be used to estimate the percentage of votes the candi-

date will receive in the election. The estimated percentage 

could be used to decide, for example, whether a greater 

campaign effort (more money) is required to assure the can-

didate's election. 

28 Arkin, Herbert, Handbook of Samolina for Auditing and Ac-
counting (McGraw-Hill, Inc., 1963): p. 4. 



37 

As noted previously, the role of the independent 

auditor is to perform an examination permitting him to ex-

press an opinion as to the reasonableness of the financial 

statements and their compliance with generally accepted ac-

counting principles. 

To this end, the auditor examines a variety of account-

ing evidence in accordance with ~  third standard of field 

work which states: 

Sufficient competent evidential matter is to be 
obtained through inspection, observation, inqui-
ries, and confirmations to afford a reasonable ba-
sis for an opinion regarding the financial state-
ments under 'examination' .29 

The need for sufficient, competent evidential matter is 

paramount since it is the basis for the auditor's expression 

of opinion. The auditor's dependence on sampling procedures 

as a means of gathering such evidence is one of the basic 

reasons the auditor's report is regarded as an expression of 

opinion, rather than absolute certification of the fairness 

of financial statements. 

29 Committee 
Certified 
Standards 
<lards No. 

on Audi ting Procedure, American Institute of 
Public Accountants, "Codification of Audi ting 
and Procedures," Statement on Audi tina Stan-
l, New York: AICPA, 1973: Section 330:01. 
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2.3 THE OBJECTIVES OF SAMPLING IN AUDITING 

Before discussing further the evolution of audit sam-

pling and, in particular, the emergence of statistical sam-

pling techniques, it is appropriate to enumerate the objec-

tives of sampling in auditing. 

Regardless of whether the auditor uses a statistical or 

nonstatistical sampling application, the sampling process in 

auditing can be characterized by four objectives. These ob-

j ecti ves are labeled according to the four types of sam-

pling: (1) representative-- sample characteristic equals the 

population characteristic, ( 2) corrective-- sample contains 

the maximum number of dollar value of error items, (3) pro-

tective-- sample includes the maximum total dollar value, 

and ( 4) preventive-- sample creates the maximum degree of 

uncertainty about the scope of future audits. 30 

2.3.1 Representative Sampling 

Of the four objectives, perhaps the most traditional 

objective is the one of estimation and acceptance sampling, 

which can be referred to as representative sampling. The 

purpose of representaive sampling is to project a character-

istic of the audit field, such as the number of items that 

30 Ijiri, Yuji and Robert S. Kaplan, "The Four Objectives of 
Sampling in Auditing: Representative, Corrective, Protec-
tive and Preventive," Management Accounting (December, 
1970), pp. 41-44. 
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are in error in an account. 

For example, suppose an accounts receivable subsystem 

contains 1,000 receivables with a mean value of $100 per ac-

count. Of the population of accounts, assume that 50 are re-

corded in error. If the auditor is interested in estimating 

the total value of the accounts receivable, the sample would 

be representative if its mean dollar is $100 per item, while 

if the auditor is interested in estimating the number of 

items that are in error, the ideal sample is one in which 5 

percent of the sampled items are incorrect. 

For the most part, the development of sampling theory 

in accounting has been constrained by the narrow perspective 

that the auditor's sampling objectives are focused on repre-

sentativeness. It is the position of Ijiri and Kaplan that 

auditors have at least three additional objectives. They 

further contend that the ideal sample should integrate all 

four objectives. 

2.3.2 Corrective Sampling 

As the name denotes, the objective of corrective sam-

pling is to identify and correct as many error items as pos-

sible. Corrective sampling is typically applied in those 

circumstances when the auditor suspects that errors or de-

falcations have occurred. 
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One method by which the auditor can apply corrective 

sampling is through population stratification. The auditor 

typically stratifies the population of interest so that he 

can take samples from those strata where errors are more 

prone to occur. From this perspective, the purpose of cor-

rective sampling is to maximize the collection of error 

items. 

An experienced practitioner should be able to extract a 

sample which contains significantly more error items than a 

sample drawn at random from the entire population. Ijiri and 

Kaplan indicate that it is quite common for good auditors to 

check heavily the transactions in the end or the beginning 

of the period, the items that have been recently added or 

dropped, the accounts with unusually high or low values, or 

those with negative balances. 31 

2.3.3 Protective Sampling 

The objective of protective sampling is to include in 

the sample the greatest amount of population dollar value. 

That is, protective sampling is concerned with the auditor 

obtaining a sample that maximizes the dollar-value of the 

items included therein. 

31 Ibid, p. 43. 
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The objective of protective sampling can be best under-

stood from the aspect of representative and corrective sam-

pling. In implementing representative sampling, if the 

high-value items are more prone to error, then the auditor's 

ideal sample should contain a disproportionate number of 

such items. Similarly, in implementing corrective sampling, 

if the chance of an i tern being erroneously recorded for 

high-value items exceeds that of low-value items, the audi-

tor seeks to maximize the number of high-value items includ-

ed in the sample. However, Ijiri and Kaplan note that audi-

tors appear to have an intrinsic attraction to high-value 

i terns, since they often include such i terns in their sample 

even when such items might be less likely to be in error be-

cause of added internal checks. 3 2 When such is the case, 

protective sampling with its emphasis on maximizing the pro-

portion of dollar values sampled, can brine.; the auditor a 

false sense of security. 

It is interesting to compare the contrast in emphasis 

between protective and corrective sampling. As noted, the 

objective of the former is to enhance the auditor's assu-

rance by maximizing the proportion of dollar-value items in-

cluded in the sample. I j iri and Kaplan consider protective 

sampling to be a defensive approach since it tends to bring 

32 Ibid, p. 43. 
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the auditor a feeling of greater assurance that the 

population is free from frauds and errors when he has tested 

70 percent as opposed to 30 percent of the total value of 

the account. Conversely, with corrective sampling the prac-

titioner assumes an offensive stance as he attempts to sam-

ple those items which project the greatest liklihood of be-

ing in error. 

2.3.4 Preventive Sampling 

With preventive sampling the practitioner attempts to 

randomly sample every segment of the population in order to 

convey the message to the audi tee, that no one particular 

area is above being audited. In pursuit of this objective, 

the auditor endeavors to not establish a pattern that the 

client can associate with his sampling application. Thus, 

preventive sampling is a method of deterring the occurrence 

of defalcations. 

It's worth noting the purpose behind random sampling in 

both the representative and preventive applications. In re-

presentative sampling, the auditor randomly selects so that 

he can validly make mathematically supportable statements 

regarding the precision and reliability of the estimate. 33 

In implementing protective sampling, the auditor attempts to 

33 Ibid, p. 44. 
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convey to the auditee the idea that no one particular area 

is free from the scrutiny of the auditor. As such, the goal 

of preventive sampling is the deterrence of fraud. 

With respect to the technique of sampling, the ideal 

sample should integrate all four objectives. For too long 

now, it seems that the auditing profession has tended to em-

phasize representative sampling to the virtual exclusion of 

the other three objectives. 

2.4 SAMPLING METHODS 

2.4.1 Nonstatistical (Judgmental) Sampling 

Pure judgmental sampling is based strictly on the audi-

tor's professional expertise and professional judgment. The 

term "judgment" is not meant to connote that the auditor ex-

ercises his judgment only in nonstatistical applications; 

instead, it means that the sample is not supported by the 

statistical laws of probability. 

Al though a judgmentally selected sample provides the 

practitioner with no scientific basis for measuring the risk 

of material sampling error; the use of judgmental methods is 

widespread even by practitioners who are proponents of sta-

tistical sampling. This is because there are segments of 

most audits where statistical sampling techniques, despite 

their inherent objectivity, are inappropriate, inadequate, 
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or simply not cost efficient. For example, nonstatistical 

samples are applicable when the audit area of interest con-

sists of either a few items of material value or many items 

whose total value is immaterial. For example, nonstatistical 

sampling would be used to vouch ten additions to fixed as-

sets worth $50,000, when total additions to the account con-

sist of twenty-five items agg~ ga i g $75,000. 

Perhaps the most serious threat identified with the use 

of judgmental sampling is the inability of the auditor to 

minimize frauds by not taking random samples in all possible 

control areas. This potential deficiency was discussed ear-

lier within the context of preventive sampling. Specifical-

ly, because of each auditor's unique idiosyncratic judgmen-

tal process, professional training, cultural biases, etc., 

there is a tendency to consistently apply the same selection 

process each time judgmental sampling is performed. When 

this is the case, the likelihood of the auditee being able 

to predict which items are susceptible to being sampled, as 

well as the items that are likely to remain audit-free is 

increased. With the client potentially being able to prog-

nosticate the auditor's testing process, the danger of 

frauds occurring and going undetected is increased. 
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2. 4. 2 Statistical Sampling 

Prior to the 1950's, the sampling that was done in au-

diting was for the most part of a judgmental nature. It was 

not until the decade of the 1950's that the spark of inter-

est in statistical sampling was ignited. Perhaps this surge 

in interest was initiated by the AICPA's Special Report of 

Committee on Auditing Procedures in 1954. The following is 

an excerpt from the report: 

" .... Tests made haphazardly (judgmentally) are 
without significance and will be of little comfort 
to the auditor who is called upon to demonstrate 
that he has exercised due care in his examination ----- -------(emphasis added) . The objective of testing is to 
determine whether reliance may be placed upon the 
examinee's representations as expressed in the 
books of account and financial statements. The ap-
propriate degree of testing will be that which may 
reasonably be relied upon to bring to light errors 
in about the same proportion as would exist in the 
whole of the record being tested. 34 

While not espousing the adoption of a statistical sam-

pling application per se, the Report nevertheless states, 

that a judgmentally selected sample could not be objectively 

defended by the auditor. The Report concludes that the se-

lection of the testing method as well as the interpretation 

of the test results are largely a matter of the auditor's 

professional judgment. 

34 American Institute of Certified Public Accountants, "Gen-
erally Accepted Auditing Standards-Their Significance and 
Scope," Special Report of Committee on Audi ting Proce-
dures (New York: AICPA, 1954), p. 37. 
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A somewhat more definitive position on statistical 

sampling was taken by the Committee on Statistical Sampling 

of the AICPA in 1962. In a special report entitled, "Statis-

tical Sampling and the Independent Auditor", the Committee 

concluded that statistical sampling methods are useful in 

some circumstances and are permitted under generally accept-

ed auditing procedures. 35 

Despite its formal sanctioning of statistical sampling, 

the Committee was quick to point out, that the choice of 

sampling technique was still a matter of the practitioner's 

judgment. A year later, the AICPA in its Statements on Au-

diting Procedures (SAP) No. 33, voiced stronger support for 

the· auditor's adoption of a statistical sampling orienta-

tion. 

The following excerpt is from SAP No. 33 .... "In deter-

mining the extent of a particular audit test and the method 

of selecting items to be examined, the auditor might consid-

er using statistical sampling techniques which have been 

found to be advantageous in certain circumstances." 36 

35 American Institute of Certified Public Accountants, "Sta-
tistical Sampling and the 
Report Q.Y the Committee 
York: AICPA, 1962). 

Independent Auditor," Soecial 
on Statistical Sampling (New 

36 American Institute of Certified Public Accountants, Au-
diting Standards and Procedures, Statements on Auditing 
Procedures No. 33, (New York: AICPA, 1963), p. 37. 
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2.5 WHAT IS STATISTICAL SAMPLING? 

While judgmental sampling is based solely on the audi-

tor's professional judgment, statistical sampling is rooted 

in the mathematically proven laws of probability. As such, 

statistical sampling helps the auditor to (1) design an ef-

ficient sample, (2) measure the sufficiency of the evidence 

obtained, and (3) evaluate the sample results. 37 

By relying on the laws of probability, statistical sam-

pling provides for the quantification and control of materi-

al sampling error (risk). Sampling error refers to the risk 

that is associated with examining only a portion of the po-

pulation items. It is the risk that the selected sample does 

not mirror the characteristics of the population. 

With respect to substantive tests of details, SAS No. 

39 enumerates two types of material sampling risk: ( 1) the 

risk of incorrect acceptance--is the risk of the auditor 

concluding that the recorded book value is not materially 

misstated when in fact it is, and (2) the risk of incorrect 

rej ection--is the risk of the auditor concluding that the 

book value as recorded is materially in error when in fact 

it is not. Statisticians refer to the risk of incorrect ac-

ceptance as the risk of a Type II error or beta risk. Simi-

larly, the risk of incorrect rejection is sometimes referred 

3 7 Statistical Sampling Subcornmi ttee, Audit and Accounting 
Guide: Audit Sampling, (New York: AICPA 1982) p. 13. 
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to as the risk of a Type I error or alpha risk. Of the two 

risk classifications, the beta risk which impacts audit ef-

fectiveness is perhaps the most serious, for it can cause an 

unadjusted material error in an account to be recorded in 

the financial statements. Subsequently, if third parties 

rely upon such erroneous data and suffer losses, they may. 

have legal recourse against the auditor. 

In contrast, alpha risk relates to the cost and effi-

ciency of the audit. That is, should the auditor reject the 

propriety of the recorded book balance, he will typically 

employ additional testing and procedures in an attempt to 

refute his initial findings. Thus, the audit would be inef-

ficient; however, it would not be ineffective. 

Conversely, non-sampling error (or risk) cannot be 

mathematically measured. Non-sampling error refers to the 

risk that results from (1) human mistakes, such as failing 

to recognize errors in documents in a sample, (2) applying 

audit procedures that are inappropriate given the audit ob-

j ecti ve, and ( 3) misinterpreting the results of the sam-

ple. 38 Although non-sampling risk cannot be quantified, it 

can be minimized by proper planning and supervision, and by 

encouraging quality control standards on a firm-wide basis. 

38 Walter G. Kell and Richard E. Ziegler, Modern Auditing, 
(New York: John Wiley & Sons, 1983) p. 181. 
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A common misconception among auditors is that the terms 

statistical sampling and random sampling are synomous. While 

the term random sampling is a component of the statistical 

sampling process, the two terms are not interchangeable. 

Random sampling refers to the random selection of items for 

inclusion in the sample. It is but one step in the entire 

sampling process. 

Thus, statistical sampling is a pervasive concept that 

encompasses three phases: (1) the determination of the ap-

propriate sample size, given the test objectives, (2) the 

selection of the sample, and ( 3) the evaluation and in-

terpretation of the findings. It is this complete three-

stage process that is properly labeled statistical sampling. 

As noted previously, random sampling is the procedure 

of selecting the i terns that the auditor wi 11 sample. As 

such, the process of random selection is applicable to the 

second phase of the entire statistical sampling process. The 

importance of random-based selection methods is in the audi-

tor's control of material sampling risk. If auditors are to 

control the risk of sampling error, random sampling proce-

dures must be used in conjunction with statistical measure-

ment procedures for determining sample size and interpreting 

sample results.3 9 

39 Meigs, W. B.; Whittington, 0. R. and R. F. Meigs, Princi-
ples of Auditing, p. 235. 
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The importance of random-based selection methods to the 

sampling process is underscored by SAS No. 39, paragraph 24: 

Sample items should be selected in such a way that 
the sample can be expected to be representative of 
the population. Therefore, all items in the popu-
lation should have an opportunity to be selected. 
For example, random-based selection which includes 
for example, random sampling, stratified random 
sampling, sampling with probability proportional 
to size, and systematic sampling with one or more 
random starts. 40 

Thus, the idea behind random selection is that every 

item in the population has a chance of being selected in the 

sample. As such, the selection process is not impaired by 

the personal bias of the sampler. With the subjective bias 

of the sampler removed, a sample that has been randomly se-

lected can be properly characterized as an unbiased sample. 

The auditor's selection of a random sample coupled with the 

laws of probability enables the risk associated with select-

ing a sample, which is not representative of the population, 

to be measured and controlled. 

The auditor would be likely to apply a statistical sam-

pling technique when the audit area of interest is composed 

of a large number of similar items. For example, an auditor 

would use a statistical application to estimate the percen-

tage of deviation from an established internal control 

40 Audit Standards Board, "Audit Sampling," Statement on Au-
di ting Standards No. 39, (New Yor.k: AICPA, 1981), para-
graph 24. 
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procedure relating to sales, when 75,000 sales transactions 

have been· processed during the year. 41 Similarly, statisti-

cal sampling would be used by the auditor to determine 

whether a $500,000 book value of trade accounts receivable 

is a materially accurate measurement of the "actual" current 
~ 

accounts receivable total. As a general rule, statistical 

sampling methods should be used when (1) selection of an ef-

ficient random sample is feasible, (2) the mathematical as-

sumptions underlying quantitative statistical calculations 

are apparently met, and (3) the audit team wants to obtain 

an objective quantitative measure of the evidential re-

sults. 42 

While the advantages identified with a statistical sam-

pling application are quite persuasive, SAS No. 39 specifi-

cally states that ... "either a statistical or nonstatistical 

approach to audit sampling, when properly applied, can pro-

vide sufficient evidential matter in accordance with the 

third standard of field work." 43 

41 Thomas, C. W. and E. 0. Henke, Auditing: Theory and Prac-
tice (Boston: Kent Publishing, 1983), p. 301. 

42 Robertson, J. C. and F. G. Davis, Auditing (Plano, Texas: 
Business Publications, Inc., 1982) p. 361. 

43 Audit Standards Board, "Audit Sampling," Statement on Au-
diting Standard No. 39, (New York: AICPA, 1981), para-
graph 04. 
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For the auditor his choice of statistical or nonstatis-

tical sampling, does not eliminate the need for professional 

judgment. For example, the auditor's sampling application 

does not directly influence how he evaluates the competence 

of the evidence that is procured. 

2.6 ADVANTAGES OF STATISTICAL SAMPLING 

Because of conceptual and economic reasons, the auditor 

is faced with rendering an opinion as to the fairness of the 

financial statements' assertions even though he has examined 

less than 100 percent of the underlying data. The auditor is 

justified in accepting some uncertainty that is associated 

with audit sampling, when the cost and time required to make 

a 100 percent examination of the data are, in his judgment, 

greater than the adverse consequences of possibly expressing 

an erroneous opinion from examining only a sample. 44 Furth-

ermore, the third standard of field work, which deals with 

evidential matter, requires that the auditor only have a 

'reasonable', not absolute, basis for his opinion. Thus, in 

the conduct .of his audit, this effectively means that the 

auditor may err when he relies on an internal accounting 

control, or when he concludes that a recorded book value is 

not materially misstated. Consequently, financial statements 

44 Kell, Walter G. and R. Ziegler, Modern Auditing, p. 180. 
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that may be materially in error, may be issued as being 

'fairly presented' because the evidence is simply not suffi-

cient to enable the auditor to discover that the control is 

nonexistent in practice, and/or that an account is unfairly 

stated. 4 5 As noted previously, the risk that is identified 

with examing only a portion of the population items is known 

as sampling risk. It is in the measurement and control of 

material sampling risk that statistical sampling techniques 

can benefit the auditor. The advantages of statistical sam-

pling will be discussed within the context of three fea-

tures: (1) Quantification, (2) Objectivity, and (3) Effi-

ciency. 

2.6.1 Quantification 

The greatest advantage in using statistical sampling is 

that the risk of material sampling error may be quantified 

and controlled. That is, statistical sampling provides the 

auditor with specific statistical measures, such as preci-

sion and reliability, that will enable him to control the 

extent of his risk in relying on sample results. Thus, the 

auditor is able to specify prior to selecting his sample, 

the reliability or confidence he requires in his sample re-

4 5 Bailey, Andrew D. , Jr. , Statistical Audi ting: 
Concepts and Problems (New York: Harcourt Brace 
vich, 1981), p. 3. 

Review, 
Jovano-
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sults. Precision might be used in audit sampling as an 

evaluation concept. SAS No. 39 in this context uses the con-

cept of an 'allowance for sampling risk.' 

SAS No. l defines precision as "the range of values, 

plus or minus, around the sample result, and reliability or 

confidence, which is expressed as the proportion of such 

ranges from all possible similar samples of the same size 

that would include the actual population value." 46 the spe-

cified precision interval. The complement of the reliability 

percentage, the alpha risk, represents the risk that, as a 

result of the auditor taking a sample, his sample estimate 

may differ from the true population value by more than pre-

established precision limits. 

2.6.2 Objectivity 

Objectivity is the second most important advantage of 

statistical sampling. In the context of statistical sam-

pling, objectivity relates to the random selection of items 

for inclusion in the sample. The random selection process 

provides for disclosing conditions or factors which might 

not be considered or even known of in choosing a sample by 

judgment or intuition to say nothing of just plain hapha-

4 6 Committee on Audi ting Procedure, American Institute of 
Certified Public Accountants, "Codification of Audi ting 
Standards and Procedures," Statement on Audi ting Stan-
dards No. l, (New York: AICPA: 1972), Section 320.03A. 
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zardly. 47 The importance of objectivity is in the fact that 

if auditors are to control material sampling error, random 

sampling procedures must be used in conjunction with statis-

tical measurements techniques for determining sample size 

and interpreting sample results. 

2.6.3 Efficiency 

Statistical sampling is applied when the population of 

interest is too large, complex, etc., to evaluate given the 

auditor's objectives. Because sample sizes necessary for 

specified confidence levels and precision estimates are not 

a direct function of population size, economies of scale can 

be realized if the auditor employs a statistical sampling 

technique when the population data is quite voluminous. As 

noted previously, not only are statistical sampling plans 

designed to provide sample sizes of sufficient size to pro-

duce estimates of specified precision and reliability; but, 

such plans produce sample sizes that enhance audit efficien-

cy. 

During the administration of this study' s experiment, 

many auditors expressed the opinion that a fixed, constant 

percentage of items must be tested regardless of the popula-

tion total. While this type of nonstatistical sampling may 

47 Hill, Henry; Roth, Joseph, and Herbert Arkin, Sampling in 
Auditing, (New York: Ronald Press, Inc., 1962), p.7. 
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be audit effective, it most assuredly leads to audit ineffi-

ciency and the waste of time and resources. 

In summary, both statistical and nonstatistical sam-

pling can provide the auditor with sufficient, competent ev-

idential matter in accordance with the third standard of 

field work. Moreover, both types of sampling applications 

are subject to sampling and nonsampling error. The primary 

advantage associated with statistical sampling is the quan-

tification and control of material sampling error. Further-

more, statistical sampling benefits the auditor by providing 

him with an objective basis to evaluate the evidence he has 

gathered. Statistical sampling does not however, reduce the 

need for auditors to make judgments. For example, the audi-

tor must exercise judgment in his design of sampling appli-

cations and in the inferences that he draws from his test 

results. 

2.7 INFLUENCE OF STATISTICAL SAMPLING ON NONSTATISTICAL 
SAMPLING 

The role of sampling has continued to increase in the 

development of contemporary auditing. Given the size and 

complexity of today's audit client, the demand for statisti-

cal sampling techniques has also continued to increase. 

Although the benefits identified with statistical sampling 

are well documented, the auditor remains free to elect eith-
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er a statistical or nonstatistical sampling application. 

This is not meant to infer that nonstatistical sampling has 

not been influenced to a considerable degree by statistical 

sampling concepts. One need not look any further than SAS 

No. 39 to understand and appreciate the influence that sta-

tistical sampling has had on nonstatistical sampling. 

As noted previously, SAS No. 39 is applicable to both 

statistical and nonstatistical sampling. The Statement also 

applies to both compliance and substantive testing. Because 

this study is primarily concerned with nonstatistical sample 

size decisions in substantive tests of details, the influ-

ence of statistical sampling concepts on nonstatistical sam-

pling will be discussed within this context. 

The primary differences between statistical and nonsta-

tistical sampling are in the steps for ascertaining sample 

size and in evaluating sample results. 4 8 These steps are 

perceived as being more rigorous and objective in statisti-

cal sampling and more judgmental and subjective in nonsta-

tistical sampling. 4 9 

48 Kell & Ziegler, Modern Auditing, p. 377. 

4 9 Ibid, p. 377. 
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2.7.l Sample Size Estimation 

In using nonstatistical sampling to estimate sample 

size, the auditor must be aware of ( 1) which factors are 

most important in determining a sample size, and (2) the in-

fluence of such factors on sample size. SAS No. 39 is quite 

explicit in identifying those factors that should be consid-

ered by the auditor in ~i  determination of the number of 

i terns to be sampled. Al though all the factors are highly 

judgmental, the auditor's working papers should verify that 

such factors were in fact considered. With the promulgation 

of SAS No. 39, factors such as (1) population size, (2) po-

pulation variation, (3) tolerable error, (4) expected error, 

(5) risk of incorrect acceptance, and (6) risk of incorrect 

rejection, must now be implicitly considered by the auditor 

in his nonstatistical sample size decisions. Careful sub-

jective analysis of these factors in a particular circums-

tance, coupled with the auditor's seasoned experience and 

professional judgment, should result in a sample size that 

is more appropriate than an arbitrarily determined sample.so 

In designing nonstatistical sample sizes in substantive 

tests of details, it is important that the auditor under-

stand the relationship between each of the factors and sam-

ple size. That is, the auditor should implicitly consider in 

so Ibid, p. 378. 
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his judgment process each of the following relationships: 51 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FACTOR 

Risk of incorrect acceptance 

Risk of incorrect rejection 

Population size 

Population variation 

Tolerable error 

Expected error 

EFFECT ON 
SAMPLE-SIZE 

Inverse effect 

Inverse effect 

Small direct 

Direct effect 

Inverse effect 

Direct effect 

When the auditor uses statistical sampling, he expli-

ci tly considers the above factors by their inclusion in 

mathematical formulas. As a result, statistical sample 

sizes are both audit effective and audit efficient. 

