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A Longitudinal Study of Applicable Decision Aids
For Detailed Tasksin A Financial Audit

Abstract

This paper reports on the changes in the extent to which decision aids are perceived to be useful
for performing detailed financid audit tasks. The decison ads investigated were automation (AU),
decison support systems (DSS), and knowledge based expert systems (KES). Data were collected
from highly experienced mangers and partners from various internationd accounting firmsin 1988 and in
1996. The participants were asked to select the decision aid they viewed as applicable for each task in
a comprehensive inventory of audit tasks. Overal, 31 percent of the responses indicated usefulness of
decision aids for the 433 tasks studied in 1996 as compared with 21 percent of the 332 tasks studied in
1988. The remaining responses indicated that strictly human processing (HP) was appropriate for the
particular task. While the data indicate an increase in the choice of tasks for decison aids use between
the two years, the fact remains that a mgority of the responses (79 percent in 1988 and 69 percent in
1996) indicated HP only. We present a list of detailed tasks for which at least fifty percent of the
responses indicated some form of an applicable decison ad in 1996. We a <o discuss implications for
practice and research.

Introduction

In their search for more dructured audit approaches, accounting firms invested heavily in
decisgon aids and a top-down approach to the design and execution of audit engagements in the early
1980s (Cushing and Loebbecke, 1986). The objective was to help auditors make better decisons by
not faling prey to potentia biases and omissions that can occur in unaided decison making Stuaions
(Ashton and Willingham, 1988). * As a result, al maor accounting firms have developed various
computerized aids (AU, DSS, and KES) for use in practice since the 1980s. For example, Brown
(1991) reported that dl the then Big Six accounting firms were either using expert systems and/or they

had current projects to develop expert systems for future use.

1. Recent reviews of this literature are provided by W. F. Messier, Jr., 1995, "Research in and Development of Audit
Decision Aids," in R. H. Ashton and A. H. Ashton (Eds.), Judgment and Decision Making Research in Accounting and Auditing



Despite this interest and investment in decison aids, little is known about the extent of
audit tasks subjected to, or gpplicable for the use of decision aids. This paper has two objectives. Fird,
we present data from managers and partners a the beginning and end of an eight-year period (1988-
1996) on perceived usefulness of various decison ads for performing detailed audit tasks. The second
objective of the paper isto present alist of detailed audit tasks for which at least fifty percent of the
responses indicated usefulness of adecison ad in the 1996 study.

There are awide variety of decison aids, ranging from ample decison adsto highly complex
atificid intelligence based systems. Two examples of asample decison ad are alist of potentid errors
cross classfied by transaction cycle and audit objective, and a mechanical-aggregation aid. Bonner,
Libby, and Nelson (1996) reported that the mechanica-aggregation aid was more useful in improving
judgments than the lit ad, but both were beneficid to improving auditors judgments.

Two atificid intelligence tools that have been particularly popular in business are knowledge-
based expert systems and neural networks.? Knowledge based expert systems are compuiterized
systems which attempt to provide the knowledge base of an expert to assis auditorsin the field. While
these systems can be updated and revised periodicaly for the changes in expertise, such changes are
not automatic. In contrast, neural networks are mathematical models that are based on the human brain.
They are learning systems and attempt to model expertise in away that goes beyond expert systems by

learning as they are used — they automaticaly update as the knowledge base develops. An example of a

(New York: Cambridge University Press), pp. 207-228 and by D. Brown and M. M. Eining, 1996, “The Role of Decision Aidsin
Accounting: A Synthesis of Prior Research,” Advancesin Accounting Information Systems 4, pp. 305-32.

2. For arecent descriptive paper on expert systems and neural networks in accounting and business, see A. A.
Qureshi, J. K. Shim; and J. G. Siegel, 1998, “Aurtificia Intelligence in Accounting and Business,” The National Public Accountant
(September), pp. 13-16.



task where aneura net gpproach may be gpplicable is the going concern judgment (Lenard, et dl.,
1995). However, expert systems have been more popular with practicing auditors because of their
deductive reasoning capabilities where a generd modd is gpplied to many particular tasks of Smilar
nature. We are aware of only one neura network system that KPMG Peat Marwick had devel oped for
predicting commercid bank failures, which was subsequently abandoned (Bell et d., 1990). Asaresult
we do not present a detailed discussion of neurd networks in this paper.

In the remainder of the paper, we first present the definitions we used in the study. A brief
discussion of the background literature related to specific decison aids, maintenance of decision aids,
and suitability of decison aids for auditing tasks is presented next. The next two sections present the
method of research and results. The find section presents a summary and implications from the study.

Definitions

The brief discussion earlier indicates that there are many types of decison aidswith various

definitions. However, we have adopted the more generaly accepted ones as listed in Figure 1.2
[Insert Figure 1 Here]
Complete Automation (AU)

Complete automation is used to completely perform aroutine task at a high speed without
committing any error, unless there is an error due to the program itself or a programming bug in its code.
In such agtuation, errors occur systematically and repeatedly. In contrast, when routine tasks are
performed manudly, errors occur randomly as aresult of human fatigue, impatience, or boredom.

