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ABSTRACT

The information search behaviour of experienced and novice auditors has
traditionally been studied by providing participants with an information menu from which
they selected their information requirements. By doing so, the cognitive demands of the
information search task were different from tasks where auditors mu<i generate
hypotheses and determine their own informarion search requirements v out the aid of
an external list containing all the information germane to the case.

This research examined this contention by mani- ulating the inf nation search
regime. The task information was identical under - ¢ two re.une., b under the
traditional regime auditors chose items from a meny Of all the informati. 1 available;
under the active search regime auditors had to determine what information v - . required
and pose questions to a computer. The results indicated that indecd the pe  mance of

the two groups did difier: auditors vnder the acrive search regime wucted less
information search, accessed fewer caiegories of information and were ore iikely to
generate hypotheses without conducting any corresponding information - .ch.

Participants under the traditional search regime were more likely to conduct -carc
without an underlying hypothesis, supporting the notion that information sear : tasss
under such a regime indeed require less cognitive involvement. These results were
generally more pronounced for unstructured tasks.

It was also expected that experienced auditors would demonstrate superior
performance compared to the novices by virtue of their more elaborate memory network
and detailed problem schema. Furthermore, it was hypothesized that there would be an
interaction between the information search regime and experience: if the active search
regime was more cognitively demanding, experienced subjects would outperform novices
to a greater extent as they would be more capable of meeting these demands. Differences
between the two groups would be less apparent under the traditional search regime as
participants could passively scan through the information. There was some evidence to
indicate that the differences in the amount of information search were more pronounced.
There were also more pronounced differences in efficiency of search between experienced
and novice auditors under the active search regime versus the traditional one.

The results of this study were also run using various measures of expertise. Many
of the findings were similar, and it appeared that general problem solving ability as
measured by participants’ scores on four General Management Admissions Test questions
was related to efficient infcrmation search.

Overall the results indicate that the ability to conduct information search is a
component of the professional judgment possessed by experienced auditors, and that the
way in which information is presented and retrieved affects the cognitive processes
required to perform information search tasks.
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Chapter 1. Introduction
I. INTRODUCTION

The purpose of this research is to examine the information search behaviour of
expert and novice auditors in an experimental setting under two different information
search regimes. The principal difference between the two regimes is the way in which
participants request information. Under the traditional regime, as with most information
search studies (eg. Abdel-Khalik and El-Sheshai, 1980; Bédard and Mock, 1992; Kaplan
and Reckers, 1989; Knechel and Messier Jr. 1990; Simnett and Trotman, 1989),
participants arz presented with a menu of all the information available, from which they
make their information selections. In contrast, the active regime does not provide
participants with the information menu. Instead, they must determine their own
information requirements and enter information requests into the computer. The computer
program contains a natural language processor which interprets the requests and provides
the subjects with the appropriate information. This second regime is designed to provide
a more realistic task environment since in many real life situations problem solvers are
rarely explicitly told what information might be relevant to a problem solution (Bowden,
1935).

It is proposcd that the cognitive processes utilized by the participants are different
under the two regimes. The second regime forces the participants to engage in a more
active information search process, which in turn encourages them to draw on their pre-
existing knowledge to guide that search. This study may therefore be more effective than

previous studies in uncovering differences between experienced and inexperienced



n
auditors as their knowledge structure is a more influential determinant of their behaviour.

Also, participants in this study performed multiple tasks which varied in their
degree of structure and complexity. The level of task coraplexity may have a significant
impact on the results found (Abdelmohammadi and Wright, 1987; Adelson, 1984; Bonner,
1990). Furthermore, there is increased interest in auditing research in employing
scenarios that are both more complex and closer to actual auditing contexts (Tubbs,
Messier Jr., and Knechel, 1990; Bedard and Biggs, 1990, Gibbins and Jamal, 1993).

This chapter proceeds as follows. The next section discusses the motivation for
this research and its contribution. The third section contains the literature review. The
literature review will examine the findings regarding how the memory structure of experts
and novices differ, and then will consider the implications of that expertise under the two
different information search regimes. The last section discusses the experimental design,
and includes details regarding the tasks used and the administration of the experiment.
II. MOTIVATION FOR STUDY

One of the principal objectives of auditor research is to eventually improve the
efficiency and effectiveness of the auditing profession. An understanding of auditors’
decision processes can improve audit efficiency by permitting a comparison of different
processes, and ultimately allowing the firms to develop training methods and decision aids
to encourage processes that are considered desirable. Insight into decision processes can
also improve audit effectiveness by highlighting common weaknesses or judgment
fallacies, and by providing an expert "benchmark" against which actual judgments can be

compared. In order to attain these goals, it is important to understand the differences,
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if any, that exist between the decision processes of expert auditors and novices: such
knowledge would be required, for example, to establish what sorts of tasks can be
appropriately assigned to junior auditors, where errors in judgment are likely to arise, and
how decision aids can be used to reduce the occurrence of such errors.

This research is designed to contribute to our understanding of auditor judgment
in three ways. The first goal of the study is to investigate the role of experience in the
information acquisition phase of the judgment process. The information acquisition
phase of the judgment process has received relatively little attention in the past (Bédard
and Mock, 1992) although there are ample reasons to devote research efforts to this area.
Generally Accepted Auditing Standards require that auditors must document the audit
evidence obtained to support the content of his report (CICA Handbook, Section 5145).
This would imply that significant audit decisions must be supported by information
gathered and that the decisions must be congruent with that information. Indeed,
Anderson (1984, page 100) noted that information search and collection are among the
most time consuming areas of the audit process. This contention has been supported by
studies such as Biggs and Mock (1983) which found that information acquisition
accounted for between 31% and 49% of the total operators generated in subjects’
protocols. Moreover, research has indicated that the selections made at the information
acquisition stage can be critical to the final judgment. Abdel-Khalik and El-Sheshai
(1980) and Simnett and Trotman (1989) compared the performance of auditors to
computerized models in predicting firm failure. Both studies divided the auditors into

various groups which differed by whether the information was selected by human
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participants or computerized models, and by whether the information was evaluated by
human participants or computerized models. By comparing the success rates of the
various groups in predicting the likelihood of bankruptcy, they were able to determine
whether humans performed better than the models or vice versa, and whether the source
the performance differences occurred in the information selection or evaluation stages.
They found that the participant’s choice of information, rather than their processing of
the chosen cues, was the limiting factor in their eventual conclusion. Similarly, Biggs and
Mock (1983) concluded that incomplete search and premature closure on alternatives
limited the quality of auditor decision processes. Thus, information search is critical to
the effective and efficient course of an audit (Heiman, 1990) and any improvements in
this phase could potentially yield large benefits to the profession. Finally, it has been
suggested that incorporating information search into experiments is more realistic
(Einhomn, 1976) and could increase task involvement (Abdel-Khalik and El-Sheshai,
1980).

The second goal of this research is to study the impact of the two different
information search regimes. Although information search has received some attention in
auditor judgment research, it has been studied more extensively in fields such as
consumer research, medical diagnosis, and judicial decision making. The traditional
information search regime has been the dominant paradigm among these information
search studies, usually using information display boards (IDB’s). With an IDB, subjects
are given a "menu" of information cues. When they select a particular cue, they are then

presented with the detailed information pertaining to that cue. Their information search
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behaviour is examined by monitoring the cues selected. Computers have been used to
refine this methodology by having the menu of cues presented on the screen and subjects
enter their selections on the keyboard. The methodology is essentially the same, except
the computer rather than the researcher monitors the information selections and the
computer can track the time elapsed at different phases of the experiment. Frequently,
the focus of these studies is to determine under what conditions the subjects neglect
some of the information available since he or she can choose to view the entire
information set if he or she chooses by requesting to see each information item on the
menu.

Tke IDB methodology and its computer variations place some constraints on the
type of problems used and the insights gained. IDB’s in particular are often used in
problems where the information can be easily organized into a matrix format. For
instance, in consumer research the problem often involves a brand by attribute matrix
where the subject must choose among the different alternatives (Brucks, 198%). More
generally, however, this methodology is most easily applied to problems where the
relevant information can be clearly and concisely divided under easily labelled and well-
understood cues that can then be displayed in a menu format.

Protocol studies have also been used to study information search behaviour (eg.
Anderson, 1988; Biggs and Mock, 1983; Bouwman et al 1987). In these studies, the

researcher assumes that information is acquired if it is mentioned in a subject’s protocols’.

'"The use of protocol methods and IDB’s are not mutually exclusive as it is
possible for the researcher to collect subject’s protocols while they are completing an
IDB task. An example of such an approach is Biggs, Rosman and Sergenian
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Using a protocol study in general permits the use of more complex tasks than those
imposed by the use of IDB’s and allows a very rich, detailed analysis (Klersey and Mock,
1989); however, protocol studies generally have very small sample sizes and are thus
arguably more useful for generating theory than testing hypotheses (Payne, Braunstein
and Carroll, 1978). In addition, Biggs, Rosman and Sergenian (forthcoming) found using
a computer-based methodology provided a more accurate trace of information search
behaviour than protocols alone. However, the greatest limitation is that these traditional
regime studies, whether they use IDB’s or protocols, readily provide all the information
to the subject, or at least a; description of all the information available. The subjects do
not have to determine beforehand what information they need: their information
acquisition decisions are based on the list presented to them.

The information search regime is important as it significantly affects the task
demands faced by the subject. For example, when a person looks for an apartment as in
Payne (1976) he or she may decide that the rent and the number of bedrooms are the
criteria to use in his or her selection. However, if presented with an exhaustive list of the
criteria that could be applied to apartment hunting (noise level, access to bus routes,
elevator vs. walkup, cleanliness, free cable, balcony, air conditioning etc.) the subject may
decide that several additional cues are also important to the decision and will gather
information on those cues. The act of presenting the cues therefore may affect the
outcome of the task because the information search may be more extensive, particularly

if the subject is inexperienced to the task.

(forthcoming).
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Another difficulty with the traditional search regime is that it is not well suited to
some problems, because allowing a subject to see all the relevant information may unduly
point subjects towards a particular conclusion. For example, consider a medical diagnosis
problem where the patient has a rare condition that requires some sort of unusual
diagnostic test. According to the standard IDB technology, for instance, subjects would
see from the menu of diagnostic information available that they could ask for the results
from that particular test. Because the subject sees that that test is potentially relevant and
assuming he or she knows what illness it detects, the subject will consider the rare
condition as 2 possible solution when it otherwise may not have occurred to him or her.

The second contribution of this study is thus to examine the effect of a different
information search regime, where participants generate their own information requests
rather than being presented with all the information up front, or choosing items from an
exhaustive menu. The details of the computer program used for the experiment are
included in Appendix A.

There are several advantages to this methodology. As mentioned previously, there
is increased interest in examining behaviour in realistic audit environments (Biggs, Mock
and Watkins, 1989). Studying information search in this manner may preserve an
important facet of the real world task environment. In many, if not most, real life
information search tasks auditors must determine on their own what information they
require as there is no extemnal source of guidance, such as a menu of cues. Indeed,
Robinson and Fertuck (1985) noted that a major criticism of most clinical studies is that

the information is neatly summarized whereas information is rarely received in such
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simplified form in real life. Also, when subjects are given a limited number of factors
to consider artificial model-fitting may result because subjects will tend to use all the
information provided to them. Similarly, Bédard and Chi (forthcoming) have suggested
that future research studies should try to present the information in such a way that they
auditor is forced to make "order out of chaos".

At this point, it should be noted that a few information search studies have used
an information search methodology similar to the active information search regime
proposed here. Brucks (1985) did a study of consumers’ information search behaviour
in the decision to select a sewing machine. In her study, subjects entered their
information requests into a computer which was relayed to the researcher’s computer in
another room. The researcher then interpreted the request and relayed the appropriate
information back to the subject. This avoided the menu of cues problem, although the
interface proposed here is different as the computer program interprets the question rather
than the researcher doing so. This allows many subjects to perform the experiment
simultaneously, thus decreasing practical constraints on the number of subjects. More
importantly, it also reduces the possibility of experimenter bias that could occur if the
requests of different experimental groups are systematically interpreted differently. Using
a computer program also reduces the delays imposed on the subjects between entering the
question and receiving the answer. Hershey et al (1990) also conducted an information
search study with financial planners where subjects told the experimenter what
information they would require and were then given cards containing the appropriate

information. This approach was also vulnerable to the problem of researcher bias in the



interpretation of subjects’ questions® as well as a limited number of subjects.

Although these two studies did use a active information search regime, the goals
of this study are different. First, this study examines auditors rather than consumers or
financial planners. Thus the participants as well as the nature of the tasks are very
different. Secondly, the other studies did not consider the impact of the information
search regime or the underlying reasons for its effects.

The final contribution of this research is to use an unstructured task, which is
characterized as a unique and undefined problem with little or no external guidance
available. According to Gorry and Scott-Morton (1971) and Keen and Scott-Morton
(1978) the degree of judgment required in a task increases as the task becomes less
structured. Expertise thus becomes more important and novices may be less equipped to
rise to the demands of the task (Abdolmohammadi and Wright, 1987; Bédard, 1989).
The nature of this expertise and how it affects information search will be discussed in
detail in the next section.

The active interface discussed here is particularly well suited for examining
unstructured tasks because the degree of structure inherent in the experimental task is
compromised less by the methodology used to study information search. The use of an
IDB imposes some structure on the information search task because it provides external

guidelines to the subject regarding what information is potentially relevant. Also, having

*The problem of research bias could be reduced or eliminated by having the
experiments administered by assistants who were blind to the research hypotheses or
by having assistants monitor each other. It appears that these measures were not taken
in either study.
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an orderly list of cues may help the subjects develop an orderly approach to the problem
which would lessen the necessity of having an internal problem solving schema to draw
upon. Compared to a traditional information search regime, participants under the active
regime are not given a list of cues so the task does not become more structured simply
as a by-product of the experimental interface.