2.7.2 Evaluation of Sample Results 

When the auditor uses a nonstatistical sampling appli-

cation he is not able to objectively evaluate his results in 

terms of achieved precision. However, drawing on the con-

5 1 Ibid, p. 3 78. 
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cepts of statistical sampling, the auditor may subjectively 

compare his pre-determined tolerable error with the error he 

projects as a result of his test findings. According to SAS 

No. 39, the total projected error for a sample "should be 

compared with the tolerable error for the account balance or 

class of transactions, and appropriate consideration should 

be given to sampling risk. " 52 If the total projected error 

is less than tolerable error for the account balance or 

class of transactions, the auditor should consider the risk 

that such a result might be obtained even though the true 

monetary error for the population exceeds tolerable error. 53 

Conversely, if projected error approximates or exceeds tol-

erable error, the auditor may be justified in concluding 

that there is an intolerable sampling risk that the tolera-

ble error is considerably less than the true error. In such 

a case, the auditor performs additional testing to determine 

the true value of the account with greater precision and 

confidence levels. However, unlike the objective evaluation 

afforded the auditor who uses statistical sampling, the au-

di tor's evaluation of results in a nonstatistical context 

are purely subjective and thus, less defensible. 

52 Auditing Standards Board, "Audit Sampling," Statements on 
Auditing Standards No. 39, (New York: AICPA, 1981), para-
graph 26. 

53 Ibid, paragraph 26. 
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Prior to SAS No. 39, most of the larger audit firms 

used statistical sampling techniques. For these firms, SAS 

No. 39 presents few problems. But for the practitioner who 

has relied on nonstatistical sampling where it was previous-

ly not necessary to quantify the amount of sampling risk, 

SAS No. 39 has effectively changed the manner in which such 

auditors sample. For example, the Appendix of the Statement 

provides a planning model that illustrates how the auditor 

may relate the risk of incorrect acceptance for a particular 

substantive test of details, to his evaluations of both the 

internal accounting control system and the effectiveness of 

any other substantive tests, such as analytical review 

procedures, related to the same specific audit objective. 

The model is UR = IC X AR X TD. The equation can be 

restated to assist the auditor in planning an acceptable 

level of risk of incorrect acceptance (TD) after the deter-

mination of the acceptable levels of (1) ultimate risk (UR), 

(2) the risk of undetected error due to internal accounting 

control failure (IC), and (3) the risk of failing to detect 

errors by other substantive tests directed toward the same 

specific audit objective (AR). 54 The restructured form of 

the model's equation is TD = UR / (IC X AR). To use this 

5 4 Statistical" Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling, (New York: AICPA, 1983), Appendix 
F. 
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model in a nonstatistical sampling application, the auditor 

relies upon his professional expertise and seasoned experi-

ence to determine an acceptable level of ultimate risk (UR) 

and subjectively quantifies his judgment of the risks asso-

ciated with IC and AR.ss 

Although this model is not intended to be used as a 

mathematical formula, the auditor who uses a nonstatistical 

sampling approach may find it useful when relating subjec-

tive evaluations of the model's factors. For example, assume 

that the auditor is planning a nonstatistical sampling ap-

plication to test the propriety of his client's accounts re-

ceivable book value. Drawing upon his professional judgment, 

he may subjectively determine that a 5 percent level of ul-

timate risk is appropriate. Furthermore, he may subjectively 

evaluate the client's internal control system as warranting 

no reliance and thus, a 100 percent risk that the system of 

internal control would fail to detect material errors is 

proper. The auditor may also subjectively decide that his 

analytical review procedures and other relevant auditing 

procedures are only moderately effective. In this case, the 

auditor might assign a 50 percent risk to analytical review 

procedures failing to detect material errors. After he has 

rendered these subjective quantifications, the auditor can 

ss Ibid, Appendix F. 
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then rely upon the model to furnish him some insight as to 

the level of risk of incorrect acceptance that might be ap-

propriate for his nonstatistical sampling application. Using 

the data in this specific example, the auditor's risk of in-

correct acceptance would be determined as follows: 

TD = 
TD 

UR/( IC X AR ) 
.05/(1.0 x .50) = .10 

Given the risk levels in this example, the model indi-

cates that the auditor has an allowable risk of incorrect 

acceptance of 10 percent. Consequently, the auditor would 

then select a sample size that yields a 10 percent risk that 

the sample supports the conclusion that the recorded account 

balance is not materially misstated when in fact it is. It 

should be cautioned that the model is not intended to be a 

mathematical formula that encompases all the factors that 

should be considered by the auditor in his determination of 

sample size. For example, in his selection of the number of 

items to be tested for a particular test of details, the au-

ditor should consider the allowable risk of incorrect accep-

tance, the tolerable error, and the characteristics of the 

population. 5 6 An auditor applies professional judgment to 

relate these factors in determining the appropriate sample 

56 Audit Standards Board, "Audit Sampling," Statement on Au-
diting Standards No. 39, (New York: AICPA, 1981), para-
graph 23. 
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size.57 

There is perhaps no better example of the influence 

that statistical sampling concepts have had on nonstatisti-

cal sampling applications than SAS No. 39, "Audit Sampling." 

To those auditors who use statistical sampling techniques, 

~  concepts that are enumerated in SAS No. 39 are well 

known and present little or no problem. But for the practi-

tioner who uses nonstatistical sampling, the promulgation of 

SAS No. 39 has effectively changed the manner in which such 

auditors perform audit sampling. For example, not only must 

the guidelines as established by the Statement be adhered to 

in accordance with the AI CPA' s Code of Ethics (Rule 202), 

but, the auditor's compliance with the Standard must be do-

cumented in his working papers. Since SAS No. 39 is equally 

applicable to statistical and nonstatistical sampling, all 

auditors must now be familiar with certain sampling concepts 

and be able to justify the determination of the sample size 

used, how the sample was selected and how the sample results 

were interpreted.58 

57 Ibid, para. 23. 

5  8 Bailey, Larry P. , "Impact of SAS-39 on Nonstati stical 
Sampling," The CPA Journal (June 1982) pp. 38-47. 
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2.8 CHAPTER SUMMARY 

Any discussion of the evolution of audit sampling 

should be within the context of changes in audit objectives. 

This is because a change in audit objectives generally pre-

cipitates a change in techniques. Auditing from the days of 

the Roman Empire to the advent of the Industrial Revolution, 

had as its primary objective the prevention and detection of 

fraud. ·As for audit techniques and procedures, 100 percent 

detailed verification of transactions against supporting do-

cuments was the well-established norm. The technique of au-

dit sampling--or test checking, as it was once called had 

not yet emerged. 

With the start of the Industrial Revolution in England 

and the resultant growth of voluminous enterprises, it be-

came readily apparent to the auditor that an examination of 

every transaction in the period covered by the financial 

statements was inefficient and impractical. Thus, the audi-

tor's only recourse was the implementation of a sampling ap-

plication, that would provide him with reasonable assurance 

that the financial statements examined by him were material-

ly correct. Unusual about this significant change in audit 

techniques was the fact that it was not the result of an 

earlier change in audit objectives. Al though testing had 

started to be performed by the start of the twentieth centu-
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ry, the primary objective of auditing both in the United 

States and abroad, continued to be the detection and preven-

tion of fraud. It was not until the landmark McKesson & Rob-

bins case of 1938, that the audit profession as a whole, re-

nounced the primacy of the fraud objective. The principal 

audit objective had become the auditor's determination of 

the fairness of the financial statements' representations. 

Sampling is the process of selecting a sample from a 

larger group of i terns (called a field or population), and 

using the characteristics of the sample to draw inferences 

about the characteristics of the entire field of items. When 

the auditor performs sampling as one of his audit proce-

dures, he may select either nonstatistical (judgmental) or 

statistical sampling or a combination of both. Prior to the 

1950' s, the sampling that was performed in auditing, was 

primarily nonstatistical in nature. A nonstatistical sample 

is the selection of items purely on the basis of the audi-

tor's experience and professional judgment. Samples selected 

judgmentally are not supported by statistical laws of prob-

ability. As a result, the auditor is not able to objective-

ly quantify and control the sampling risk that is associated 

with examining only a portion of the population items. 

While nonstatistical sampling is based on the auditor's 

professional judgment, statistical sampling is rooted in the 
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mathematically proven laws of probability. Accordingly, sta-

tistical sampling provides an objective manner for the audi-

tor to (1) design an efficient sample, (2) measure the suf-

ficiency of the evidence obtained, and (3) evaluate the sam-

ple results. 59 While the advantages identified with a 

statistical sampling application are quite pervasive, SAS 

No. 39 specifically states that .... "either a statistical or 

nonstatistical approach to audit sampling, when properly ap-

plied, can provide sufficient, competent evidential matter 

in accordance with the third standard of field work." 6 0 

Cost-benefit considerations generally dictate the type of 

sampling approach that the auditor applies. Nonstatistical 

sampling may be less costly than statistical sampling, but 

the benefits from statistical sampling may be significantly 

greater than nonstatistical sampling. 61 

Regardless of the sampling application that the auditor 

selects, statistical or nonstatistical, his use of profes-

sional judgment is not minimized. For example, the auditor's 

sampling method does not directly influence how he evaluates 

5 9 Statistical Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling Guide, (New York: AICPA, 1982), p. 
11. 

60 Auditing Standards Board, 
Auditing Standard No. 39, 
graph 04. 

"Audit Sampling," 
(New York: AICPA, 

61 Kell & Ziegler, Modern Auditing, p. 182. 

Statement on 
1981), para-
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the competence of the evidence that is procured. In short, 

the auditor's use of professional judgment is not reduced by 

the selection of a particular sampling approach. 

With the growth in large-scale, complex business enti-

ties, the role of sampling in professional practice has also 

continued to increase. Furthermore, this growth in audit 

sampling has spurred efforts in the profession to develop 

sampling guidelines that will enhance the quality of all 

sampling applications, particularly those that are nonsta-

tistical. The culmination of the profession's efforts was 

SAS No. 39, "Audit Sampling." SAS No. 39 is quite explicit 

in its identification of those factors that should be con-

sidered by the auditor in his sample size determination. 

For the auditor who uses statistical sampling, compliance 

with the Statement is little problem, since he explicitly 

considers such factors by their inclusion in mathematical 

models. But for the auditor who will continue to employ a 

nonstatistical sampling application, SAS No. 39 will have 

its greater impact. In the design of nonstatistical sample 

sizes, the auditor must now implicitly consider the factors 

that SAS No. 39 enumerates. Thus, if sample sizes are to be 

both audit effective and audit efficient, the auditor should 

understand the relationship between each of the factors and 

sample size. 
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The evolution of audit sampling is characterized by 

many significant events, not the least of which is SAS No. 

39. The Statement has effectively changed the manner in 

which auditors perform nonstatistical sampling. Because SAS 

No. 39 is couched so heavily in statistical concepts, there 

is concern in the profession that the Statement will unduly 

influence auditors to adopt a statistical sampling approach. 



Chapter III 

LITERATURE REVIEW 

This study has as its primary objective the determina-

tion of how the typical auditor makes nonstatistical sample 

size decisions in substantive tests of details. That is, it 

seeks to identify what factors are used by the typical audi-

tor in making nonstatistical sample size judgments in sub-

stanti ve tests. In pursuit of this objective, this study 

will utilize the methodology of Brunswik' s lens model to 

provide mathematical representations of the typical audi-

tor's judgment process. 

This chapter reviews the research dealing with Brun-

swik's Lens Model as a conceptual framework for modeling hu-

man judgment under conditions of uncertainty. Judgment mo-

de ling is concerned with individuals' utilization of 

information when they make judgments about the current 

state, or predictions about some future state, of a variable 

of interest. 62 Those studies in accounting and auditing that 

are based on the methodology provided by the lens model will 

be reviewed and described. 

6 2 Ashton, Robert H. , Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17 (Saraso-
ta, Fla.: American Accounting Association, 1982), p. 13. 

70 
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Prior to surveying the research that has utilized Brun-

swik's Lens Model, this chapter will review the authorita-

tive literature in the auditing area, that presently influ-

ences the practitioner's sampling approach. In this context, 

the impact of Statement on Auditing Standard (SAS) No. 39, 

"Audit Sampling," and the related Audit Sampling Guide will 

be assessed. 

3.1 AUTHORITATIVE LITERATURE 

SAS No. 39, which supersedes sections 320A and 320B of 

SAS No. l, deals with audit sampling, which is the applica-

ti on of an audit procedure to less than 100 percent of the 

items within an account balance or class of transactions for 

the purpose of evaluating some characteristic of the balance 

or class. 63 

As noted in the previous chapters, the Statement pro-

vides guidance for planning, performing, and evaluating the 

two general approaches to audit sampling: nonstatistical 

and statistical. Furthermore, SAS No. 39 applies to audit 

sampling both in compliance and substantive audit proce-

dures. Because this study focuses on the auditor's nonsta-

tistical sample size decisions in substantive tests of de-

63 Auditing Standards Board, 
Auditing Standards No. 39, 
01. 

"Audit Sampling," Statement on 
(New York: AICPA, 1981), para. 
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tails, it is appropriate in this chapter to review the 

application of the pronoucement within this context. 

The purpose of substantive tests is to gather evidence 

as to the validity and propriety of the accounting treatment 

of transactions and balances. Sampling applications for sub-

stantive tests either, ( 1) ascertain the reasonableness of 

an account's recorded book value, or (2) estimate the total 

dollar value of some specific account. 

When the auditor uses nonstatistical sampling in sub-

stantive tests, his determination of sample size is highly 

subjective. SAS No. 39 stipulates that the auditor should 

consider the following factors when he determines the sample 

size: 

(1) Tolerable Error 

(2) Allowable Risk of Incorrect Acceptance 

(3) Population Characteristics 64 

Although all of the factors are highly judgmental, the 

auditor applies his professional judgment and seasoned ex-

perience to relate these factors i!'l determining the appro-

priate sample size. 

6 4 Ibid, para. 23. 
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3. 1.1 Tolerable Error 

Tolerable error has an inverse effect on the auditor's 

sample size decisions. SAS No. 39 defines tolerable error as 

the maximum "monetary error in the related account balance 

or class of transactions (that) may exist without causing 

the financial statements to be materially misstated." 65 The 

Statement continues on to say that, "tolerable error is a 

planning concept and is related to the auditor's preliminary 

estimates of materiality levels in such a way that tolerable 

error, combined for the entire audit plan, does not exceed 

those estimates." 66 

Tolerable error is directly related to the concept of 

materiality. SAS No. 22, "Planning and Supervision," re-

quires that the auditor consider among other things, prelim-

inary estimates of materiality levels when he plans his au-

dit. 67 Materiality may be thought of as the maximum monetary 

error that may exist in the financial statements without 

causing them to be materially misstated. The auditor's prel-

iminary estimate of materiality for the financial statements 

taken as a whole influences the nature, timing and extent of 

65 Ibid, para. 18. 

6 6 Ibid, para. 18. 

6 7 Audi ting Standards Board, "Planning and Supervision," 
Statement on Auditing Standards No. 22, (New York: AICPA, 
1978). 
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audit procedures for particular account balances and classes 

of transactions. 68 The auditor in making his preliminary es-

timate of materiality, would ordinarily consider at a mini-

mum the following factors: (1) the client's total assets, 

equity, sales and average earnings, and ( 2) the nature of 

the client's operations and related transactions. 69 Once the 

auditor has developed his preliminary estimate of materiali-

ty, he should then allocate this estimate to the various 

subsystems of the financial statements. In other words, the 

auditor dissects the total materiality amount into individu-

al 'allowable errors' that pertain to specific account ba-

lances. The tolerable error that SAS No. 39 speaks of is 

analagous to the concept of a subsystem's 'allowable error.' 

Unless the auditor is able to constructively use his prelim-

inary estimate of materiality in a manner so described, he 

faces the possibility of performing an audit that is inef-

fective and/or inetficient. As there is an inverse relation-

ship between tolerable error and sample size, so too is 

there an inverse relationship between materiality levels and 

the scope of appropriate audit procedures. 

68 Zuber, Geo., Elliott, Robt., Kinney, Wm. R., Jr., and 
James J. Leisenring, "Using Materiality in Audit Plan-
ning," Journal of Accountancy (March 1983) p. 46. 

69 Ibid, p. 43. 
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Tolerable error as discussed in SAS No. 39, can be 

thought of as including two elements: ( 1) the auditor's ex-

pectation of likely error that will remain uncorrected in 

the financial statements after the audit is complete, and 

(2) an allowance for the risk of possible further error that 

might not be detected or indicated by the audit proce-

dures. 70 

3.1.2 Allowable Risk of Incorrect Acceptance 

The allowable risk of incorrect acceptance (TD) is a 

function of three factors: (1) Allowable ultimate risk, 

which is defined as the risk that there is a monetary error 

greater ·than tolerable error in the balance or class that 

the auditor fails to detect (UR), (2) the auditor's assess-

ment of the risk that, given that errors equal to tolerable 

error occur, the system of internal accounting control fails 

to detect them, whether because of poorly designed controls 

or lack of compliance (IC), and (3) the auditor's assessment 

of the risk that analytical review procedures and other 

relevant substantive tests would fail to detect errors equal 

to tolerable error, given that such errors occur and are not 

detected by the system of internal accounting control 

(AR) . 7 i 

70 Ibid, p. 46. 
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The three factors can be presented in mathematical form 

to assist the auditor in obtaining an understanding of an 

appropriate risk of incorrect acceptance for a substantive 

test of details as follows: 

TD UR /(IC X AR) 

The allowable risk of incorrect acceptance is the risk 

that, given that the recorded book value is materially miss-

tated, the auditor's other substantive tests of details will 

fail to detect this fact. In general, as the auditor is able 

to place more reliance on the system of internal accounting 

control (IC) and his analytical review procedures (AR), he 

is able to accept a greater allowable risk of incorrect ac-

ceptance. Some auditors find the above model, although it is 

not intended to be a mathematical formula that includes all 

factors that may impact the determination of individual risk 

components, useful when planning appropriate risk levels for 

audit procedures to achieve the auditor's desired ultimate 

risk. 72 

71 Audi ting Standards Board, "Audit Sampling," Statement on 
Auditing Standard No. 39, Appendix, p. 17. 

7 2 Ibid, p. 16. 
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In practice, auditors state in advance the level of ul-

timate risk that they are willing to accept after assessing 

the risks associated with internal accounting control (IC) 

and analytical review procedures (AR). That is, the level 

of confidence that the auditor seeks to obtain that the fi-

nancial statements are not materially misstated, is estab-

lished at the start of the audit engagement. With his ulti-

mate risk level determined, as well as the risks identified 

with internal accounting control and analytical review, the 

auditor then utilizes the model to derive his allowable risk 

of incorrect acceptance (TD). 

For example, assume that the practitioner has assessed 

his level of ultimate risk at 1 percent at the beginning of 

the audit. Furthermore, after evaluating the client's lack 

of internal accounting controls, he believes there is a 100 

percent risk of the 'system' failing to detect a material 

error. Assume that the auditor also establishes a 50 percent 

risk of analytical review procedures failing to detect a ma-

terial error. At this point, the model can be employed by 

the auditor to determine his allowable risk of incorrect ac-

ceptance: 

TD UR/(IC X AR) 

TD .01/(1.0 X .5) = .02 
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If the auditor is to achieve his level of ultimate 

risk, then his risk of incorrect acceptance (TD) cannot ex-

ceed 2 percent. 

If after having performed his tests of compliance, the 

auditor evaluates the client's internal control system as 

weak, then the allowable risk of incorrect acceptance that 

he can accept will accordingly be reduced. The auditor's re-

duction of his allowable risk of incorrect acceptance will 

lead to a larger sample size for his substantive tests of 

details. In effect, the auditor adopts a substantive audit-

ing approach, since the weak internal control system affords 

him little or no reliance. Conversely, the greater the audi-

tor's reliance on analytical review procedures and other 

substantive tests, the greater the allowable risk of incor-

rect acceptance that can be accepted. 

3 .1. 3 Population Characteristics 

As the auditor sets about to determine an appropriate 

sample size for a substantive test, he should subjectively 

consider the dispersion ( variation) of the amounts in the 

population items. As a general rule, there is a direct re-

lationship between sample size and the population variation. 

That is, as the variation increases the appropriate sample 

size generally increases. 
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As an initial step in his subjective assessment of the 

population's variation, the auditor should review the popu-

la ti on for those i terns that he considers significant, and 

thus should be audited 100 percent. The remaining items in 

the population should then be separated into relatively horn-

ogeneous groups, to minimize the effect of the variation of 

amounts and thereby reduce the sample size. Common bases for 

stratification for substantive tests are, for example, the 

recorded amount of the i terns,, the nature of internal ac-

counting controls related to processing the items, and spe-

cial considerations associated with certain items (for exam-

ple, portions of the population that might be more likely to 

contain errors). 73 The primary benefit of stratification is 

generally an increase in the efficiency of the sampling plan 

as a result of the reduction in the variation of the amounts 

in the groups. That is, the sample size required to sepa-

rately test the individual groups, is typically not as large 

as the sample that would ~ appropriate for the population 

as a whole. 

After having stratified the population, the auditor se-

lects separate samples from each group and combines the re-

sults for all groups in reaching an overall conclusion about 

7 3 Statistical Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling, (New York: AICPA, 1982), p. 55. 
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the population. 74 While the number of items in the popula-

ti on is usually ignored by the auditor in attribute sam-

pling, such is not the case in substantive tests of details. 

A summarization of the concepts as they pertain to au-

dit sampling in substantive tests of details, is depicted in 

the flow chart of Figure 1 (p. 82). The appropriate para-

graphs of SAS No. 39 are cross-referehced to the elements of 

the flow chart. An auditor applies his professional judgment 

as he seeks to relate these elements (factors) in determin-

ing the appropriate sample size. 

The Audit Sampling Guide prepared by the Statistical 

Sampling Subcommittee of the AICPA, was designed to assist 

the auditor in applying audit sampling iri accordance with 

SAS NO. 39. 75 As such, the Guide presents recommendations to 

the auditor regarding his application of generally accepted 

auditing standards to audits involving audit sampling meth-

ods. In a practical sense, the Guide provides assistance to 

the auditor in his use of nonstatistical and statistical 

sampling in auditing. Since the terms and concepts of SAS 

No. 39, which have been explained in this study, are consis-

tent with those enumerated in the Guide, they will not be 

developed further. For the auditor who is using the Guide to 

7 5 Statistical Sampling Subcommittee, Audit and Accounting 
Guide: Audit Sampling, (New York: AICPA, 1983), p. 7. 
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assist him in a nonstatistical sampling approach, Chapters 

1, 2, and 3 (sections 1 and 2) provide guidance. 
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Flow ar ~ a i g in Substantive !ests of Details * 
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Bailey, Larry P., "Im!]act of SAS-39 on Nonstatistical Samoling," The CPA Journal 

(June 1982), p. 46. 

FIGURE 1 

Flowchart of SAS No. 39 Concepts 
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3.2 LENS STUDIES IN ACCOUNTING AND AUDITING 

It was not until the early 1970's, that research which 

addressed the auditor's professional judgment emerged in the 

accounting literature. Since that time, studies which deal 

with auditor decision making under conditions of uncertain-

ty, have been a popular form of research. Joyce and Libby 

cite three primary reasons for the sizeable literature that 

exists on the topic of auditor judgment today: 

First, the dramatic increase in litigation against 
auditors in the early 1970's accentuated the im-
portance of improving the effectiveness of audits. 
Second, as the pressures of litigation began to 
subside somewhat in the late 1970' s, competition 
among auditors for clients increased. This has led 
to an increased emphasis on improving the effi-
ciency of audits. Finally, a conceptual framework 
for studying and evaluating auditor judgment under 
uncertainty-- Brunswik's Lens Model--became known 
to audit researchers. The increased concern about 
the quality of audit decision making and the exis-
tence of a mature, experimentally-based paradigm 
well suited to its study has been responsible for 
the rapid growth of the audit judgment li tera-
ture. 76 

The relevant literature regarding the auditor's profes-

sional judgment is popularly known as human information pro-

cessing (HIP) research in accounting. 77 The objectives of 

HIP research involve understanding, evaluating, and improv-

76 Joyce, Edward J. and Robert Libby, "Behavioral Studies of 
Audit Decision Making," Journal of Accounting Literature, 
(Vol. l, 1982) p. 103. 

7 7 Ibid I p. 103 . 
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ing decision making as it relates to accounting. 78 HIP re-

search in accounting falls within the boundaries of beha-

vioral accounting research, which has been defined as 

" ..... the study of the behavior of accountants or the behav-

ior of non-accountants as they are influenced by accounting 

functions and reports. 79 

HIP research has been well serviced by two distinct 

paradigms: (1) the lens paradigm (which this specific study 

will be based on), and (2) the subjective expected utility 

(SEU) paradigm. Both paradigms are well-suited for modeling 

decision making under conditions of uncertainty. Basically, 

the lens paradigm focuses on the construction of linear mo-

dels as mathematical representations of auditors' judgment 

policies. It further emphasizes the accuracy of intuitive 

decisions relative to those prescribed by formal models, the 

extent to which the intuitive decisions of the auditors 

agree (consensus}, as well as offering several means whereby 

both judgment accuracy and agreement may be improved. 80 Si-

78 Ashton, R. H., Human Information Processing in Account-
ing, Studies in Accounting Research No. 17 (Sarasota, 
Fla.: American Accounting Association, 1982), p. 6. 

79 Hofstedt, T. R., and J. C. Kinard, "A Strategy for Beha-
vioral Accounting Research," The Accounting Review (Janu-
ary 1970), p. 43. 

8 0 Ashton, Robert H., Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17 (Saraso-
ta, Fla.: American Accounting Association, 1982) p. 6. 
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milar to the lens paradigm, the SEU model is also concerned 

with modeling decision making under uncertainty. Unlike the 

lens paradigm, the SEU focuses on the auditor's assessment 

of probabilities over possible states of nature, the audi-

tor's use of probabilities in decision making, and the revi-

sion of probabilities in accordance with Bayes' Theorem. 

As noted previously, both of these paradigms are well-

suited to provide the researcher with evidence as to 'how' 

information is utilized by the auditor in decision making. 