Accounting examples of the tasks that can be automated are footing, recaculation, and cross checking.

3. These definitions were adopted from M. J. Abdolmohammadi, 1987, "Decision Support and Expert Systemsin
Auditing: A Review and Research Directions," Accounting and Business Research (Spring), pp. 173-185.



Most bookkeeping activities are now typicaly performed by generd ledger software packages and thus

are automated.

Decision Support Systems (DSS)

Decision Support Systems or DSSs are appropriate when only parts of atask can be
programmed, as compared with automation of the whole task. Thus, aDSS is an interactive computer-
based software that assists decision makers partidly by addressing certain parts of a problem. These
DSSstypicaly use certain satistical or mathematical models that process and anayze data for the
decison maker. Examples of auditing tasks that are typically performed using DSSs are statistical
sampling and anaytica review procedures.

Knowledge-based Expert Systems (KES)

A KES s developed by the creation of a software incorporating the decision rules of one or
more experts. These decison rules are dicited and expressed with anumber of IF-THEN rulesin the
software and are provided to decison makers for consultation. To employ a KES, the decision maker
provides answers to questions posed by the system. The KES then presents a recommendation to the
decision maker. The decison maker has the option of accepting or rgjecting the recommendation
developed by the KES. An example of aKESis ExparTAX, atax planning expert system developed in
the 1980s by Coopers & Lybrand. Qureshi et d. (1998) describe severa expert sysemsin usein
various business sttings.

The difference between DSS and KES isthat DSS is provided to assist the person who isvery

knowledgeable about a domain in making adecison. A KES isintended to replace an expert in



providing assstance to a less knowledgesble decision maker in making adecision.* An expert system
includes “user interface, a knowledge base that includes facts and rules, and an inference engine that
includes reasoning methods’ while a DSS congsts of “user interface, database, and mode
base” (Benbasat and Nault 1988, p. 261). The KES is meant to distribute expertise while using a DSS,
the user and the system work together to solve the problem. Thus, the user has more control over
procedures and dternative strategiesin aDSSthan in aKES,
Strictly Human Processing

Some tasks may be consdered to require strict human processing. These are the tasks for
which AU, DSS, or KESis not viewed as useful asaprimary decison aid.

Background

Efficdency and effectiveness gains are among the reasons why accounting firms use decision ads.
These gains are attributed to severd advantages. For example, amgjor benefit of decision aidsis that
they provide a structure for the task dlowing auditors to view al important aspects of the audit task ina
systematic way. Thisin turn will help auditors fadilitate their thoughts (Piepteaand Anderson 1987) and
to focus on rdevant issues. Another consequence of providing structure to atask isthat it will result in
high levels of consstency between decison makers and between decison situations. Consstency has
been found to be a vauable benefit of usng a KES (Brown and Murphy 1990).

The process of developing a decison ad forces the documentation of various aspects of the
decison process. This aspect can lead to improved decision making and communication by presenting

common frameworks in which to discuss problems or decisons (Brown and Murphy 1990, p. 70).

4. For more detailed information about the relationship between DSS and ES, one might refer to E. Turban’s Decision
Support and Expert Systems, published by MacMillan Publishing Co., New Y ork, New Y ork, 1990.



A KES has severd other benefits from apractica perspective, such as saff training (Elliott and
Kielich 1985) and expertise development for novices (Eining and Dorr, 1991). It can dso alow for
knowledge sharing resulting in expertise being more widdly available throughout the organization
(Graham 1990, p. 15) that could provide a decision maker with an additiona opinion to compare to his
or her own while a the same time being able to dedl effectively with large amounts of data (Brown and
Murphy 1990).

Findly, aKES helps to make decisons in ashorter decison time. In astudy by Eining and Dorr
(1991), students who used a KES to make interna control assessments spent lesstimeto reach a
conclusion than did students who did not have adecison ad. Auditing firms that have implemented
KES in the past generdly cite increased auditor efficiency as a benefit of usng such systems (Brown and
Murphy 1990).

Agang these advantages, severd shortcomings can dso be identified with decison aids. For
example, evidence suggests that having access to adecison aid may actudly prolong the decison
process in some Stuations where an aided decision maker has the opportunity to explore and consider
more adternatives than an unaided decison maker (Mackay, Barr, and Kletke 1992). Most relevant to
KES, isthe cogt of developing and maintaining the systlem. The cost and effort of soliciting information
from experts to build the system, aswell as the cost of updating and maintaining the system as
conditions change, are substantial. Of course in comparison with KES, DSSisless expensve to
develop dueto its use of databases and computing resources which are common to the organization
(Pieptea and Anderson, 1987).