If the experimental task is both more realistic and more difficult than experimental
tasks used in the past, due both to the nature of the task itself as well as the challenges
imposed by the experimental interface, it could be more successful in uncovering
differences between the performance of experts and novices. As discussed, one goal of
auditor expertise research is to discover how to impart the experts’ problem solving
ability to the novices. It is particularly important that auditors possess such expertise
when they encounter unstructured tasks. It may be impossible or inefficient to construct
decision aids such as audit firm questionnaires for these tasks (McDaniel, 1990) since
they are unique or undefined problems by definition, and there may be little external
guidance available. Thus, problem solving expertise becomes more critical. Furthermore,
these types of tasks may be encountered more frequently by the auditing profession as the
business environment becomes more complex. For example, as industries become more
specialized, assets become more technologically complicated, and financing instruments
become more exotic, it becomes increasingly likely that standardized decision aids would
not be applicable to many situations encountered by auditors.

Despite the importance of understanding the differences between expert and novice

auditors, there have been few consistent findings regarding the superiority of experts over
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novices (for reviews, see R. Ashton, 1983, Bédard, 1989, Bédard and Chi forthcoming,
Bonner, 1990 and Joyce and Libby, 1982). One possible reason for this may have been
that the tasks were easy enough that novices could perform as well as the experts.
Shanteau (1984) suggests that, once given the relevant cues, inexperienced subjects may
be able to act like experienced subjects. Indeed, Adelson (1984) noted that if a task is
phrased in a certain way novices can actually outperform experts. Frederick and Libby
(1986), Abdolmohammadi and Wright (1987) and Bonner (1990) have noted that the
differential between novice and expert auditor performance can be affected by the nature
of the task used.

The realism of the active interface could also increase the likelihood of uncovering
differences between experienced auditors and novices since experienced auditors have had
greater exposure to real-life auditing tasks. If providing all the information either up front
or via a menu reduces the task to a "textbook" case, there may be few differences
between the groups as their formal classroom wcaining is similar. In fact, novices may
have a significant advantage in this type of setting as their training is more recent. Thus,
the further removed the experimental situation is from "real life" the more the experienced
subjects and novices are on a level playing field. Hogarth (1991) noted that in (traditional)

laboratory experiments:

subjects are presented with relatively isolated experimental stimuli and are asked
to make judgments concerning hypothetical clients. However, in the context-rich
domain of real world audit experience it is feasible that auditors may be alerted
to examining particular variables by picking up cues that would be hard to
replicate in an experimental setting. For example, one domain of auditor expertise
that would be difficult to study in laboratory settings is the ability to detect rare
"broken leg" cues that alert auditors to potential problems.



Hogarth then suggests the development of a computerized audit game not unlike
the experiment being done here.

Finally, the active interface could reveal experience effects as the increased
cognitive demands imposed on the participants by a directed search process may
essentially force experts to "reveal their hand". Figure 1-1 contains a model of the
informatién search process. The subject begins by reading the problem statement and
deciding whether he or she is ready to arrive at a conclusion. If not, the subject then
acquires more information. Under the traditional methodology the subject can either select
and read the next information item (a passive search strategy) or the subject can engage
in a more active search process. The decision diamond at this stage is blank, to indicate
that many factors could influence the subject’s decision to either deviate from or maintain
a passive search strategy. These factors could include the subject’s ability, interest, or
motivation. For instance, Bédard and Mock (1992) found that only 17 percent of their
experts and 4 percent of their novices deviated significantly from a sequential search at
the detailed level, consistent with subjects minimizing their cognitive effort for any of the
aforementioned reasons. If a subject chooses to engage in a more active search process
this involves using the knowledge contained in long term memory to determine what
information is required and where to obtain that information. This active, directed search
strategy will be apparent to an observer as long as the information chosen by the subject
is in a different order than its sequential presentation in the experiment. The two possible
information search paths correspond to a distinction between bottom up and top down

processing. The left path, corresponding to a passive search, is characterized by bottom
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up or stimulus driven processing in that the information is received by the subject in the
same sequence that it is presented. The right path, corresponding to an active, directed
search, is characterized by top-down processing in that the subject’s long term memory
is used to determine what information is required (Eisenstadt and Kareev, 1975). These
top down processing mechanisms will be discussed further on in this chapter. The point
to be made here is that under the active regime the subject cannot follow a passive search
strategy since no information is presented unless the subject requests it. The research is
less vulnerable the problem of subjects choosing against an active strategy due to a lack
of interest or motivation,. as they have no option. They have to utilize top down
processing to guide their information search, thus better revealing their cognitive
capabilities in this area and highlighting differences, if they exist, between experts and
novices.

III. LITERATURE REVIEW

A. Introduction

The key focus of this and other information search studies is to understand what
factors affect both the extent and the nature of information search. Memory structure
is considered to play a pivotal role in this process. The literature suggests that experts
conduct information search differently from novices because their memory structures are
different. The first section of the literature review discusses the nature of memory
structure, how that structure may differ between experts and novices and implications for
information search in general. The results of the testing of the hypotheses developed in

this section will be presented in Chapter 2. The second section of the literature review
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will discuss the effects of expertise under the two different information search regimes.
The results of the testing of the hypotheses developed in this section will be presented in
Chapter 3. Table 1-1 summarizes the variable(s) investigated under the hypotheses.

Before embarking on the literature review, two general caveats must be
meationed. First, up to this point the tcrms "expertise” *and "experience” have been used
interchang.ably, and this chapter will quote studies that used experience measures as well
as studies on expertise. This has been a source of confusion in the expertise literature,
particularly in auditing: very often experience is used as a proxy for expertise, so studies
have made conclusions regarding expertise based on research which actuully classified
subjects according to experience®. This is probably due to the practical difficulty involved
in identifying beforehand what would constitute an expert for a given experimental task
and finding an adequate sample of such experts’. Nevertheless, there is a growing body
of evidence that indicates that the concepts of expertise and experiencz are indeed

different so experience alone as a proxy may be problematic. (Bedard and Biggs, 1991;

Bédard, 1989; Bédard and Chi, forthcoming; Bonner and Lewis, 1990; Bonner and

3Although there are many definitions of expertise, this paper will use the definition
advanced by Frensch and Sternberg (1989). They define expertise as "ability, acquired
by practice, to perform qualitatively well in a particular task domain”.

*Most studies actually classify subjects according to their position in the firm on
the grounds that this "approximates the expertise the firm ascribed to each individual”
(Moeckel, 1990).

In a limited number of tasks, experts can be readily identified. For instance,
studies of computer controls can use computer audit specialists (eg. Bédard and Mock,
1992; Biggs, Messier and Hansen, 1987; Weber, 1980) or studies with tasks requiring
specific industry knowledge can use auditors who specialize in those industries (eg.
Johnson, Jamal and Berryman, 1991).
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Pennington, 1991).

Still, in the auditing domain both research on the effects of experience and
expertise have interesting implications. It is valuable to understand the effects of
experience because experience is generally the basis for task assignment in auditing firms
(Libby and Frederick, 1990). It is likewise important to understand the effects of
expertise as it is the comerstone of the auditing profession (Bédard, 1989). As
mentioned, an important goal of audit judgment research is to determine how expertise
affects performance and how it can be imparted to novices.

This study follows the approach used by Bedard and Biggs (1991) and Choo
(1991). These studies initially classified subjects based on years of experience and firm
position, but also collected data regarding subjects’ expertise in the specific task areas.
These studies analyzed that information to determine if the additional measures provided
increased explanatory power. As with those studies, the initial supposition here is that
experience is indeed a proxy for expertise, and expertise literature is used to support the
hypothesized differences between experienced and novice auditors. However, all
hypotheses are also analyzed using various measures of expertise suggested by previous
literature. The specific measures employed are discussed in Chapter 2.

A second caveat to note is that the literature review in some areas borrows from
expertise research conducted in fields outside of auditing. It is efficient to take advantage
of significant research endeavors undertaken in other domains, but care must be taken
when applying them to auditing (Biggs, Mock and Watkins, 1989). There are several

reasons why findings from other areas may not apply to auditors. First, the stimuli may
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be different, which could result in different sorts of cognitive processes being invoked
(Ericcson and Simon, 1980). For instance, chess players usually deal with visual images
of chess patterns (Larkin et al, 1980) whereas auditors often deal with descriptions of
events that can be encoded by propositions®. Second, some conjectures (which may not
be correct) must be made in order to apply findings to auditing knowledge . For instance,
researchers in other areas make distinctions between abstract and superficial problem
characteristics, and it is unclear what the analogy in auditing would be. Thirdly, expert
auditors may be fundamentally different from experts in other areas. There is a possibility
of a self-selection bias: people who choose to become auditors may do so because they
differ in their abilities or manner of processing information from people who choose other
professions. Auditors also function in a different environment than other professionals and
thus may subject to different influences (Gibbins and Jamal, 1993). Similarly, the need
to justify his or her decisions is an integral part of an auditor’s judgment process
(Gibbins, 1984) while it may play a less important role for other professionals. Finally,
it has been suggested that expertise in auditing may develop in a different fashion (or not
at all) because the learning environment may be impoverished in terms of its feedback
(Waller and Felix, 1984a) and compared to other disciplines, auditors have a great depth
of exposure but to very few clients (A. Ashton, 1991). However, despite these
differences, many of the expertise findings from other domains have indeed been found

to hold in auditing (Bédard and Chi, forthcoming).

SPropositions can be defined as the smallest unit of knowledge that can possess a
truth value (Anderson, 1980) and are often depicted as short sentences (Best, 1986).
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B. Memory Structures, Expertise and Information Search

The building blocks for our current understanding of memory structures originate
from theories of semantic memory networks. The idea of such a network was first
advanced by Quillian (1968). According to his theory, concepts are nodes in the network
that are linked together to reflect associations between those concepts. As a particular
concept node is searched it becomes activated, that is, the knowledge contained in that
node is brought into a state of heightened accessibility. That activation spreads outward
along the associative links to other related nodes, also heightening their accessibility. This
is referred to as the spreading activation effect. The strength of the activation of a related
node is influenced by the strength of the association between it and the source node
(Collins and Loftus, 1975).

The existence of semantic priming has been well-documented (Best, 1986) and can
be explained by the network model of memory and the spreading activation effect. An
experiment conducted by Meyer and Schvaneveldt (1971) illustrates this phenomena.
Subjects were given pairs of elements and had to state whether the elements were words
or not. If both elements were words, subjects’ reaction times were faster if the second
word was semantically related to the first word. This supports the spreading activation
effect because when the subject reads and thus activates the memory node representing
the first word that activation spreads to semantically related nodes. Thus, when one of
those related words is the second element of the pair the subject can decide more quickly
if the element is a word as there is less effort and time involved to boost the activation

of the second word sufficiently to perform the experimental judgment.
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The original studies of the spreading activation model generally looked at very
basic knowledge. For example, the word pairs used to document the semantic priming
effect in the Meyer and Schvaneveldt (1971) expressed very commonly known
relationships such as nurse-doctor, bread-butter, and apple-banana. Researchers have
applied the potion of a semantic memory network to more specialized fields of
knowledge, such as physics, computing science and medical diagnosis. The challenge for
researchers studying expertise has been to discover the nature of the associations between
concepts in these areas.

Schemas have been used to conceptualize the structure of this knowledge.
Although there are many definitions of schema (Choo, 1989), one possible definition
by Taylor and Crocker (1981) says that a schema contains general knowledge about a
defined domain, including a specification of the relationships among its attributes, as well
as specific examples or instances of the stimulus domain. In this manner, the schema
conceptualization of knowledge is akin to the associative networks of memory; they both
envision memory or knowledge as a series of concepts that are linked together according
to shared relationships, and the activation of one concept will lead to increased activation
of others related to it. Gibbins (1984) and Waller and Felix (1984c) have suggested that
such schemas or "templates” are developed and used by auditors.

Expertise research has found at least three differences in the expert’s and novice’s
structure of domain specific knowledge. First, the expert’s memory structure contains
more concepts because the expert has a greater amount of domain specific knowledge

(Bettman and Park, 1980; Johnson and Russo, 1984; Punj and Staelin, 1983). Within the
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domain of auditing, Waller and Felix (1984c) propose that the expert’s schema contains
information about the kinds of values that can be assigned to pasticular phenomena, the
relations that must hold between these values, and default values, allov’ing them to make
inferences beyond the information presented in a given situation. Empirical results have
confirmed, for example, that experienced auditors have more extensive knowledge of
potential financial statement errors and error occurrence rates (Libby and Frederick,
1990). Tubbs (1992) similarly found that experienced auditors could generate more
potential errors in the sales/receivable/receipts transaction cycle in a free recall task than
inexperienced auditors.

A second difference between experts and novices is that the concept nodes in their
memory are linked together in a more complete and complex fashion as the expert has
a greater understanding of the relationship between and patterns among concepts (Chase
and Simon, 1973; Voss, Vesonder and Spilich, 1981; Johnson and Russo, 1984). One
implication of this second difference was demonstrated in an experiment by Fiske, Kinder
and Larter (1983). Humans have limited capacity in their working memory. Although the
capacity in long term memory is virtually unlimited, humans only seem to be able to hold
about seven "chunks" of information in working memory at a time. This poses constraints
on the amount of information that can be processed and manipulated by subjects. Fiske,
Kinder and Larter hypothesized that if experts’ knowledge is linked together more tightly,
their knowledge chunks are larger and thus hold more information. Essentially then,
experts can handle more information because the "chunks" that they can handle and

manipulate in working memory contain more concepts. To test this, they provided
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subjects with political information about a hypothetical country that held various
inconsistencies with the introductory information provided. If experts had more effective
processing capacity, they would be more likely to process the inconsistencies and thus
revise their conclusions away from the expectations created by the introductory
information. This effect was found.