Furthermore, by comparing the auditor' s actual judgments 

with those that would be prescribed by a normative model, 

both paradigms also enable the researcher to assess the ac-

curacy of decision making. Moreover, each of these paradigms 

have alleviated to a significant extent, the two major limi-

tations of earlier behavioral accounting research-- the lack 

of theoretical frameworks and inadequate quality control. 81 

For the most part, the research which has dealt with 

the modeling of auditor judgment has emphasized judgment ac-

curacy and judgment agreement (consensus). Briefly, accura-

cy within the scope of the lens paradigm, can be defined as 

the correlation between the individual's judgments or pred-

ictions over a series of trials and those criterion values 

that would be prescribed by some formal model. In a similar 

8 1 Ibid, p. 7. 
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context, agreement can be defined as the correlation between 

the all possible pairs of individual's judgments over a ser-

ies of trials. 

Because this particular study will utilize the metho-

dology of the lens paradigm, it is appropriate in this chap-

ter to review the more significant experimental studies in 

accounting that have been based on the lens paradigm. The 

studies that will be described here-in address many diverse 

types of issues, for example, internal control evaluation, 

materiality judgments, bankruptcy prediction. 

3.2.1 Internal Control Evaluation 

The most popular topic that has been studied in the mo-

deling of auditor judgment has been the auditor's evaluation 

of the strength of various fictitious internal control sys-

tems. The research within this subject matter has focused on 

the agreement (i.e., consensus) among the auditors' internal 

control assessments over a series of cases. Perhaps a limi-

tation of the studies in this specific area, has been their 

inability to assess the accuracy of auditors' judgments. 

This is a result of the fact that there presently exists no 

definitive criteria for establishing the optimum internal 

control system. 
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Despite the fact that these studies have not been able 

to evaluate the accuracy of auditor decision making, judg-

mental consensus is an issue of vital importance to the pro-

fession. The importance of judgmental consensus is unders-

cored when one considers, for example, the in-house training 

programs of public accounting firms and the profession's em-

phasis on continuing professiona: education. A more recent 

example of the profession's concern for judgmental consensus 

is SAS No. 39. The Statement, particularly as it applies to 

nonstati stical sampling, provides guidance with the aim of 

reducing the diversity that presently exists in practition-

ers' judgmental sample size decisions. 

The pioneering study on the subject of internal control 

evaluation is Ashton (1974). 82 In Ashton (1974), thirty-two 

fictitious payroll internal control cases were presented to 

each of sixty-three practicing auditors. Ashton chose the 

payroll subsystem because of the risk which is so readily 

identified with the system, and also because the "character-

istics of adequate payroll internal control should be famil-

iar to all auditors." 8 3 Each case contained six questions 

(factors) dealing with features of internal control that had 

82 Ashton, R. H., "An Experimental Study of Internal 
Judgments: Replication and Extension, 11 Journal 
counting Research (Spring 1980) pp. 1-15. 

8 3 Ibid, p. 147 

Control 
of Ac-
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been pre-answered yes or no by the author. An affirmative 

response to a question indicated a strength in the system; 

whereas, a negative reply represented a deficiency. The pri-

mary purpose of Ashton's study was to ascertain the degree 

of consistency in practitioners' internal control evalua-

tions. In pursuit of this objective, Ashton required each of 

his subjects to evaluate each system's overall strength ac-

cording to a six-point scale which ranged from "extremely 

weak" to "strong." 

Ashton was also concerned in assessing the self-insight 

that his subjects displayed in their judgment process. A 

measure of self-insight was obtained by initially having the 

auditors, upon completion of the experimental exercise, dis-

tribute 100 points (subjective weights) to the six factors 

according to the relative importance the auditor feels he 

has placed on each factor. The correlation between the sta-

tistically derived regression weights and the weights that 

have been subjectively assigned by the auditors is an indi-

cation of auditor self-insight. 

The results of Ashton's study provide evidence that the 

judgments of individual auditors were highly consistent with 

those of other auditors. Judgmental consensus had an average 

Pearson Product Moment correlation of .70. The correlation 

coefficients ranged from the low 40s to the high 80s. Ash-
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ton also ·assessed the agreement of auditors' internal con-

trol evaluations over time (i.e., stability). For a majority 

of the initial sixty-three subjects, Ashton replicated the 

experimental exercise between forty-three and ninety-four 

days later to be able to assess the stability of auditors' 

decisions. Again, using correlational analysis, the findings 

were quite impressive. On the average, the correlation bet-

ween each auditor's judgments on the two administrations of 

the exercise was .81. Of the six dichotomously scaled fac-

tors, two that pertained to separation of duties were the 

most influential in the auditors' overall internal control 

evaluation. Finally, the auditors exhibited remarkable 

self-insight into their judgment process with a mean corre-

lation of .89. 

Ashton's (1974) original study was replicated to a 

great extent by Hamilton and Wright (1977). 84 With seventeen 

practitioners serving as subjects, Hamilton and Wright pre-

sented to each the thirty-two fictitious payroll internal 

control cases that were used in Ashton's earlier study. As a 

slight modification to Ashton's experiment, two of the six 

original factors were deleted, while the two factors that 

pertained to separation of duties were reconstructed and 

84 Hamilton, R. E. and W. F. Wright, "The Evaluation of In-
ternal Controls Over Payroll," unpublished manuscript, 
Stanford University, 1977. 
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presented to the participants as three factors. 

Again, the findings were particularly strong. The aver-

age correlation between the judgments of all possible pairs 

of auditors (judgmental consensus) was .66. The three fac-

tors that concerned the separation of duties, explained on 

average, 51 percent of the variance in auditors' internal 

control evaluations. Again, as was the finding in the Ash-

ton (1974) study, the researchers found that auditors poss-

ess particularly strong insight into their judgment process. 

The mean correlation of 'self-insight' was .87. 

Ashton and Brown (1980), with some modifications, also 

replicated Ashton's pioneering work. 85 To the original six 

internal control factors, two additional questions one of 

which concerned the separation of duties were added, to pro-

duce a more extensive decision task. Moreover, each of the 

thirty-one auditors in the study was required to evaluate 

internal control systems for one-hundred and twenty-eight 

hypothetical cases. In addition to the lot of one-hundred 

and twenty-eight, each subject also received thirty-two re-

peat cases. The judgments of the auditors over the thirty-

two repeat cases would permit the authors to assess judgment 

stability. Ashton and Brown also evaluated the auditors in-

8 5 Ashton, R. H. and P. R. Brown, "Descriptive Modeling of 
Audi tors' Internal Control Judgments: Replication and 
Extension," Journal of Accounting Research (Spring 1980), 
pp. 269-77. 



91 

sight into their judgment process. 

The findings of Ashton and Brown approximated the re-

sults of the studies cited earlier in this chapter. The mean 

correlation of judgment consensus was a moderate .67, which 

was slightly higher than what the Hamilton & Wright study 

found (.66), yet somewhat lower than Ashton's original study 

(.70). The three factors that related to separation of du-

ties features accounted for approximately 51 percent of the 

variance in the auditors' judgments. Similar to the results 

in the previous studies, auditors exhibited particularly 

keen insight into their judgment process. The average corre-

lation of self-insight was .86 

Ashton and Kramer (1980) replicated Ashton (1974) with 

accounting students serving as surrogates for practicing au-

di tors. 8 6 Each of thirty auditing students completed Ash-

ton's original experiment involving thirty-two cases and six 

factors. The study's findings can perhaps be best explained 

by the students' lack of professional expertise. The aver-

age Pearson correlation representing the students' judgmen-

tal consensus was .66, which was slightly lower than the au-

ditors' results of .70. Furthermore, the two factors which 

related to the separation of duties only explained 37 per-

86 Ashton, R.H., and S. S. Kramer, "Students as Surrogates 
in Behavioral Accounting Research: Some Evidence," Jour-
nal of Accounting Research (Spring 1980), pp. 1-15. 
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cent of the variance in students' judgments. In contrast, 

auditors apparently attach more significance to the separa-

tion of duties, as the factors that pertained to these in-

ternal control features, accounted for 51 percent of the 

variance in auditors' judgments. The students' insight mea-

sure, al though less than that of auditors, was a moderate 

·. 77 

In a 1979 study, Reckers and Taylor were interested in 

assessing what impact the 'length of auditing experience' 

would have on the judgmental consensus of both practicing 

auditors and auditing professors. 8 7 In a research design 

that was rather complex, thirty practicing auditors and for-

ty professors of auditing, were each asked to evaluate the 

reliance of internal control systems on five fictitious cas-

es. Each of the cases contained thirty-six factors represen-

tative of internal control features. The subjects were 

asked to rate the.reliability of each of the five systems on 

a range from 0 to 100 percent. 

The mean consensus for auditors and professors was .16 

and .13 respectively. A possible explanation for these low 

correlations may be the difficulty that was possibly experi-

enced by the subjects in assimilating the effect of thirty-

87 Reckers, P. M. J., and M. E. Taylor, "Consistency in Au-
ditors' Evaluations of Internal Accounting Controls," 
Journal of Accounting, Auditing and Finance (Fall 1979), 
pp. 42-53. 
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six factors on the reliability of internal control. Further-

more, these results infer that the high consensus of the au-

ditors in the studies cited earlier, was due to the fact 

that the cases contained only six factors. However, the au-

thors did obtain evidence that the level of auditing experi-

ence can impact the consensus of payroll internal control 

evaluations. For the group of practitioners who exceeded the 

median experience level of 7.5 years, the mean value of con-

sensus was .36. Conversely, those practicing auditors whose 

level of professional experience was less than the median 

amount, their average consensus was .14. The results are in-

teresting in the sense that they apparently underscore the 

importance of practical experience in judgmental consensus. 

For this specific experimental exercise, the mean consensus 

(.14) of practicing auditors with less than the auditor me-

dian experience level, was greater than the average correla-

tion (.13) between all pairs of auditing professors over all 

of the cases. These results suggest that, professional ex-

perience may have important implications on the judgmental 

process of individuals. 

Joyce (1976) had thirty-five practicing auditors evalu-

ate several fictitious accounts receivable internal control 

cases, each of which contained five dichotomously scaled in-
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ternal control factors. 8 8 For each case that the auditors 

reviewed, they were to indicate the number of man-hours they 

would allocate to five distinct categories of audit proce-

dures (e.g., review of year-end sales cutoff, confirmation 

procedures). Joyce sought to evaluate the consistency of au-

ditors' judgments on a basis of time estimates in audit pro-

gram planning. With specific reference to Ashton's pioneer-

ing study ( 1974), Joyce theorized, that al though auditors 

exhibited high judgmental consensus in their overall evalua-

tions of internal control systems, they may demonstate less 

consistency if pressed to allocate audit hours to five sub-

stantive testing procedures. 

As were the findings in the previous studies dealing 

with the evaluation of internal control, the one factor that 

pertained to the separation of duties was important to the 

auditors' judgments. On the average, the 'separation of du-

ties' factor accounted for approximately 28 percent of the 

judgment variance. Contrary to the earlier results (Ashton 

(1974), Hamilton and Wright (1977), Ashton and Brown 

(1980)), the consensus among the auditors on their assess-

ment of the number of audit hours to be allocated to specif-

ic audit procedures was a low .37. 

8 8 Joyce, E. J. , "Expert Judgment in Audit Program Plan-
ning," Studies in Human Information Processing in Ac-
counting, Supplement to Journal of Accounting Research 
(1976), pp. 29-60. 
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In yet another variation in research design within the 

context of internal control evaluation, Mock and Turner 

(1979) studied the effect of internal control changes on the 

auditors' judgrnents. 89 Seventy-three practicing auditors 

were given only one case which dealt with a company's reven-

ue cycle and were asked to make judgments relative to the 

appropriate sample sizes for four subs tan ti ve audit tests. 

For half the auditors, their case reflected a marked im-

provement in internal controls; while the other half re-

ceived a case in which internal controls only slightly im-

proved. 

The results of Mock and Turner's study show that audi-

tors whose case reflected a substantially improved internal 

control system recommended significantly smaller substantive 

test sample sizes. In fact, these results were consistent 

over the four substa·nti ve audit tests. With respect to judg-

mental consensus, their findings are consistent with those 

of Joyce (1976). A considerable amount of inconsistency was 

found in the sample size recommendations among the subjects. 

This specific study also provided evidence of the effect of 

an anchor on the subjects' sample size recommendations. That 

is, each of the seventy-three auditors was given the present 

89 Mock, T. J., and J. L. Turner, "The Effect of Changes in 
Internal Controls on Audit Programs," Behavioral Exoeri-
ments in Accounting (Ohio State University, 1979), pp. 
277-302. 
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year's planned sample size in his case narrative. In a sub-

sequent administration of the same cases that also involved 

practicing auditors, no anchor was given. For the group in-

volved in the initial study, the results suggest that the 

auditors were influenced by the anchor in the recommenda-

tions of this year's sample size. 

To briefly summarize, the evaluation of internal con-

trol has been the most popular topic studied in the account-

ing literature that deals with the modeling of auditor judg-

ment. For the most part, the research results show a high 

level of consistency (i.e., consensus and stability) in the 

judgments among practicing auditors. This finding is parti-

cularly true in those experimental tasks that are relatively 

straightforward and simple. As task complexity increases, 

judgmental consensus has been shown to decline. Further-

more, those factors or features of internal control that are 

associated with the separation of duties are typically able 

to explain most of the variance in the auditors' judgments. 

For those studies that evaluated the subjects' insight into 

their judgment process, the fingings were conclusive. Audi-

tors display remarkable insight into identifying those fac-

tors that are most influential to their judgment process. 

Finally, there is some evidence to indicate that, length of 

professional experience can contribute to judgmental consen-
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sus. This is especially true in those experiments where the 

decision task is realistic and/or complex. 

The review of studies in the accounting literature that 

are based on the lens. paradigm, will focus now on those stu-

dies that have used the model in the prediction of bankrupt-

cy. 

3.2.2 Prediction of Bankruptcy 

Unlike the lens studies that dealt with the auditors' 

evaluation of internal control, lens studies on the topic of 

bankruptcy prediction permit the assessment of judgmental 

accuracy. Because the experimental tasks which deal with the 

prediction of bankruptcy are developed from actual firms' 

data, information as to whether a company has failed or not 

is readily available, and is compared to the subjects' prog-

nostications of failure as an index of judgmental accuracy. 

Libby (1975) used forty-three bank officials to predict 

whether each of sixty firms had failed or not within a 

three-year period. 90 To assist the decision makers in their 

judgment task, five financial ratios (e.g., net income/total 

assets, current assets/sales, current assets/current liabil-

ities) that were based on each firm's data were made availa-

9 0 Libby,· R., "Accounting Ratios and the Prediction of Fai-
lure: Some Behavioral Evidence," Journal of Accounting 
Research (Spring 1975), pp. 150-161. 
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ble. The bank officers were told that of the sixty firms, 

half had failed within the three-year period. In order to 

assess judgment stability, ten repeat firms (half of which 

failed) were also given to the subjects. The ten repeat 

firms "were placed as every fourth firm following the first 

thirty cases to conceal the fact that they were repeat 

firms." '3 1 A measure of performance for the bank officials 

was developed by granting one point for each correct prog-

nostication, while subtracting a point for each incorrect 

prediction. Of the forty-three respondents, only three had 

an accuracy index within the random range. The remaining 

forty on average, successfully predicted 44. 4 of 60 firms. 

The binomial test'3 2 was used to assess the chances of ob-

taining at least the actual proportion of correct prognosti-

cations given random assignment. In this specific study, 

there was less than a 5 percent chance of obtaining at least 

thirty-seven correct responses as a result of random predic-

tion. Perhaps because of the predictive strength of the fi-

nancial ratios, length of professional experience did not 

correlate with judgmental consensus. Thus, it is apparent 

that the five ratios (factors) served a very useful purpose. 

'3 t Ibid, p. 482. 

'3 2 Siegel, S., Nonoarametric Statistics for the Behavioral 
Sciences (New York: McGraw-Hill, 1956). 
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Consistent with other lens studies in accounting, 

judgmental consensus and stability were also assessed in the 

Libby study. The mean consensus among the bank officials was 

a moderate .48. That is, after considering all pairs of sub-

jects' predictions over sixty firms, the bank officers 

agreed on average, forty-eight times. With respect to judg-

mental stability, an overwhelming majority of the forty-

three respondents rendered the same prediction at least 80 

percent of the time. 

In a partial replication of the Libby Study (1975), Ca-

sey (1980) had forty-six bank officials predict whether each 

of thirty firms had failed or not ai ~  On average, each 

participant in the study held the title of assistant vice-

president and had 7 years of professional experience as a 

loan officer. In a departure from the Libby design, the 

subjects were not informed of the number of firms that had 

gone bankrupt. Thus, the effects of subjects' prior prob-

abilities of failure cannot be discounted in the study's re-

sul ts. Al though one additional (i.e., total liabilities/ 

owners' equity) was used in conjunction with the five 

original, the mean accuracy of the subjects' predictions for 

the thirty firms was a disappointing seventeen. At the 99 

~ 3 Casey, C. J. , "The Usefulness of Accounting Ratios for 
Subjects' Predictions of Corportate Failure: Replication 
and Extensions, 11 Journal of Accounting Research (Autumn 
1980), pp. 603-13. 
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percent level of confidence, at least twenty-one correct 

responses were necessary to attain greater than chance (ran-

dom) accuracy. The subjects' failure to achieve non-random 

accuracy, can be traced to the fact that on average, they 

correctly predicted the failure of only four of fifteen ban-

krupt companies. Conver.sely, for the fifteen firms that did 

not fail, the subjects' accuracy was particulary impressive. 

On average, they were able to correctly predict the nonfai-

lure of thirteen of the fifteen non-failed firms. It can be 

inf erred from these results that subjects not having been 

told how many of the firms failed, tended to be optimistic 

as they made their predictions. For example, approximately 

76 percent ( 13 of 17 firms) of the bank officers' predic-

tions represented firms that did not fail. 

Casey also assessed judgmental consensus in his study 

and found agreement among the bank officers' judgments to be 

moderately strong. The average number of times on which 

pairwise predictions agreed was twenty-four. Subject agree-

ments ranged from eighteen to twenty-nine firms. Intersub-

j ect agreement (consensus) was also assessed by determining 

the percentage of each firm's predictions that agreed. Sub-

ject agreement by firm ranged from 54 percent for two of the 

firms to 100 percent for nine of the firms and averaged 89 
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In a study published in 1980, Kida had twenty-seven au-

dit partners predict how many of forty companies would un-

dergo going concern problems. 95 Audit partners were selected 

as subjects since "they were the individuals ultimately res-

ponsible for their firms' going concern qualification deci-

sions. 119 6 Kida did not inform the partners that 50 percent 

of the forty firms did in fact experience going concern 

problems. A firm was considered as having going-concern 

problems, if any one of a limited number of events (e.g., 

enter receivership, enter reorganization proceedings, in-

ability to meet interest payments) occurred within one year 

of the financial statement date. Similar to Libby ( 1975), 

Kida also furnished his subjects with five financial ratios 

to assist them in their judgment decision. 

In addition to the typical indices of judgment (e.g. , 

accuracy, consensus) that are usually assessed in lens model 

studies, Kida also wished to determine whether a positive 

association exists between auditors' qualifying attitudes 

and their decisions as to whether a firm will experience go-

94 Ibid, p. 611. 

135 Kida, Thomas, "An Investigation Into Auditors' Continuity 
and Related Qualification Judgments," Journal of Account-
ing Research (Autumn 1980), pp. 506-23. 

96 Ibid, p. 508. 
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ing concern problems. The a'...l.di tors' qualifying attitudes 

were measured by the Fishbein and Ajzen model, 97 and reflect 

the auditors' attitudes toward issuing unqualified-quali-

fied- disclaimed audit opinions. 

On the accuracy dimension, the audit partners performed 

very well. With an accuracy rate of twenty-eight or more 

having a less than 1 percent chance of occurring from random 

predictions, the twenty-seven partners attained on average, 

33.2 correct responses. The range of correct responses was 

twenty-seven to thirty-seven, with one of the partners cor-

rectly predicting 95 percent ( 38 of 40) of the time. Kida 

also found the agreement (i.e., judgmental consensus) among 

auditors' judgments to be substantial. Using Kendall's coef-

ficient of concordance (W), judgmental consensus was ass-

essed at .765, which was significant at the .001 level. When 

the 'W' statistic was transformed to the average Spearman's 

rho, judgmental consensus was approximately .76. Finally, 

this study provided evidence that a positive association ex-

ists between auditors' going concern decisions and their 

qualifying attitudes. At the .016 level, there existed a po-

sitive correlation of .42. 

9 7 Fishbein, M. , and I. Aj zen, Belief, Attitude, Intention 
and Behavior (Reading, MA.: Addison-Wesley, 1975). 
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Moriarity (1979) had two-hundred and twenty-seven stu-

dents from a large mid-western university, predict whether 

twenty-two firms from the discount department store industry 

had sought protection under Chapter 10 or Chapter 11 of the 

Federal Bankruptcy Laws. 98 Similar to the Kida study (1979), 

the students were not appraised that seven of the twenty-two 

firms had failed. The participants in the study were pre-

sented information in one of four different ways to assist 

them in making their prognostications. One group was pre-

sented with selected financial statement balances (e.g., net 

sales, net profit, total current assets), that the partici-

pants could use to calculate financial ratios. A second 

group was given thirteen financial ratios (e.g., inventory/ 

working capital, sales/working capital), that were prepared 

from Dun and Bradstreet's Key Business Ratios. With the re-

maining two groups, Moriarity used schematic faces as devel-

oped by Chernoff, 99 to communicate each firm's financial in-

formation. One of the groups to receive the Chernoff facial 

features (e.g., Ear Diameter, Nose Width, Mouth Curvature, 

Face Height) was also informed of the financial ratio that 

9 8 Moriarity, Shane, "Communicating Financial Information 
Through Multidimensional Graphics," Journal of Accounting 
Research (Spring 1979), pp. 205-24. 

9 9 Chernoff, H., "The Use of Faces to Represent Points in 
N-Dimensional Space Graphically," Technical Reoort No. 71 
(Department of Statistics, Stanford University, December 
1971). 
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each facial feati.;.re r ~  ~ air i g g~  was 

only informed that the schematic faces represented a firm's 

financial information. The subject could discern a structur-

al change in a firm's financial status, by noting the chang-

es in the facial features. For example, an increase in the 

size of the eyes was indicative of an increase in the firm's 

long-term debt. 

The purpose of Moriarity' s study "was to determine 

whether unsophisticated users could use faces to make better 

financial decisions.100 Moriarity theorized that those indi-

viduals who are uncomfortable with manipulating numeric in-

formation, may be able to turn to Chernoff faces to assist 

them in assessing a firm's financial position. Furthermore, 

he felt that Chernoff faces could be used to evaluate a 

firm's financial status more efficiently, particularly for 

those persons who are unable or unwilling to invest their 

time in financial statement analysis. 

The study's results showed that the group of students 

who received the Chernoff faces with an accompanying expla-

nation attained the highest predictive accuracy. In fact, 

both groups to receive Chernoff faces outperformed the other 

two groups who were given quantitative data. The seventy-

nine students who received the financial information in the 

1 0 0 Moriarity, S., "Communic:ating Financial 
Through Multidimensional Graphics," p. 207. 

Information 
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form of ratios, had the dubious distinction of being the 

least accurate group. These findings appear to cast doubt 

as to the predictive ability of financial ratios, particu-

larly when compared with other modes of data presentation. 

To recapitulate, those studies that have dealt with the 

prediction of firm failure, have generally found subjects to 

be fairly accurate in their a r~  predictions. Of the 

studies reviewed, only in one case (Casey 1980) was the 

predictive ability of the subjects found to be wanting. For 

the most part, judgmental accuracy was evaluated using bank 

loan officers or CPA partners as subjects and key financial 

ratios as predictor variables. In the studies that evaluated 

intersubj ect consensus, the findings were cone lusi ve. The 

average agreement between the predictions of all pairs of 

subjects was strong. 

The lens paradigm has also been extensively used to mo-

del subjects' materiality judgments. A review of some of the 

more important studies that have addressed this issue will 

now be presented. 

3.2.3 Materiality Judgments 

Boatsman and Robertson (1974) used the methodology pro-

vided by the lens model to describe the process of material-
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i ty judgment formulation. 1 0 1 Thirty fictitious cases, each 

of which contained the same eight factors (e.g., nature of 

item, relationship of the item to current year income) were 

presented to thirty-three subjects (eighteen CPA partners, 

fifteen security analysts). The eight factors chosen for in-

clusion in the case narratives were selected on the basis of 

their assumed relevance to the materiality judgment process. 

The experimental exercise required that each subject sort 

the cases into one of three disclosure classifications (1) 

no separate disclosure, (2) footnote disclosure, and (3) 

line-item disclosure. The linkage of materiality to disclo-

sure was made under the premise that, "when alternative 

methods of disclosure are available for a given i tern, the 

materiality of the item determines the disclosure."102 

With thirty-three participants each evaluating thirty 

cases, a total of nine-hundred and ninety observations were 

gathered from which to model the subjects' composite judg-

mental process. Using multi variate discriminant analysis, 

the model was able to predict 625 (63 percent) of the 990 

a ~ia i  decisions. All of the independent factors were 

statistically significant, yet only factor two (i.e., the 

1 0 1 

l 0 2 

Boatsrnan, J. R., and J. C. Robertson, "Policy-Capturing 
on Selected Materiality Judgments," The Accounting Re-
view (April 1974), pp. 342-52. 

Ibid, p. 346. 
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reiationship of the item to current year income) was found 

to have substantial explanatory power. Of the total predic-

ti ve power ( 63 percent), factor two accounted for 73 per-

cent. The researchers also tested the hypothesis that no 

significant differences existed between the judgmental pro-

cesses of the CPAs and the security analysts. Grouping the 

disclosure decisions of the CPAs and the analysts separate-

ly, models representative of each group's judgmental process 

were formulated. Rankings were then assigned to each of the 

factors on a basis of their relative importance to each mo-

del. The Spearman rho was used. to compute the correlation 

between the two sets of ranks. At the .OS level of signifi-

cance, the correlation of .67 suggests that, both groups of 

professionals utilize the same independent factors to ap-

proximately the same degree. 