Another shortcoming may be that use of an expert system by novices can inhibit the

development of the novice' s knowledge base. For example, Murphy (1990) reported that use of an



expert system, versus amanud practice ad, inhibited the novices ability to develop semantic memory
(domain knowledge) and episodic memory (using episodes from experience to gpply the domain
knowledge). Smilarly, the use of a KES may reduce the qudity of on€' s professond judgment. For
instance, by frequently deferring to the conclusions offered by expert systems, auditors may miss
opportunitiesto develop their professond judgment in specific audit areas (Y uthas and Dillard, 1996).
Findly, decision aids can be transferred to competitors, or used againgt the auditor in a court of law for
having relied too much on the decison aid. A counter argument hereis that the auditor may be held
ligble for an incorrect decision because he or she did not take advantage of the available technology
(Foltin 1994; Sutton, Y oung, and McKenzie 1994).

Development and Maintenance of Decision Aids

Development and maintenance of decison aids is a chdlenging task due to rapid changesin
information technology. For example, Gill (1995) reports that gpproximeately one-haf of the 97 expert
systems developed by 1987 for severd domains, including auditing, were abandoned by 1995. About
one-third of those that could till potentialy be used were not being maintained, while the other two-
thirds were il in use. The most common reasons for not using the systems were atributed to the
shortage of people in the organizations who dedicated themsdves to maintaining the system, and that
users did not buy into the system because they had not been involved in developing it.

It has aso been reported that the manner in which tasks have been sdected for decision ad
development in generd, and expert system development in particular has remained ad-hoc in nature.
However, the management science and information systems literatures suggest that thereisa
contingency between task structure and decision aid type: automation for structured tasks, DSS for

semi-gructured tasks, and KES for unstructured tasks. Abdolmohammadi (1991a) provided data



indicating that task structure isamgor factor in auditors choices of gpplicable decision ads.
Nevertheless, the datain ardated study showed that only 13 percent of along list of audit tasks
indicated a contingency relationship between task structure and decision ad type (Abdolmohammedi
1991b). Also of interest is that the structure of the audit methodology of the accounting firm may have
an impact on the choices of tasks for decison aids development. For example, in astudy of forty-five
auditing tasks that auditors had indicated were suitable for expert systems devel opment,
(Abdolmohammeadi and Bazaz 1991) found that the audit firm that would be classified as semi-
gructured in its audit agpproach was more likely to indicate suitability for expert systems for these tasks
than auditors from the highly structured or highly unstructured firms?>

Other authors have provided lists of evauation criteria for subjecting tasks to expert system
development. Han and Choi (1995) applied alist of 14 evauation criteria (e.g., task is knowledge
intengve) to the forty-five tasks that had been sdected for expert system development by auditorsin
Abdolmohammeadi and Bazaz (1991). The perceptions of the participating auditors were confirmed by
the fact that the tasks received average and above average ratings on the fourteen criteria for expert
systems development. Other researchers have proposed checklists for development of decison aids.
Beckman (1991), for example, used practicd (e.g., potential benefits) and technica considerations
(e.g., avalahility and characteritics of a domain expert) to compile a series of checklists for deciding

whether to pursue implementation of expert systems.

5. Accounting firms were classified according to their audit methodology approach by Cushing and L oebbecke, 1986,
"Comparison of Audit Methodologies of Large Accounting Firms," and W. Kinney, 1986, “ Audit Technology and Preference for
Auditing Standards,” Journal of Accounting and Economics, pp. 73-89. While significant changes have occurred since these initial
classifications to accounting firms, arecent study indicates that audit methodology classification is still a viable source of variation
for some decisions such as staff assignment. See D. Prawitt, 1995, “ Staffing Assignments for Judgment-Oriented Audit Tasks:
The Effects of Structured Audit Technology,” The Accounting Review (July), pp. 443-65.



Hnally, Karan, Murthy, and Vinze (1995) asked auditors to respond to twenty-nine statements
about task characteristics for each of nine auditing tasks with the purpose of determining whether the
responses would indicate suitability for expert systems development. Task complexity, expertise
requirements, task manageability, and task objectives were found to have sgnificant effects. Two of the
tasks deemed mogt suitable for KES devel opment were indeed those for which the most KES systems
dready exist: determination of compliance with GAAP and audit work program development. © In the
current sudy, we identify along list of tasks for which auditors sdected decision ads as useful for
performing each task.

Research M ethod

The data reported on in this paper resulted from two large scae studies, one performed in 1988
(Abdolmohammadi 1999) and the other performed in 1996 (Abdolmohammadi and Usoff 2001). For
both studies, experienced auditors were asked to evauate the suitability of each task for decison ad
development. Table 1 presents a summary of the tasks used and the subjects experience. There were
332 tasks in the 1988 study and 433 tasks in the 1996 study. While 247 of these tasks were exactly the
same, other tasks were ether worded differently, or were completely new to the 1996 study.
Digtributions of these tasks across the audit are presented in Panel A of Table 1, classfied by six typicd
phases of the audit process: Orientation, Control Structure, Tests of Controls, Substantive Tests,
Forming Opinion, and Financid Reporting.

[Insert Table 1 Herel

6. Publicly available knowledge about existing KES systems may not be complete. V. Karan, U. S. Murthy, and A. S.
Vinze, 1995, “ Assessing the Suitability of Judgmental Auditing Tasks for Expert Systems Development: An Empirical
Approach,” pp. 441-55, note that one Big Six firm, for example, does not disclose information about its use of KES while two
others disclose information about existing and planned systems.