The content and composition of the experts’ memory network carry several
implications for information search. There are two predominant relationships between
expertise and information search, referred to us the enrichment hypothesis and the
inverted "u" hypothesis (Johnson and Russo, 1984). According to the enrichment pattern
there is progressively more information sea.ch as expertise increases. Because the expert’s
knowledge is more tightly woven into chunks, he or she may have more processing
capacity to handle more information. As Fiske, Kinder and Larter (1983) found, the
memory network of the experts has more links due to their extensive knowledge of
plausible relationships and categorical organization, allowing them to encode more
information more efficiently (Johnson and Russo, 1984). Experts may be more likely to
search for new information as they have a greater payoff in that they can understand and
evaluate the implications of new information with comparatively less effort (Alba and
Hutchinson,-1987). Similarly, following the results of Miyake and Norman (1979) the
experts may be aware of some attributes about which they lack information and are more
capable of forming questions about those attributes. These factors would all result in
more extensive information search by experts.

In addition to generating larger processing capacity, the proposition that experts’
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knowledge structure contains more relational linkages has implications regarding their
ability to generate hypotheses. If an expert’s knowledge network contains more
information regarding cause-and-effect relationships, he or she should be able to generate
a greater number of hypotheses regarding causes of a particular event. For instance, Libby
and Frederick (1990) found that more experienced auditors have a larger number of
plausible errors available from which to form hypotheses. Similar results were found by
Bedard and Biggs, 1991.

However, because the expert has more knowledge content, he or she may need to
retrieve less information from the situation at hand, which could result in the inverted "u"
pattern. According to this pattern, the amount of information search increases as expertise
increases for the reasons mentioned, up to an intermediate level. At high levels of
expertise, though, the amount of information search begins to decline. This is because
experts can retrieve information either from the situation at hand or it may be directly
retrieved or inferred from the information stored in their memory (Brucks, 1985;
Lawrence, 1988). That is, pre-existing knowledge may act as a substitute for information
from the situation at hand. For example, some lens studies for internal control judgment
have found that experts rely on fewer cues than novices, and that they place a large
degree of reliance on segregation of duties (Hamilton and Wright, 1982). Experts may
have found in the past that segregation of duties is so effective that it compensates for
otherwise weak controls, or that segregation of duties is strongly correlated with other
effectively designed controls. Therefore the expert may not retrieve any information other

than segregation of duties from the information at hand because of pre-existing knowledge
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in his or her memory structure regarding the relationship between segregation of duties
and other control mechanisms.

In essence then, experts may exhibit either more or less information search than
novices depending on which effect dominates in a given situation (Johnson and Russo,
1984). The inverted "u" effect occurs as experts take advantage of their previous
knowledge, whereas the enrichment effect occurs as experts take advantage of their
superior encoding and hypothesis generation skills. It is reasonable to expect that the more
novel are the details of the problem situation at hand the less direct relevance previous
knowledge will have. Thus, the inverted "u" effect will become less pronounced relative
to the enrichment effect. Supporting this assertion, Punj and Staelin (1983) found that
specitic prior knowledge was related to less information search while general prior
knowledge led to increased information search. Similarly, Brucks (1985) looked at
information search in a purchase situation using hypothztical brands so specific prior
knowledge was not usable. She found that experts’ superior encoding ability resulted in
an enrichment effect as hypothesized.

It is expected in this study that the enrichment effect will dominate the inverted
"u" effect because of the nature of auditing. In auditing, as opposed to judgments made
in many other domains, auditors must gather information not only to make decisions but
also to justify them (Gibbins, 1984). It is therefore unlikely that an auditor, at least
consciously, would substitute pre-existing knowledge for external knowledge as this
would be less justifiable according to generally accepted auditing standards. Moreover,

the substitution of pre-existing knowledge for information from the task at hand is
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somewhat unlikely given the design of the experimental tasks, which are discussed in
detail in the fourth section of this chapter. Although the tasks were based on real audit
situations, the clients that served as the bases for the cases were from a different office
and their names were changed. Hence, the subjects are unlikely to have specific prior
knowledge germane to the task. Therefore it is expected that experienced auditors will
search for more information as a result of their superior encoding and hypothesis
generation abilities. Furthermore, it is expected that more categories of information will
be searched when information items are categorized by the underlying hypothesis that the
information addresses. That is, if more hypotheses are generated by experienced auditors,
it is expected that will conduct a commensurately broader search to investigate those
hypotheses. This leads to the following hypotheses, stated in alternative form’:

H 2.1: Experienced auditors will request more information items than the novices
will.

H 2.2: Experienced auditors will generate more hypotheses than novices will.

H 2.3: Experienced auditors will search through more categories of information than

novices will.

"The following conventions will be used for the statement of hypotheses
throughout this thesis: First, all hypotheses are stated in alternative form. Second, all
hypotheses are numbered in a manner consistent with the chapters of the thesis. For
example, tests of hypotheses 2.1 through 2.9 are presented in Chapter 2. There is no
hypothesis 1. Third, all hypotheses relating to the effects of "expertise” refer to the
relevant experimental groups as "experienced auditors” and "novices". This was done
as the subjects were initially classified according to their experience on the grounds
that many studies in auditor research use experience as a proxy for expertise, as
already discussed. The hypotheses were also tested using different measures of

expertise.
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It is also expected that experienced auditors will be more efficient in allocating
their information search efforts (Bédard and Chi, forthcoming). Heiman (1990) suggested
that the ability to generate hypotheses regarding the causes of errors and to rank their
likelihood is an important ability that auditors develop. However, Heiman did not study
the differences in the ability of expert vs. novice auditors to generate hypotheses and
assess their likelihood. Also, she stated that such an ability is important to the efficiency
and effectiveness of the audit process as this information guides the information search.
However, she did not study the link between the generation of those causes and the
subsequent information search. That is, one may be able to generate hypotheses and rank
their likelihood, but if the subsequent information search is not guided by those
hypotheses, or the amount of information search allocated to investigate a particular
hypothesis is not proportional to its likelihood, audit efficiency and effectiveness may still
be compromised.

In order to assess search efficiency, participants were asked to report all possible
hypotheses they investigated, plus any other hypotheses that they can think of after each
experimental task is completed. They were then asked to rank these hypotheses in order
of likelihood. This information is used to test the following hypothesis:

H 2.4: Experienced auditors will be more efficient in that the amount of information
search in an area will be proportional to the likelihood they assign to it.

It is expected that since the experienced auditors will have a larger information
set when solving the problem they are likely to generate different solutions than the

novices. This follows from the results of Abdel-Khalik and El-Sheshai (1980) and Simnett
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and Trotman (1989) who found that the information searched was an influential
determinant of the conclusion reached. The hypothesis is:

H 2.5: Experienced auditors will reach a different conclusion than the novices will.
A third difference between novice and expert memory structure lies in the types
of associations represented by the links between concept nodes. An expert forms links
based on more abstract or deep relationships while the novice forms links based on
surface relationships. Chi, Feltovich and Glaser (1981) had experts and novices sort
physics problems according to the similarity between the problems. The experts sorted the
problems into fewer piles, and sorted them according to a "deeper” relationship (the
physics laws employed to generate a solution) as opposed to the novices who sorted the
problems according to the superficial similarities of the problems (such as whether they
involved an inclined plane). The authors suggested that since experts can see more
abstract relationships between concepts, their memory networks would include such
abstract linkages. Furthermore, Adelson (1984) demonstrated that novices think more like
experts when the task is designed to highlight abstract relationships between concepts.
It is difficult to apply this finding to auditing as one can only speculate what
would constitute a concrete or abstract relationship between concepts. However, Weber
(1980) used a cued recall method of an extensive list of EDP controls and found that EDP
auditors (the experts) exhibited more clustering by category than the novices did, where
the categories included input controls, output controls, documentation controis and so on.
Frederick and Libby (1986) designed an experiment to assess the knowledge content of

the memory network. The subject had to assess the likelihood of combinations of errors
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occurring, where the combinations were designed in such a way as to reveal the nature
of domain specific knowledge held by the subject. They found that experienced subjects
had more knowledge of the relations between controls and errors which affected their
likelihood judgments, whereas novices’ knowledge base was dominated by knowledge of
common account relations. Finally, Frederick (1991) found that both experienced subjects
and novices organized internal controls according to both a taxonomic representation of
control objectives within transaction cycles, and according to a schematic representation
of transaction flow. However, the experienced subjects exhibited greater clustering under
both representations than the novices, and were able to recall more controls when they
were presented schematically versus taxonomically.

It is contended here that experienced auditors will tend to categorize auditing
concepts and procedures according to their goals. Simply put, experienced auditors would
ask themselves "what could go wrong?", and the goals of their information search would
be to determine if these problems actually occurred. Depending on the particular task,
examples of such goals could be the detection of errors that may have occurred, or the
detection of financial statement assertions that may have been violated. This
categorization is consistent with the categorization differences found in the
aforementioned studies. Weber found that experts grouped controls that ensured proper
functioning of a particular phase of the process (a goal). Frederick and Libby’s findings
demonstrated that experienced auditors are more familiar with the errors that each control
is designed to prevent or detect (ie. their goals). Experienced auditors could presumably

use that knowledge as a basis for categorization.
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Novices, on the other hand, may categorize concepts and procedures according to
the methods performed such as vouching, confirmation, and analytical review?, as they
are less likely than experienced auditors to have the knowledge to categorize by goals.
According to schema theory, experience and repeated exposure promotes the development
of linkages. For example, a script is one type of schema that contains knowledge of
expected sequences of behaviours, actions and events; it enables understanding of a
particular accounting/auditing situation and provides a guide to appropriate behaviour in
that situation (Choo, 1989). According to the theory, scripts are episodic at first in that
they are retained as a cont.ext specific remembrance of a single experience (eg. an audit).
As similar episodic scripts are collected, commonalities are noted and generalizations are
made, thus eventually elevating the script to the categorical and finally the generalized
level (Choo, 1989; Kaplan and Reckers, 1989). The goals of a particular audit and the
particular audit procedures conducted to achieve them are generally specified in the
planning and evaluation stages of the audit (Ernst and Young, 1991) which are generally
performed by auditors at the senior level (Bonner and Pennington, 1991). Thus, novice
auditors may have had limited exposure to these stages of the audit process and the
connection between procedures and their goals may not be well formed. However, novices
are directly-involved in the performance of these procedures; hence the methods employed
may be a salient feature which forms the basis of their mental scripts developed to date.

A similar distinction between expert and novice categorization was made by

SAlthough this contention could lead to an implication that goal associations is an
“abstract" concept whereas a methodological orientation is a "concrete” concept, this
represents a leap in inference which is beyond the scope of this research.
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Adelson (1984) who suggested that computer programming experts as well as experts in
other domains tend to distinguish between what something accomplishes, ie. the goal,
while novices concentrate on how it is done, ie. the method. She suggested that goal
oriented categories are developed by experts because their flexibility provides greater
utility: the problem can be decomposed into elements that describe the subproblem to be
solved (the goal) and how it is to be done (the method). The goals are relatively fixed,
but they can be achieved several different ways. Having procedures grouped according
to the goals they solve allow them to be worked with easily and easily changed, enabling
the expert to find an optimal solution to a problem. That is, the expert can select among
various procedures that all perform the same objective to find the procedure that is the
most appropriate. Similarly, Alba and Hutchinson (1987) noted that goal-derived
categories are much less well established in consumers’ memory and the size of the
memory effects associated with goal derived categories increases with product familiarity.
It could therefore be considered desirable that experts be able to categorize
concepts according to their goals. Indeed, the audit manual of the national accounting firm
providing the participants for this study requires that in the planning stage, auditors
identify what could go wrong and evaluate the internal controls to prevent or detect these
errors and/or design substantive tests to provide assurance that these problems have ot
occurred (Emst and Young, 1991). This leads to the following hypothesis:
H 2.6: Experienced auditors will tend to retrieve information according to goal
derived categories whereas novices will tend to retrieve information according to

methodologically derived categories.
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A final difference between experts and novices lies in the amount of procedural
knowledge and problem solving templates or schemata they possess (Linde, 1986). An
expert may have a schema or framework containing general problem-solving strategies
(Voss, Greene, Post and Penner, 1983) and may also have templates developed through
exposure to problems in the past that are similar to the present situation and provide
guidance as to the correct procedures to follow (Novick, 1988; Bouwman, Frishkoff and
Frishkoff, 1987; Biggs, Messier and Hansen, 1987; Gibbins 1984). Several research
studies have supported the existence of a problem solving schema. Voss, Greene, Post
and Penner (1983) analyzed the protocols of subjects who were asked to discuss the
Soviet agricultural problem. Experts from a field outside political science who had no
domain specific knowledge still enjoyed an advantage over the novices, presumably
because they at least were able to apply general problem solving principles from their
own area to the new area. Similarly, studies in analogical transfer, which is the ability
to apply pre-existing knowledge gained from source problem to a target problem which
differs in some way from the source, have found that experts can use their knowledge
from past problems to approach new situations (Marchant, 1989; Marchant et al, 1991;
Novick, 1988). As a result it is expected that experienced auditors will be more efficient
and faster in performing the experimental task as their schema will contain certain pre-
learned condition-action rules (Larkin et al, 1980; Salterio, 1993). This leads to the
following hypothesis :

H 2.7: Experienced auditors will be more efficient in that they will spend less time

per item of information acquired than novices will.



30

A related hypothesis is that experts will tend to return less to information they
have already seen. With a well developed-schema, cxperts will be better equipped to
understand the implications of each information item and will have appropriate condition-
action rules in place to enable them to progress to the next step. Such results have been
found by Anderson (1988) and Hershey et al (1990). The hypothesis is:

H 2.8: Experienced auditors will perform fewer recursions than novices will.