Ward ( 1976) evaluated the degree of consensus among 

practicing auditors on the aspect of how they perceive the 

relative importance of factors associated with the issue of 

materiality. 103 Ward hypothesized that "auditors as a class 

are homogeneous in regard to their cognitive beliefs about 

the materiality construct; (however), individual differences 

may influence the operational perceptions or affective 

1 0 3 Ward, Bart H., "An Investigation of the Materiality Con-. 
struct in Auditing," Journal of Accounting Research 
(Spring 1976), pp. 138-52. 
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aspects of attitudes about materiality." 1 0 4 A total eight 

partners and sixteen managers from three international publ-

ic accounting firms acted as subjects in the study. The ex-

perimental task required each of the respondents to rank 

five factors (legal, technical, professional, personal, and 

environmental) according to their relative importance in the 

subjects' materiality judgments. 

The results provide evidence that practitioners tend to 

be in significant agreement regarding the relative impor-

tance of the five factors to their materiality judgments. 

Judgmental consensus, as assessed by the Kendall Coefficient 

of Concordance was . 386, ( p < . 01) . The study' s results 

also show significant consensus among the practicing audi-

tors at the firm level. 

Hofstedt and Hughes (1977) had nineteen graduate busi-

ness students determine the probability that he or she would 

disclose the writedown of a totally owned subsidiary. 105 The 

disclosure alternative necessitated reflecting the loss se-

parately as an extraordinary i tern, while the nondisclosure 

alternative meant aggregating the loss under "Other Expens-

es." The researchers assumed that the probability of disclo-

1 D 4 

1 D 5 Hofstedt, T. R., and G. D. Hughes, "An Experimental Stu-
dy of the Judgment Element in Disclosure Decisions," The 
Accounting Review (April 1977), pp. 379-95. 
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sure as evaluated by the subject, was a function of how the 

subject assessed materiality. The students were presented 

with three criteria (factors} to assist them in resolving 

the materiality/disclosure problem. All of the factors con-

cerned the size of the writedown relative to the magnitude 

of (1) operating income, (2) all parent investments in un-

consolidated subsidiaries, and (3) the net book value of the 

subsidiary being written down. 106 

The results showed the three factors (materiality 

criteria} to be statistically significant at the .05 level 

of confidence. A simple regression model was able to explain 

about 39 percent of the judgment variance. The regression 

model for individual subjects based on main effects only, 

was able to account for an average .70 of the judgment vari-

ance. The coefficient of determination for individual sub-

jects ranged from .40 to .94. In general, the individual 

analyses revealed substantial differences among the judgment 

policies of the subjects. Of the three main factors, the 

'loss as a percentage of net income' was the most important 

to the participants. Finally, as a measure of self-insight 

into their judgmental process, the subjects were asked to 

allocate one-hundred points among the three factors in ac-

cordance with their perceived importance. In comparison to 

1 0 6 Ibid, p. 383. 



110 

the objective factor weights as derived from the regression 

technique, the subjects tended to "overstate the importance 

of minor cues (factors) and to understate the importance of 

major cues." 107 

Moriarity and Baron (1976) sought to determine how fif-

teen audit partners from eight large public accounting firms 

made materiality decisions. 1 0 8 Unlike the previous studies 

that focused on materiality, this studied viewed materiality 

and its contributing factors (e.g., net income, asset size, 

earnings trend) as an ordinal rather than a nominal concept. 

This treatment enabled the researchers "to obtain compara-

tive judgments from the individual auditor, thereby removing 

(materiality) thresholds as a source of difference in indi-

vidual judgments." 109 Whereas Boatsman and Robertson (1974) 

employed discriminant analysis to study materiality, Moriar-

ity and Baron used conjoint measurement techniques to derive 

both the functional form of the subject's decision model, 

and the contributory effects of three factors (net income 

(three-levels), firm size (three-levels}, and earnings trend 

(two-levels)) on materiality judgments. The three factors 

1 a 7 

1 0 8 

1 0 'l 

Ibid, p. 387. 

Moriarity, S., and F. Hutton Baron, "Modeling the Mater-
iality Judgments of Audit Partners," Journal of Account-
ing Research (Autumn 1976), pp. 320-41. 

Ibid, p. 322. 
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were varied in a completely crossed design to produce 

eighteen sets of financial statements. The item in each of 

the financial statements that was the basis for the sub-

j ects' materiality judgments was a before-tax decrease in 

earnings of $500,000. The experimental task required the au-

ditors to rank the 18 cases according to their perception of 

the materiality of the earnings decrease to each case. 

The analysis of the data involved the identification of 

the functional form (e.g., additive, multiplicative, distri-

bu ti ve) of each subject's judgment model. For the eleven 

participants whose judgment models approximated an additive 

form, Kruskal's MONANOVA 110 was used to evaluate the impor-

tance of each factor level to the subject's overall materi-

ality judgments. For each of the audit partners, the 'net 

income' factor was clearly the most explanatory factor. 

Thus, the higher a case's net income, the lesser was the 

perceived materiality of the $.5 million decrease in earn-

ings. 

To summmarize, the studies of materiality judgments 

have linked the construct of materiality.with disclosure de-

cisions. Such linkage has been based on the assumption that, 

with various forms of disclosure available for a given item, 

1 1 0 Kruskal, J. B. , "Analysis of Factorial Experiments by 
Estimating Monotone Transformations of the Data," Jour-
nal of the Royal Statistical Society Series B, No. 2 
(1965), pp. 251-63. 
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the selection of a particular method is predicated on the 

i tern's perceived materiality. The results of the research 

are fairly conclusive on one particular aspect; namely, the 

importance of net income to decisions on materiality. Aside 

from this finding, there appears to be little consensus 

among subjects on materiality judgments. 

3.2.4 Other Selected Studies 

In yet another application of the lens paradigm, Wright 

(1977) had thirty-nine second-year MBA students estimate se-

curi ty price changes over a one-year period. 111 Among the 

author's objectives was the assessment of judgmental accura-

cy and interjudge agreement. The experimental task required 

the subjects to estimate ex post price changes for sixty 

common stocks from one generic industry (industrial and con-

struction machinery and metal products). To assist the sub-

jects in their decision task, five factors (e.g., cash divi-

dend, earnings-per-share, ratio of long-term debt to total 

stockholders' equity) were constructed based on each firm's 

actual accounting data and capital market information. 

1 1 1 Wright, William F., "Financial Information Processing 
Models: An Empirical Study," The Accounting Review (July 
1977), pp. 676-89. 
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An analysis of the students' predictions indicates that 

judgmental accuracy was quite low. At least 14 correct pred-

ictions (alpha = .05) were necessary in order to achieve ac-

curacy on a better than random basis. Fewer than 40 percent 

of the students exceeded the level of chance accuracy. The 

median accuracy correlation was .16, with a range of -.08 to 

.44. On the average, the five predictor factors were able to 

explain 34 percent of the judgment variance. The median pro-

portion of judgment variance accounted for was .49, with a 

range of . 13 to . 79. Finally, the results indicate little 

intersubject agreement among the estimated price change 

predictions. The median judgmental consensus correlation was 

.27. These results are consistent with the substantial het-

erogeneity that was observed in individual judgment distri-

butions. 112 For example, the students estimated mean price 

changes ranged from -4.63 to 9.99. 

Schultz and Gustavson (1978) modeled the judgmental 

process of five actuaries to empirically determine which of 

five factors (e.g., client's financial condition, client 

size, accounting firm's size) they weigh most heavily in 

assessing the riskiness of an audit engagement. 11 3 Each of 

1 1 2 

1 1 3 

Ibid, p. 682. 

Schultz, Joseph J., Jr., and Sandra G. Gustavson, "Actu-
aries' Perceptions of Variables Affecting the Indepen-
dent Auditor's Legal Liability," The Accounting Review 
(July 1978), pp. 626-41. 
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the five participants was professionally employed at the 

time the study was conducted with a different insurance 

broker that sold accountants' professional liability insu-

rance. The experimental exercise required each of the sub-

jects to assess "the likelihood of a valid and substantial 

claim being sustained by the hypothetical (accounting) firm 

within one year." 114 With five predictor variables (2-levels 

each) being manipulated in a completely crossed factorial 

design, a total of thirty-six cases (which included four re-

peats) were evaluated by each actuary. The four repetitive 

cases were included to enable the authors to evaluate the 

reliability of each subject's decisions. The primary objec-

tives of this study were three-fold: (1) to assess judgmen-

tal consensus, ( 2) to determine the relative importance of 

the factors to the actuaries' judgments, and (3) to measure 

actuary self-insight. Since the cases were purely hypotheti-

cal and there were no actual malpractice claims, it was not 

possible in this study to evaluate the accuracy of the judg-

ments made by the actuaries. 

On the judgmental consensus dimension, the average 

Pearson Product-Moment correlation between the judgments for 

all pairs of actuaries was .12. The agreement between the 

judgments of each subject ranged from - . 23 to . 52. These 

1 1 4 
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results indicate that little judgmental consensus existed. 

The results further indicate that each of the five actuaries 

relied heavily upon the five factors in rendering their 

judgments. For each of the subjects, "the main effects of 

the cues (factors) are significant at least at the .OS lev-

el, except for one instance which was significant at the .10 

level."115 When the main effects are taken together with two 

and three-cue interactions, a median of 94.3 percent of the 

judgment variance is explained. Based on the four repetitive 

cases that were administered to each participant, the test-

retest reliability was a perfect 1.0 for each actuary. Fi-

nally, the actuaries exhibited a moderate degree of self-in-

sight into their judgmental process. Three of the five 

respondents had product-moment scores of .92,  .99, and 1.0. 

On the average, judgmental insight was .78. 

Danos and Imhoff (1980) conducted a study, the primary 

purpose of which was to assess the impact of various factors 

on auditors' reasonableness judgments of financial fore-

casts.116 A total of forty praticing auditors, the majority 

of which were at the level of partner, participated in the 

experimental exercise. Each of the auditors was asked to re-

l  1  5 Ibid, p. 637. 

116 Danos, P., and E. A. Imhoff, "Auditor Review of Finan-
i~  Forecasts: An Analysis of Factors Affecting Reason-
ableness Judgments," The Accounting Review (January 
1982), pp. 39-69. 
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gister a reasonableness judgment according to a ten-point 

scale for each of thirty-two forecasted corporate income 

statements. Within each of the experimental corporate cases, 

five factors (two-levels) were manipulated in a one-half 

fractional factorial design. The five factors (e.g., accu-

racy of sales forecasts, accuracy of net income forecasts) 

were developed based on pre-test interviews that were con-

ducted with the study's participants. Unlike the research 

that focused on bankruptcy predictions, Danos and Imhoff did 

not evaluate judgmental accuracy, "since the objective of 

this study was not to determine whether auditors could dif-

ferentiate ex ante between accurate and inaccurate informa-

tion." 117 

For each of the forty auditors two judgmental models 

were produced, since one-half of the experimental cases in-

volved factual data from a brewing company, while the re-

maining cases were developed .from the records of a men's ap-

parel company. Based on a total of eighty judgment models 

being computed (forty subjects X two models each), the most 

significant factor was that which pertained to the "Accuracy 

of Net Income Forecasts." In 60 percent of the subjects' 

judgment models, this predictor variable was significant at 

.OS. On average, the linear judgment models were able to ex-

1 1 7 Ibid, p. 40. 
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plain approximately 80 percent of the judgment variance. The 

level of judgmental consensus was moderate. For 36 percent 

of the subjects' models, the "Accuracy of Net Income Fore-

casts" was considered to be the most significant variable 

(alpha< .OS). Similarly, the factor which pertained to the 

"Accuracy of Sales Forecasts," was most significant in 31 

percent of the decision models. The degree of auditor self-

insight into his judgmental process was also quite strong. 

Twelve (30 percent) of the forty participants were able to 

identify the most significant factor in both of their exper-

imentally determined decision models. Furthermore, an addi-

tional nineteen auditors (47.5 percent) correctly determined 

the most explanatory variable in one of their two judgment 

models. 

Kinney and Uecker (1982), motivated to assist the AIC-

PA' s Sampling Standards Task Force in drafting a proposed 

SAS on audit sampling, investigated differences in auditors' 

evaluations of compliance sample outcomes. 11 8 A total of 

one-hundred and sixty-nine audit seniors, representing five 

multi-national public accounting firms, judgmentally evalu-

ated sample results by either the fractile assessment or 

risk assessment techniques. The authors tested for the 'an-

1 1 8 Kinney, William R., Jr., and Wilfred C. Uecker, "Miti-
gating the Consequences of Anchoring in Audi tor Judg-
ments," The Accounting Review (January 1982), pp. 55-69. 
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choring' effect of sample results in the auditors' 

judgmental evaluation of compliance test outcomes. 

For the group who employed the fractile assessment 

method, the authors hypothesized that the auditors would too 

frequently understate the achieved upper precision limit for 

the population error rate. As a result, these auditors are 

likely to place too much reliance on internal controls thus 

increasing the probability of committing a type II error. 

Conversely, for the group who utilized the risk assessment 

technique, the authors hypothesized that the auditors would 

too frequently overstate the probability that the population 

rate exceeded the maximum allowable rate. Consequently, 

these auditors are apt to place little or no reliance on in-

ternal controls thus increasing the probability of commit-

ting a type I error. Because type II errors impact audit ef-

fectiveness, they are potentially of a more serious ·nature 

than type I errors which relate primarily to audit efficien-

cy. Past research studies have provided evidence that indi-

viduals tend to make estimates based on some initial value 

(an anchor) that may be suggested by the task or may be the 

result of a partial computation, and then proceed to make 

insufficient adjustments to this anchor. 119 

119 Ashton, R. H., Human Information Processing in Account-
ing, Studies in Accounting Reserarch No. 17 (Sarasota, 
Fla.: American Accounting Association 1982), p. 107. 
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The experimental task required each auditor to evaluate 

a hypothetical case's sample result, and either indicate the 

probability that the true population error rate is greater 

than 8 percent (risk assessment method), or estimate the 

95th fractile on population error rate (fractile assesment). 

A total of eighty-six auditors evaluated their sample's re-

sults according to the fracti le assessment method, while 

eighty-three auditors utilized the risk assessment techni-

que. The results of the study confirmed the hypothesized ef-

fects of anchoring for the two assessment techniques. For 

the fractile assessment group, the null hypothesis that the 

proportion of type I and type I I errors is the same was 

strongly rejected (p-value < .001). Within this particular 

group, a comparative analysis of the auditors' median res-

ponses with the corresponding statistical evaluation for the 

cases, revealed auditors' judgments to be consistently less 

than the statistical evaluation. The typical consequence of 

such judgmental evaluations is a type II error. Conversely, 

a greater proportion (non-significant) of type I errors was 

experienced by the auditors who were instructed to use the 

risk assessment method. Overall for the two assessment 

techniques, the proportion of type I and type II errors was 

significantly different (chi-square statistic = 13.18, p-va-

lue < .001). 
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The results of this research have had a direct and pro-

found impact on the formulation of the authoritative pro-

noucement, SAS No. 39. As a result of the empirical evi-

dence gathered in this study, "the Sampling Standards Task 

Force decided to revise its proposed SAS to exclude sugges-

ti on of the fracti le assessment method." 1 2 ° Consequently, 

SAS No. 39 advocates the use of the risk assesment method in 

auditors' judgmental evaluation of sample results. 121 

3.3 CHAPTER SUMMARY 

This chapter reviewed the authoritative literature on 

audit sampling and selectively surveyed some of the more 

significant accounting research studies that have been based 

on Egon Brunswik's lens model. 

In an authoritative context, SAS No. 39 has effectively 

changed the manner in which practitioners perform audit sam-

pling. This is especially true for those auditors who apply 

nonstatistical sampling techniques. With the promulgation 

of SAS No. 39, the auditor must implicitly consider the fol-

lowing factors when he determines the sample size: (1) tol-

12 ° Kinney, William R., Jr., and Wilfred C. Uecker, "Miti-
gating the Consequences of Anchoring in Auditor Adjust-
ments," p. 68. 

121 Auditing Standards_ Board, "Audit Sampl:lng, 11 Statement on 
Auditing Standards No. 39, (New York: AICPA, 1981), 
para., 40. 
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erable error, ( 2) allowable risk of incorrect acceptance, 

and (3) population characteristics. An auditor applies his 

professional judgment as he seeks to relate these factors in 

determining the appropriate sample size. 

The selected lens studies in accounting that were re-

viewed in this chapter. have addressed some subset of the 

fallowing topics: ( 1) the relative importance of various 

factors to the judgment processes of individuals, (2) the 

accuracy of human predictions, ( 3) the level of judgmental 

consensus across individuals, (4) the stability of individu-

als' judgments over time, and (5) the insight exhibited by 

individuals into their judgment process. The studies that 

were surveyed came primarily from three major research ar-

eas: (1) internal control evaluation, (2) bankruptcy predic-

tion, and (3) materiality judgments. 

In the area of internal control evaluation, the re-

search results show a high level of agreement in the judg-

ments among practicing auditors. Moreover, those factors or 

features of internal control that pertain to the separation 

of duties, are usually able to explain most of the variance 

in auditors' judgments. As a group, auditors also display 

keen insight into identifying those factors that are most 

influential to their judgment process. 
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Those studies that dealt with the prediction of firm 

failure have found the consensus among individuals' predic-

tions to be especially strong. However, the research re-

sults on the accuracy dimension appear to be a function of 

whether subjects, prior to commencing the experimental task, 

are appraised of the number of firms in the sample that ac-

tually failed. 

Studies of materiality judgments have linked the con-

struct of materiality with disclosure decisions. Fairly con-

sistent evidence has been gathered in this area on the im-

portance of net income to subjects' materiality judgments. 

Aside from this finding, there appears to be little consen-

sus among subjects on materiality judgments. 

This chapter's survey of selected behavioral studies in 

accounting also included research that has focused on other 

decision areas (e.g., security price predictions, auditors' 

reasonableness judgments). One study in particular (Kinney 

and Uecker, 1982), provided rather strong evidence that au-

ditors who use the fractile assessment method to judgmental-

ly evaluate sample results, are likely to place too much re-

liance on internal controls thus increasing the probability 

of committing a type II error. These findings prompted the 

AICPA's Sampling Standards Task Force to amend its proposed 

statement on audit sampling to exclude suggestion of the 

fractile assessment i~  



Chapter IV 

THE EMPIRICAL STUDY: RESEARCH METHODOLOGY 

This chapter will review the research methodology of an 

empirical study designed to provide evidence as to how audi-

tors make nonstatistical sample size decisions. Specifical-

ly, this study seeks to identify the factors that are used 

by auditors in rendering such judgments in substantive tests 

of details. Additionally, selected demographic, profession-

al, attitudinal, and behavioral characteristics of these au-

ditors will be measured; and it will be determined if a re-

lationship exists between auditors' judgment policies and 

the selected characteristics. 

The chapter is divided into five main sections. First, 

the research methodology, specifically Brunswik's lens mo-

del, is defined and described. Second, within the context of 

the lens model this study's research questions are detailed. 

Third, the sample population of auditors is described. 

Fourth, the development of the research instrument (questi-

onnaire) designed to capture auditors' judgment policies in 

nonstatistical sample size decisions is discussed. Section 

four will also define the demographic, professional, attitu-

dinal, and behavioral variables that are measured in the 

study. Finally, the statistical tests used to analyze the 

questionnaire results are detailed. 

123 
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4.1 THE LENS MODEL 

Brunswik's lens model is a general procedure designed 

for examining the unique information processing behavior of 

raters under conditions of uncertainty. It portrays the ra-

ter as judge of an event that cannot be observed directly 

(e.g., future business failure) through a 'lens' of cues 

(e.g., accounting ratios) whose relationship to both the 
. 

event and the judge are uncertain.122 The interaction bet-

ween the individual and the environment is described by a 

number of relationships, including those among the cues, 

those between the cues and the criterion event, those bet-

ween the cues and the judge's response, and those between 

the criterion event and the judge's response.123 The multi-

variate relationships between the judge's response, the cri-

terion event, and the informational cues (i.e., factors) are 

typically expressed in the form of correlation coefficients. 

Depending on the specific relationship to which it pertains, 

the correlation coefficient can be an index of rater judg-

mental accuracy, judgmental agreement, or the optimality of 

~ rater's factor weighting strategy. 

122 

123 

Joyce, E. J. and R. Libby, "Behavioral Studies of Audit 
Decision Making," Journal of Accounting Literature (Vol. 
I, 1982), p. 103. 

Ibid, p. 103. 
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Basically, the lens paradigm emphasizes the construe-

tion of linear equations that model the relationship that 

exists between the rater's responses and the factors that 

have been provided. Hoffman termed these linear models a 

paramorphic representation 124 of judgments because he did 

not feel that the actual cognitive processes involved in 

making the judgment was a linear weighting of factors, but 

that such cognitive processes could be modelled by a linear 

weighting scheme. In this sense, the linear equation repre-

sen ts the captured rating policy of the individual rater. 

The captured policy is taken to represent an explicit objec-

tive description of the way in which the rater combines and 

weights dimensional information in arriving at overall rat-

ings. 1 2 5 The significance of a statistical equation being 

used as a model of a rater's judgmental policy is unders-

cored by the following: 

1 2 4 

The captured rating policy thus is the crux of the 
entire (lens model) methodology--wi th proponents 
arguing that actual rating behavior can be accu-
rately described in this manner. The implicit as-
sumption is that the captured rating policies are 
construct valid representations of "true" rating 

Hoffman, P. J., "The Paramorphic Representation of Clin-
ical Judgment," Psychological Bulletin (March 1960), pp. 
116-31. 

125 Hobson, Charles J. and Frederick W. Gibson, "Policy Cap-
turing as an Approach to Understanding and Improving 
Performance Appraisal: A Review of the Literature,.'' Aca-
demy of Management Review (Vol. 8, No. 4, 1983), p. 640. 
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policies. 126 

The basic policy capturing paradigm requires raters to 

make quantitative evaluations of a number of cases, each of 

which is defined by one or more factors with each factor 

having several levels (values). If there is a sufficient 

number of cases for which the rater must provide judgments, 

and each case is described by the same set of factors, then 

a regression equation can be found which describes each ra-

ter' s idiosyncratic method of combining information. This 

regression equation represents the judgmental strategy or 

policy of the rater, with the beta coefficients representing 

the relative degree of importance that a given factor has in 

predicting the criterion. A captured rating policy takes 

the form of the following multiple regression equation: 

1 2 6 

Y = b + b X + b X + •.. + b X + e 
s o 1 1 2 2 n n i 

( 1. 1) 

where: 
Y = represents the optimal linear regression 

s of the rater's judgment. 
b 0 = the Y intercept, which represents the 

mean of the distribution of Y when 

b. 
x1 

i 
e. 

1 

= 
= 
= 

x1 , x2 , xn = o. 
represents each factor's beta coefficient. 
represents the factors in their standardized 
form. 
the random error term. 

Ibid, p. 640. 
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The key aspect of this procedure is that the rater is 

not requested to explicitly state his subjective assessment 

of the importance of the factors, but that the importance of 

a factor is inferred from the objective beta weight that is 

calculated on the basis of the rater's responses to all the 

cases. This approach, which is merely a modelling of the 

relationship that exists between the inputs (i.e., factors) 

and outputs (i.e., rater's judgments), has been referred to 

as a black box 127 research strategy. 

Brunswik' s lens model has been described quite tho-

roughly by Ashton in his recent monograph published by the 

American Accounting Association. 128 Ashton's description of 

the lens model (Figure 2, p. 128) is relied on here. 

The lens model dissects the universe into two main par-

titions: (1) the environment, or the left side of the lens; 

and (2) the rater's judgment scheme, or the right side of 

the model. There are three basic elements that are contained 

in the paradigm: (1) the distal variable (Y ) with which the 
e 

rater is concerned; (2) the factors (X ) that may assist the 
i 

rater in rendering his judgment; and (3) the judgment (Y ) s 
as actually rendered by the rater. 

1 2 7 

1 2 8 

Hayes, J. R., "Strategies in Judgmental Research," in B. 
Kleinmuntz, ed., Formal Representation of Human Judgment 
(New York: John Wiley & Sons, Inc., 1968). 

Ashton, Robert H., Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17. 



Cue Validity 
Coefficients (rei) 

128 

Cue Utilization 
Coefficients (rsi) 

*Ashton, Robert H., "Studies in Accounting Research #17," 
~ Infer.nation ?recessing in Accounting, (American Accounting 
Association: Sarasota, Florida, 1982), p. 15. 

FIGURE 2 

Brunswik's Lens Model 
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In the context cf the present study: (1) the distal va-

riable (Y ) , is each case's optimal sample size as deter-
e 

mined by the 'mean estimation' statistical sampling techni-

que; ( 2) the factors are such i terns as tolerable error and 

risk of incorrect acceptance, that typically vary across the 

cases; and (3) the auditor's nonstatistical sample size de-

cision is the variable (Y ). The Y and Y values will dif-
s e s 

fer if the statistical relationship between Y and the fac-e 
tors is less than perfect, when the rater's use of the 

factors is sub-optimal relative to the environment, or when 

the rater has been inconsistent in the exercise of his judg-

ment policy. 129 

Correlation coefficients are employed most often to re-

fleet the relationship between the distal variable and the 

factors. On the left side of the lens model, these coeffi-

cients (r ), are referred to as validity coefficients. Si-
ei 

milarly, where the association is between the rater's judg-

ment and the factors, the coefficients ( r .) are referred to 
SJ.: 

as utilization coefficients. The values associated with the 

utilization coefficients represent the relative degree of 

importance that the rater implicitly attaches to the factors 

in rendering his judgmental response. The possible colli-

nearity among the factors is represented by the lines con-

1 2 CJ Ibid, p. 15. 
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necting the factor set. Finally, the judgmental accuracy of 

the rater is depicted by the correlation ( r  ) of repeated 
a 

occurrences of Y and Y 
e  s 

4.1.1 Indices of ~  

The two focal areas of judgment modeling research are: 

(1) the accuracy of judgments, and (2) agreement (or consen-

sus) among the judgments of raters. The methodology provid-

ed by the lens model is well-suited for the assessment of 

judgmental accuracy and performance. A framework which can 

be used to assess judgmental accuracy and performance is 

provided in a modified version of Ashton's, "Indices of 

Judgment"130 (Figure 3, p. 131). Ashton's explanations of 

the variables and indices are relied upon in this section. 