10



Because knowledge of, and experience with, al audit tasks was necessary for the assessment of
decison ads, paticipation in the studies was limited to managers and partners in accounting firms. For
both studies, the procedures for collecting the data were generdly smilar. We contacted partners in
offices of the then Big-Six accounting firms in severd cities. Each contact partner was sent a packet,
which included a cover letter and the task insrument. The contact parther was dso provided with a
sample inter-office memorandum to facilitate distribution to participants. The contact partner was
requested to collect the completed questionnaires and send them to the authors by a deadline. As
presented in Panel B of Table 1, atota of 49 responses were received in 1988 as compared with 41
responses in 1996. The response rate was over 50 percent in both years. On average, the auditors
who participated in the 1996 study possessed 9.48 years of experience with a standard deviation of
4.96 years. The mean years of experience of participants in the 1988 study were 10.01 with a standard
devidion of 5.56 years. The experience levels were not sgnificantly different between the two years (t-
datistic = 0.48, which is satigticdly inggnificant). Eight of the 1996 study participants were partners as
compared with 14 of the 1988 participants. The remaining participants in both sudies were managers
with the exception of afew supervisng seniors.

Each participant received a booklet containing a list of detailed audit tasks. In the 1988 study,
each paticipant evduaed dl 332 tasks, while in the 1996 sudy, each participant evauated
approximately one-third of the 433 tasks. In addition to the decison ads questions, the participants
were asked to provide demographic information as well as an assessment of the task structure and
knowledge base demands for task performance. An overview of the project as a whole was aso

provided in the questionnaire packet. In this paper, we focus on the decison aid responses only. For
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each audit task, participants were instructed to indicate whether the task was most suited for AU, DSS,
KES, or HP.
Results

Per ceptions of Decision Aid Applicability by Audit Phasefor All Tasks

A comparison of applicable decision aids for dl tasks investigated between 1988 (332 tasks)
and 1996 (433) isreported in Panel A of Table 2. Thistable is organized by the phases of atypica
financid audit, and in the aggregate. As the aggregeate line shows, across the entire inventory of audit
tasks, alarge percentage of the responses indicated strict human processing both in 1996 (69 percent)
and in 1988 (79 percent). While more responses in 1996 indicated the suitability of decison aidsthanin
1988, the difference is not statisticaly sgnificant (Chi-square = 2.77). Overdl, only nine percent of dl
responses in 1996, and seven percent in 1988, indicated automation, followed by 12 percent and seven
percent indicating DSS, 10 percent and seven percent indicating KES.

[Insert Table 2 Here]

The phase by phase results indicate smilar conclusions for the phases of Control Structure,
Tegs of Controls, and Substantive Tests where the decision aids responses are not Satisticaly different
between 1996 and 1988 (Chi-squares = 6.08, 5.99, and 2.46, respectively). However, significantly
more responses indicated the use of decison aids for the Orientation (Chi-squares = 6.97, p = 0.07),
Forming Opinions (Chi-squares = 8.37, p = 0.04), and Financiad Reporting (Chi-squares = 9.56, p =
0.02) phases of the audit in 1996 than in 1988.

Pand B in Table 2 presents the data for the 247 matched tasks between the 1996 and 1988
dudies. The results are Smilar to Pandl A with one exception: the Tests of Controls phase. Unlike the

datain Pand A, the matched datain Pand B indicate that sgnificantly more responsesindicated the
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goplicability of decison aidsin 1996 than in 1988 (Chi-square = 8.22, Sgnificant a the 0.04 level). The
remaining results are Smilar in the sense that there was no Satidtica difference between the two years
for the aggregate data, Substantive Tests, and Control Structure. However, there were significantly
more responses indicating the appropriateness of decison aids in 1996 for the Orientation (Chi-square
= 8.07, ggnificant a the 0.05 levd), Forming Opinions (Chi-square = 7.83, sgnificant at the 0.05 leve)
and Financid Reporting (Chi-square = 8.59, sgnificant at the 0.05 level) phases of the audit than in
1988.

Per ceptions of Decison Aid Applicability by Audit Phasefor Programmable Tasks

Thedatain Table 2 are for dl tasks studied. A mgor issue of concern is whether the tasks that
are generdly viewed as non-programmable should be included in thisanalyss. To investigate the issue
further, we classified the tasks into programmable and non-programmable. We define atask as
programmable if at least 50 percent of the subjects indicate applicability of adecison aid for the task.
Table 3 presents the results. We present the data in two categories: al tasks and matched tasks. For
each category, we present the number and the percentage of the tasks within each audit phase that was
viewed as programmable. The aggregate line is the total number of tasks that were sdlected as
programmeable in that category for that study.

[Insert Table 3 Here]

Ovedl, Table 3 showsthat a sgnificantly larger proportion of the tasks were identified as
programmable in 1996 than in 1988 for dl tasks (Chi-square = 26.67, significant at the 0.001 level) and
for the matched tasks (Chi-square = 26.75, sgnificant a the 0.001 leve). Thistrend can be seeniin
each of the audit phases of Orientation, Control Structure, Tests of Controls, and Financial Reporting.