Another manifestation of this general problem solving approach is that experts
may perform a more extensive search of the environmental context and background
information. Experts may be more conscious of the consequences of their judgment and
take more general business factors into account when gathering input for their decisions
(Gibbins and Wolf, 1982) and, according to the enrichment effect, they are capable of
handling such larger amounts of information (Fiske, Kinder and Larter, 1983; Johnson and
Russo, 1984). Biggs, Mock and Watkins (1989) found that experienced subjects spent
a good deal of time constructing a problem representation that included many domain
specific and general constraints. It is possible that the real-life problem solving schemas
of expert a. itors direct them to gain a thorough understanding of the client, the nature
of the business and the problems they face. Such knowledge is required by generally
accepted accounting standards and enables the auditor to tailor the audit and to better
provide certain services to the client, such as the management letter. Therefore, when
they invoke their problem solving schema in an experimental situation it may direct them
to conduct an information search that is more extensive than is required to solve the

express demands of the experimental task. Novices, on the other hand, tend to acquire
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only the information that is necessary for the given problem. This is consistent with the
observation that one drawback of expertise is that experts develop a highly proceduralized
problem solving approach, which may bring with it a degree of inflexibility (Marchant
et al. 1991): cxperts may search for more information than is required in the given
instance because they are unable to tailor their problem solving schema to the specific
demands of an experimental task. That is, experts in their day to day situations are used
to gathering background data regarding the nature of the client’s business, business risks,
and so on. Such information for some experimental tasks may provide the expert with a
richer understanding allowing him or her to arrive at a better judgment. However, even
if such information is not expressly helpful or required to conduct an experimental task,
the experts may gather the information anyways because it is dictated by their problem
solving schema. This leads to the following hypothesis:

H 2.9: Experienced auditors will retrieve proportionately more contextual data of a
general background nature than will the novices.

The hypotheses generated to this point deal with expected differences between
experienced and novice auditors, regérdless of the information search regime. As such,
they will be evaluated in Chapter 2 by comparing experienced auditors and novices across
both regimes as well as within the active regime alone. Chapter 3 will deal with the
testing of the hypotheses below regarding the impact of the information search regime.

The literature review and hypotheses for that chapter are contained in the next section.



C. Expertise and the Information Search Regime

It is expected that the participants’ information search behaviour will be different
under the traditional and active information search regimes. The reason for these
expected differences is that the underlying cognitive processes are different under each
regime. Specifically, under the active regime participants must generate hypotheses to
guide the information search so the process is relatively more cognitive-driven rather than
data driven. That is, the active regime discourages subjects from working backward from
the information provided to determine what the underlying hypotheses were. Secondly,
the active regime is more conducive to forward than backward reasoning. These two
factors and their implications are discussed below.

Einhorn (1976) noted that search cannot be directed without some sort of
hypothesis and therefore hypothesis formation occurs at a very early stage in the
information search process. The process of hypothesis formation is quite complex.
Bettman (1986) asserted that consumer information choices probably originate from a
mixture of memory- and stimulus-based processes. Similarly, the hypothesis generation
process in an audit situation can similarly be either top-down (memory driven) or bottom-
up (stimulus driven). A hypothesis may be generated through the activation of nodes that
are causally linked in memory. Aliernatively, a hypothesis may be suggested by the data
presented in the case or otherwise "inherited” from some external source. It is likely that
hypotheses tend to be produced by a bottom up process early in the problem solving
situation by both experts and novices as evidenced by the fact that both novices and

experts tend to scan the information until they have compiled a list of significant findings.
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Once that list has reached a sufficient size, then a hypothesis will be formulated
(Bouwman, Frishkoff and Frishkoff, 1987). For instance, research in the field of medical
diagnosis has found that subjects do not generate a hypothesis until some evidence
supports its existence (Rubin, 1975, as referenced in Biggs and Mock, 1983). Until the
hypothesis formation stage is reached, then, information search is passive and can
generally be characterized by a sequential strategy (Bouwman, Frishkoff, and Frishkoff,
1987). Once the subject has formulated hypotheses it is more likely that a direct, active
information search strategy will ensue as the subject gathers specific information to
investigate the hypotheses. If novices have more difficulty in generating hypotheses from
memory this would explain why research has found that they tend to favour a sequential
strategy throughout a task rather than a directed strategy (Bouwman, Frishkoff and
Frishkoff, 1987; Bédard and Mock, 1992; Johnson, 1988).

The active information search regime requires using a directed search strategy
since it is not possible to passively scan the information available in the order of
presentation. It is therefore expected that experienced auditors will outperform novices
to a greater extent than under a traditional search regime since the hypothesis fcimation
maust be memory driven rather than stimulus driven and an expert’s memory structure
contains a more complex network of causal links and a larger store of plausible errors to
assist in the process. Essentially, the auditor must recall from memory an explanation that
is appropriate to the observed situation, a process which is more difficult than recognizing
whether an established (stimulns-driven) hypotheses fits the observations (Bedard and

Biggs, 1991b).
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A second difference in the processing under the active and traditional search
regimes corresponds with the distinction between forward and backward reasoning. Larkin
et al (1980) described forward reasoning in a kinematics problem as starting from the
information given, accumulating knowledge about the initially unknown quantities, and
working forward to the problem solution. When subjects following this approach knew
all the values of the independent variables in a particular equation, they solved for the
dependent variable and continued this process until they reached the solution. Backward
reasoning, on the other hand, involves working backwards from the unknown solution
to the givens of the probiem. Subjects employing this strategy looked through all the
equations available until they identified one where the variable they were solving for was
the dependent variable. They then tried to solve the equation, and if any of the
independent variables were unknown they then tried to identify an equation that solved
for that variable. Larkin et al (1980) found that forward processing was characteristic of
experts’ problem solving, whereas backwards processing was employed more often by
novices. Backwards problem solving is much slower as deciding what to do next
occupies considerable time and places a substantial burden on short term memory (Larkin
et al, 1980); Also, such a process entails continually monitoring to sec if each successive
step has red-uced the difference between the starting point and the goal state (Ilershey et
al, 1990).

Backwards reasoning is facilitated by the information presentation format under
the traditional information search regime: in the kinematics example above, for instance,

backwards problem solving would be facilitated if all the possible equations were listed
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for the subjects. In a similar fashion, the traditional information search regime for this
study facilitates backwards reasoning. The goal is to provide an audit opinion, and the
various information items represent the means to arrive at that goal. Subjects can scan
the list and deterraine which of those information items will move them towards that goal.
This backwards reasoning process is more difficult under the active information regime,
however, as the subject must determine what information they need to arrive at their goal
and how to satisfy those requirements, without the aid of a list.

In summary, the active information search regime encourages participants to
engage in a directed search strategy. This is cognitively more demanding than a passive
strategy permitted under the traditional regime, so it is expected that the information
search behaviour of all participants will be less extensive and efficient under the active
regime, regardless of experience level. Specifically, since subjects under the traditional
search regime can infer the underlying hypotheses from the information presented whereas
active regime participants must generate their own hypotheses, it is expected that the
participants under the active regime will provide fewer hypotheses and conduct
commensurately less information search. This leads to the following hypotheses:

H 3.1:Participants under the active search regime will search for less information
than participants under the traditional one.
H 3.2: Participants under the active search regime will generate fewer hypotheses
than participants under the traditional one.
H 3.3: Participants under the active search regime will search through fewer

categories of information than participants under the traditional one.
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It is further expected that since information search under the active regime is
cognitively driven, it will be more closely tied to the participants’ generation of
hypotheses. On the other hand, traditional regime participants have the option of
conducting search without an underlying hypotheses so the link between their hypotheses
and search may be somewhat weaker. This leads to the next hypothesis:

H 3.4: Participants under the active search regime will demonstrate a closer
correlation between their information search and their hypothesis generation than
participants under the traditional one.

Following the same line of reasoning as hypothesis 2.5, it is expected that the
active and traditional search participants will arrive at different conclusions because the
extent of their information search is expected to differ. The hypothesis is therefore:

H 3.5: Participants under the active search regime will arrive at different conclusions
than participants under the traditional one.

Under the active information search regime, without a menu of the information
available, participants perhaps need to draw more extensively on their own problem
solving schema to direct the problem solving process. Engaging such a schema is likely
to be time consuming in that participants must decide what to do next compared to
participants under the traditional regime who can simply choose the next item on the
information menu. A second implication is that auditors may have difficulty proceeding
in an orderly fashion if their problem solving schema is not sufficiently developed. For
example, they may be unsure of the implications of a given piece of information and may

need to return to it later. Traditional regime participants, in contrast, may spend
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proportionately less time deciding what to do next as they may choose to passively scan
through the information. Furthermore, they may perform fewer recursions as the menu
of cues facilitates proceeding in an organized and methodical manner. This leads to the
next two hypotheses:

H 3.6: Participants under the active search regime will spend more time per item
of information acquired than participants under the traditional one.

H 3.7: Participants under the active search regime will be less efficient in that they
will perform more recursions than participants under the traditional regime.

The next major group of hypotheses predicts interactions between experience and
the interface. This is due to the fact that experienced auditors, by virtue of their more
elaborate memory network and problem solving schema as discussed in first section of
the literature review, will be more capable of handling the additional cognitive demands
imposed by the active information search regime which have been discussed above. Thus,
it is expected that the decrements in performance of experienced auditors in the active
search regime compared to the traditional regime will be less than the performance
decrements in the novice group. This expected relationship is shown in figure 1-3. For
instance, since experienced subjects may be able to generate more hypotheses and invoke
their problem solving schema to ensure that these hypotheses are adequately investigated,
it is expected that they will conduct more information search than novices. However,
since under the traditional regime search can be conducted without an underlying
hypothesis, any such differences between experienced subjects and novices may be less

apparent. The hypotheses are therefore:
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H 3.8: The extent by which the amount of information requested by

experienced auditors exceeds the amount requested by novices will be greater under
the active regime than under the traditional one.

H 3.9: The extent by which the number of hypotheses generated by experienced
auditors exceeds the number generated by novices will be greater under the active
regime than under the traditional one.

H 3.10: The extent by which the number of categories searched by experienced
auditors exceeds the number searched by novices will be greater under the active
regime than under the traditional one.

Similarly, it has been discussed that experienced auditors may possess more
detailed problem solving schema. Such schema could facilitate information search by
ensuring that hypotheses are appropriately generated and investigated, thus leading
experienced auditors to demonstrate closer links between hypotheses and search than
novices do. However, again these differences may be less evident under the traditional
regime as both experienced auditors and novices can conduct search without an
underlying hypothesis. Following the same reasoning, any differences in the goal and
method categorizations underlying the generation of hypotheses and subsequent
information search for experienced subjects and novices may be attenuated by the passive
scanning of information possible under the traditional search regime. The hypotheses are:
H 3.11: The disparity in the correlation between hypothesis generation and
information search of experienced auditors and novices respectively will be greater

under the active regime than under the traditional one.
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H 3.12 The differences in the goal and method categorizations used by the
experienced and novice subjects respectively will be greater under the active regime
than under the traditional one.

The variables reflecting the efficiency of information search in terms of time per
item of information search and the number of recursions are also expected to follow this
same pattern: experienced auditors may be more efficient than novices by virtue of their
more complete problem solving schema, but the differences may be more apparent under
the active search regime where the problem solving schema is more critical to the
performance of the task. The hypotheses are therefore:

H 3.13: The extent to which experienced auditors require less time per item of
information than novices will be greater under the active regime than under the
traditional one.

H 3.14: The extent to which experienced auditors perform fewer recursions than
novices will be greater under the active regime than under the traditional one.

One interesting result of information search studies is that subjects tend to
overestimate the completeness of the information they have seen and are insensitive to
information that is missing (Fischoff, Slovic and Lichtenstein, 1978; Mehle et al, 1981).
Therefore, even if hypothesis 3.1 is confirmed as participants in the active regime search
for less information, it is expected that they will be insensitive to the incompleteness of
their information set. This leads to the final two hypotheses, stated in alternative form:
H 3.15: Participants under both regimes will not differ in their ratings of the

completeness of the information.
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H 3.16: Participants under both regimes will not differ in their confidence in their
decisions.

In summary, then, it is likely that experienced auditors enjoy a significant
advantage over novices in the information search phase of the judgment process.

IV. EXPERIMENTAL DESIGN

The experiment was administered to auditors from one national accounting firm
gathered expressly to perform the experiment. Having all the auditors from one firm limits
the generality of the findings, so performing the experiment on auditors from other firms
may be a useful extension of the research.

As discussed in Appendix A, the experiment uses a program that runs on
Macintosh computers. Owing to funding limitations, the audit firm rather than the
researcher had to provide the computers. Thus, the population for the experiment was
restricted to those firms that use Macintosh computers.

The experiment was pilot tested twice on a total of 20 auditors. The purpose of
these pilot tests was to ensure that the instructions were clear, the information provided
was complete and adequately realistic, and the computer programs were working properly.

The actual experiment was administered on two consecutive days in the summer
of 1992. The active information search group consisted of 30 auditors who performed the
experiment in a Thursday afternoon session and the traditional information search group
consisted of 22 auditors performed the experiment the following day. Participants were
cautioned not to talk about the experiment after it was over. Both sessions were from 12

noon to 2 pm, with lunch provided for the participants beforehand.



41

Participants in both sessions were given a brief training demonstration. Both
sessions were given an example involving the audit of accounts payable. Participants
were shown how to select three pieces of information; the materiality for the audit,
confirming the account balances with major suppliers and vouching subsequent payments
to supporting invoices. Thus the participants in the traditional interface were shown an
overhead of a computer screen which contained a menu of those three information items
and were told that the items could be seen by using the computer mouse to point to the
button beside each item and clicking. The participants in the new interface were also
shown an overhead of the. computer screen that they would see and were shown how
retrieve the information pertaining to those same three items by typing their questions into
the computer. Participants in the new interface were also told that the computer answered
their questions by searching their questions for key words it recognized; hence, if one
of their questions wasn’t answered they should try to substantively rephrase it to increase
the likelihood that they would have different key words which would then trigger
successful retrieval. No participants in either session demonstrated any problems with the
operation of the programs.

The experienced group consisted of 26 managers and partners with an average of
7 years of e;(perience. The novice group consisted of 26 juniors who had an average of
1.1 years of experience in public accounting. The training room where the experiment was
administered contained 30 portable Macintosh powerbooks, one for each participant.

The experiment was a repeated measure split plot design as the information search

regime was manipulated between subjects, and each subject performed multiple



experimental tasks. The design of the experiment is shown in Figure [-2.