1  3  D Ibid, p. 17. 
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A review of Figure 3 will be done within the context of 

the present study. As defined earlier in this chapter, the 

variable Y e represents the observed value, the statistical 

sample size, that is generated by the 'mean estimation' 

technique. The auditor's judgment or recommended nonstatis-

tical sample size is the variable, Y5 . The variable, Ye 

is the optimal linear regression prediction of the 'mean es-

timation' sample size, Ye The index ra (= rY e Y 5 ) re-

fleets the auditor's accuracy in predicting the distal va-

lue. The Y is the optimal linear regression prediction of 
s 

the auditor's judgment. The variable, Y is formulated by 
s 

initially regressing the auditor's nonstatistical sample 

size judgments over a series of cases onto the independent 

factors. The resultant regression equation that represents 

the auditor's judgment policy, is then applie.d to the stand-

ardized factor levels to yield the auditor's predicted non-

statistical sample size, Y 
s 

The multiple correlation coefficient R · is the correla-e 
tion between the observed (Y ) and the predicted (Y ) 'mean e e 
estimation' sample sizes. It represents the extent to which 

Y can be predicted by a linear combination of the indepen-
e 

dent factors. The squared multiple correlation coefficient, 

R2 I 

e 
reflects the degree to which variance in the observed 

statistical sample size (Y ) can be accounted for by the li-e 
near regression equation. 
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The multiple correlation coefficient R is considered a s 
measure of the auditor's consistency, or the extent to which 

the auditor consistently utilizes his judgment policy as 

represented by the multiple regression equation. 131 The 

square of this multiple correlation (R2 ) indicates the de-
s 

gree to which variance in Y is explained by the linear re-. s 
gression model. 

The index G ( =rY Y ) , represents the degree to which e s 
the auditor's predicted judgment (Y ) matches the predicted s 

A 

'mean estimation' value (Y ) of the linear model. The match-e 
ing index is a measure of the extent to which auditors de-

tect the essential properties (e.g., tolerable error, popu-

lation characteristics) of the judgment task. 

Having defined Brunswik' s lens model and the corres-

ponding 'Indices of Judgment', a review of how this specific 

methodology will help evaluate the research questions that 

have been posed in this exploratory study is ·appropriate. 

1 3 1 Ibid, p. 17. 
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4.2 RESEARCH QUESTIONS 

The present study involved both group and individual 

analyses. The group segment involved the random assignment 

of each of seventy practicing auditors, chosen from the po-

pulation of practitioners who primarily audit small busi-

nesses, to one cell in a 7Xl0 matrix. Each matrix cell con-

tains five audit sampling cases for which the auditor was 

required to render nonstatistical sample size judgments. A 

total of fifty audit cases were constructed for this study. 

A random permutation of the fifty cases within each of the 

seven columns insured that each case was analyzed once by 

seven different auditors. 

To infer which factors are used by the typical auditor 

in making nonstatistical sample size decisions (research 

question 1), the average sample size recommendations ( y ) s 
for each of the fifty cases will be regressed onto the inde-

pendent factors. The resulting multiple regression equation 

(see equation 1. 1, p .126), represents the captured rating 

policy of the typical auditor. In this context, reference 

is made to the typical auditor because there is no compell-

ing reason to believe that the sample selected, is not re-

presentative of the population of auditors who primarily au-

dit small businesses and who primarily perform 

nonstatistical sampling. 
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In addition to ascertaining how the typical auditor 

renders nonstatistical sample size decisions, a related 

question focuses on whether the typical auditor is making 

optimal or ideal sample size decisions relative to the 'mean 

estimation' statistical model. The specific methodology em-

ployed in evaluating this question will involve a t-test to 

test the null hypothesis that the average difference between 

the cases' mean recommended sample sizes and the 'mean esti-

mation' sample sizes is equal to zero. If the typical audi-

tor is properly considering the SAS No. 39 factors the aver-

age difference should not be significantly different from 

zero. Should the t-test lead to a rejection of the hypothe-

sis, then the regression procedure should provide evidence 

as to which factors best explain the significant finding. 

In addition to the group analysis, a sample of eight 

auditors who are highly representative of the group of sev-

enty was selected. Each of these eight auditors was asked to 

make nonstatistical sample size decisions for each of the 

fifty cases that were used in the group analysis. The cap-

tured rating strategy of each is inferred by regressing the 

auditor's fifty sample size decisions onto the independent 

factors. Thus, the individual analysis produces eight cap-

tured rating policies, with each being similar in form to 

equation 1.1. 
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The group analysis provides evidence as to how the typ-

ical auditor is making nonstatistical sample size decisions 

in substantive tests of details. As such, it identifies the 

factors that are implicitly used by the typical auditor in 

nonstatistical sampling applications. The inherent advan-

tages of the group analysis are two-fold: (1) since each au-

ditor is only analyzing five cases, systematic effects at-

tributable to fatigue, boredom, etc., are minimized, and (2) 

from a practical perspective, the small case load for each 

auditor permitted the selection of a larger sample of prac-

titioners. However, should the group analysis reveal that 

the typical auditor properly considers the factors that SAS 

No. 39 describes, there is no way of judging from that ana-

lysis alone whether specific auditors are in conformity with 

the Statement. That is, with each of the seventy auditors 

not having analyzed the same five cases, it will ·not be pos-

sible to test whether significant differences exist between 

the auditors' judgment policies. It is because of this limi-

tation in the group design that the individual analysis of 

the eight auditors was performed. 

The group analysis permits an evaluation of whether the 

audit profession as a whole, as represented by those audi-

tors who primarily apply nonstatistical sampling methods, is 

in conformity with SAS No. 39. However, it tells us little 
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with respect to specific, individual auditors. The analysis 

of the eight in a completely crossed factorial design will 

serve to strengthen and complement the group analysis. A 

two-way analysis of variance (ANOVA) model will be used to 

evaluate whether significant differences exist between audi-

tors' judgment strategies. 

4.2.1 Judgmental Accuracy 

Research question 2 (How accurate are the nonstatisti-

cal sample size recommendations of the auditor when compared 

to the 'mean estimation' statistical sample sizes?) can best 

be evaluated by aggregating the sample size predictions on 

the fifty cases that were used in both the group and indivi-

dual analyses. This design will produce a total of fifteen 

observations for each of the fifty cases, or a total of 750 

observations (i.e., recommended sample sizes, y ) . 
s 

Using 

the 'mean estimation' statistical model (which explicitly 

takes into consideration some of the factors that SAS No. 39 

defines), the optimal sample size (Y ) for each of the cas-
e 

es will be determined. The Pearson product moment correla-

tion (r = rY Y ) between the auditors' recommended sample 
a e s 

sizes and the statistical model's sample sizes will provide 

evidence as to the accuracy of auditors' judgments. 
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4.2.2 Judgmental Agreement 

Before focusing on the topic of judgmental agreement, 

it is appropriate to explain the importance of judgmental 

agreement in audit decision making. Although judgmental ac-

curacy will be evaluated in this study, there are many audit 

judgment situations where it is impossible to assess the ac-

curacy of auditors' decisions. For example, since no defi-

nitive criteria presently exist for defining the optimum in-
. 

ternal control system, auditor evaluations of i ~r a  

control cannot be evaluated on the accuracy dimension. Si-

milarly, the absence of objective criteria for determining 

what constitutes materiality, precludes the assessment of 

accuracy on this particular issue. 

The inability of researchers to measure judgmental ac-

curacy in many audit issues has not lessened the audit pro-

f ession' s concern for the aspect of auditor judgment. In 

part, this is because when auditor judgments are questioned 

in litigation or regulatory proceedings, successful defense 

often entails establishing a professional consensus (via ex-

pert witnesses) that the defendent acted in a prudent man-

ner.132 In light of this explanation, one of the major goals 

of the AICPA's continuing professional educational program 

132 Joyce, Edward. J. , and Robert Libby, "Behavioral Studies 
of Audit Decision Making," Journal of Accounting Litera-
ture (1982), p. 105. 
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is to enhance agreement among auditors' decisions. 

Similarly, many large public accounting firms promote audi-

tor agreement by using extensive worksheets and detailed 

procedure manuals. For example, one large multi-national 

public accounting firm that participated in this study's pi-

lot test, has developed detailed worksheets to promote judg-

ment agreement among its auditors' nonstatistical sample 

size decisions. 

Research questions 3 and 4 address the other major area 

of interest that has been guided by the lens model, judgmen-

tal agreement. Judgmental agreement may be considered with-

in two contexts: (1) agreement in fact, and (2) agreement in 

principle. The former concerns agreement with respect to 

overall judgments, while the latter concerns agreement with 

respect to the captured policies generating the overall 

judgments. 133 

The most popular type of agreement that has been ass-

essed in judgment modeling is consensus, or the collective 

agreement across raters using identical data at the same 

point in time. Research question 3 (What is the level of 

agreement (i.e., consensus) across auditors' nonstatistical 

sample size judgments?) will be evaluated in this study by 

the intraclass correlation. The intraclass correlation 

133 Ashton, Robert H., Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17, p. 45. 
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evaluates the agreement or consistency in patterns of recom-

mended sample sizes between the auditors' judgments across 

the fifty cases. 

Correlational analysis will be used in this study to 

evaluate research question 4 (How similar are different au-

di tors' judgment i i~  for making nonstatistical sample 

size decisions?). Specifically, for each of the eight audi-

tors who evaluated all fifty cases the auditors' predicted 

sample sizes (Y ) will be determined. The degree of associa-
s 

tion among the auditors' predicted judgments will be evalu-

ated by correlating the responses of all subject pairs and 

taking the average. 

4.2.3 Judgmental Insight 

The fifth and final research question focuses on audi-

tor self-insight (How much self-insight do auditors exhibit 

in their judgment policies?). This phase of the study can 

be accomplished by initially having each of the eight audi-

tors who analyzed all fifty cases, allocate 100 points 

across the factors (subjective weights) to indicate the re-

lative importance the auditor feels he has placed on each 

factor. This subjective weighting scheme was requested aft-

er the auditor rendered his judgments. A measure of the de-

gree of auditor self-insight can be obtained by computing 
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the mean association between the ranks of the standardized 

beta weights as derived from the regression procedure and 

the ranks of the auditors' subjectively assigned weights. 

The Spearman rank correlation procedure will be used to ass-

ess the degree of association. 

4.3 THE POPULATION 

Since the principal objective of this study was to det-

ermine how auditors make nonstatistical sample size deci-

sions, it was imperative that a sample of subjects be se-

lected who routinely apply nonstatistical sampling 

techniques. Such a sample could be expected to come from 

practitioners associated with local or regional CPA firms, 

who primarily audit small businesses. Accordingly, it was 

decided to exclude from this study the large, multi-national 

public accounting firms that almost exclusively rely on sta-

tistical sampling approaches. 

As noted previously in this paper, the specific re-

search methodology of this study involved both a group and 

individual analyses. The group analysis required each of 

seventy auditors, who are representative of the typical 

small practitioner, to make nonstatistical sample size deci-

sions for each of five fictitious audit cases. A total of 

fifty cases were prepared for this study. In the individual 



142 

analysis, each of eight auditors, who are not unlike the 

group of seventy in professional and demographic character-

istics, rendered sample size decisions for each of the fifty 

cases that were used in the group analysis. 

All of the auditors who took part in the experiment 

were associated with public accounting firms in various ci-

ties in the state of Virginia . The participants were not 
. 

randomly selected, but were chosen on the basis of previous 

knowledge regarding their desire to participate. Thus, this 

research could be limited by the restrictive nature of the 

sample which may preclude the generalization of the study's 

findings to the population of auditors as a whole. 

Of the seventy practicing auditors who participated in 

the group analysis, sixty-four (91 percent) were certified 

public accountants. The auditors were employed by twenty-

seven public accounting firms that were located in Hampton, 

Harrisonburg, Newport News, Norfolk, Richmond, Roanoke, and 

Winchester, Virginia. On the average, each of the group au-

ditors had more than 8 years of auditing experience. The me-

dian experience level was 6 years, while the range of pro-

fessional expertise was from 18 months to 34 years. Based on 

consultation with auditing personnel, it was ascertained 

that the typical auditor, employed by the typical auditing 

firm, can be expected to routinely render sample size judg-
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men ts after four years of experience. When asked, "What 

proportion of your total sampling could be characterized as 

nonstati stical?", thirty-seven auditors replied "100 per-

cent." On the average, the r ~  indicated that 81 

percent of their testing applications could be characterized 

as nonstatistical. 

Eight practicing auditors, all of whom were certified, 

participated in the individual analysis. They were employed 

by seven different public accounting firms with audit prac-

tices in Alexandria, Charlottesville, Fairfax, Hampton, Har-

risonburg, Newport News, ·and Winchester, Virginia. The res-

pondents possessed an average of 7.04 years of experience, 

with only one auditor having less than five years experience 

(four years). The auditor with the most extensive auditing 

background, had twelve years of auditing expertise. The me-

dian level of experience for the participants was 6.25 

years. On average, the respondents classified 97 percent of 

their sampling applications as nonstatistical. The median 

proportion was 99.5 percent. 

The group study was conducted by an interview process 

in which the author visited each of the twenty-seven audit 

firms over the course of a twelve-day period, from November 

7 to November 18, 1983. Typically, the experiment was con-

ducted in the privacy of the firm's conference room or re-

ference library. 
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Prior to commencing the case analysis, the auditors 

were given an oral explanation of the judgment task. Furth-

ermore, each respondent's anonymity was assured prior to 

participating in the experiment. For the duration of the ex-

periment the author remained with the auditors in the event 

any questions were posed. On average, the auditors required 

30 minutes to complete the judgment task with only a small 

minority requiring more than forty minutes to conclude the 

exercise. 

Because of the time estimate (as determined from a pi-

lot test) required to analyze all fifty cases, it was not 

possible to conduct the individual analysis by interview. 

Instead, each of the eight auditors at his own discretion, 

spent five to eight hours completing the judgment task. Be-

fore starting the experiment, each of the auditors was urged 

to refrain from analyzing the fifty cases in one sitting. 

This appeal was made in order to minimize any systematic ef-

fects due to fatigue, boredom, etc. It was recommended that 

the cases be analyzed in non-continuous, one-hour segments. 

Finally, it is strongly believed that the vast majority 

of auditors in the study were willing, enthusiastic, and di-

ligent participants. The majority of firms and auditors 

were initially identified in the Virginia Society of Certi-

fied Public Accountants, Membership Directorv. A screening 
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was conducted by telephone to insure that each firm and/or 

auditor matched the desired profile characteristics. During 

the course of the experiment, some individuals were disqua-

lified when it was apparent that the study' s objectives 

would be compromised by their participation. Specifically, 

five auditors were disqualified because of their inexperi-

ence in rendering nonstatistical sample size judgments. 

4.4 DEVELOPMENT OF THE QUESTIONNAIRE 

To evaluate this study's research questions, it was ne-

cessary to create an instrument that would properly elicit 

auditors' nonstatistical sample size judgments. In pursuit 

of this objective, it was necessary for the author to under-

stand completely the terms, definitions, and sampling con-

cepts that SAS No. 39 enumerates. Furthermore, the technical 

guidance that is provided in the related Audit Sampling 

Guide needed to be fully comprehended. 

The narrative format for all the cases was identical. 

In each case the auditor was responsible for the design of a 

nonstatistical sample to test the December 31, 19XO accounts 

receivable of the fictitious electrical supply company, ABC 

Incorporated. The decision not to vary the case scenario was 

made in the hope of minimizing the time that each partici-

pant would need to become acquainted with a case's back-
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ground information. Accordingly, it was felt that the audi-

tors would be able to devote more of their time to the re-

quired judgment task. 

The cases' narrative was taken primarily from the non-

statistical sampling case study that was detailed in the Au-

dit Sampling Guide (pp.64-5). In accordance with the Guide's 

example, the cases' accounts receivable were highly strati-

fied to facilitate the auditor's decision process. Each case 

described in detail, from the total number of accounts re-

ceivable: a) those balances that would be examined 100 per-

cent (and thus, should be excluded from the population to be 

sampled), b) those credit balances that would be tested se-

parately as accounts payable, c) those balances of minimal 

value that should be ignored, and d) those specific accounts 

receivable from which the auditor was to determine the ap-

propriate sample size. 

Fqr the most part, each of the factors that should be 

implicitly considered by the auditor in his judgment deci-

sions, were highlighted separately in the lower half of the 

questionnaire. For example, the auditor's tolerable error 

and alpha risk were each identified and represented in sca-

led graphic form (see figure 4, p.148). The presentation of 

the factors in this format was expected to insure clarity 

and ease of evaluation. The factor identified with variation 
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(i.e., standard deviation) in the specific group of ac-

counts from which the auditor was to select a sample size, 

was included in the narrative segment of the cases. Simi-

larly, the factors that pertained to last year's sample size 

(Past), the firm rs sales (Sales), and the dollar value of 

the accounts receivable _(Asset) were included in the cases' 

narrative segment. 

The factor, risk of incorrect acceptance, was not pre-

sented per se as a quantification level. Instead, the fac-

tors that influence the auditor's acceptable level of risk 

of incorrect acceptance were presented. The factors that 

are used to assist the auditor in planning his risk of in-

correct acceptance (TD) are: (1) ultimate risk (UR), (2) the 

risk of undetected error due to internal control failure 

(IC), and (3) the risk of failing to detect errors by other 

substantive tests directed toward the same specific audit 

objective (AR). 134 

134 Statistical Sampling Subcommittee, Audit Sampling Guide, 
Appendix F, p. 123. 
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Case No. ~ ~  __ _ 

You are to assUPM! that you are responsible for the desiqn of a nonstatistical sample 

to test the December 31. 19XO accounts receivable of the ABC Company .. .\BC lnc., an 

electrical supply comoany, has been a client of your firm for the past several years. 

For the year ended December 31, 19XO, ABC had sales of aporoximately S 2 million . .\t 

Oecember 31, 19XO, the population contained 500 accounts receivable, with debit 

oalances aggregatinCj S 350,000. These balances rancied from S l to S 10,00Q There 

~ r  also 6 credit balances aggreaati"'1S2100, ·11nich you nave 1ecided to test seoarateh 

as accounts payable. !oca.l au.cs on ch• yea-r.."ead ba.laace sheec ..,.n S 1 ,2oo,OOO. 

The population contains eight balances over 55000• which total S55,ooo. You nave 

decided to examine these balances 100 oercent and exclude them from the population to 

be sampled. The population also contains 150 balances equal to or greater t.'1an S 400 

which total S 250,000. It is from this soecific group of 150 that you are to determine 

the appropriate sample size. You have estimated that the standard deviation of this 

group is S 185 . Last year the sample size which you selected was 72 

Assume that you have made t.'1e fol lowing judgments and estimates i ~ may or ;nay not 

be useful to you in your sample size decision. 

our assumea eve o  u t1mate risk tnat any existing monetary errors greater 
than tolerable error mioht n!main undetected in the account balance after you 
have completed all audit procedures deemed necessary is: 

1 out of 100 i out or 20 1 out of 1 o aut or 

ased on your pre 1m1nary estimate or :nater1a ity .eve s. your subJect1ve assess 
ment of toleraole error in the 150 customer account ~ i a  balances :nat 
mignt n!Sult in a material misstatement of tne financial statements is: 

) 20,000. s 30,000 50,000. s 60,000. 
Your SUOJect1ve assessment o risk tnat interna contro mignt .a; 1 to oetect 
errors greater than the tolerable error is: 

60 ~ 70 ~ 

'our subjective assessment of risK tnat analytical review oroceoures ana otner 
substantive tests might fail to aetect errors greater :nan tne toleraole error: 

~ ~  ; :io ~ .00'; 

'our subJect1ve assessment ~ the 0011 ar value or errors in :ne ~  i a!ion ! s: 

) ,,aoa. ; ~  ) ~  ):d,.500. 

*he r,sk \aionaJ ~ a  :ne samole erroneously suooon:s tM :oncl-Js1on ~a  ~  
account 'alance ;s 'T1aterial1y 'llisstated wnen in ~a  it :s ~a  

out Ji 'CG out of 20 out of : 

Hter ia r ~g :lie above infol"!lation. ,.,nat samoie size ~i ~  reolace'llent) co 
1ou recorrmero 'or ~~  above -:ase? 

FIGURE 4 

Case Example 
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TI'.e auditor should arrive at an appropriate risk of in-

correct acceptance by relating the above factors in the fol-

lowing mathematical model: TD= UR/(IC X AR}. In a realis-

tic auditing situation, the auditor exercises professional 

judgment in specifying an acceptable ultimate risk (UR} and 

subjectively quantifies. his judgment of the risks 'IC' and 

'AR. ' 1 3 5 However, in the experimental cases it was not ne-

cessary for the participants to quantify the factors, since 

all of the factor levels had been pre-established by the au-

thor. 

In designing the fifty cases, it was necessary that the 

factor levels be highly reflective of an audit situation 

where nonstatistical sampling is appropriate. For example, 

in the vast majority of experimental cases, the risk that 

internal control (IC} might fail to detect material errors 

ranged from .80 to 1.00. This is because the small business 

environment (where much nonstatistical sampling is applied}, 

is often lacking in adequate internal accounting controls. 

In such situations, auditors are precluded from performing 

much compliance testing and typically adopt a substantive 

approach to their audit. 

1 3 5 Ibid, p. 123. 
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The objective in developing the cases' factor levels 

was to insure that each case possessed the highest degree of 

external validity. A matrix of the cases' factor levels, 

'mean estimation' statistical sample sizes, and the audi-

tors' average recommended nonstatistical sample sizes is 

given in Appendix A. For each factor, general guidelines 

were instituted after consultation with representatives from 

an international public accounting firm and this author's 

primary auditing advisor. The following guidelines were ob-

served in constructing the factor levels in the vast majori-

ty of cases. Consistent with a subs tan ti ve auditing ap-

proach, the internal control risks were typically . 80 or 

1.00. Similarly, the risks identified with analytical re-

view procedures ranged from 50 to 100 percent. The value of 

the factor, tolerable error (TE), generally approximated S 

to 8 percent of stratum book value. The value of the factor, 

expectation of error (E), was typically equal to 30 percent 

of the cases' tolerable error. In all but a few cases, the 

factor, ultimate risk, was either .OS or .01. The factor, 

risk of incorrect rejection (alpha), in most cases was eith-

er .OS or .01. Finally, the number of accounts (N} in the 

particular stratum from which the auditor was to select a 

sample, generally ranged from 80 to 600. 
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Table 1 (p. 152) lists all of the independent factors 

that have previously been discussed. For each variable, the 

mean, minimum, and maximum values are given. In addition to 

the factors. that are defined in the Audit Sampling Guide, 

last year's sample size (Past) was also included in each 

case as a possible influencing factor. This was done to as-

certain its influence (if any) in the typical auditor's 

judgment scheme. Based on the results of the pilot study, 

two additional independent variables ('Asset' and 'Sales' ) 

were included in each case as possible explanatory factors. 

The values for the criterion variable, 'mean estimation' 

statistical sample size, are also reflected in the table. 
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TABLE 1 

Independent Factors' Values 

Variable Mean Minimium Maximum 

Sigma $127. $50. $250. 

UR .049 .01 .20 

AR .657 .so 1. 00 

IC .804 .20 1.00 

TD .114 .01 .33 

TE $16,830. $3,000. $50,000. 

E $4,932. $1,500. $15,000. 

N 221 80 600 

Alpha .042 .01 .10 

Past 32 0 87 

Asset $211,700. $50,000. $450,000. 

Sales $2,140,000. $1M. $3M. 

Criterion 29.54 7 97 
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Demographic, Attitudinal, and Professional 
Characteristics 

The demographic, attitudinal, professional, and beha-

vioral characteristics that were measured were chosen be-

cause these variables have intuitive merit as those that 

might predict and explain (accuracy or inaccuracy) in esti-

mating required sample sizes. Furthermore, the selection 

was made with the belief that information about the rel a-

tionship between these characteristics and auditors' nonsta-

tistical sample size decisions will provide a basis for un-

derstanding auditors' judgment policies relative to such 

decisions. 

Each packet of cases that was distributed to the exper-

iment's respondents contained two additional sections. One 

section (see Figure 5, p. 154) consisted of questions that 

measured the demographic, professional, behavioral, and at-

titudinal variables that have just been listed. The remain-

ing section (to be discussed later in this chapter), was in-

eluded to determine the degree of auditor self-insight. 
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~ i ~~  

!QS'ttuct4 OCS I ',10Uld YOU lcindly take a few additional :ninuteS tO respond 
to the following questions? You :nay :ie assured this infor:nation will be 
kept in strict con.t:idence. The results 'Nill be used only in statistical 
summaries; no respondents 'Nill be individually identified. 

l. ~ia ~ ___ Years z. Sex? (circle) F 

~  llh1t is the highest :evel of for:nal education you have completed? 

(circle) 
a. ~  school 
b. Kigh Scnool plus some college 
c. aachelors Degree (Institution? ________ ) (Major? ___ _ 

d. Masters Degree ( !nsti tu ti on? ) ( :.tajor? _____ _ 

e. Law Oegree i~ i  gr ~  ..... _____ _ 

f. ~ r (Explain ......................................................................................................... ~ 

4. Are you a CPA? (circle) Yes No. If Yes, when did you become 
cer1:ified? Year, ____ Month. 

5. Kow many courses have you had in statistics? _____ Number. 

6. Kow long have you been associated with the present fir.n? __ Years. 

?. What is your ~ri~ar  area of responsibility in this fir:n? (circle) 

a. Auditing b. Taxation c. MAS d. Other --------

a.· How much auditing experience do you have? ______ Years _____ :,ios. 