However, the two other audit phases had results that were inconsistent with the results at the aggregate

13



level. Firgt, for neither of the categories (dl tasks or matched tasks), did we find any task indicated as
programmable for the Forming Opinion phase in 1996 or 1988. Second, and perhaps more surprising,
isthat the proportion of tasks selected as programmable for the Substantive Tests phase was lessin
1996 than in 1988. We discuss this issue further in the summary and conclusions section.

Findly, to provide specific guidance for future investigation, we present adetailed list of all
programmable tasks that were identified in the 1996 study in Table 4. The reason why we sdected the
1996 detailed list to present was that these data are more recent, and therefore present more current
guidance than the 1988 data. The results are presented in Table 4.

[Insert Table 4 Here]
Summary and Conclusons

A detailed ligt of 433 audit tasks were subjected to a sudy in 1996 in which managers and
partners assessed the gpplicability of decison aidsto each audit task. In asmilar sudy in 1988, we
collected comparable datafor alist of 332 audit tasks. Two hundred and forty-seven of the tasks were
exactly the same in both years. In this paper, we present comparative decison aid data, comparing the
sudiesin total and comparing matched tasks across the two studies.

A generd observation from the detailed datais that for amgority of audit tasks, the highly
experienced participants assessed complete human processing as the method for performing the task.
This observation was generdly consstent for both the 1996 and 1988 data. However, while only a
limited number of tasks were deemed to benefit from decision aids (i.e., automation, decision support,
or expert systems) in both studies, relatively more of the comparable tasks were selected for decision

aldsin 1996 than in 1988. For example, while only 11 percent of the comparable tasksin the
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Orientation phase were deemed gpplicable for decision aids use in 1996, this proportion was larger than
the 9 percent of the same tasksin the 1988 study.

Similarly, while 26 percent of the comparable tasks in the Control Structure, 41 percent in the
Tedts of Controls, and 6 percent in the Financid Reporting phases were selected for decison aids in
1996, the rates for the same sets of tasks from the 1988 study were, respectively, O percent, 18
percent, and O percent. This result may be a reflection of the impact that the computer technology has
had on practice in recent years. However, the results indicate a smaler number of the comparable tasks
in the Substantive Tests phase chosen for decision aids development in 1996 (15 percent) as compared
with 1988 (20 percent). For example, fewer of the matched tasks in the Inventory sub-phase received
decison ad sdection in 1996 than in 1988. These results may be affected by the dtrategic audit
approaches of late that do not emphasize tests of details. Findly, the Forming Opinion phase did not
indicate any difference between the two years. 100 percent of the tasks were selected for strictly human
processing in both years.

The reaults of the study have severd important practice and research implications. The decision
ads data are helpful for research and development of decison aids in auditing. A previous study
reported that despite the heavy emphass on decision aid development in auditing in recent years, there
is no systematic model to identify audit tasks for decison aid development (Abdolmohammadi 1991a
and Abdolmohammadi 1991b). Such developments are still done largely on a one-task-at-a-time bas's.
In this study we collected decison aid choices of highly experienced auditors for a comprehensive
inventory of audit tasks. Researchers and decison aid developers can consult thislist for future work.

The magnitude of this research required participation of only managers and partners to assess

the detailed tasks. Thiswas necessary because managers and partners are the only group of auditors
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with sufficient amount of knowledge and experience with dl audit tasks to be able to evauate the tasks
under investigation on the necessary dimensions. These professonds are extremey busy and their
participation in astudy such asoursis on the bass of avallability and interest. Consequently, we had no
way of randomly sdecting the participants, who were chosen through a contact partner in each of the
participating offices. To the extent that lack of random sdlection can affect our results, caution must be
exercised in interpreting the data.

Also, given the large number of audit tasks (433 in dl), we divided the tasks into three
goproximately equa groups or versons in the 1996 study. This was based on the experience from the
1988 study in which dl 332 tasks were presented to the participating auditors, requiring gpproximeately
three hours of response time. To reduce the time requirement and possible fatigue, each participant in
the 1996 study received only one version, and thus only athird of the total tasks. Nevertheess, thetime
required to respond to al parts of each of the versions of the task instrument was approximately 90
minutes. This required a mgor commitment from highly busy professond auditors. A consequence of
this time demand was that despite the great assstance we received from our contacts, we had only 14
or 15 participants for each of the three versons of the task insrument. The sample size, while sufficient
for gatidticd analys's, was nevertheless a limitation. Future studies may be needed to tackle amuch
smdler number of tasks, with alarger group of auditors to investigate the issues further.

A related issue isthat due to smal sample sizes, we could not investigate the effects of a number
of potentidly confounding variables. For example, while it was desirable to investigate the effects of
professond rank (i.e., manager versus partner) on the results, there were very few partners per each
verson to alow ameaningful comparison with managers. Smilarly, we collected data to independently

classfy audit firms by their audit methodology and the use of high technology in their audits.
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Unfortunatdy, the number of participants was too smdl to dlow partition for anadyss of the data for
these variables. The same istrue for participant’ s audit specidty. We smply did not have enough data
to afford partition by these demographic variables.