There were three experimental tasks in total, which varied in their degree of
structure. Firms generally develop decision aids such as questionnaires to aid problem
solving when problems are familiar, routine and structured. By using such a task there is
a danger that any expert-novice differences will occur simply because the experts have
used the decision aids more often and thus have memorized the procedures more
thoroughly. Therefore unstructured tasks should draw more extensively on the problem-
solving capabilities of the auditors as there are fewer guidelines available to assist the
information search and problem solving . As such, it is expected that the hypothesized
results for experienced auditors vs. novices will be stronger in the unstructured tasks’.

The structured task was the typical audit of a cash section of a small enterprise.
The task was completely straightforward, except that participants were told that it was the
first time their firm had audited the client and they had forgotten the firm’s detailed audit
verification questionnaire. ~The participants were therefore forced to conduct the
information search for this structured task without external guidance.

The next two tasks, which were less structured, were developed based on a series
of interviews with six practising auditors from a medium sized office of a national
accounting firm. These auditors were asked to describe difficult situations they had
encountered that had required professional judgment, and why such judgment was

required. The experimental tasks were selected from these situations as they required

° The results of the hypotheses in Chapters 2 and 3 were analyzed separately for
each experimental task. Then ANOVA analyses were used to determine if the results
between experienced subjects and novices were different among the tasks.
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extensive information search, and met the definition of unstructured as the problems were
unique and undefined with few or no guidelines available. | Sorry and Scott-Morton, 1971;
Keen and Scott-Morton, 1978). In both cases, the actual auditors found that the detailed
audit questionnaires developed by the firm were not applicable. The information provided
to the participants was based on the contents of the actual client files, although it was
simplified to reduce the time required to complete the task. Also, the names of the client
were changed and certain details were altered to protect their anonymity.

The first unstructured task required the auditor to make decisions regarding the
audit and valuation of animal inventory in a wildlife park. The auditor had to consider
both the most desirable accounting valuation treatment, and also consider the audit
implications and the degree of assurance that could be provided. The auditors had to
consider difficulties in verifying the quantities and historic costs of the animals. Also, the
client wanted to value the inventory according to market value. The auditors had to
consider the propriety of this as well how to verify the market values.

The second unstructured task was based on a special engagement. The client was
party to an exclusive supply arrangement whereby it purchased explosives exclusively
from another company. The other company was allowed to increase the price of the
explosives over the term of the contract in proportion to the increase in their own costs.
The client felt that the price increases had been excessive and commissioned an audit to
verify that the increases had been justified within the terms of the contract. Participants
had to determine error and non-error causes of the increases, and design and conduct

procedures to determine which causes were responsible. The information for all three



tasks is provided in Appendix B.

According to Simon (1973), an ill-defined problem may be defined as a problem
whose structure lacks definition in its initial state, its set of permissible operators, or its
goal state. The first task, the audit of a cash section, was structured in all respects. It was
a typical situation that is well known to the participants. The goal was a standard audit
opinion and the possible errors that would preclude a clean opinion and the procedures
to detect those errors are well known and understood. The second task, the audit of the
animal paik inventory, was less defined. In this case the initial state and the goal state
were still neatly defined. That is, the goal was still a standard audit opinion and the errors
are still well understood: difficulties in verifying quantities, determining costs, and
determining the appropriate valuation procedures. However, the operators required were
not clear. Because of the nature of the inventory (animals roaming freely in an open area)
many of the standard audit precautions may not have been applicable, such as laying
inventory out in an orderly fashion or tagging inventory after counting. Also, verifying
market values required different procedures and sources of evidence than the verification
of historic cost. These problem characteristics forced the auditors to depart from standard
audit procedures and use their abilities to develop more creative audit solutions (or to
assess the implications of their inability to do so). The third task, the purchase audit, was
the most ill-defined. In this case, the initial state was unusual in that it may have
presented a novel business situation to some participants. The goal state was likewise ill-
defined because it was not a standard audit report, and the participants had to reason

what errors and non-error causes could have been driving the situation. Finally, the
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operators needed to verify those causes had to be determined by the participants based
on their knowledge of the relationship between errors and evidence needed to evaluate
those errors, since no guidelines would be available.

Choosing a task that is relatively unfamiliar to the experimental participants incurs
some trade-offs. As mentioned, it is importznt that participants can still apply some of
their expertise to the experimental task so that experienced auditors can outperform the
novices. A second problem is the sacrifice of generality - although an unfamiliar task
may yield more differences the findings may be less generalizable. This criticism can be
raised against virtually any judgment experiment because the findings may only apply to
the particular task being examined. However, the likelihood of this occurring is perhaps
greater for an unusual task as opposed to, say, an internal control judgment task which
is performed many times with relatively little change in the components of the task. For
this reason, useful extensions of this study would include replications with different
experimental tasks to determine the robustness of the conclusions drawn.

Although all three tasks could provide interesting insights into auditor judgment,
it was felt that the third task, although the most unstructured, was also the least
generalizable since it was not a norma) audit situation. Furthermore, since each task could
easily take up to an hour, there was concern that participants might drop out before
finishing all three tasks. To avoid having too few subjects to assess the results on the first
and second tasks, participants were told that the third task was optional and should be
done last. It was stressed to them that the results from the third task were important, but

that the researcher was aware of the demands on their valuable time. Thirty-four of the
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fifty-two subjects (65%) did attempt the optional task. The order of the first two tasks was
counterbalanced to minimize any systematic training effects.

The results of the experiment are contained in the following two chapters. Chapter
2 presents the- results regarding the differences between experienced and novice auditors
across both information regimes and within the active search regime alone. Chapter 3
contains the results of the effects of the information search regime and its interaction with

experience. Chapter 4 contains the discussion and conclvsion.
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Figure 1-2. Experimental Design
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Figure 1-3. Expected Pattern of Results For Hypotheses Predicting Experience by
Interface Interaction
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Table 1-1. Variables Investigated Under Each Hypothesis
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Hypotheses Investigating
Experienced Auditor vs.

Hypotheses Investigating
Active vs Traditional

Novice Main Effect
2.1 Number of items

Interface Main Effect
3.1 Number of items

Hypotheses Investigating
Experience by Interface

Interaction

3.8 Number of items

retrieved retrieved retrieved

2.2 Number of hypotheses 3.2 Number of 3.9 Number of
generated hypotheses generated hypotheses generated
2.3 Number of 3.3 Number of 3.10 Number of
categories searched categories searched categories searched
2.4 Link between 3.4 Link between 3.11 Link between
assessed likelihood and assessed likelihood and assessed likelihood and
actual search actual search actual search

2.5 Conclusion

3.5 Conclusion

2.6 Categorical
clustering of information
retrieved

3.12 Categorical
clustering of information
retrieved

2.7 Time per 3.6 Time per 3.13 Time per
information item information item information item
2.8 Number of 3.7 Number of 3.14 Number of
recursions recursions recursions

2.9 Proportion of
background information

3.15 Rating of
completeness of
information

3.16 Confidence in
Decision
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Chapter 2. Experience and Information Search Behaviour

I. INTRODUCTION

This chapter examines the differences in the information search behaviour of
experienced and novice auditors. As was discussed in chapter 1, it was expected that the
behaviour of the two groups would differ. This expectation was based on evidence that
has shown that the knowledge structure of experienced auditors, like other experts, tends
to contain more concepts which are more tightly linked together according to more
abstract relationships. Additionally, experts tend to have more richly developed procedural
schema which guide then; in the problem solving process. These findings led to the
following hypotheses, stated in alternative form:
H 2.1: Experienced auditors will request more information items than the novices
will.
H 2.2: Experienced auditors will generate more hypotheses than novices will.
H 2.3: Experienced auditors will search through more categories of information than
novices will,
H 2.4: Experienced auditors will be more efficient in that the amount of information
search in an area will be proportional to the likelihood they assign to it.
H 2.5: Expérienced auditors will reach a different conclusion than the novices will.
H 2.6: Experienced auditors will tend to retrieve information according to goal
derived categories whereas novices will tend to retrieve information according to
methodologically derived categories.

H 2.7: Experienced auditors will be moie efficient in that they will spend less time
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per item of information acquired than novices will.
H 2.8: Experienced auditors will perform fewer recursions than novices.
H 2.9: Experienced auditors will retrieve proportionately more contextual data of a
general background nature than will the novices.

These hypotheses were all tested using data gathered from the experiment
described in Chapter 1. The results were analyzed across information search regime; that
is, experienced auditors under the active search regime were combined with experienced
auditors under the traditional search regime and likewise for novices. This was done as
the hypotheses above were solely concerned with experience main effects, while the effect
of the interface and its interaction with experience are discussed in Chapter 3. As will
be seen in the discussion at the end of Section II, neglecting the effect of the interface
influenced the findings regarding the effects of experience on information search.

The variables used in the analysis are listed and defined in Table 2-1 and the
descriptive statistics are contained in tables 2-4 to 2-10. There were two main groups of
analyses performed. First, t-tests were performed on experienced auditors vs. novices for
all the variables for all three tasks. These t tests are grouped by task in tables 2-11 to 2-
17 inclusive. Next, since the tasks varied in their degree of structure, ANOVA analyses
with repeated mea,ures were performed on each variable to determine if there was a task
by experience interaction. Such an interaction should be present if expertise does be-ome
more important when tasks are less structured, as was suggested in Chapter 1. As the
third task was optional, it was not done by 18 of the 52 participants. As a result, the

ANOVA analysis using all three tasks was less powerful than an analysis comparing just
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the Cash and Park Tasks because the analysis for each variable only included cases where
there were values for all three tasks. The analysis was run both ways, and since most
of the results were identical only those from the three task analysis are presented in tables
2-18 to 2-26 inclusive. Any different results are mentioned in the text.

The chapter proceeds as follows. The second section discusses the results of the
hypotheses, including the effects of task structure. This section also contains the resuits
of the manipulation checks. The third section discusses the robustness of the results using
different measures of expertise. Finally, a brief conclusion is offered.

II. RESULTS

The first three hypotheses dealt with the extent and breadth of the auditors’
information search. The number of cards searched by an auditor for each task (Ncard),
and the net number of cards searched (Net) were used to evaluate hypothesis 2.1. These
two variables were different as participants often requested to see a particular item of
information more than once. The Ncard variable included these repetitions, whereas Net
did not. At the end of each task, participants were asked to list the hypotheses they
considered throughout the task and rank them according to their likelihood'. The total
number of these hypotheses generated by each participant (Nalt) was used to test
hypothesis 2.2. In order to test hypothesis 2.3, all the information cards were first

categorized by the researcher according to the goal that the information would satisfy, as

Appendix B contains copies of the screens presented to the participants after they
had completed their information search. These screens requested them to enter their
conclusions, the hypotheses they considered, the likelihood of those hypotheses, and
the demographic information that formed the basis of the expertise classifications used
for the next section of this chapter.
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discussed in Chapter 1. Examples of such goals would be the detection of errors that may
have occurred, or the detection of financial statement assertions that have been violated.
The goal categories for each task are shown in Table 2-2. A fellow Ph.D. student with
several years experience as a chartered accountant agreed with the goal categories and
independently categorized each of the information cards. Kappa Coefficients for the
Cash, Park, and Digger tasks, were 1.0, .92, and .87 respectively and all disagreements
were reconciled. For hypothesis 2.3, then, the number of goal categories from which
information was requested was counted for each auditor (Ncat).

The results from the first four hypotheses were generally in the expected direction,
although none of the t statistics were significant. The experienced auditors did search for
more information cards (both Ncard and Net) in all three tasks. Experienced auditors also
generated more hypotheses and searched through more categories than the novices in the
Park and Digger tasks, but not in the Cash Task. The ANOVA analysis in tables 2-18
through 2-20 did show highly significant task effects for all 4 variables as expected,
although again the experience effect and the experience by task interaction were not
significant. An ANOVA analysis comparing just the Cash and Park tasks (not shown in
the tables) indicated a significant experience effect for the Net variable only, with all
other results being the same as under the three task level analysis.

Hypothesis 2.4 stated that experienced auditors would devote greater information
search to investigate those hypotheses that they felt were more likely. As mentioned

above, participants were asked to list and rank the alternatives they considered after the
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task was completed, similar to a retrospective protocol''. These alternatives were then
coded according to their goal category. Next, these goal categories were ranked according
to the likelihood ranks provided by each participant. Then, the goal categories were
ranked according to the extent that information was actually requested from that category.
For each category, a measure was constructed of the number of information requests from
that category, divided by the total number of information items available from the
category. Such a scaling was necessary as the number of items in each category differed.
Finally, the Spearman Rank Correlation Coefficient (Corr) was calculated based on the
similarity between the ranking of the categories based on the participant’s assessment of
the likelihood of alternatives, and the ranking of the categories based on the subject’s
actual information search.

The results for hypothesis 2.4 were in the expected direction: experienced auditors
had a higher correlation between their likelihood rankings and their actual information
search than did the novices. The difference was highly significant in the Park task,
although not for the Cash or Digger tasks. The ANOVA results'? in table 2-21

demonstrated a highly significant task effect, indicating that it was more difficult to

1t was decided that this method was preferable to having the subjects list the
alternatives throughout the task, as that could act as a decision aid by perhaps helping
the subject to organize their information search. Nevertheless, the evidence of the
completeness of retrospective protocols is somewhat mixed (Ericcson and Simon,
1980), so caution should be exercised when interpreting these results.

2The degrees of freedom in the ANOVA analyses for Corr, Srcnhyp and Hypnsrc
are lower than for other variables because of the 34 participants who performed all
three tasks, 19 did not state any hypotheses for at least one of those three tasks.
Hence, it was not possible to calculate values for Corr, Srcnhyp or Hypnsrc in these

cases.
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follow a clear and organized search strategy as tasks became less structured. The
experience effect and the task by experience interaction were not significant. There was
a significant experience effect in addition to the significant task effect. however, for the
ANOVA analysis comparing only the Cash and Park tasks (not shown in the tables).