9. 'I/hat is the average length of engagement for your ty;>ical audit 
client? ~  

~  What percentage of your total sampling could be characteri :ed as 
~ a i i a  (judgmental) ? ~ 

ll. ~a  you taken any CPE courses or seminars on the topic of •audit 

1.2. 

' ... . ,. 

a i ~  (circle) Yes No. If Yes, ..,hen? '!::. ___ :.io. 

How well do you r a ~  

a. :omplete •..111derstanding 
~  ~ a  r a i ~ 

SAS No. J9, "Audit SamplingH? (circle) 

c. Insufficient ~ r a i g 

d. :ro understanding 

»•/hat ef!'ec't has s;.s ~  J9 !'tad on :rou:: nonsta'tistical ( judg::ien tal.; 
sampling applications? (circle) 

a. Strong effect b. ~ ra  ef!'ect 

!,4. :!cw would :rou descri'!'le your general !"eaction to SAS ~  J9? (ci:ele 
the appropriate letters) 

a. ~  a ~  provides ~  g i a ~  and direction. 

o. ~  .S:atement :.:; -:=o ~ ~  ~ '-Y ~ a  a ~ i g ~a ~  

c. -:hg 3 ~a ~  ~  i~ ~ i g  :ie ~  ado-p-: a i ~i a  a ~g  

1. ~~  ~a~ ~ r  is a ~ a i  ~ ~~  ~~ a ar~  ~ ~~ a~  

~  ~ ~g ( ~ ai~  

FIGURE 5 
Demographic and Professional Characteristics 
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4.4.2 Self-Insight Questionnaire 

As indicated earlier in this chapter, the experiment 

required each of the respondents to allocate 100 points 

across the factors as an indication of how he perceived each 

factor's relative influence in the decision task. Although 

this elicitation technique is quite simple, it has been 

shown to yield factor weights that reproduce actual predic-

tions as well as those obtained by more complex elicitation 

methods. 136 

The majority of the studies that have been performed in 

the area of audit decision making, have assessed auditor 

self-insight by computing the correlations between subjec-

tive weights and standardized regression weights. According-

ly, this study will also assess auditor self-insight by this 

procedure. The evidence provided by this specific statisti-

cal methodology indicates that: ( 1) the degree of associa-

tion between subjective weights and statistical weights gen-

erally is very low, ( 2) individuals typically overweight 

relatively unimportant factors, and (3) individuals typical-

ly think they utilize more factors than is revealed by the 

statistical weighting technique employed. 137 

1 3 6 

137 

Ashton, Robert H., Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17, p. 40 

Ibid, p. 40. 
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The instrument used to record each auditor's subjective 

weighting policy is shown in Figure 6 (p.157). During the 

course of conducting the experiment, many auditors were ob-

served to allocate some portion of the 100 allotted points 

to each of the factors that have been described. 

Taking into consideration both the group and individual 

analyses, a total of seventy-eight auditors participated in 

this study. Each of the respondents answered nearly all of 

the inquiries on the questionnaire that measured ~gra

ic, professional, behavioral, and attitudinal characteri s-

ties. A 100 percent response rate was found on the self-in-

sight questionnaire. 
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Dear Respondent: 

The study which you are participating in is classified within the 
broad category of "human information processing." It is common in a 
study of this type to assess the participant's self-insight into which 
factors he feels are influential in his judgmental process. 

An index of self-insight is derived by initially asking you to allo-
cate 100 points across the factors which are listed below. Your basis 
for allocation is the relati•fe importance that you feel you have placed 
on the factors in rendering your judgmental sample size decisions. 
·:f course, if there are factors listed below which have been ignored by 
you in ~  judgmental task, then you should properly allocate 0 points 
:c these factors. 

Factor Descriution Points 

Ultimate risk level 

Materiality 

Internal control risk ·------
Analytical review risk. ____ __ 

Expectation of error ---------

Alpha risk 
(incorrect rejection) 

Sales $$$$ 

Total assets $$$$ 

Number of accounts 

Standard de•1iation 

Last year's sample size ______ _ 

Other (define) 

Total Points Al.located 100 

FIGURE 6 
Self-Insight Questionnaire 
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4.4.3 rilot Study 

Prior to the actual experiment being conducted, a sam-

ple of the hypothetical cases were administered to represen-

tatives of a large, international public accounting firm. 

The firm selected was chosen because it had been instrumen-

tal in developing SAS No. 39. 

The pilot study was designed to answer several impor-

tant questions regarding the fictitious cases--questions 

that primarily focused on the cases' internal and external 

validity. For example, were the relationships between the 

factors (e.g. , sales, total assets) logically consistent? 

Furthermore, were the values that had been established for 

the factors representative of a situation where nonstatisti-

cal sampling was appropriate? 

Upon reviewing and working through a sample of the cas-

es, the audit firm was of the general opinion that the cases 

were internally and externally valid. However, based on the 

suggestions that were recommended, two modifications were 

made to the cases. First, the final version of the cases 

contained values for the variables, sales and total assets. 

Figures for these items had not been included in the cases' 

initial draft. Second, the factor, expectation of error, as 

a percentage of the factor tolerable error, was amended so 

that the former averaged 30 percent of the latter factor's 
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value. Prior to the change, expectation of error was typi-

cally 40 percent of tolerable error. It was the firm's opin-

ion, that recurring audit situations where the auditor's ex-

pectation of error exceeded one-third his estimate of toler-

able error were highly unusual. 

In addition to those suggestions, the firm was helpful 

in indicating the general guidelines that it observes with 

some of the cases' factors. For example, as a matter of firm 

policy, the auditor's risk of incorrect rejection (alpha) is 

set at 5 percent. In this particular study, the alpha risk 

averaged .0424 across the 50 cases, with all values set at 

either .10, .05 or .01. Furthermore, it was the firm's re-

collection that tolerable error (the firm's nomenclature was 

'gauge'), typically approximated 5 percent of stratum book 

value. In the experimental cases, tolerable error as a per-

centage of stratum book value had a mean value of 7.6 per-

cent. 

To obtain an estimate of the time required to complete 

the decision task, two doctoral students in accounting at 

Virginia Tech, rendered their individual judgments on a sam-

ple of five cases. Both students who participated in this 

segment of the pre-test, had extensive public accounting ex-

perience prior to commencing their doctoral studies. In 

each situation, the students took less than thirty minutes 

to complete the judgment task. 
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The final phase of the pre-test involved this author 

analyzing two unique groups of twenty-five cases each. In 

one three hour session, the author rendered nonstatistical 

sample size decisions for half of the cases. The remaining 

group of cases were analyzed over the course of three one-

hour, non-continuous time segments. For the group of cases, 

which were analyzed over three one-hour time periods, the 

judgmental accuracy coefficient was 0.531. Conversely, the 

index of accuracy on the other group of cases was .37. These 

findings were used to support the recommendation that the 

auditors in the individual analysis refrain from analyzing 

all of the cases in one sitting. 

4.5 STATISTICAL ANALYSIS EMPLOYED 

The statistical analysis had five goals: 

1. to describe the judgment policy or strategy of the 

typical auditor relative to nonstatistical sample 

size decisions; 

2. to determine whether the nonstatisctical sample 

size decisions of the typical auditor correspond 

to the 'mean estimation' statistical sample sizes. 

3. to ascertain whether there are significant 

differences in the judgment policies of 

specific auditors; 
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4. to evaluate the extent of auditors' judgmental 

accuracy, agreement, and self-insight; and 

5. to determine the relationships that exist between 

the independent variables of demographic, 

professional, attitudinal, and behavioral 

characteristics and the judgmental accuracy, 

agreement, and self-insight of auditors. 

To attain these objectives, five categories of statis-

tical analysis were employed. 

Numerous descriptive stati sties were used to describe 

the relationships contained in the data. It is assumed that 

all of these statistical measures are well understood by re-

searchers in most academic fields and, thus, they will not 

be detailed here. Means, ranges, and standard deviations 

were computed for auditors' nonstatistical sample size deci-

sions. The following sections describe the statistical 

methods that comprised this study's methodology. 

4.5.1 Multiple Regression 

There are two basic approaches that are available for 

capturing a rater's judgment policy: multiple regression, 

and analysis of variance (ANOVA). Of the two, mul_tiple re-
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gression is decidedly more popular, although each technique 

has its acknowledged benefits. Multiple regression has been 

selected as this study's methodology to capture the typical 

auditor's judgment scheme. 

As indicated earlier in this chapter, the typical audi-

tor's judgment policy is found by regressing mean nonstatis-

ti cal sample size decisions onto the independent factors. 

The resulting linear equation models the typical auditor's 

actual cognitive process. The relative importance of each 

factor in predicting the criterion variable is inferred from 

the regression coefficients that are calculated on the basis 

of the auditors' judgments over all the cases. An example of 

a linear multiple regression equation which is representa-

tive of the typical auditor's judgment policy is given in 

equation 1.1 (p.126). 

Equation 1.1 implies that auditors combine information 

in a linear additive way. That is, the effect on the criter-

ion variable of a change in one predictor factor is indepen-

dent of all other factor levels. In addition to linear mo-

dels, it is also possible to have models which incorporate 

configural and/or curvilinear terms. Configural models are 

represented by the inclusion of cross-product or interaction 

terms (e.g., b X X ). The following example reflects the 
sij i j 

configural use of factors: 
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Outstanding strength or weakness can have precise-
ly opposite meanings at different times in the 
market cycle. For example, consistent strength and 
volume in a particular issue, occurring after a 
long decline, will usually turn out to be an ex-
tremely bullish indicator .... On the other hand, 
after an extensive advance which finally spreads 
to issues neglected, ... individual strength and vo-
lume are not likely to be short lived, but may 
suggest the end."138 

Curvilinear models.which are represented by the inclu-

sion of exponential terms (e.g., b i ~  are fitting where 
s l. 

the relationships beteen the factors and the dependent vari-

ables are not linear. For example, the personnel officer who 

evaluates applicants for the sales position may feel that 

applicants who score in the middle range of an intelligence 

test are more likely to be successful than those who score 

at either extreme.13g 

There are many individuals who claim that the linear 

additive model is inappropriate to capture their cognitive 

processes. Such individuals argue strongly for judgment mo-

de ls that include configural and/or curvilinear te.rms. On 

the surface, these arguments have a strong practical appeal. 

For example, a physician may believe that body temperature 

is related to the probability that a patient has a particu-

lar disease if the patient also has symptom S, but that body 

138 Loeb, G., The Battle for Investment Survival (New York: 
Simon & Schuster, ~  65. 

Ashton, Robert H., Human Information Processing in.Ac-
counting, Studies in Accounting Research No. 17, p. 19. 
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temperature is irrelevant to the diagnosis if the patient 

does not have sympton s.140 · 

The use of at least one configural term in the audi-

tor's judgment strategy seems appropriate for this study's 

sample size judgment task. The auditor's allowable risk of 

incorrect acceptance (TD), is related to the level of ulti-

mate risk (UR), and the risks which the auditor perceives in 

internal control (IC) and analytical review(AR). That is, TD 

= UR/(IC X AR). This being the case, the judgment strategy 

of Equation 1.1 could be amended to incorporate configurali-

ty by the inclusion of some cross-product terms. 

Despite the intuitive appeal for using non-linear equa-

tions to model raters' judgment policies, a plethora of re-

search findings strongly support the robustness of linear 

models.141 That is, studies comparing the relationship bet-

ween actual judgments (Y ) and the predicted judgments (Y ) 
s s 

generated by linear and nonlinear models, have found only 

minimal increases in predictive power (i.e., R = rY Y  ) 
a  e  s 

as a result of non-linear terms.142 For example, Wiggins and 

Hoffman evaluated the increase in predictive power resulting 

from adding non-linear terms to raters' linear models. For 

1  4 0 

1  4  1 

1  4  2 

See Slovic & Lichtenstein (1971) for a review. 

Ashton, r ~  Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17, p. 20. 
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an extensive non-linear model that included 77 terms (11 li-

near, 11 curvilinear, and 55 configural), the greatest in-

crease in predictive power that resulted from adding these 

terms was a mere four percent.143 

Dawes and Corrigan offer four reasons to explain the 

robustness of linear models over deviations from linearity: 

(1) linear models are good approximations of any multivari-

ate model that is conditionally monotonic in each indepen-

dent factor; (2) relative weights in linear regression mo-

dels are impervious to error in the dependent variable; (3) 

error in the measurement of independent factors makes ~

mal functions more linear, and ( 4) deviations of weights 

from their optimal values do not make great differences in 

the resulting composites.144 Goldberg believed that although 

"human judges behave in fact in a rather configural fashion, 

the power of the linear regression model is so great that it 

serves to obscure the real configural processes in judg-

ment."145 

143 Wiggins, N., and P. Hoffman, "Three Models of Clinical 
of Abnormal Psychology, (February 

1 4 4 

1 4 5 

Judgment", Journal 
1968), pp. 70-77. 

Dawes, R. M., and B. Corrigan, "Linear Models in Deci-
sion Making," Psychological Bulletin (February 1974), p. 
99. 

Goldberg, L. R., "Simple Models or Simple Processes? 
Some Research on Clinical Judgments", American Psycholo-
gist (July 1968), p. 488. 
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The assumptions underlying the multiple linear 

regression model are: 

(1) Each error term is normally distributed with zero 

mean and constant variance ( cr ). 

(2) The error components are independent across 

observations. 

(3) B I B I B 
1 2 3 

1 
I x 

2 
and X 

... , B are 
k 

(K + 1) parameters, 

, .... X are known constants. 146 
n 

4.5.2 Analysis of Variance 

Because each of the eight auditors in the individual 

analysis analyzed the same fifty cases, analysis of variance 

will be used to determine whether there are significant dif-

ferences in the judgment policies of specific, individual 

auditors. Specifically, a two-way analysis of variance is a 

technique used to test simultaneously the significance of 

the difference among several means, where two bases of clas-

sification (i.e., auditors and cases) exist. Accordingly in 

this study, the method will be used to test the following 

null hypotheses: (1) the differences in the mean nonstatis-

1 4 6 Pfaffenberger, Roger C., and James H. Patterson, Statis-
tical Methods for Business and Economics (Homewood, Il-
linois: Richard D. Irwin, Inc., 1981), p. 484. 
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tical sample size judgments of all auditors are zero. The 

appropriate alternative hypothesis to the above, is that the 

difference between any two of the mean test scores is not 

zero, (2) the pattern of sample size judgments across the 

fifty cases is identical for all auditors. 

The assumptions underlying the analysis of vari-

ance are: 

(1) Homogeneity of variance--the population dependent 

variable variances associated with each treatment 

in the experiment are equal. 

are equal. 

(2) Normality--the distribution of dependent variable 

scores for each treatment population is normal. 

(3) Independence--the errors in the treatment 

populations are statistically independent. 

A rejection of hypotheses (1) or (2) would lead one to 

conclude that auditors are making different sample size de-

cisions. In essence, auditors are applying different proce-

dures or techniques that yield different sample sizes. 
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4.5.3 Pearson Product Moment Correlation 

Pearson Product Moment correlation (r) will be used to 

measure the extent of auditors' judgmental accuracy and 

agreement in principle; The reader is referred to the sec-

ti on, ' Indices of Judgment' (pp. 129-131), for a complete 

explanation as to how the above correlations will be mea-

sured in this specific study. 

By utilizing the information available in the demo-

graphic, professional, behavioral, and attitudinal question-

naire, it will be possible to determine whether relation-

ships exist between these variables and auditors' judgmental 

accuracy and agreement. For example, it will be determined 

whether auditors with experience that exceeds the median 

level, exhibit greater levels of judgmental accuracy and 

agreement than that attained by their colleagues with exper-

ience less than the median amount. 

The statistical significance level (p-value) will be 

determined for each correlation that is computed. 

The following two hypotheses will be evaluated in this 

correlational analysis: 

Judgmental Accuracy r : The correlation between audi-
1 

tors' nonstatistical sample 

size judgments and the 'mean 

estimation' sample sizes over 

the fifty cases is not signi-



Agreement in 

Principle 
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ficantly different from zero. 

r 2 : The average correlation between 

auditors' predicted judgmental 

sample size decisions (Y ) is 
s 

not significantly different from 

zero. 

4.5.4 Spearman Coefficient of Rank Correlation 

Because normality cannot be assumed with the transfer-

mation of the standardized beta coefficients that are used 

to evaluate auditor self-insight, the Spearman coefficient 

of rank correlation (R) will be utilized to measure what as-

sociation exists between the statistically derived regres-

sion weights and the auditors' assigned subjective weights. 

Spearman R is a Pearson correlation between two ordinal 

(rank order) variables of measurement 

The following hypothesis will be evaluated by the 

Spearman coefficient of rank correlation: 

Self-Insight R The coefficient of association 

between auditors' subjective 

weights and the statistically 

derived weights is not 

significantly different from 

zero. 
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4.6 CHAPTER SUMMARY 

In this chapter, the research methodologies that this 

empirical study used were reviewed. Brunswik' s lens model 

provides the basic procedure for examining the unique infor-

mation processing behavior of auditors under conditions of 

uncertainty. Essentially, the lens paradigm emphasizes the 

construction of linear equations that model the relationship 

that exists between the auditor's responses and the factors 

that have been provided. 

Multiple regression was used to describe the judgment 

policy or strategy of the typical auditor relative to non-

statistical sample size judgments. The typical auditor's 

judgment policy is determined by regressing mean nonstatis-

tical sample size judgments onto the independent factors. 

The relative importance of each factor in predicting auditor 

sample size judgments, is inferred from the beta coeffi-

cients that are calculated on the basis of the auditors' 

judgments over a series of fictitious cases. 

Analysis of Variance (ANOVA) was applied to ascertain 

whether there are significant differences in individual au-

ditors' nonstatistical sample size decisions. Specifically, 

the procedure was employed to test the significance of dif-

ferences among the auditors' mean nonstatistical sample size 

judgments. 
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The intraclass correlation was used to evaluate the 

agreement or consistency in patterns of recommended sample 

sizes between the auditors' judgments across the fifty cas-

es. 

Finally, Pearson's Product Moment correlation was uti-

lized to measure the extent of auditors' judgmental accuracy 

and agreement in principle. 



Chapter V 

RESULTS OF THE EMPIRICAL STUDY 

The research methodology used in the present study was 

described in detail in the previous chapter. In the present 

chapter, the statistical results of the empirical examina-

tion are reported and discussed. 

As discussed in Chapter I, the primary objectives of 

this study are to determine: ( 1) how auditors make nonsta-

tistical sample size judgments in substantive tests of de-

tails, (2) how their decisions correspond to the 'mean esti-

mation' statistical sample sizes, and (3) whether 

significant differences exist between different auditors' 

sample size decisions. Secondary objectives focus on the ac-

curacy and consensus of auditors' sample size decisions. Ad-

ditionally, the amount of self-insight that auditors exhibit 

into their judgment policies will be assessed. 

Before reviewing the results of the statistical tests, 

selected auditor characteristics that were measured in the 

14-item questionnaire will be discussed. 

172 
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5.1 AUDITOR CHARACTERISTICS 

In this section selected demographic, professional, be-

havioral and attitudinal characteristics of auditors will be 

discussed. The primary objective in identifying such charac-

teristics is to ascertain if these characteristics are asso-

ciated with auditors' nonstatistical sample size judgments. 

In other words, do such characteristics help explain auditor 

decisions of this type. 

5 .1.1 Demographic Characteristics 

The first three questions on the questionnaire request-

ed the auditors to provide selected demographic information, 

including age, sex, and highest educational level. 

The average age of the auditors who participated in the 

study was 32.8 years, with a range from 23 to 58 years. Ten 

(12.8 percent) of the seventy-eight respondents were female. 

Table 2 (p. 174) depicts the highest educational levels 

attained by the auditors. Only one of the respondents had no 

college training. Three of the auditors held advanced de-

grees. The majority of the auditors completed four years of 

college and majored in accounting. The other areas or dis-

ciplines that the auditors majored in include mathematics, 

economics, and commerce. 
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TABLE 2 

Educational Characteristics 

Highest Educational Level 

High school 

Associate's degree 

Bachelor's degree 

Master's degree 

Total 

Academic major 

Accounting 

Business Administration 

Other 

Not classified 

Total 

Number 

1 

3 

71 

3 

78 

56 

7 

6 

9 

78 

Per Cent 

1. 3 

3.8 

91.1 

3.8 

100.0 

71.8 

9.0 

7.7 

11. 5 

100.0 
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5 .1. 2 Professional and Behavioral Characteristics 

The auditor characteristics included in this section 

were identified primarily because of the expectation that 

they would help explain the variability among the respon-

dents' sample size decisions. These characteristics are also 

important when considered alone because they promote our 

knowledge of the general attributes possessed by auditors. 

Seventy-two (92 percent) of the seventy-eight auditors 

who participated in the experimental study indicated that 

they were certified public accountants (CPA). When the CPAs 

were asked to indicate the length of time they have been 

certified, the average time was seventy-seven months ( 6. 4 

years) for the sixty-nine respondents to the question. Three 

CPAs chose not to respond to the question. 

Most of the auditors who participated in the study had 

taken either one or two courses in statistics. Only four of 

the respondents i i~a  that they had not taken any sta-

tistic courses. The majority (i.e., 41) of the auditors had 

taken one course in statistics, while only 11 auditors res-

ponded that they had taken more than two statistic courses. 

Table 3 (p. 176), reflects the number of years that the 

auditors have been associated with their present firm. Ap-

proximately, 74 percent of the auditors in this study have 

greater than three years experience with their present firm. 
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TABLE 3 

Years Associated with Present Firm 

Years Number Per Cent 

3 or less 20 25.6 

4 - 5 19 24.4 

6 - 8 22 28.2 

9 - 10 5 6.4 

11 12 4 5.1 

13 - 15 5 6.4 

over 15 3 3.9 

Total 78 100.0 
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Only seven of the respondents have been associated with 

their present firm for a period of a year or less. Since 

this study was geared to the local and regional public ac-

counting firms, which rely heavily on nonstatistical sam-

pling, these results suggest that on average, the auditors 

who participated in the. experiment have had ample time to 

become acclimated to their firm's nonstatistical sampling 

approach. 

For the seventy-eight auditors who participated in the 

study, the mean amount of public accounting experience was 

8.1 years. Since in most local and regional public account-

ing firms the auditor can be expected to routinely render 

nonstatistical sample size decisions after four years of ex-

perience, the results in Table 4 (p. 178) are important. 

Approximately 89 percent of the respondents possessed the 

level of expertise at which they could be expected to make 

nonstatistical sample size decisions. 
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TABLE 4 

Auditing Experience 

Years Auditing Experience Number Per Cent 

3 or less 9 11. 5 

4 - 6 31 39.7 

7 - 8 11 14.1 

9 - 10 6 7.7 

11 - 15 13 16.7 

16 - 20 5 6.4 

over 20 3 3.9 

Total 78 100.0 
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Question 10 asked the auditors to indicate the percen-

tage of their total sampling applications that could be ap-

propriately characterized as nonstatistical. To properly 

draw conclusions as to how auditors render nonstatistical 

sample size decisions, it is imperative that this sample of 

auditors routinely perform nonstatistical sampling. By se-

lecting only local and regional public accounting firms for 

participation in this study, it was expected that the per-

centage performing nonstatistical sampling would be high. On 

average, 82.6 percent of the auditors' sampling applications 

could be characterized as nonstatistical. Forty-two ( 53. 8 

percent) practitioners indicated that 100 percent of their 

sampling was nonstatistical. 

5.1.3 Attitudinal Characteristics 

Question 11 asked the auditors to indicate if they had 

taken any continuing professional education (CPE) courses or 

seminars on the topic of audit sampling. Thirty-four (44.2 

percent) auditors responded in the affirmative. 

Question 12 asked the auditors to indicate their level 

of understanding of SAS NO. 39. Table 5 (p. 180), repre-

sents the breakdown of responses given by the auditors to 

this question. While a majority of the respondents indicat-

ed an adequate, working-knowledge of the Statement, twenty-
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TABLE 5 

Understanding of SAS No. 39 

Level of Understanding Number 

Complete 3 

Adequate (working-knowledge) 51 

Insufficient working knowledge 22 

No understanding 2 

Total 78 

Per Cent 

3.8 

65.4 

28.2 

2.6 

100.0 
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four auditors (30.7 percent) were of the opinion that their 

understanding of SAS No. 39 was insufficient. When one con-

siders that SAS no. 39 was initially issued as an exposure 

draft more than 3 years ago, the number of auditors who in-

dicated a lack of understanding of the Statement is particu-

larly surprising and disturbing. 

SAS No. 39 provides standards that the auditor should 

consider when performing nonstatistical sampling in substan-

tive tests of details. For example, paragraph 16 states spe-

cifically that the auditor should consider ( 1) tolerable 

error, (2) risk of incorrect acceptance, and (3) character-

istics of the population. 147 Thus, it is apparent that the 

Statement is designed to have a strong influence on audi-

tors' nonstatistical sampling applications. 

In response to question 13 (What effect has SAS No. 39 

had on your nonstatistical sampling application?), thirty-

two (41 percent) of the seventy-eight respondents indicated 

that the Statement has little or no effect on their nonsta-

tistical sampling (see Table 6, p. 182). It would appear 

that a substantial portion of auditors are choosing to ig-

nore the Statement. 

147 American Institute of Certified Public Accountants, "Au-
dit Sampling," Statement on Auditing Standards, No. 39, 
(New York: AICPA, 1981), para. 16. 
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TABLE 6 

Effect of SAS No. 39 

Effect 

Strong 

Moderate 

Little or no 

Total 

Number 

15 

31 

32 

78 

Per Cent 

19.2 

39.7 

41. l 

100.0 
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Finally, question 14 asked the auditors to describe 

their general reaction to SAS No. 39. The respondents were 

asked to circle the letter(s) which correspond to the state-

ment ( s) describing their reaction. The following choices 

were offered: 

A. The Statement provides needed guidance and direction. 

B. The Statement is too technical for my nonstatistical 

sampling tasks. 