An earlier study reported that the choice of decison aid type for atask may be dependent on a
number of factors such asthe auditors dectronic data processing specidty, rank, and audit firm
methodology (Abdolmohammadi 1991a, Abdolmohammadi 1991b). We could not test these
propositions in the current study due to the smdl sample sizes. We should note, however, that in a study
with 134 auditors and only 30 audit tasks (al in the risk assessment areq), researchers dso found a
mgority of the tasks to be deemed subject to strict human processing, not any kind of decison aids
(Abdolmohammeadi and Read 1996). In that sudy the researchers reported that for the few tasks for
which the median decison aid was other than Strictly human processing, agatigticaly sgnificant
contingency was found between task structure and decison aids. Thisisthe result that was also found in
our studies. Future research is particularly needed to better understand the nature of the audit tasks that
auditors consder subject to human processing as compared with those for which some kind of decison
ad can be utilized.

While the sample size limitation prevented us from delving into the effects of these demographic
variables, we believe that the sample szes were large enough for data analysis at the aggregate and audit
phase levels that we performed. It is our hope that these results will assist researchers and professonas
dike to better understand the assessment of decision aid gpplicability a a detailed task level. The
longitudinad nature of the two studies together show how the perceptions of highly experienced auditors

have changed for some audit areas but have remained consistent over the eight year time period for
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other areas. The results should assist in the research and development efforts for decision aids that can

enhance auditor efficiency and effectivenessin today’ s competitive environment.

Figurel

Decision Aid Definitions Used in the Study

Decison Aid Type Meaning
1. Complete Some tasks such as footing, recaculation, and cross checking may be done
Automation completely by a computer based on some predetermined formula Thisis

referred to as complete automation.

2. Decison Support
Systems (DSS)

A DSSis an interactive computer-based software that asssts decision-
makersin making decisons. DSSs use cartain satistical or mathematical
models and data to make inferences for the use of the decision-maker.

3. Knowledge-based

Expert Sysems
(KES)

A KESisan interactive computer-based software that asssts decision-
makers in using expert(s) decison rules to make their decisons. To create
aKES, the decison rules of the expert(s) must be eicited and expressed in
terms of anumber of IFFTHEN rules. To employ aKES, the decison-
maker provides answers to questions posed by the system. The KES then
presents a recommendation to the decision-maker. The decision-maker
has the option of accepting or rejecting the recommendation developed by
the KES.

4. Strictly Human
Processing

Some tasks may not be suitable for automation, DSS, or KES. These
tasks require drictly human processing. It should be noted that all decison
ads have a human processing component to them.
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Tablel

Subjectsand Tasks Studied

Pand A: Number of Tasks by Audit Phase

Tasksin Tasksin Matched
1996 Study | 1988 Study | Tasks
Audit Phase
Orientation 58 45 35
Control Structure 48 41 35
Tests of Controls 38 34 17
Substantive Tests 244 171 128
Forming Opinion 27 23 15
Financid Reporting 18 18 17
Aggregate 433 332 247

Pand B: Participating Auditors

Yearsof Audit Experience
Sample Size M ean Standard
Deviation
1996 Study 41 9.48 4.96
1988 Study 49 10.01 5.56
t-statistic 0.48*
* Not ggnificant
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Table2
Applicability of Decision Aidsfor Tasks Studied

Panel A: Percentage of Decision Aid Responsesfor all Tasks

1996 (433 Tasks) 1988 (332 Tasks)
Percent of Auditors Percent of Auditors
Indicating Indicating Chi- P-
Audit Phase AU| DSS| KES| HP | AU| DSS| KES| HP| Squared | Vdue
Orientation 9 17 8 66 3 9 12 76 6.97| 0.07
Control Structure 4 17 16 63 1 8 16 75 6.08| 0.11
Tests of Controls 11 11 16 62 3 10 13 74 599| 0.11
Subgtantive Tests 12 10 7 71 12 7 3 78 246| 048
Forming Opinions 1 5 16 78 1 1 6 92 8.37| 0.04
Financid Reporting 2 13 13 72 0 4 8 88 956| 0.02
Aggregae 9 12 10 69 7 7 7 79 277 043
Panel B: Percentage of Decision Aid Responsesfor Matched Tasks
1996 (247 Tasks) 1988 (247 Tasks)
Percent of Auditors Percent of Auditors
Indicating Indicating Chi- P-
Audit Phase AU| DSS| KES| HP AU| DSS| KES| HP| Sqguared | Vdue
Orientation 8 16 5 71 3 8 12 77 8.07| 0.05
Control Structure 4 17 16 63 1 8 16 75 6.08| 0.11
Tests of Controls 15 14 15 56 5 11 11 73 8.22| 0.04
Subgtantive Tests 13 11 6 70 13 8 3 76 1.72| 0.63
Forming Opinions 1 4 18 77 1 2 6 91 7.83| 0.05
Financid Reporting 2 12 13 73 0 4 8 38 859| 0.04
Aggregate 10 13 9 68 8 8 7 77 2.22| 0.53