In addition to the correlation between the participants’ likelihood rankings aad
their actual information search, data was also gathered on how well the hypotheses or
alternatives suggested by the participants corresponded with their information search. The
variable Hypnsrc measured the number of goal categories from which a hypothesis was
generated but no information was searched, and Srcnhyp counted the number of goal
categories from which information was requested but no hypothesis was generated. In
effect, a positive Hypnsrc could indicate that participants were following a self-
terminating search strategy. That is, once they were satisfied that one hypothesis was
confirmed they would not continue to investigate the others. Alternatively, it could
indicate inadequate search, or that participants did not use hypotheses to guide
information search. A positive Srcnhyp could likewise indicaie that participants did not
use hypotheses to guide information search or that they had forgotten to r-port a
hypothesis.

The results for Hypnsrc and Srcnhyp were not significant. Hypnsrc was lower for
experienced auditors in the Cash and Park tasks but higher in the Digger task. Srcnhyp
was higher for experienced auditors in all three tasks. The ANOVA analysis in table 2-21
also revealed that Srcnhyp had a significant task effect.

Hypothesis 2.5 stated that the experienced auditors would reach different
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conclusions than the novices would. The actual conclusion variables were different for
each task. In the cash task, participants had to decide whether cash was fairly stated. The
conclusion variables were therefore whether the account was fairly stated (FairC) and its
amount (ValueC). Similarly, for the Park task, participants had to decide on what basis
they would value the animal inventory (MethodP), the assurance they would provide in
the audit report (AssurP) and the amount of the inventory (ValueP). Finally, for the
Digger task participants had to determine whether the client was overcharged or not
(ChargeD). There was absolutely no difference in the conclusion variables for the cash
task, consistent with it being an uncomplicated, well-structured task. For the Park Task,
the MethodP variable was moderately significant, although AssurP and ValueP were not.
Finally, in the Digger task, the ChargeD variable was highly significant, consistent with
this task being the least structured. However, since the variables differed for each task,
it was not possible to use ANOVA to establish a task by experience interaction.

It was possible in the Cash and Digger tasks to evaluate whether the auditors
arrived at the corz?i decision. In the Cash task, the account was actually fairly stated.
Al gariicipants r:2uc ed this conclusion (FairC=1), although one expert and one novice
reported an incorrect value for the account (ValueC), that being the value on the bank
statement rather than the account balance. For the Digger task, the comrect answer was
that the client had been overcharged (Charged=1), but interestingly more novices than
experts arrived at this conclusion.

According to Einhorn (1974), experts should exhibit more consensus than novices.

It is apparent from the standard deviation of the response variables that the experienced
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auditors did exhibit greater consensus than the novices in the Cash and Digger tasks, but
less consensus than the novices in the Park Task.

Hypothesis 2.6 stated that experienced auditors would cluster their information
search according to goal derived categories whereas novices would cluster their
information search according to the method employed to gather the information. The
procedure used to develop the goal categories and classify the information items was
discussed above. The same procedure was followed to develop the method categories.
The method categories for all three tasks were developed based on the classification of
methods listed in the CIéA handbook Section 5100 and are shown in Table 2-3. The
inforr:;ation items were then classified independently by the researcher and the same
colleague mentioned above. The Kappa coefficients of agreement for the Cash, Park and
Digger tasks were 1.0, .86, and .91, and all disagreements were reconciled.

The dependent variable for each participant was index of clustering developed by
Roenker, Thompson, and Brown (1971) called the adjusted ratio of clusiering (ARC).
They argue the their ARC measure provides an uncontaminated measure of relative
amount of clustering in free recall, thereby allowing for comparisons between and within
subjects. The measure scores clustering where zero represents clustering according to
chance and 1 represents perfect clustering. The measure is invariant to the number of
categories the subject recalls, the distribution of total items recalled across categories and
the total number of items recalled. It should be noted that although the measure is
intended to look at clustering under a free recall situation, it is equally applicable in this

case for determining the clustering of information items requested. If experts had a
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memory structure that reflects goal-derived categorization it was expected that they would
exhibit a higher ARC when the information items were categorized by goal, and would
exhibit lower categorization when the information items were categorized by method.
Therefore, each participant had two measures: Goal represented the ARC score when
information items were classified into goal categories and Meth represented the ARC
score when the classification was based on the method categories.

The hypothesis was not confirmed. As expected, the Goal measure was higher for
experienced auditors in the Cash and Digger tasks, but not the Park task. However, the
differences between the groups were not significant. The ANOVA analysis'’, as shown
in table 2-22 did reveal a significant task effect. Contrary to expectation, the Meth score
was higher for experienced auditors than novices in the Cash and Digger tasks, although
again the differences were not significant.

Hypothesis 2.7 stated that experienced auditors would be more efficient in that
they would spend less time to evaluate each information item . The computer program
tracked the amount of time spent in minutes by each participant to complete each task
(Time). The variable Eff was computed as the total tinie {or the participant to complete
the task divided by the total number of information items requested. Therefore, it was

expected that Eff would be lower for the experienced auditors. This was indeed the case

1> the ANOVA analyses for Meth and Goal contained fewer degrees of freedom
because participants were excluded from the analysis if all the information items they
requested were within only one category for at least one of the tasks. This exclusion
was done to avoid artificially inflating the Meth and Goal scores because the values
for these participants weuld have been 1 (perfect categorization). This resulted in the
exclusion of 13 participants for Goal and 10 participants for Meth out of the 34
participants who performed all three tasks.
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for the Cash and Park tasks, although only the Park task results were significant. Oddly
enough, the reverse relationship held in the Digger task: experienced auditors took longer
over each information item, although again the difference was not significant. The
ANOVA results shown in table 2-23 likewise were not significant.

Hypothesis 2.8 was tested by looking at the number of times a particular
information item was re-requested (Rpeat). Contrary to expectations, experienced auditors
performed more recursions than the novices in all three tasks, although only the
differences in the Digger task were significant. The ANOVA analysis comparing only the
Cash and Park tasks (not shown in the twhles) also shows a significant task effect, which
would indicate that auditors performed more recussions for the more diificult and less
structured task. This effect was no longer significant, however, when the Digger task
was added to the ANOVA as can be seen in table 2-24,

Hypothesis 2.9 predicted that experienced auditors would retrieve more
background information item than the novices. The variable Propkl was compuied as the
number of items retrieved from goal category 1 (Backgrouiid information) divided by the
total number of information items retrieved. For all three tasks experienced auditers
retrieved slightly more background items but the differences were not significant. The
ANOVA analysis shown in table 2-25 did reveal a significant task main effect.

The experiment also included a number of manipu'ation checks to ensure that the
experienced auditors and novices did not systematically differ in other than their
experience, and that the participants were motivated. The experienced group and the

novices did differ significantly in their age, their score on four GMAT questions
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(Gmatscor), and the number of hours (Hourread) spont reading each week. The
implications of these three variables is discussed in the next section. The two groups did
not differ in how easy they found the computer program to use (Easy), how interesting
they found the experiment (Interest), how long they felt the experiment was (Long), how
much they felt the computer program interfered with their natural thought processes
(Interfere), or their performance on a typing test (Typetest). Similariy, the two groups
did not differ in how complete they thought the information was for each of the three
tasks (Comp), or how realistic they found the tasks (Real). Not surprisingly, the novices
did rate the park task as being significantly more difficult than the experts did (Diff) , and
were less confident in their answers (Conf). There were no significant differences in the
other two tasks. Finally, the ANOVA analyses shown in table 2-26' did indicate
significant experience and task effects for the Diff variable and for the number of years
experience the participants thought would be needed to perform the task (Assgn). This
indicates that participants did indeed feel that the tasks were progressively t:ore
difficult'>. When evaluated together, the participants rated the program as easy to use

(mean score of 3.55 out of 5), the experiment as being interesting (mean score of 3.36

14 The degrees of freedom in the ANOVA analyses of Cenf, Assgn and Diff are
lower than other variables because, out of the 34 participants performing all three
tasks, 10 did not answer the manipulation questions regarding Assgn and Diif in at
least one task and 11 did not answer the manipulation question for Conf in at least
one task.

15 The subjects were not asked specifically whether they found the tasks varied in
their degree of structurs as it is a concept that they are unfamiliar with. However,
since unstructured tasks are generally more difficult and require greater expertise the
results of Diff and Assgn would seem to indicate that the “ark and Digger tasks were
less structured than the Cash task, as intended.
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out of 5), and realistic (mean scores for the three tasks respectively were 3.9,3.2, and 4.2
out of 5), although they found that the program interfered somewhat with their natural
thought processes (mean 2.58 out of 5).

In general, the pattern of results was consistent with the hypothesized
relationships, bu‘. most of the differences were not significant. Similarly weak results have
been found in other studies examining the effects of experience on information search
using traditional information search methodologies (Bédard and Mock, 1992; Kaplan and
Reckers, 1989). Three eventualities may have contributed to the lack of findings in this
study. Firs,, constraints on the number of subjects available may have limited the
statistical power of the tests. This possibility is addressed in Table 2-27 which shows the
t-test results that would have occurred in the park task had a greater number of auditors
participated in the experiment. This analysis was performed on park task variables
because it was the least structured task that was performed by all subjects; hence, it
would have been the most likely to demonstrate experience effects. The table contains
five variables which were selected because .2y did not provide significant results, and
varied in the extent of the difference between experienced subjects und novices. It was
assumed that the sample means and standard deviations would be unchanged if more
subjects participated in the experiment. Thus, the change in the significance  the results
would arise only from the sample standard deviation being divided by a larger sample
size and the additional degrees of freedom. As the table demonstrates, having 100 or
200 subjects versus the 52 that were actually used for the experiment would not have

greatly improved the findings. Furthermore, finding 100 or more participants would not
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Another possible «..use for the lack of results may have been the way in which the
results in this chapter were analyzed. Rccall that this chapter ignored the way in which
participants requested information: participants from the different information search
regimes were collapsed into one experienced and one novice group. However, the
hypotheses tested in Chapter three propose that the results are different under the
information search regimes. Indeed, the results from those hypotheses demonstrate that
pariicipants under the traditional information search regime perform differently from
participants under the new information search regime, regardless of experience. However,
the implications for the results presented in this chapter are as follows: the different
information search regimes introduced additional variability within the experienced and
novice groups when ihe information search regimes were combined. Thus, although the
means of various variables were & icrent between the experienced and novice groups
some of the hypotheses were not confirmed because the variance overall and within each
group was too large. That is, the effect of the information search regime "swanm:: =d" the
experience effect. The ANOVA analyses in chapter three demonstrate that this was the
case. The analyses in that chapter partition out the effects of the interface, experience and
task and the interactions between these effects. Thus the variability attributable to the
information search regire was removed from the experience main effects in the chapter
three analyses. Table 2-28 compares the results on experience from this chapter with the
results regarding the experience main effects in Chapter three: that is, the table compares

the effect of experience with and without the effect of the interface removed. As is
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shown in the table, the effects of _..pcrience are more evident when the information
search regime effect is removed; experienced auditors retrieved more information than
novices (hypothesis 2.1), searched through more categories of information (hypothesis
2.3), exhibited stronger links between their assessed likelihood of hypotheses and the
extent of information search devoted to those hypotheses (hypothesis 2.4), and spent less
time per information item (hypothesis 2.7).

A third eventuality that may have contributed to the lack of findings is the
possibility that experience is not a good measure of expertise. This is investigated in the
next section.

1. IMPACT OF DIFFERENT EXPERTISE MEASURES

The results in the previous section compared "expert" and novice cuditors where
expertise was defined by the participant’s years of experience. However, as discussed in
Chapter 1, several researchers have sugges(:d that expertise is task specific, and that
experience may not be a good indicator of expertise. As a result, a number of other
measures of expertise were gathered. This section investigates the sensitivity of the
research findings to alternative measures of expertise.

This paper followed approximately the types of expertise suggested by Bonner
and Lewis (1990), hereafter referred to as BL. They defined four major types of
kriowledge and ability as relevant to auditing tasks. General domain knowledge includes
"a basic level of accounting and auditing knowledge, including knowledge of generally
accepted acwcunitg principles, generally accepied auditing standards, and the flow of

transactions through an accounting system". Since this knowledge would be acquired by
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general experience, years of experience was used as its proxy. Second, BL identified
general business knowledge, such as "an understanding of management incentives in a
variety of contractual situations”. They thought that one major avenue for acquiring this
knowledge was through reading business related literature. Therefore, participants were
asked how many hours per week they spend reading business journals, magazines and
financial statements (hourread). Next, BL suggested that problem solving ability could
be an important determinant of expertise. This ability was measured using four questions
drawn from the Problem Solving section of the Graduate of Management Admissions Test
(GMAT;}. These questions- were numerical in nature, but required only simple arithmetic
computations. "Gmatscor” was the participant’s number of correct responses to these
questions. Finally, BL thought subspecialty knowledge, such as knowledge of specialized
industries, would be important. Following a similar approach as theirs, a determination
was made of what types of specific experience could be helpful in performing the
experimental tasks. This determination was made through discussions between the
researcher and the auditors who had initially encountered the tasks in actual practice.
Additionally, participants in the pilot studies were asked to explain what types of prior
experience would be helpful in performing the tasks. From this information, it was
determined ‘that prior experience with the audit of cash sections (CashC) would be
relevant (not surprisingly) for the Cash task. Experience with audits of livestock
inventory (LivestkP) and assets valued on a non-historic cost basis (NonhcP) would be
relevant for the Park task. Experience with special audits (SpecialD) and familiarity with

cost-plus contracts (CostD) would be beneficial for performing the Digger task. The
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participants in the experiment were asked to sclf-assess their familiarity with the tasks,
and then were asked to what prior experiences, if any, had helped them to perform the
experimental tasks. None of the participants reported any source situations other than the
ones already determined. Finally, participants rated their familiarity in each of the
specific areas above.

Table 2-29 shows the correlation between these experuse measures. The
correlations were nearly all positive, indicating that an auditor possessing expertise
according to one dimension would be more likely to possess expertise on other
dimensions as well. However, since the correlations were less than perfect, it was
possible that different expertise measures would yield different results.