C. The Statement unduly influences me to adopt a statistical 

sampling approach. 

D. The Statement is a classic example of standards overload. 

E. Other ai ~~~~~~~~~~~~~~~~~~~~~~ 

The results to question 14 are predictable, particular-

ly when one considers the previous responses to questions 12 

and 13. Less than half of the auditors (i.e. , 35), ex-

pressed an opinion that SAS no. 39 provided needed guidance 

and direction. Table 7 (p. 184), reflects the results to 

question 14. 
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TABLE 7 

Reaction to SAS No. 39 

Reaction (Letter) Number Percent 

A. (Provides 35 44.9 

Guidance) 

B. (Too technical) 11 14.1 

c. (Influences me to 

statistical) 6 7.7 

D. (Standard overload) 12 15.4 

E. (Other) 16 20.5 

Note: since respondents could select more than 

one response, the percentages total more than 

100. 
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The following is a sampling of the reactions that were 

expressed by the respondents who circled the letter 'E' 

(other): 

... The Statement provides needed guidance and direction 

but is lacking in suggesting practical applications . 

.. . (The Statement) is not specific enough . 

. . . I believe there is still confusion within the 

profession as to when and where nonstatistical 

sampling is appropriate--i.e., the Statement 

needs additional interpretation . 

... Too vague with weak conclusions . 

... Statement is not appropriate for the majority of audit 

engagements a local CPA firm undertakes. 

5.2 

5.2.1 

RESULTS OF STATISTICAL TESTS 

Multiple Regression 

To determine the factors that are used by the typical 

auditor in rendering nonstatistical sample size decisions, a 

group analysis of judgments made by seventy auditors was 

performed. From a total of fifty audit cases that were pre-

pared for the study, each auditor was randomly assigned five 

cases for which sample size decisions were to be made. A 
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random permutation of the cases insured that each case was 

analyzed once by seven different auditors. 

To infer which factors are used by the typical auditor 

in making nonstatistical sample size decisions, the mean 

sample size recommendations for each of the fifty cases was 

regressed onto the independent factors. The resulting linear 

regression equation repre£ents an estimate of the typical 

auditor's judgment strategy in nonstatistical sample size 

decisions. 

A total of twelve independent variables or factors were 

used in the regression procedure. The following listing de-

fines the predictor variables: 

X(l)---Population variation (Sigma) 

X(2)---Ultimate Risk (UR) 

X(3)---Internal control risk (IC) 

X(4)---Analytical review risk (AR) 

X(S)---Risk of incorrect acceptance (TD) 

X(6)---Tolerable error (TE) 

X(7)---Population Size (N) 

X(8)---Expectation of error (E) 

X(9)---Risk of incorrect rejection (Alpha) 

X(lO)--Last year's sample size (Past) 

X(ll)--Account receivable dollar value (Asset) 

X(l2)--Total year's sales (Sales) 
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All but variables X(lO) through X(l2) are described in 

the authoritative literature that addresses the topic of au-

dit sampling. The independent variable 'Past' (X( 10)) was 

included in each case to determine whether auditors tend to 

anchor this year's sample size recommendation around last 

year's number. This would imply that auditors were ignoring 

pertinent information that is available in the form of the 

other given variables. ·The cases were constructed so that 

the correlation between the variable 'Past' and the cases' 

'mean estimation' (optimal) sample size was a nonsignificant 

. 091. 

The variables 'Asset' and 'Sales' were included in the 

regression procedure when the pilot study's results revealed 

that such variables might act as explanatory factors. Again, 

the cases were prepared so that there were nonsignificant 

correlations (-.21 and -.03 respectively) between these fac-

tors and the cri t.erion 'mean estimation' sample size. 

Table 8 (p. 188) contains the results of the regression 

analysis for the group study. The upper segment of the 

printout consists of the analysis of variance table for 

testing the significance of the regression model. 



DEP VARIABLE: SAMPLE SIZE 

SUM OF MEAN 
SOURCE DF SQUARES SQUARE F VALUE p(F) 

MODEL 12 11035.001 919.583 7.068 0.0001 
ERROR 37 4813.819 130.103 ::ti 
TOTAL 49 15848.820 CD 

l..Q 
Ii 
CD 

R-SQUARE .70 Ul 
Ul 
I-'· 
0 
::3 

REGRESSION 
VARIABLE DF WEIGHT t p (t) ::t::< 

::3 
Pl 

1 -28.26 -1.345 0.1869 f-' INTERCEPT "< t-j 

SIGMA 1 -0.03 -0.658 0.5146 Ul ::t::< ....... 
I-'· tll 00 

UR 1 39.68 0.458 0.6494 Ul t-t 00 
ti:I IC 1 17.80 1. 505 0.1409 0 

AR 1 15.89 1.474 0.1489 Hi 00 

TD 1 15.19 0.327 0.7458 G') 
Ii TE 1 0.00125 1. 259 0.2160 0 

N 1 0.00216 0.108 0.9145 c 
'O 

E 1 -0.0064 -1.831 0.0752 
(/) 

ALPHA 1 113 1. 844 0.0733 rt 
PAST 1 0.48 6.594 0.0001 c 

0.. 
ASSET 1 0.00011 2.366 0.0233 "< 
SALES 1 .0000084 1. 426 0.1622 
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The significant F (7.07, p < .0001) indicates that the 

case factors account for a significant proportion of recom-

mended sample size variance. The multiple R-squared of .70 

(R = . 83) indicates that the twelve independent variables 

account for 70 percent of the variance of recommended sample 

size. 

Table 8 can also be used to assess which factors are 

used by auditors in making nonstatistical sample size deci-

sions. The least squares regression weights for each factor 

are shown in the column labeled 'REGRESSION WEIGHTS'. These 

weights reflect the relative influence of the factors on the 

typical auditor's judgment policy. The 't' and 'p(t)' co-

lumns indicate the statistical significance of the regres-

sion weights for each independent variable. 

Only variables X(lO) (Past) and X(ll) (Asset) have re-

gression weights significantly different from zero. Of these 

two, the factor 'Past' is decidedly more significant with a 

p-value of 0.0001. Subject to the limitations of the sample, 

it would appear that the typical auditor is failing to con-

sider most of the variables that are defined in SAS No. 39 

and the related Audit Sampling Guide, and is focusing pri-

marily on the sample drawn in the previous year. The 'Past' 

factor alone yields an R-square of .43. 
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Since auditors apparently use inappropriate information 

in making nonstatistical sample size judgments, and overlook 

relevant factors, it is crucial to ask whether the typical 

auditor is (nevertheless} making optimal or ideal sample 

size decisions relative to the 'mean estimation' statistical 

model. To evaluate this question, a t-test was performed to 

test the null hypothesis that the average difference between 

the cases' mean recommended sample sizes and the 'mean esti-

mation' sample sizes is equal to zero. The average sample 

size difference per case (recommended - ideal} was 16. 52. 

This mean yielded at-value of 4.405 (p <. 005}, indicating 

that the typical auditor is not making optimal or ideal sam-

ple size decisions relative to the 'mean estimation' statis-

tical model. 

The mean difference figure of 16.52, suggests that the 

typical auditor's sampling approach is inefficient. Subject 

to the limitations of the restrictive sample, the conclusion 

can be drawn that the typical auditor is over-auditing with 

respect to his sampling applications by approximately 56 

percent. 

Further insight into the typical auditor's sampling ap-

proach was gained by computing the correlation between the 

auditors' mean sample size recommendations and the 'mean es-

timation' sizes across the fifty cases. This correlation 
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equaled 0.031 (n.s.); thus, we can conclude that there is no 

evidence of a relationship between the factors that the typ-

ical auditor relies on in making sampling decisions, and the 

factors of the 'mean estimation' statistical model. 

Figure 7 (p. 192), represents a plot of the auditors' 

mean recommended sample sizes (symbol = B), and the 'mean 

estimation' sizes (symbol = A) across the fifty cases. On 

the average, the plot reveals that the typical auditor is 

grossly overauditing in his sampling judgments .. In 80 per-

cent. of the cases, the auditors' mean recommendations were 

greater than the 'mean estimation' sample sizes. In two of 

these situations, cases 38 and 45, the auditors' recommenda-

tions exceeded the 'mean estimation' sizes by more than 500 

percent. Thus, on average the typical auditor's nonstatisti-

cal sampling application though audit effective, is very in-

efficient. 

In nine of the cases (18 percent); however, the audi-

tors' mean recommendations were smaller than the 'mean esti-

mation' sizes (e.g., cases 13, 16, 25). This suggests that 

although auditors are on average over-auditing, there are a 

fair number of instances where their nonstatistical sample 

size judgments are ineffective 
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5.2.2 Analysis of Variance 

The third major objective of this study was to deter-

mine whether significant differences exist between different 

auditors' nonstatistical sample size decisions. To evaluate 

this question, the fifty fictitious audit cases were all an-

alyzed by each of eigh.t auditors in a completely crossed 

factorial design. 

Table 9 (p. 194), presents the results of this analy-

sis. The significant 'Cases' main effect indicates that, as 

expected, different sample sizes were recommended for the 

fifty cases. Subject to the limitations of the sample, the 

highly significant effect for 'Auditors' indicates that au-

ditors are making significantly different average sample 

size recommendations. Moreover, 44.6 percent of the total 

variance in sample size judgments is attributable to audi-

tors. 
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TABLE 9 

Anova Summary Table for Between Auditor Analysis 

SOURCE 

OF 

VARIANCE 

CASES 

AUDITORS 

ERROR 

DF 

49 

7 

343 

SUM OF 

SQUARES 

54678.89 

128650.35 

288188.39 

F 

3.65 

60.12 

p 

.0001 

.0001 
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A further indication of how consistent the auditors' 

average sample size recommendations are can be obtained by 

computing the intraclass correlation. The intraclass corre-

lation evaluates the agreement or consistency in patterns of 

recommended sample sizes between the auditors' judgments 

across the fifty cases. The correlation is given by the 

following formula: 

r = (MS)r (MS)e cc 
(MS)r + ( k-1) (MS) e 

where (MS)r = mean square or variance between cases. 

(MS)e = mean square for residuals, or error. 

k = number of auditors. 

For the data of Table 4, r = .249. cc 

This value can be interpreted as the expected correlation 

between sample size vectors for any pair of auditors random-

ly chosen from the population of auditors from which this 

study's sample was selected. This .25 inter-judge reliabili-

ty is inadequate. 

The extent of variability in auditors' mean sample size 

recommendations can be observed in Table 10 (p. 197). Table 

10 reflects the results of Duncan's Multiple Range Test corn-
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paring the means of the auditors' recommended sample sizes. 

Duncan's test controls the type I comparisonwise error rate 

(not the experimentwi se error rate) at . 05. In Table 10, 

mean sample sizes with the same letter are not significantly 

different. The results of the Duncan procedure confirm that 

auditors' mean sample size decisions are extremely variable. 

In evaluating the results of the foregoing statistical 

analysis, it is important to keep in mind that the respon-

dents in the study were not student surrogates, or junior 

auditors who lacked the professional expertise to render 

nonstatistical sample size decisions. The eight auditors who 

participated in this phase of the experiment, averaged more 

than seven years auditing experience, with only one auditor 

having less than five years experience (four years). Furth-

ermore, the respondents indicated that on average, 97 per-

cent of their sampling applications could be appropriately 

classified as nonstatistical. Viewed in this framework, the 

study's findings are a matter of concern for the public ac-

counting profession. 



197 

TABLE 10 

Duncan's Multiple Range Test 

GROUPING MEAN N AUDITOR 

A 90.38 50 4 

B 63.64 50 2 

c B 57.36 50 6 

c 52.58 50 8 

D 45.00 50 5 

D 40.84 50 3 

E 32.56 50 1 

E 32.40 50 7 
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Having gathered empirical evidence that significant 

differences exist between auditors' mean sample size deci-

sions attention is now focused on identifying those varia-

bles that best explain such differences. The first step in 

this process involved a separate regression of each audi-

tor's fifty recommended sample sizes onto the independent 

variables. This yielded a significant multiple R for each of 

the eight respondents. 

11 (p. 199). 

The results are presented in Table 

To identify the factors that best accounted for each 

auditor's mean sample size decisions, a backward stepwise 

regression was performed for each auditor's recommendations. 

A listing of those variables that received significant re-

gression weights in the auditors' regression models at the 

0.01 level is given in Table 12 (p. 200). The factors 'TE', 

'IC', 'AR', and 'Asset' were significant most frequently. 
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TABLE 11 

Auditor R-Square 

Auditor R-Square F PROB>F 

1 .792 11.73 0.0001 

2 .769 10.27 0.0001 

3 .659 5.95 0.0001 

4 .755 9.48 0.0001 

5 .620 5.04 0.0001 

6 .867 20.12 0.0001 

7 .727 8.23 0.0001 

8 .525 3.40 0.0020 
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TABLE 12 

Explanatory Factors 

Auditor Variable F Prob>F 

1 TE 86.47 0.0001 
N 14.33 0.0005 

2 TD 51. 94 0.0001 
TE 27.45 0.0001 
E ·13.79 0.0006 

3 IC 27.11 0.0001 
N 8.89 0.0047 

4 IC 43.38 0.0001 
E 25.89 0.0001 
ASSET 18.30 0.0001 

5 ASSET 43.16 0.0001 

6 IC 125.27 0.0001 
AR 41.12 0.0001 
TE 13.30 0.0007 

7 TE 39.19 0.0001 
AR 17.46 0.0001 
ASSET 15.33 0.0003 

8 TE 13.07 0.0008 
ASSET 11.84 0.0013 
AR 10.92 0.0019 

where: Asset = total accounts receivable value 
TE = tolerable error 
TD = risk of incorrect acceptance 

N = population size 
E = expectation of error 

IC = internal control 
AR = analytical review 
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Table 13 (p. 202), depicts the correlations and p-va-

lues between each of the four factors and the criterion va-

riable 'Size' for each of the eight respondents. A review of 

Table 13 underscores the diversity with which the respon-

dents relied upon these independent variables to render 

their sample size judgments. For example, there was a posi-

tive significant correlation between the variables 'TE' and 

'Size' for auditor 1, but, the same two variables had a sig-

nificant negative correlation for auditor 7. Similarly, 

there was a positive significant correlation between the va-

riables 'Asset' and 'Size' for auditors l, 4, and 5, but 

this correlation was very low and nonsignificant for audi-

tors 2 and 8, and was significantly negative for auditor 7. 
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TABLE 13 

Correlations between Four Factors and Judgments for 

Eight Auditors 

Auditor Factors 

TE IC AR Asset 

1 .81 .14 .22 .73 

2 -.20 .3S .47 -.08 

3 .29 .S8 .40 .28 

4 -.14 .68 . 28 .S2 

s .70 .32 .lS .70 

6 .02 .79 .S9 .07 

7 -.47 . 28 .41 -.28 

8 -.09 .33 .37 .08 

Note: Correlations are computed across fifty cases. 

Critical values for Ir' are: 
' p < .01 = .36 

p < .OS = .28 

p < .10 = .24 

p < .20 = .18 

p < .so = .10 
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5.3 INDICES OF JUDGMENT 

5.3.l Judgmental Accuracy 

As noted in Chapter 3, the accuracy of auditors' judg-

ments has received little attention in the decision making 

literature. Since no definitive criteria presently exist 

for defining the optimal internal control system or what 

constitutes the threshold cf materiality, the accuracy of 

subjects' judgments has not been an issue in studies that 

have focused on internal control evaluation or materiality 

judgments. Thus, the judgment performance measure to at-

tract the greatest focus in these areas has been judgment 

agreement or consensus. 

Judgmental accuracy has been found to be wanting across 

a multitude of diverse judgment tasks and experimental con-

ditions. 148 In those studies which have assessed judgmental 

accuracy in the clinical judgment literature, Ashton reports 

that accuracy is typically quite ].ow and is largely unaf-

fected by the amount of information that is presented to the 

individual or the amount of professional experience or 

training that the rater possesses. 14 g Instead, the elements 

of the judgment task appear to affect the level of accuracy 

1 4 8 

1 4 g 

Ashton, Robert H., Human Information Processing in Ac-
counting, Studies in Accounting Research No. 17 (Saraso-
ta, Florida: American Accounting Association, 1982), p. 
30. 

Ibid, p. 30. 
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that is attained. For example, accuracy is higher in those 

studies where the independent variables are linearly related 

to the criterion than when they are nonlinearly related. 150 

In the present study, since an optimal or ideal sample 

size can be determined for each case, research question 2 

(How accurate are the nonstatistical sample size recommenda-

tions of the auditor when compared to the 'mean estimation' 

statistical sample size?) can best be evaluated by aggregat-

ing the auditors' sample size predictions on the fifty cas-

es. With each case being analyzed once by fifteen different 

auditors, judgmental accuracy is simply the average correla-

tion between the auditors' recommended nonstatistical sample 

sizes and the 'mean estimation' statistical sample sizes 

over all of the cases. Thus, the accuracy correlation will 

be based on 750 (15 per case X 50 cases) pairs of observa-

tions. 

Earlier in this chapter we found that the typical audi-

tor was ignoring most of the pertinent information that was 

supplied to him in the form of the independent variables. 

Specifically, the typical auditor was relying largely on the 

variables, 'Past' and 'Asset' in rendering nonstatistical 

sample size decisions; the remaining variables were virtual-

ly excluded from the decision process. Such inappropriate 

1 5 0 Ibid, p. 30. 
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judgment behavior, as we shall see, had a detrimental effect 

on judgmental accuracy. 

In this study's other phase that involved eight audi-

tors each analyzing all fifty cases in a factorial design, 

we concluded that auditors are making significantly diffe-

rent average sample size decisions averaging across cases. 

Furthermore, the empirical evidence indicates that approxi-

mately 44.6 percent of total variance in the cases' sample 

size judgments, can be explained by judgmental differences 

among auditors. Thus, from both phases of this study we ac-

quire an appreciation of the inconsistency that exists among 

the auditors' sample size decisions. 

Consistent with these earlier findings, the accuracy of 

auditors' judgments was assessed to be extremely low, with a 

correlation of 0.01 (p-value >.78). Subject to the restric-

tive nature of the sample, these results should be inter-

preted with caution. 

The average recommended nonstatistical sample size was 

49 .14, with a standard deviation of 29. 57. In comparison, 

the average 'mean estimation' size was 29.54, with a stan-

dard deviation of 19.83. Thus on average, the seventy-eight 

auditors who participated in this study, are over-auditing 

in their sample size decisions, by approximately 66 percent. 

The 'mean estimation' sample sizes ranged from 7 to 97. The 

auditors' recommended sizes ranged from 0 to 200. 
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The amount of auditing experience possessed by the 

respondents had little effect on accuracy. For the forty au-

ditors who each had less than or equal the median experience 

level of six years, the accuracy index was 0. 02 (p-value 

>.63). For the thirty-eight auditors whose level of profes-

sional expertise exceeded the median amount, accuracy was 

evaluated to be 0.004 (p-value >.94). 

It was expected that auditors who indicated on the 

questionnaire that they had taken courses or seminars which 

focused on audit sampling, would have judgmental accuracy 

exceeding the overall composite index of 0.01. While this in 

fact was the case, the difference was not significant, and 

the accuracy of these auditors' sample size decisions re-

mained extremely low (r = .02, p > .62). Thus there was no 

evidence that these auditors had benefited significantly 

from their audit sampling instruction. 

for the forty-three auditors who had 

The accuracy index 

not taken any CPE 

courses or seminars on sampling, was 0.008 (p-value >.87). 

It was hypothesized that auditors who indicated at 

least an adequate understanding of SAS No. 39 and who felt 

that the Statement had at least a moderate effect on their 

nonstatistical sample size decisions, would attain a greater 

level of judgmental accuracy than their colleagues who did 

not respond positively to these questions. To evaluate this 
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hypothesis, each auditor's root mean square error in esti-

mating required sample sizes was correlated with his res-

ponses to questions 12 and 13. This approach yielded an N of 

78. 

The correlations between the auditors' root mean square 

errors and the response.s to questions 12 and 13 were 0. 04 

(p-value >. 71) and -0.05 (p-value >.67). Thus, we fail to 

reject the null hypothesis and conclude that auditors who 

indicated at least an adequate understanding of SAS No. 39 

and who responded that the Statement had at least a moderate 

effect on their sampling behavior, do not achieve signifi-

cantly greater judgmental accuracy than those auditors who 

acknowledged less than an adequate understanding of SAS No. 

39 and who felt that the Statement has little or no effect 

on their nonstatistical sampling applications. The evidence 

suggests that, on average, auditors' assessment of their 

knowledge of SAS no. 39 is over-stated and unjustified. 

From a number of perspectives, the 'accuracy' of the 

auditors' nonstatistical sample size decisions has been 

found to be extremely low and nonsignificant. A possible ex-

planation for these findings might be the difficulty that 

auditors experienced in trying to consider (implicitly) all 

of the pertinent factors that SAS No. 39 enumerates. As not-

ed previously in this section, judgmental accuracy has been 
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shown to be unaffected by the amount of professional experi-

ence or training that the individual has acquired. Rather, 

it is the elements of the judgment task, and how they are 

interrelated with each other that appear to have the most 

significant impact on accuracy. 

5.3.2 Judgment Agreement (Consensus) 

In the audit decision-making literature, consensus has 

been the judgment performance measure that has received the 

greatest research attention. Ashton defines consensus as 

agreement across individuals using the same data at one 

point in time. 151 

In the behavioral research that was reviewed in Chapter 

3, the consensus among individuals' predictions was found to 

be strong. In those studies that dealt with auditors' evalu-

ation of internal control, the level of consensus typically 

ranged from .60 to .70. Similar results on the consensus di-

mension were found in the bankruptcy prediction research. 

For example, Kida found a consensus of .755 among auditors' 

judgments .. 152 

1 5 1 

1 5 2 

Ibid, p. 45. 

Kida, Thomas, "An Investigation into Auditors' Continui-
ty and Related Qualification Judgments," Journal of Ac-
counting Research (Autumn 1980), p. 519. 
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Much evidence exists that indicates high levels of con-

sensus are linked to the number of factors that comprise the 

judgment task. For example, in the internal control evalua-

tion studies, generally six dichotomously-scaled factors 

were presented to the auditors. Similarly, there were usual-

ly five or six financial ratios that served as factors in 

the research that focused on the prediction of firm failure. 

In the present study, research question 3 (i.e., What 

is the level of agreement across auditors' nonstatistical 

sample size judgments?) was evaluated by computing the in-

traclass correlation reported above. This consensus estimate 

was .25 (p > .08). This is marginally nonsignificant at the 

. 05 level. When analyzed in the context of the consensus 

findings which have been reported in the areas of internal 

control evaluation and bankruptcy prediction, these results 

are not particularly impressive. Again, interpretation of 

these results must be considered in light of the limitations 

of the sample. 

5.3.3 Agreement in Principle 

Correlational analysis was used to evaluate research 

question 4 (i.e., How similar are different auditors' judg-

ment policies for making nonstati stical sample size deci-

s1ons. . . ? ) For each of the eight auditors who evaluated all 
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fifty cases, their predicted sample size judgments based on 

their regression equation were determined. Agreement in 

principle was measured by correlating the predicted respons-

es of all subject pairs across each of the fifty cases and 

taking an average. 

With a correlation of .425 (p-value <.002), we reject 

the null hypothesis that there is no association between the 

eight auditors' sample size judgment policies. 

5.3.4 Auditor Self-Insight 

The fifth and final research question (How much self-

insight do auditors exhibit in their judgment policies?) was 

evaluated with a Spearman rank correlation coefficient. On 

average, the association between the ranks of the standard-

ized regression coefficients for each of the eight auditors 

who evaluated all fifty cases and the ranks of these audi-

tors' subjectively assigned beta weights was 0.49 (p-value 

>.10). Thus, at the 0.10 level we are unable to reject the· 

null hypothesis of no association between the two sets of 

rankings. We conclude that on average, the auditors did not 

exhibit significant insight into their judgment policies. 

These results on the insight dimension are consistent 

with the findings reported by Ashton. 153 That is, the degree 

153 Ashton, R., Human Information Processing in Accounting, 
Studies in Accounting Research No. 17, p. 40. 
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of association between individuals' subjective weights and 

statistically derived weights is generally quite low. In 

this particular study the auditors generally were of the 

opinion that they utilized more· of the independent variables 

than was indicated by their linear multiple regression equa-

tions. Furthermore, there was a definite tendency for the 

auditors to overweight variables that were relatively unim-

portant in their regression equations. 

This evidence suggests that if the public accounting 

profession is to revamp the nature of nonstatistical sam-

pling to make it more audit effective and efficient, a 

well-organized, concerted, educational effort is required. 

Presently, auditors display no significant insight into how 

they render their nonstatistical sample size decisions. To 

quote a phrase which was heard often by this researcher dur-

ing the administration of the experiment, auditors tend to 

"fly by the seat of their pants" when they render nonstatis-

tical sample size judgments. 

5.4 CHAPTER SUMMARY 

The empirical evidence that has been gathered in this 

study represents a potential matter of concern to the public 

accounting profession. The typical auditor, in his nonsta-

tistical sample size decisions, ignores the factors that SAS 
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No. 39 enumerates. Last year's sample size ('Past') is 

clearly the most explanatory variable in decisions of this 

type. In electing to ignore SAS No. 39, the typical auditor 

is not making ideal or optimal sample size judgments. 

Eight auditors who each analyzed all fifty cases pro-

vided powerful evidence that auditors are making statisti-

cally different average sample size recommendations averag-

ing across the cases. In a completely crossed factorial 

design, approximately 44.6 percent of the variance in sample 

size judgments was attributable to the 'auditor' effect. 