AU = Automation; DSS = Decision Support Systems; KES = Knowledge-based Expert Systems, HP
= Strictly Human Processing
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Table3

Number and Per centage of Tasks Considered Programmable*

All Tasks Matched Tasks
Audit Phase 1996 1988 1996 1988
Orientation 11 (19%) 3 (07%) 4 (11%) 3 (09%)
Control Structure 12 (25%) 0 (00%) 9 (26%) 0 (00%)
Tests of Controls 11 (29%) 3 (09%) 7 (41%) 3 (18%)
Subgtantive Tests 35 (14%) 29 (17%) 19 (15%) 26 (20%)
Forming Opinions 0 (00%) 0 (00%) 0 (00%) 0 (00%)
Financid Reporting 2 (11%) 0 (00%) 1 (06%) 0 (00%)
Aggregae 71 (16%) 35 (11%) 40 (16%) 32 (13%)
Chi-Square 26.67 26.75
Sgnificance 0.000 0.000

*A task was considered programmable if at least fifty percent of the responsesindicated that some type
of decison aid would be applicable for the that task.
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TABLE 4
Detailed Audit Taskswith at L east

Half of the Participants Choosing a Decision Aid
Percent of Auditors Indicating

AU DSS KES HP

ORIENTATION PHASE
1 Theevduaion of key financid management characterigtics 7 33 27 3
(generd planning, budgets, financid statements, managerid and internd
reports and documents, liquidity, ability to generate working capita).

2  Theassessment of the profitability of the entity relative to itsindustry. 20 27 13 40
3 Theassessment of the sengtivity of operating resultsto inflation 13 27 13 47
and changesin interest rates.
4  Theassessment of therate of change in entity'sindustry. 20 20 13 47
5 Thedetermination of the outside debt (degree to which client is 33 20 0 47
leveraged).
6  The performance of andyticd review of interim financid satementsto 7 50 14 29
identify potentia accounting or auditing problems affecting current
year.
7 Theevauation of projected income error discovered in prior year' s audit. 7 33 20 40
8 Theaggregation of dl factors identified above to assess engagement risk. 7 20 33 40
9  Theassessment of the volume and complexity of transactions flow and 27 20 13 40
control over these flows.
10 Theevauation of extent of system computerization and application 20 13 20 47
risks associated with processing transactions. (Risks and controls vary
from one gpplication system to another.)
11  Theaggregation of dl factorsidentified above to assess inherent 7 27 20 46
risk for each account.
AGGREGATE ORIENTATION PHASE 15 26 17 42
CONTROL STRUCTURE PHASE
1 Thecompletion of agenerdized questionnaire, checkligt, or narrative 27 20 20 33

memorandum that organizes and summarizes the information obtained
by applying the procedures for preliminary evaluation.
2 Theevdudion of policies and procedures to sefeguard records 7 20 27 46
and asts (e.g., recovery procedures, and detection of unauthorized
access to assets and records).
3 Theevdudion of policies and procedures for authorizetion
and approva (generd and specific) of transactions and activities.

4  Theevdudion of policies and proceduresto prevent or detect 7 20 27 47
erorsand irregularities.
5  Theevauation of the palicies and procedures to secure the 7 20 3 40

accuracy and completeness of the accounting records.
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TABLE 4 (CONTINUED)

Detailed Audit Tasks with at Least

Half of the Participants Choosing a Decison Aid
Percent of Auditors Indicating

AU DSS KES HP

6 Theevaduation of the policies and procedures for thetimely 7 20 3 40
preparation of religble financia information.
7  Thedeermination of the controlsthat could be relied upon 0 27 40 3
should compliance testsindicate low error rates.
8 Thedetermination of the existence and adequacy of processing 0 29 21 50
controls (e.g., review account distribution by responsible officid,
vaiance anayses).
9  Thedetermination of the existence and adequacy of 0 29 21 50
safeguarding controls.
10  Theevauation of development controls concerning the design 0 40 13 47
and testing of new systems.
11  Theevauation of controls pertaining to changesto existing 7 3 20 40
sysems
12  Theevauation of the existence and adequacy of EDP 7 27 20 46
application controls: input, file, processing, and output controls
AGGREGATE CONTROL STRUCTURE PHASE 6 26 25 43
TEST OF CONTROLSPHASE
1 Thedetermination of theleve of adherenceto authorization 14 14 29 43
and approval (genera and specific) policies and procedures for
transactions and activities.
2 Thedeermination of recording accuracy of transactions 29 21 14 36
(accurate classification, correct amount, proper period, and adequate
detail).
3 Thedetermination of the degree to which the client segregates 14 21 36 29
incompatible functions within the data processing department.
4  Thedetermination of the degree of segregation between data 14 7 43 36
processing and user department personnd performing review
procedures.
5 Thedetermination of theleve of adherenceto control 35 7 29 29
procedures for access to data and computer programs.
6 If computer assisted audit techniques are feasible, the 43 36 14 7

preparation of test datato be processed using client's programs, and the
comparison of obtained results with anticipated results.