The determination of the impact of the alternative expertise measures was a three
step process. First, two sets of regressions were run. The first set contained the
experience measure (exp) as its only independent variable. The second set contained exp
as well as the other expertise measures. By comparing the amount of unexplained
variation of the two sets of regressions, one could ascertain whether the additional
expertise measures together made an incremental explanatory contribution. The
following F test was appropriate to test this :

F(, n-m-1) = [(SSE, - SSE)/j] / [SSE/(n-m-1)]
where SSE, was the unexplained variation of the regression with only Exp as the
independent variable, SSE was the unexplained variation of the full regression, and j was

the number of additional variables entered into the full regression {Harnett, 1982 page

576).
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Once it was ascertained that the additional variables were jointly significant, the
t statistics on the individual coefficients in each particular regression were examined to
compare the relative significance of each measure. The regression results and F tests are
shown on tables 2-30 through 2-32. After determining which measures overall tended to
yield the most significant results, these measures were used to divide the participants into
re-defined novice and expert groups based on whether participants were above or below
the median value of the expertise measure. Then, the t statistics for the dependent
variables were re-run using the re-defined experts and novices. The t statistics under the
alternative measures are compared on tables 2-33 through 2-35.

Regressions were first run on the participants’ self-assessed familiarity with the
tasks (Sim) against the measures 0. expertise above. This could be considered as a
validity check on these measures as they showed how well the expertise measures chosen
could explain the participants’ own perceptions of their expertise. The R? for the
regressions on the Cash task, Park task and Digger task were .30, .43, and .13
respectively. The significance of the individual coefficients in these rcpressinas are the
first entries on tables 2-30 through 2-32. For the cash task, Hourread art “+-h were
significant explanatory variables. For the Park task, LivestkP was highly siym:iivan-
Bourread was significant in the wrong direction. None of the expertise variables v ¢
significant for the Digger task. However, as this was the mo.t unusual and unstoicte »d
task, 22 out of 25 participants rated the task as being completely unfamiliar, with the
other 3 rating it as being somewhat unfamiliar. This lack of variance in the dependent

measure may have contributed to the lack of findings in the regression.
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Tables 2-30 through 2-32 then siicw the explanatory strength of the expertise
measures on the dependent variables used to test the research hypotheses. It was evident
that the joint effect of the additional expertise measures frequently provided explanatory
power over and above the experience measure alone. Among the additional measurc:,
the measures for specific experience had relatively little explanatory power, with the
exception of CashC. However, Gmatscor and Hourread were frequently significant.
Therefore, the T tests were re-run using Gmatscor and Hourread as the categorical
variables. T tests were also run classifying participants on their self-assessed familiarity
with the tasks (Sim).

The results on table 2-33 for the cash task show that categorizing participants
according to Sim produced the strongest results between groups. Classifv: ¢ participants
on the other measures showed few differences. This is not surprising: the Cash task was
very structured, relatively uncomplicated and would likely be assigned to an auditor with
very little experience. Indeed, participants felt on average that the task was appropriate
for someone with only one year of experience (mean of AssgnC=.959). Therefore, if the
task required little experience, problem solving ability or general business knowledge as
measurcAd by Exp, Gmatscor and Hovrread, the lack of results would be expected.

The Park task demonstrated stronger result: .:ader all four measures as would be
expected following this line of reasoning. Again, table 2-34 shows that the participaits’
perceptions of their own expertise provided the classification with the strongest results.
Gmatscor and Experience provided similar results, and indeed these variables were

correlated: table 2-29 shows a correlation of .25, and table 2-11 shows that experienced
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auditors and novices differed significantly on their GmatScor. If Gmatscor does inaeed
demonstrate general problem solving ability, it is interesting that this may develop along
with general auditing experience. Participants classified according to Hourread also
showed some interesting results: the "experts" here saw fewer information cards,
requested fewer repeats, had a closer mapping between their hypotheses and their
information search (Srcnhyp) and reached different conclusions. This is consistent with
Hourread indeed being a proxy for general business knowledge which could in turn
provide a problem solving schema that would allow subjects to search more effectively.

The Digger task showed no differences between participants classified according
to SimD. However, since nearly all the participants reported that they were completely
unfamiliar with the task (as expected), there were only 3 participants in the "expert"
category. This could have contributed to the lack of findings. Gmatscor showed the
strongest results, which is consistent with this being an unfamiliar task where auditors
would probably have no schema or source analog to draw upon. Moreover, this task was
not a typical audit situation but instead required more reasoning ability regarding how the
formula for cost increases worked and where the exposure to errors and misstatements
lay. Therefore, it is interesting that Gmatscor, which was designed to proxy for goneral
problem solving ability, was the most significant.
IV. CONCLUSION

In general, most of the hypothesized relationships between experienced and novice
auditors held. The experienced auditors did conduct a more complete in®> - . a search,

did so more efficiently than the novices and reached different conclusi.:  Taere was



81

also evidence to indicate that their search was more effective in that ithey tended to
:oncentrate their effort in areas of higher priority However, few of these differences
werc statistically significant. Results were stronger when auditors were classified
according to their self-perceptions of expertise. The classification of auditors by their
score on four GMAT questions and the number of hours spent per week reading business
literature, which were designed to proxy for problem solving ability and general business
knowledge, also produced somewhat stronger results. Using the specific experience
measures generally did not provide significant results.

The results also confirmed prior research findings that it is important to consider
task structure when stuc+ing expertise. Participants found that the less structured tasks

were more difficult, and these tasks revealed more differences between novices and

experts.



Table 2-1. List of Variables

Descriptive Variables and General Manipulation Checks:

VARIABLE DESCRIPTION

Exp classification based on experience: 1=3 Yrs or more, O=less than
3 yrs

Gmatscor Number of correct responses to GMAT questions (max=4)

Age Age of participant

Hourread Number of hrs spent per week reading b'isiness journals etc.

Interfac Information Search Regime (1=active, 2=traditional)

Easy Ease of interface to use (1=hard, 5=easy)

Interest How interesting experiment was (1=not, S5=very)

Long How long experiment was (1=too long, 5=too short)

Interfere How much interface interfered with natural thought processes
(1=a lot, 5=not at all)

Typetest Number of seconds to complete typing test

...continued
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d). List of Variables

Task Variables:

VARIABLE DESCRIPTION

Ncard Number of information cards requested (repeats included)

Net Number of net information cards requested (repeats eliminated)

Nalt Number of alternative hypotheses advanced by par ey L

Ncat Number of categories searched N

Corr Correlation between priority of hypothesis and a.. ;{; ;E ot earch
devoted to it

Hypnsrc Number of categories from which a hypotheses was generated
but from which no information was retrieved

Srcnhyp Number of categories from which information was retrieved but
from which no hypothesis was generated

FairC Whether cash in cash task is fairly presented (1=yes, 2=no) o

ValueC Value of cash in cash task

AssurP Assurance level in park task (l1=clean, 2=qualified as to quantity,
3=quali* s to value, 4=qualified as to both, 5=adverse)

MethodP Inve ©~ = - on method recominended in park task
(1=his. =market, 3=nomir1l amount)

ValueP Value of in. _cory in park task _

ChargeD Whether client was overcharged in digger task (1=yes, 2=no)

Meth Index of Methodological Category Clustering

Goa! Index of Goal Category Clustering

Time Time in minutes to complete task

Eff Efficiency (time/number of cards requested)

Rpeat Number of recursions (cards seen more than once)

Propkl Proportion of information retrieved of background nature

...continued
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Task Descriptive Variables and Manipulation Checks:

VARIABLE DESCRIPTION

Comp How complete information provided was (1=not, 5=very)

Conf How confident participant was regarding conclusion (1=not,

=very)

Diff How difficult task was (1=easy, S=hard)

Real How realistic task was (1=not, >=very)

Assgn Number of years experience person assigned to task should have

Sim Familiarity of task (S=very similar and recent, 4=very similar but
not recent, 3=somewhat similar and recent, 2=somewhat similar
but not recent, 1=never seen anything like it)

CashC Familiarity ‘with cash sections (same coding as Sim)

LivestkP Familiarity with accounting for and auditing livestock (same
coding as Sim)

NonhcP Familiarity with accounting for and auditing assets valued on a
basis otber than historic cost {same coding as Sim)

CostD Familiarity with auditing cost-plus contracts (same coding as
Sim)

SpecialD Familiarity with special audits (same coding as Sim)




Table 2-2. Goal Categories

Cash Task;

It is hypothesized that the appropriate goals would be the
relevant financial statement assertions for the cash account. The
categories are as follows:

Number

Description

Background data/knowledge of business/information schedules

procedures to verify system and internal controls

procedures to verify existence/completeness of cash

Park Task:

As with the cash task, it is hypothesized that the appropriate
goals would be the relevant financial statement assertions for the
animal inventory of the park. Furthermore, since the participants
must also decide on the appropriate valuation method, the goal
for the valuation assertion is subdivided into goals for each
valuation alternative. The categories are as follows:

Number

Description

Background data/knowledge of business/information schedules

procedures to verify valuation based on market value

procedures to verify valuation based on historic cost

N I VS I S T NS

procedures to verify valuation / writedowns due to health or age
of animals

procedures to verify quantities of animals

...continued
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Table 2-2 (continued). Goal Categories

Digger Task:
It is hypothesized that the goals would be to detect various
errors that could contribute to the pattern of large price increases
being passed on to the client. The categories are as follows:
Number | Description

1 Backgronnd data/knowledge of business/information schedules

2 procedures to detect warranted and unwarranted increases in
current cost

3 procedures to detect inefficient purchasing or collusion

4 procedures to detect mathematical errors or incorrect selling
prices

5 procedures to detect record keeping errors

6 procedures to detect incorrect base price

86



Table 2-3. Method Categories

Number

Description

1

Background data/knowledge of business/information schedules

analytical review

computation

inspection and vouching

enquiry

confirmation

observation and count attendance

VI AN | bW

compliance tests

87
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Table 2-4. Descriptive Statistics: Descriptive Variables and General Manipulation Checks

Variable N Min Max Mean S.D.

Exp 52 0.000 1.000 500 505
Gmatscox 51 0.000 4.000 2314 1.010
Age 48 22.000 35.000 27.000 3.952
Hourread 50 .500 15.000 5.890 3.537
Interfac 52 1.000 2.000 1.423 0.499
Easy 50 1.000 5.000 3.550 1.153
Interest 50 1.000 5.000 3.360 0.851
Long 50 2. 5.000 3.300 0.678
Interfere 50 1.000 5.000 2.580 1.144
Typetest 50 81.000 338.000 148.880 46.418




Table 2-5. Descriptive Statistics: Cash Task Variables

Variable N Min Max Mean S.D.

Ncard 49 3.000 20.000 9.000 3.808
Ner 49 2.000 15.000 7.061 3.579
Nalt 49 0.000 7.000 2.878 1.844
Ncat 52 0.000 3.000 2.135 0.950
Corr 44 0.257 1.000 0.735 0.201
Hypnsrc 4 0.000 2.000 0.250 0.534
Srcnhyp 44 0.000 2.000 1.205 0.795
FairC 49 1.000 1.000 1.000 0.000
ValueC 42 41750.000 | 43075.000 | 42697.917 309.290
Meth 45 -2.000 1.000 0.073 0.502
Goal 38 -2.000 1.000 0.205 0.569
Time 49 11.000 55.000 24.776 9.410
Eff 49 0.733 14.667 3.346 2274
Rpeat 49 ¢.000 10.000 1.939 2.125
Propk1 49 0.000 0.667 0.229 0.173
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Table 2-6. Descriptive Statistics: Cash Task Descriptive Variables and Manipulation

Checks

Variable N Min Max Mean S.D.
Comp 49 1.000 5.000 3.408 1.206
Conf 49 1.000 5.000 3.633 1.202
Diff 48 1.000 5.000 2.094 0.885
Real 49 1.00C 5.000 3.949 1.209
Assgn 49 0.u00 2.000 | r.959 0.509
Sim 47 1.000 5.000 ~ 3.383 1.714
CashC 4¢ 2.000 5.000 3.969 1.166




Table 2-7. Descriptive Statistics: Park Task Variables

Wariable N Min Max Mean S.D.
Ncard 51 1.000 48.000 15.020 10.672
Net 51 1.000 34.000 11.961 9.193
Nalt 51 0.000 6.00C 3.353 1.610
Ncat 52 0.000 5.000 3.442 0.378
Corr 49 -0.086 0.943 0.533 0.251
Hypnsrc 49 0.000 2.000 0.469 0.680
Srcnhyp 4 0.000 2.000 1.205 0.795
AssurP 45 1.000 4.000 2.333 0.953
MethodP 48 1.000 3.000 1.292 0.544
ValueP 42 0 2,300,000 1,185,357 608,716
Meth 45 -1.000 1.000 0.121 0419
Goal 45 -0.615 1.000 0.090 0.372
Time 50 12.000 80.000 40.240 15.819
Eff 51 0.000 16.500 4.114 3.512
Rpeat 51 0.000 14.000 3.059 3.608
Propk1 51 0.000 1.000 0.519 0.212
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Table 2-8. Descriptive Statistics: Park Task Descriptive Variables and Manipulation

Checks
Variable N Min Max Mean S.D.
Comp 49 1.000 5.000 3.041 1.241
Conf 48 1.000 5.000 3.042 1.091
Diff 49 1.000 5.000 3.592 0.888
Real 49 1.000 5.000 3.194 1.065
Assgn 49 2.000 8.000 3.316 1.257
Sim 47 1.000 3.0n0 1.213 0.623
LivestkP 49 1.000 3.000 1.122 0.389
NonhcP 48 1.000 5.000 1.958 1.220




Table 2-9. Descriptive Statistics: Digger Task Variables

Variable N Min Max Mean S.D.