Since auditors apparently do not use the guidance pro-

vided by SAS no. 39, it was not surprising that their sample 

size judgments were not significantly correlated· with the 

'mean estimation' statistical sample sizes. The judgmental 

accuracy of the auditors was only 0.01 (p-value >.78). What 

was surprising was that auditors who indicated at least an 

adequate understanding of SAS No. 39, and who felt that the 

Statement has at least a moderate effect on their nonstatis-

tical sample size judgments did not attain significantly 

greater judgmental accuracy than that of their colleagues 

who professed a less than adequate understanding of SAS No. 

39, and who were of the opinion that the Statement has lit-

tle or no effect on their nonstatistical sampling behavior. 
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In the audit decision-making literature, the consensus 

of individuals' judgments has generally been found to be 

statistically strong (e.g., .60 to .70). Such was not the 

finding in this particular study. The intraclass correlation 

revealed that any pair of auditors chosen from the popula-

tion of auditors from which this study's sample was select-

ed, would be expected to have their nonstatistical sample 

size judgments correlate only . 25 across the fifty cases. 

Thus, auditors are apparently using a varied assortment of 

techniques and procedures to render highly inaccurate and 

inefficient nonstatistical sample size decisions. 

Finally, the evidence indicates that auditors possess 

no significant self-insight into how they make their sample 

size judgments. That is, auditors do not display a knowledge 

of the factors that are statistically most influential to 

their judgmental processes. 
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SUMMARY AND CONCLUSIONS 

SAS No. 39 defines audit sampling as the application of 

an audit procedure to less than 100 percent of the i terns 
~ 

within an account balance or class of transactions for the 

purpose of evaluating some characteristic of the balance or 

class. 154 The rationale that supports sampling or testing as 

a well established audit technique is that some samples are 

sufficiently representative to warrant valid and reliable 

conclusions about the entire population of transactions or 

balances under investigation. 1 5 5 Today, auditors place in-

creasingly greater reliance upon sampling procedures as they 

seek sufficient, competent evidential matter within business 

entities that continue to grow in size and complexity. 

1 5 4 

1 5 5 

Statement on Auditing Standards No. 39, Audit Sampling, 
(New York: AICPA, 1981), paragraph 1. 

Ric chi ute, David N. , Audi ting: Concepts and 
(South-Western Publishing Co., 1982), p. 296. 
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Standards 
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6.1 SUMMARY OF THE PROBLEM 

Audit sampling can be either statistical or nonstatis-

tical according to SAS No. 39. The primary difference bet-

ween the two sampling methods is that statistical sampling 

measures and controls the risk of material sampling error. 

SAS No. 39 least effects those large public accounting firms 

that continue to use statistical sampling procedures. Howev-

er, the Statement continues to be a ·source of controversy 

for those practitioners who employ nonstatistical sampling. 

SAS No. 39 discusses audit sampling in the context of 

two general approaches, namely: (1) compliance tests of in-

ternal accounting controls, and (2) substantive tests of de-

tails. The focus throughout this expe.rimental study has 

been on auditors' nonstatistical sample size judgments in 

substantive tests of details. This emphasis on substantive 

tests of details corresponds to the substantive audit ap-

preach that is typically used by local and small regional 

firms in their audits of small businesses. 

Since its issuance in June 1981, SAS No. 39 has aroused 

the concerns of those auditors who use nonstatistical sam-

pling as they experience difficulties in designing, select-

ing, and evaluating a nonstatistical sampling procedure in 

accordance with the Statement. For example, SAS No. 39 sti-

pulates that auditors should consider the following factors 
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when planning a particular sample for a substantive test of 

details: 

(1) Preliminary estimates of materiality levels. 

(2) The auditor's allowable risk of incorrect acceptance. 

(3) Characteristics of the population, that is, the 

items comprising the account balance or class of 

transactions of interest. 156 

All of the above factors are explicitly considered in 

statistical sampling applications by their inclusion in 

mathematical models. However, auditors who use nonstatisti-

cal sampling must draw upon their judgment and professional 

experience to subjectively analyze these factors and their 

effect on sample size. 

In the course of an audit engagement, auditors must 

make numerous judgments and express an opinion on the basis 

of the information and test results that are never perfectly 

diagnostic with respect to the underlying economic state of 

the client. The auditor's decision as to sample size in sub-

stantive tests of details is but one example of such a judg-

ment. The ability of auditors to subjectively formulate ap-

propriate judgments is crucial, since they may be held 

156 Statement on Auditing Standards No. 39, Audit Samoling, 
paragraph 16. 
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liable at common law or under the federal securities laws 

should the audited financial statements prove to be materi-

ally in error. Thus, this threat of litigation accentuates 

the importance of improving the effectiveness of audits. Ad-

di tionally, subjective decisions on sample size impact the 
' 

efficiency of audits. As competition among firms for clients 

continues to grow, there is an increasing emphasis on im-

proving the efficiency of audits. The relevance and signifi-

cance of the audit sampling issue, specifically auditors' 

determination of nonstatistical sample size decisions is un-

derscored when one considers the importance of audit effec-

tiveness and audit efficiency. 

6.2 EMPIRICAL FINDINGS 

The experimental study involved both a group and indi-

vidual analyses. Seventy practitioners particpated in the 

group segment of the study that was designed primarily to 

ascertain what factors are used by the typical auditor in 

making nonstatistical sample size judgments. In order to 

provide evidence in support of this objective, the mean sam-

ple size recommendations for each of fifty fictitious cases 

were regressed onto the independent factors. 

Both the full model regression solution and forward and 

backward stepwise analyses indicated that the variable 



218 

'Past' (i.e., last year's sample size), was by far the most 

explanatory factor in the auditor's judgment. That is, when 

the forward inclusion technique was run, the variable 'Past' 

was first to enter the model accounting for 62 percent of 

total explainable auditor judgment variance. This finding 

suggests that auditors tend to ignore the factors that SAS 

No. 39 enumerates. Simply put, the nonstatistical sample 

sizes that the typical auditor selected this period were in-

fluenced almost exclusively by the sizes chosen last year, 

regardless of the occurrence of significant changes in f ac-

tors such as risk of incorrect acceptance, tolerable error, 

etc .. 

Having gathered evidence as to the factors that are 

used by the typical auditor in making nonstatistical sample 

size judgments, the following related question was posed: Is 

the typical auditor rendering optimal or ideal nonstatisti-

cal sample size judgments on the cases relative to the 'mean 

estimation' statistical model? To evaluate this question, 

the methodology involved a t-test to test the null hypothe-

sis that the average difference between the cases' mean re-

commended nonstatistical sample sizes and the 'mean estima-

tion' sizes is equal to zero. The null hypothesis was 

rejected at the 0.0001 level of significance. Furthermore, 

the mean difference figure of 16.52 provides evidence that 
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the typical auditor's nonstatistical sample size judgment is 

inefficient. 

The second major phase of this study involved a sample 

of eight auditors each of whom analyzed all fifty cases. 

This individual analysis was designed to determine whether 

significant differences exist between auditors' nonstatisti-

cal sample size judgments. 

An analysis of variance (ANOVA) design provided evi-

dence that auditors are making statistically different mean 

sample size recommendations averaging across cases. A back-

ward elimination routine was run in an attempt to determine 

the factors that might best account for the significant dif-

ferences between auditors' mean nonstatistical sample size 

judgments. The backward analysis identified the following 

four factors: (1) internal control risk, (2) analytical re-

view risk, (3) tolerable error, and (4) the dollar value of 

the accounts receivable: Thus, it was the auditors' diverse 

use of these factors that best explains the significant dif-

ferences in their nonstatistical sample size recommenda-

tions. 

This study also assessed auditor judgmental accuracy, 

consensus, and self-insight. Across all of these i ~  cf 

judgment the empirical results are very low. 
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Judgmental accuracy was evaluated by taking the average 

of each case's fifteen nonstatistical sample size judgments 

and correlating these values with the 'mean estimation' 

sizes. With a correlation of 0.01 (p-value >.78), we failed 

to reject the null hypothesis that auditor judgmental accu-

racy was not significantly different from zero. This finding 

came as no great surprise, particulary after evidence had 

been gathered that indicates auditors fail to consider the 

factors that SAS No. 39 enumerates. 

The decision-making literature is replete with evidence 

that indicates that accuracy is a function of the number of 

factors that the individual must manipulate in the judgment 

task. Since numerous factors must be considered by auditors 

in their nonstatistical sample size judgments, herein is one 

possible reason for the nonsignificant finding on the accu-

racy dimension. 

The consensus dimension was evaluated by the intraclass 

correlation. The intraclass correlation evaluates the agree-

ment or consistency in patterns of recommended sample sizes 

between the auditors' judgments across the fifty cases. For 

the data in the study, the intraclass correlation was .249. 

This value can be interpreted as the expected correlation 

between sample size vectors for any pair of auditors random-

ly chosen from the population of auditors from which this 
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study's sample was selected. This .249 interjudge reliabili-

ty is inadequate. 

The final index of judgment, Y{hich was evaluated in 

this study, was auditor self-insight. Specifically, the 

Spearman rank correlation coefficient was used to assess the 

association between the ranks of the standardized regression 

coefficients for each of the eight auditors who evaluated 

all fifty cases, and the ranks of these auditors' subj ec-

tively assigned beta weights. At the 0.10 level of signifi-

cance, we were unable to reject the null hypothesis of no 

association between the two sets of rankings and accordingly 

concluded that on average, auditors did not exhibit signifi-

cant insight into their nonstatistical sample size judgment 

process. That is, auditors did not display significant know-

ledge of those factors that influence and control their 

judgment process relative to nonstatistical sample size 

judgments. To quote a phrase that was heard often by this 

researcher during the administration of the experiment, au-

ditors tend to 11 fly by the seat of their pants 11 when they 

render nonstatistical sample size judgments. 

In evaluation of the foregoing empirical findings, it 

important to remember that the respondents in this study 

were not student surrogates or junior auditors who lacked 

the professional expertise to render nonstatistical sample 
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size judgments. On average, the seventy-eight practitioners 

who participated in the study possessed slightly better than 

eight years auditing experience. Furthermore, these audi-

tors indicated that on average, 83 percent of their testing 

applications could be characterized as nonstatistical. 

6.3 CONCLUSIONS AND RECOMMENDATIONS 

A basic proposition of this experimental study is that 

auditors have a professional responsibility to understand 

and follow the guidance provided by SAS No. 39 in their non-

statistical sample size judgments. However, the empirical 

evidence developed in this study supports the conclusion 

that practitioners have failed to comprehend the Statement's 

standards. Alternatively, this study has provided ample evi-

dence that indicates auditors have chosen to ignore SAS No. 

39. 

In order for SAS No. 39 to eventually realize the im-

pact on audit sampling for which it was intended, research 

that will enhance a conceptual understanding of audit sam-

pling needs to be undertaken and promoted. Auditors need not 

only the procedural skill to effectively and efficiently 

perform audit sampling, they also require a conceptual un-

derstanding of sampling concepts. Only when auditors compre-

hend the theory upon which sampling is based, will they be 
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able to consistently render optimal nonstatistical sample 

size judgments. 

The auditors who participated in this study provided no 

empirical evidence that they understood some of the basic 

concepts associated with audit sampling. For example, the 

respondents demonstrated no significant appreciation for re-

lating their risk of incorrect acceptance (i.e., beta risk) 

to reliance on internal accounting controls and analytical 

review procedures, including other substantive tests. Appa-

rently, the typical auditor has failed to understand the mo-

del (i.e., TD= UR/(IC X AR)), for relating the risk compo-

nents of an audit that has been provided in Appendix F of 

the Audit Sampling Guide. Although the auditors showed some 

utilization of the factors that pertained to the risk levels 

of internal accounting controls and analytical review proce-

dures in their judgment process, this study's findings indi-

cate that they failed to strongly consider their risk of in-

correct acceptance in 

judgments. Furthermore, 

making nonstatistical sample size 

the respondents showed no under-

standing of the inverse relationship that exists between 

their risk of incorrect acceptance and their recommended 

nonstatistical sample sizes. 

The results of this experimental study can be used to 

cite further examples of the auditors' failure to understand 
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basic auditing concepts. In ten of the fifty cases, which 

were prepared for this study, all of the factors except two 

were kept constant. The two factors that varied throughout 

these cases were: (1) the auditor's risk of incorrect rejec-

tion (i.e., alpha risk}, and (2) the variation in the popu-

lation. In the majority of instances, the auditors rendered 

identical nonstatistical sample size judgments over all of 

these ten cases. Such findings provide evidence that audi-

tors fail to discern both the ir~  effect that population 

variation has on sample size, and the inverse relationship 

between the auditor's risk of incorrect rejection and sample 

size. 

The empirical evidence indicates that auditors fail to 

understand many of the basic relationships that exist bet-

ween selected factors and their recommended sample size. 

For example, larger measures of tolerable error are known to 

lead to smaller sample sizes, while larger sample sizes are 

the result of smaller estimates of tolerable error. The re-

sults from this study reveal that the typical auditor did 

not discern this inverse relationship. Conversely, the fac-

tor, expectation of error, is known to have a direct effect 

on the auditor's recommended sample size. That is, the audi-

tor's expectation of smaller errors leads to smaller sample 

sizes, whereas the auditor's anticipation of larger errors 
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is a condition that directly effects larger recommended sam-

ple sizes. Such a direct relationship was not understood by 

the auditors in this experiment. To the contrary, the re-

sults of this study indicate that the respondents perceived 

an inverse relationship between expectation of error and 

sample size. The failure of practi ti one rs to understand 

such fundamental relationships is indicative of their in-

ability to comprehend the concepts related to audit sam-

pling. 

While research that will enhance auditors' conceptual 

understanding of audit sampling is urgently needed, the be-

nefits of such efforts cannot reasonably be expected to be 

realized in the near future. Accordingly, some steps must 

be taken that will immediately affect auditors' nonstatisti-

cal sampling applications. 

Throughout the administration of this experiment, many 

auditors expressed their desire for ·a type of 'sampling 

worksheet' that would enable them to document their compli-

ance with SAS No. 39. Moreover, these auditors were of the 

opinion that such a worksheet would provide them with a 

procedural outline of SAS No. 39 that explicitly considers 

the factors that the Statement enumerates. As noted earlier 

in this study, a form of sampling worksheet is presently in 

use by the international public accounting firm, which par-
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ticipated in this study's pilot test. Furthermore, at least 

three of the larger regional firms that took part in this 

experiment, are in the process of instituting a worksheet 

approach to their nonstatistical sampling applications. 

Proponents of an illustrative worksheet maintain that 

it will greatly reduce the diversity that is thought to ex-

ist among practitioners' nonstatistical sample size judg-

ments. The extreme variability, which was observed among au-

ditors' nonstatistical sample size judgments in this study, 

exemplifies the urgent need for an immediate remedy to the 

problem. Until auditors acquire a theoretical understanding 

of sampling concepts, a worksheet approach might tend to en-

hance uniformity among their nonstatistical sample size 

judgments. 

6.4 LIMITATIONS OF THE STUDY 

All of the seventy-eight auditors who participated in 

this study were employed by public accounting firms in the 

state of Virginia. The respondents were not randomly select-

ed from the population of auditors, but were chosen based on 

the researcher's knowledge of their desire to participate. 

Although the sample was not randomly selected, it is repre-

sentative of the population of auditors who primarily apply 

nonstatistical sampling techniques. 
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While we have evidence that the sample of auditors are 

making inefficient nonstatistical sample size judgments, the 

limitations of our sample could limit the generalization of 

the results to the population of auditors as a whole. Howev-

er, the empirical evidence that has been gathered may be an 

indication that auditors who primarily render nonstatistical 

sample size judgments, are experiencing difficulties in 

their design, selection, and evaluation of a nonstatistical 

sample in accordance with SAS no. 39. 

6.5 SUGGESTIONS FOR FURTHER RESEARCH IN AUDIT SAMPLING 

The need for research that will enhance auditors' un-

derstanding of audit sampling concepts has been outlined in 

the previous section. In addition, research needs to be com-

menced that will provide a basis for understanding the rea-

soning behind auditors' sample size judgments. 

Al though the auditors in this study were not required 

to subjectively quantify the risks associated with internal 

accounting controls and analytical review procedures, since 

all of the factor levels had been pre-established by the au-

thor, such decisions are generally important inputs to the 

auditor's overall sample size judgment. Thus, research is 

needed that will identify the circumstances or conditions 

that would cause auditors to, for example, subjectively 
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place moderate reliance on analytical review procedures and 

other substantive tests. Similarly, we need a better under-

standing of the conditions that influence the au di tor's 

quantification of internal accounting control effectiveness. 

In short, studies are needed that will enhance our under-

standing of the conditions or circumstances that impact the 

levels of auditor confidence. 

To date, a fair amount of research has been conducted 

that focuses on the extent to which auditors use heuristics 

in their professional judgment. Although the results of such 

research generally indicate the use of heuristics by audi-

tors, the evidence is far from conclusive. The need for 

further research to examine auditors' use of heuristics in 

decision-making is underscored when one considers that the 

typical auditor in this study relied most on last year's 

sample size to render nonstatistical sample size judgments. 

Finally, three years after its issuance, SAS No. 39 

continues to be an object of heated debate and a source of 

controversy within the public accounting profession. Many 

of the practitioners who participated in this study dis-

played a contemptible disregard for the guidance provided by 

SAS No. 39. For example, an alarming number of respondents 

professed an inadequate knowledge of the Statement and an 

unwillingness to abide by its provisions. Accordingly, re-
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search is needed that will provide the profession with a 

theory of auditor attitude and behavior relative to official 

pronoucements, so that future Statements on Audi ting Stan-

dards may be prepared in a manner that will enhance widesp-

read acceptance and compliance. 
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Appendix A 

Fifty fictitious cases were developed for this study. A 

matrix of the cases' factor levels, 'mean estimation' sta-

tistical sample sizes, and the auditors' average recommended 

nonstatistical sample sizes is given in this matrix. For 

each case the auditors' mean recommended size is based on 

fifteen observations. The abbreviated column headings are 

as follows: OBS--case number; REC--auditors' average recom-

mended nonstati stical sample sizes; MPU-- 'mean estimation' 

statistical sample size; SIGMA--population variance; UR--ul-

timate risk; IC--internal control risk; AR--analytical re-

view risk; TD--risk of incorrect acceptance; TE--tolerable 

error; N--population size; E--expectation of error; ALPHA--

-risk of incorrect rejection; PAST--last year's nonstatisti-

cal sample size; ASSET--balance sheet value of account; and 

SALES--gross revenues. 
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TABLE 14 

Matrix of ca·ses 
SAS 

Llf>S o{EC MPU S l l>11A UK JC AR TU TE N E ALPHA l'AS 1 ASSt:T ~ S 

l 'td 18 1115 0.05 i.ooo o.500 0.10 20000 150 6000 0.05 4,6 250000 ..:coocoo 
2 4,Q 10 U5 0.05 1.000 0.500 0 .10 20000 150 6000 0.05 2 2!>0000 2000000 
3 49 27 235 0.05 l.ooo o.500 0.10 20000 150 6000 0.05 .. :; 250000 2000000 
4 57 14 185 0.05 1·000 0.500 0.10 20000 150 6000 0.10 !>4 £50000 2000000 
5 44 8 135 0.05 .ooo 0.500 0.10 20000 150 6000 0 .10 ti 250000 .!OOuOOO 
6 43 22 235 o.os 1.000 0.5CO 0.10 20000 l5o 6000 0.10 H 250000 2000000 
7 't9 24 185 0.05 1.000 0.500 0.10 20000 50 6000 0.01 250COO 2000000 
8 't3 ... 135 o.os l.000 0.500 0.10 20000 150 6000 0 .01 6 2!>0000 2000000 
9 4b 35 23!.\ 0.05 l.000 0.500 0.10 20000 150 6000 0.01 63 250000 2000000 
10 't8 21! 200 o.os A.ooo 0.500 0.10 20000 150 6000 0.01 28 2!>0000 ZOOGOOO 
11 5\ 1 .. 100 o.05 .BOO 0.625 0.10 25000 250 1000 0.01 5 320000 3000000 
12 50 48 120 0.05 0.800 0.625 0.10 15000 250 .. ooo 0.01 b1 lbOOOO 2000000 
13 41 60 10 0.05 0.633 0.600 0.10 10000 375 2000 0.05 11 12:;QOO 3000000 
14 '+2 22 50 0.05 o.833 0.600 0.10 7500 250 2000 0.10 12 c;oooo 1000000 
15 57 31 60 o.os o.833 o. 600 o. 0 10000 300 3000 0.05 71 125000 2000000 
16 .. l 74 100 o.os o.500 o.soo 0.20 15000 500 4500 o.os 65 180000 2000000 
17 65 .... 125 0.05 l.ooo  l.ooo o.os 10000 150 3300 0.01 3'+ 1250orl 2000000 
18 50 97 150 o.os 0.800 0.625 0.10 20000 500 6000 0.10 18 250000 2000000 
19 54 35 100 o.os o.aoo o. 625 0.10 25000 400 7500 0.01 25 320000 3000COO 
20 52 23 80 o.os 0.800 0.625 0.10 25000 400 7000 0.01 23 3l0000 3000000 
21 67 25 £50 0.05 1.000 1.000 0.05 50000 250 15000 0.01 63 360000 2000000 
22. 511 17 200 0.05 0.500 A·ooo 0.10 30000 200 10000 0.05 49 450000 200UOOO 
23 7'+ 55 175 o.o5 l.ooo • 500 o. 0 20000 250 6000 0.01 53 300000 2000000 
:lit 48 15 200 0.05 0.833 0.600 0.10 50000 260 15000 0.01 15 '+50000 -'OOJOOO 
25 '+0 59 50 0.05 o.eoo 0.625 0.10 3000 175 1000 0.05 7 50000 2000000 
26 32 17 100 0.01 0.400 o.500 0.05 10000 125 3000 0.05 17 125000 2000000 N 
27 61 9 50 0.01 l.ooo 1.000 0.01 10000 130 3000 0.01 39 130000 2000000 w 21! '+5 33 50 0.01 0.200 1.000 0.05 20000 250 5000 0.10 't5 200000 2000000 
29 35 37 105 0.01 l.ooo 1.000 0.01 5000 80 1500 0.01 8 70000 2000000 00 
30 58 33 75 0.01 1.000 1.000 0.01 15000 250 4800 0.01 '+3 190000 2000000 
31 57 20 70 0.05 l. 000 1. 000 0.05 5000 100 1500 o.os 61 8:>000 2000000 
32 63 21 100 o.os 1.000 o.soo 0.10 20000 250 4000 0.01 &O 190000 2000UCJO 
33 38 7 105 0.01 1.000 l. 000 0.01 15000 80 4800 0.01 26 ltsOOOO 2000000 
3'+ 59 27 150 o.os A.ooo o.soo 0.10 20000 250 6000 0.10 28 285000 2000000 
35 )l 15 100 O.Cl .400 o.soo 0.05 10000 125 3000 0.10 5 120000 2000000 
3b 42 35 50 0.05 0.633 0.600 0.10 7500 250 2000 0.01 6 125000 2000000 
37 51 20 100 0.05 ·0.500 o.soo 0.20 15000 250 4500 0.05 '+1 250000 :;000000 
38 90 17 100 0.05 1.000 1. 000 0.05 25000 250 8000 0.01 57 .. 00000 3000000 
39 't6 93  95 0.05 0.833 0.600 0.10 7500 250 2000 0.01 24 150000 2000GOO 
.. o 67 33 50 0.01 1.000 t · 000 0.01 25000 600 7000 0.01 33 300000 3000000 
41 44 27 100 0.20 1.000 .ooo 0.20 10000 200 3000 0.05 1 150000 ~  
.. 2 29 15 150 0.05 o. 300 0.500 o.33 15000 170 4800 0.05 15 250000 zooccoo 
't3 '+3 41! 120 0.05 a.soc o.soo 0.20 8000 190 2000 0.05 211 ll50GO 200COOO .... 32 '+3 150 0.05 0.300 o.5Clo 0.33 8000 170 2500 0.05 43 lLOOOO 2000000 
'+5 68 15 oO 0.10 1.000 o.soo 0.20 8000 190 2500 0.05 75 125000 2000000 
'tb 50 19 150 o.os o.soo o.soo 0.20 25000 300 5000 0.10 0 300000 .wooooo 
47 71 30 150 0.10 l.ooo 1.000 0.10 12000 150 3900 o.os 10 lbOOOO 2000000 
46 2& 25 1110 0.05 o. 300 o. 500 o. 33 7500 100 3000 o.os 5 12:>000 200JOOO 
49 30 II 50 0.05 0.500 0.500 0.20 5000 90 1500 0.01 a 100000 2000000 
50 29 ll 150 o.os 0.500 o.500 0.20 17500 165 5000 0.10 0 160000 2000000 
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Modeling Auditor Judgment in Nonstatistical Sampling 

by 

William J. Read 
(ABSTRACT) 

Since its issuance in June 1981, Statement on Auditing 

Standards (SAS) No. 39, "Audit Sampling," has been the cen-

ter of much controversy. Practi ti one rs are voicing their 

concerns as they anticipate difficulties in designing, se-

lecting, and evaluating a nonstatistical sampling procedure 

in accordance with SAS 39. 

This proposed exploratory study seeks to identify those 

factors that underlie the auditor's judgment with respect to 

nonstatistical sample size decisions in substantive tests. 

The research will utilize Egon Brunswik's Lens Model to pro-

vide mathematical r~ r a i  of the auditor's judgment 

process. Correlational statistics will be used to assess 

judgment accuracy, agreement (consensus) , and auditor 

"self-insight" into his decision process. 

The study will provide empirical insight, into whether 

the auditor's determination of the appropriate extent of 

testing is consistent with his judgment as to the assurance 

level needed from his sampling application, or conversely, 

the degree of risk he is willing to accept. The ability of 

auditors to formulate their sample size decisions properly 



is crucial because of their impact on audit effectiveness 

and efficiency. In addition, this project should provide ad-

ditional evidence bearing upon the arguments of both propo-

nents and opponents of SAS 39. 
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