7  Thedefinition of the population from which the sampleisto 14 22 14 50
be drawn, and ensuring that it is appropriate for the specific audit
objective.
8 Thedetermination of the maximum rate of deviationsfrom a 21 21 21 36
prescribed control procedure that will be acceptable, without altering
planned rdiance.
9 Thedefinition of error or deviationsin relation to the tests 21 15 21 43
objectives.
10 Thed€finition of the sampling item and of sample sizein 29 29 14 29
relation to the control procedure to be tested.
11  Theprojection of sample resultsto the population. 62 23 0 15
AGGREGATE TEST OF CONTROLSPHASE 27 20 21 32
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TABLE 4 (Continued)

Detailed Audit Tasks with at Least

Half of the Participants Choosing a Decison Aid

SUBSTANTIVE TESTSPHASE

1

»

© 00 ~

10

11

13

14

16
17

18
19

20
21

The use of ARP during the conduct of examinationin
conjunction with other procedures applied by the auditor to individua
dements of financid informetion.

Theuse of ARP a or near the conclusion of the examination as
an overdl review of thefinancid information.

The selection of asample of remittance advices and tracing to
accounting records (accounts receivable detail, bank statements,
recorded cash receipts).

Thefooting of cash receiptsjourna and cash disbursement
journa and tracing to generd ledger postings and bank satements.

The preparation of variousratio analysesfor sales, cost of sdes
and interest income.

The comparison of payables, purchases and paymentsto
budgets and prior periods.

The footing of the purchase journd for selected period.

The agreeing of purchase journd to generd ledger.

The computation of various ratios for purchases, payables, etc.

The request for confirmation of suppliers satements and
preparation of asummary of confirmation results.

The ensuring that related costs of freight, brokerage, customs
duties, and sdlestaxes for domestic and foreign purchasing transections
arerecorded immediately.

The verification of computation of period accruds.

Thetracing of purchases from receiving reportsto purchase
journd (voucher register) including quantities, prices and other relevant
data

The verification that allowable discounts on sdected purchase
invoices were taken.

The agreeing of prices charged on sdlected purchase invoices
to purchase orders or other authority for the acquisition of goods and
srvices

The verification of arithmetic on selected purchase invoices.

The comparative andysis of depreciation expenseincluding
tax basis depreciation.

The comparative andysis of repairs and maintenance expense.

The recomputation of depreciation (amortization) - book and
tax basis.

The recomputation of capitaized interest.

The determination of the appropriateness of treatment of leases
ascapitd leases.
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Percent of AuditorsIndicating

AU DSS KES HP
33 13 7 47
33 13 7 47
29 14 7 50
40 7 7 46
21 29 0 50
46 20 7 27
64 0 0 36
53 7 0 40
66 20 7 7
33 20 7 40
20 20 13 47
27 20 13 40
40 7 7 46
27 7 20 46
40 7 7 46
53 7 13 27
40 27 6 27
27 27 6 40
73 7 13 7
67 13 0 20
13 13 27 47



TABLE 4 (Continued)

Detailed Audit Tasks with at Least
Half of the Participants Choosing a Decison Aid

Percent of AuditorsIndicating
AU DSS KES HP

22 The comparison of cost of sales and gross profit percentages by 15 23 23 39
product lineto prior period and to budget and obtaining explanation for
large vaiations.
23  Thecomparaive analysis of inventories by location as 23 31 8 38
compared to prior periods.
24 Thecomputation of variousinventory ratios. 61 8 8 23
25  Thechecking of derica accuracy (additions and extensions of 67 0 0 3
inventory listing).
26  Thetesting of market price computation to published 12 25 0 3
information.
27 Theobtaining of market or current values, as of year-end date, 3 17 8 12
of investments and comparing to book vaue.
28  The recomputation of amortization of premium or discount. 17 3 0 50
29  Thecomparative analysis of indebtedness to industry and prior 8 25 17 50
years.
30 Thecompaative andyss of effectiveinterest ratesincluding 8 3 25 3
relationship to rlevant externd factors.
31 Theensuring that al lease obligations are properly classified 0 3 25 12
ather as capita or operating.
32  Thedocumentation of andytical review procedures performed. 8 17 25 50
33  Thedaermination that imputed premium or discount is 17 17 17 50
properly accounted for.
34 Theveification of computation of interest expense and 3 25 8 3
accruas and amortization of premium or discount.
AGGREGATE SUBSTANTIVE TESTSPHASE 35 17 10 38
FINANCIAL REPORTING PHASE
1 Thecongderation of the existence of certain regulatory 0 25 25 50
agencies rules asto disclosures and financid statement presentation of
specificitems.
2 For subsdiarieswhose principa business activity isleasing 0 25 25 50

property or facilitiesto other members of an affiliated group, ensuring
that the proper consolidation method is used.
AGGREGATE FINANCIAL REPORTING PHASE 0 25 25 50
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