Ncard 30 0.000 40.000 11.233 9.985
Net 30 0.000 32.000 9.800 8.782
Nalt 30 0.000 5.000 2.033 1.847
Ncat 28 1.000 6.000 3.964 1.575
Corr 19 -0.343 1.000 0.506 0.351
Hypnsrc 19 0.000 1.000 0.316 0.478
Srcnhyp 19 0.000 4.000 2.211 1.182
ChargeD 31 1.000 2.000 1.710 0.461
Meth 25 -1.000 1.000 0.172 0.529
Goal 24 -1.000 1.000 0.181 0.544
Time 29 7.000 44.000 25.000 8.944
Eff 29 0.000 13.000 3.422 2.747
Rpeat 30 0.000 8.000 1.433 1.906
Propk1 29 0.000 0.750 0.235 0.221
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Table 2-10. Descrifsive Statistics: Digger Task Descriptive Variables and Manipulation

Checks

Variable N ! Min Max Mean S.D.

Comp 25 1.000 5.000 3.480 1.046
Conf 25 1.000 5.000 3.320 1.215
Diff 25 1.000 5.000 3.480 1.122
Real 25 3.000 5.000 4.160 0.850
Assgn 25 1.000 5.000 3.100 0.979
Sim 25 1.000 2.000 1.120 0.332
CostD 25 1.000 5.000 1.640 1.075
SpecialD 24 1.000 5.000 2.083 1.283




Table 2-11. T tests: Descriptive Variables and Gererai Manipulation Checks

Novices Experienced

Variable 1"\ T Mean | SD. | N | Mean | SD. T
Gmatscor 26 2.038 1.038 | 25 2.600 0.913 |[-2.05**
Age 24 24.167 1.685 | 24 29.833 3.510 | -7.13*x
Hourread 26 4.962 3240 | 24 6.896 3.636 |-1.98*
Easy 25 3.780 0936 | 25 3.320 1.314 | 1.43
Interest 25 3.360 0.700 | 25 3.360 0.995 | 0.00
Long 25 3.400 0.577 | 25 3.200 0.764 | 1.04
Interfere 25 2.800 1.190 | 25 2.360 1.075 | 1.37
Typetest 24 14:5.833 40.699 | 26 | 151.692 | 51.788 |-0.45

*  denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 2-12. T tests: Cash Task Variables
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Novices Experienced

Variable [N ] Mean | SD. | N | Mem | sb. !
Ncard 25 8.560 3.190 | 24 9.458 4.384 |-0.82
Net 25 7.000 3.674 | 24 7.125 3.555 |-0.12
Nalt 25 3.000 1.893 | 24 2.750 1.824 | 047
Ncat 26 2.115 0.909 | 26 2.154 1.008 |[-0.15
Corr 23 0.725 0.227 | 21 0.746 0.173 |-0.35
Hypnsrc 23 0.348 0573 | 21 0.143 0.478 | 1.29
Srcnhyp 23 1.130 0.815 | 21 1.286 0.784 | -0.64
FairC 25 1.000 0.000 | 24 1.000 0.000 | NA

ValueC 24 42697 | 332310 | 24 42697 | 291.633 | 0.00
Meth 23 0.008 0.614 | 22 0.141 0.352 |-0.89
Goal 19 0.184 0.655 | 19 0.226 0.485 |-0.23
Time 25 26.600 8.466 | 24 22.875 | 10.131 | 1.39
Eff 25 3.754 2.691 | 24 2.921 1.694 | 1.30
Rpeat 25 1.560 1.530 | 24 2.333 2.582 |-1.27
Propk1 25 0.226 0.162 | 24 0.233 0.187 |-0.15

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
NA denotes insufficient data for test



Table 2-13. T tests: Cash Task Descriptive Variables and Manipulation Checks

97

Novices Experienced
Varable ] Mean | SD. | N | Mem | SD. T
Comp 25 3.280 1.242 | 24 3.542 1.179 |-0.76
Conf 25 3.760 1.091 | 24 3.500 1.319 | 0.75
Diff 25 2.180 0.720 | 23 2.000 1.044 | 0.69
Real 25 4.100 0979 | 24 3.792 1.414 | 0.88
Assgn 25 0.820 0405 | 24 1.104 0.571 |-2.00*
Sim 24 3.750 1.648 | 23 3.000 1.732 | 1.52
CashC 25 ~4.000 1.190 | 24 3.938 1.164 | 0.19

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 2-14. T tests: Park Task Variables

Novices Experienced

Variable N | Mean | SD. | N | Mean | sD. T
Ncard 26 14.192 10925 | 25 15.880 | 10.557 |-0.56
Net 26 11.192 9.143 | 25 12.760 9.364 | -0.61
Nalt 26 3.269 1.511 | 25 3.440 1.734 |-0.37
Ncat 26 3.346 1413 | 26 3.538 1.363 |-0.50
Corr 26 0.457 0.263 | 23 0.620 0.209 | -2.42%*
Hypnsrc 26 0.577 0.643 | 23 0.348 0714 | 1.17
Srcnhyp 26 1.462 0.859 | 23 1.478 1.082 |-0.06
AssurP 22 2.182 0.907 | 23 2.478 0.994 |-1.05
MethodP 26 1.154 0.368 | 22 1.455 0.671 |-1.89*
ValueP 22 | 1175454 | 564298 [ 20 | 1196250 | 668869 | -0.11
Meth 21 0.125 0.456 | 24 0.118 0.394 | 0.06
Goal 21 0.127 0363 | 24 0.058 0.385 | 0.62
Time 26 41.115 19.086 | 24 39.292 | 11.634 | 0.41
Eff 26 4.909 4341 | 25 3.287 2.160 | 1.70%*
Rpeat 26 3.000 3752 | 25 3.120 3.528 |-0.12
Propk1 26 0.497 0.257 | 25 0.543 0.133 1-0.79

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05




Table 2-15. T tests: Park Task Descriptive Variables and Manipulation Checks
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Novices Experienced
Vadble  |TN'T Mean | SD. | N | Meam | sD. T
Comp 25 3.120 1.092 | 24 2.958 1.398 | 0.45
Conf 25 2.640 0995 | 23 3.478 1.039 | -2.85*x
Diff 25 3.800 0.764 | 24 3.375 0.970 | 1.70*
Real 25 3.440 0.821 | 24 2.938 1.236 | 1.67
Assgn 25 2.640 0.550 | 24 4.021 1.402 | -4.50**
Sim 24 1.000 0.000 | 23 1.435 0.843 | NA
LivestkP 25 1.000 0.000 | 24 1.250 0.532 | NA
NonhcP 25 1.480 1.005 | 23 2.478 1.238 | -3.05**

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05

NA denotes insufficient data for test



Table 2-16. T tests: Digger Task Variables

Novices Experienced

Variable N1 Meam | sD. | N | Mean | sD. T
Ncard 14 9.071 6.788 | 16 13.125 | 12.027 |-1.15
Net 14 8.286 6.900 | 16 11.125 | 10.191 |-0.90
Nalt 14 1.714 1.858 | 16 2.313 1.852 |-0.88
Ncat 26 3.346 1413 | 26 3.538 1.363 | -0.50
Corr 8 0.452 0422 | 11 0.545 0.305 |-0.54
Hypnsrc 8 0.250 0.463 | 11 0.364 0.505 {-0.51
Srcnhyp 8 2.125 1.246 | 11 2.273 1.191 [-0.26
ChargeD 15 1.533 0.516 | 16 1.875 0.342 | -2.16**
Meth 11 0.125 0.526 | 14 0.209 0.548 |[-0.39
Goal 10 0.012 0439 | 14 0.301 0.593 |-1.37
Time 13 25.231 10.576 | 16 24.813 7.731 | 0.12
Eff 13 3.086 2.189 | 16 3.695 3.174 |-0.61
Rpeat 14 0.786 0975 | 1€ 2.000 2.338 |-1.90*
Propk1 13 0.219 0245 | 16 0.249 0.206 |-0.35

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-17. T tests: Digger Task Descriptive Variables and Manipulation Checks

Novices Experienced
Varable 1N ] Mean | SD. | N | Mean | SD. T
Comp 10 3.600 1.174 | 15 3.400 0.986 | 0.44
Conf 10 2.900 1.197 | 15 3.600 1.183 |-1.44
Diff 10 3.600 1.578 | 15 3.400 0.737 | 0.38
Real 10 4.000 0.816 | 15 4.267 0.884 |-0.77
Assgn 10 2.800 0632 | 15 3.300 1.131 | -1.41
Sim 10 1.000 0.000 | 15 1.200 0.414 | NA
CostD 10 1.100 0.316 | 15 2.000 1.254 | -2.66**
SpecialD 10 1.500 1.269 | 14 2.500 1.160 | -1.97*

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05

NA denotes insufficient data for test



Table 2-18. ANOVA Results for Ncard and Net

Variable: Ncard

| Source sS DE  Ms F
Between subijects:
Exp 124.80 1 124.80 0.88
Error 3832.35 27 141.94
Within Subijects:
Task 753.51 2 376.75 6.88**
Task x Exp 69.88 2 34,94 0.64
Error 2956.98 54 54.76

Variable: Net

Source SS DF MS E
Between Subijects:
Exp 58.40 1 58.41 0.46
Error 3462.03 27 128.23
Within Subjects:
Task 528.25 2 264.13 8.97**
Task x Exp 57.86 2 28.93 0.98
Error 1589.57 54 29.44

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-19. ANOVA Results for Nalt

Source SS

Between Subjects:

Exp 0.10
Error 104.13
Within Subjects:

Task 27.00
Task x Exp 425
Error 137.25

0.10
3.86

13.50
2.12
2.54

T

0.03

5.31**
0.84

*

denotes statistical significance at p<.10
** denotes statistical significance at p<.05

103



104

Table 2-20. ANOVA Results for Ncat

Source SS DF MS E
Between Subjects:

Exp 0.83 1 0.83 0.24
Error 90.45 26 3.48

Within Subjects:

Task 41.35 2 20.67 25.71%*
Task x Exp 0.40 2 0.20 0.25
Error 41.82 52 0.80

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 2-21. ANOVA Results for Corr, Hypnsrc and Srcnhyp

Variable: Corr

Source ss DF MS F
Between Subijects:
Exp 0.01 1 0.01 0.22
Error 0.43 13 0.03
Within Subjects:
Task 0.92 2 0.46 3.85%*
Task x Exp 0.05 2 0.03 0.22
Error 3.09 26 0.12

Variable: Hypnsrc
Source SS DF MS E
Between Subjects:
Exp 0.13 1 0.13 0.54
Error 3.07 13 0.24
Within Subjects:
Task 0.35 2 0.18 0.87
Task x Exp 0.35 2 0.18 0.87
Error 5.25 26 0.20

Variable: Srcnhyp
Source SS DF MS E
Between Subiects:
Exp 1.62 1 1.62 1.16
Error 18.29 13 1.41
Within Subjects:
Task 8.75 2 4.38 4.82%*
Task x Exp 048 2 0.24 0.27
Error 23.61 26 0.91

%

denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-22. ANOVA Results for Meth and Goal

Variable: Meth

Source SS DF MS F
Between Subijects:
Exp 0.04 1 0.04 0.22
Error 3.76 22 0.17
Within Subjects:
Task 0.10 2 0.05 0.29
Task x Exp 0.01 2 0.01 0.04
Error 7.36 44 0.17

Variable; Goal
Source SS DF MS E
Between Subijects:
Exp 0.04 1 0.04 0.19
Error 4.11 19 0.22
Within Subjects:
Task 760 2 0.38 2.77*
Task x Exp 159 2 0.08 0.58
Error 5.209 38 0.14

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-23. ANOVA Results for Eff

Source SS DF MS F

Between Subjects:

Exp 2.50 1 2.50 0.22
Error 294.17 26 11.31

Within Subjects:

Task 9.87 2 4.94 1.53
Task x Exp 8.04 2 4.02 1.24
Error 168.27 52 3.24

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 2-24. ANOVA Results for Rpeat

Source SS
Between Subijects:

Exp 12.45
Error 151.11
Within Subjects:

Task 27.66
Task x Exp 6.69
Error 357.89

12.45
5.60

13.83
3.34
6.63

les]

2.23

2.09-

0.51

%

denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-25. ANOVA Results for Propk1
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Source SS DF
Between Subjects:

Exp 0.01

Error 1.37 26
Within Subiects:

Task 1.54 2
Task x Exp 0.09 2
Error 1.54 52

0.01
0.05

0.77
0.05
0.03

I

0.04

26.04**
1.54

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 2-26. ANOVA Results for Conf, Assgn and Diff

Variable: Conf
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Source SS DF MS F
Between Subiects:
Exp 2.03 1 2.03 1.52
Error 27.91 21 1.32
Within Subjects:
Task 5.36 2 2.68 1.73
Task x Exp 11.16 2 5.58 3.60%*
Error 65.16 42 1.55

Variable: Assgn
Source SS DF MS E
Between Subiects:
Exp 12.15 1 12.15 8.14%*
Error 32.83 22 1.49
Within Subjects:
Task 96.13 2 48.07 77.59%*
Task x Exp 6.03 2 3.01 4.86%*
Error 27.26 44 0.62

Variable: Diff
Source SS  DF Ms F
Between Subijects:
Exp 3.90 1 3.90 2.99%*
Error 27.38 21 1.30
Within Subjects:
Task 49,95 2 24.97 36.68**
Task x Exp 0.39 2 0.19 0.28
Error 2860 42 0.68

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-27. Statistical Significance of t test results of park task for actual and
hynothetical N

Novices Experienced
Variable N Mean | S.D. N Mean | SD. | |
NcardP 26 (actual) (14.2 10.9 25(actual) {15.9 10.6 -0.56
50 50 -0.79
100 100 -1.12
NaltP 26(actual) | 3.27 1.51 25(actual) | 3.44 1.73 [-0.37
50 50 -0.52
100 100 -0.74
HypnsrcP 26(actual) | 0.58 0.64 23(actual) | .35 0.71 1.19
50 50 1.70*
100 100 2.41*
GoalP 21(actual) | 0.13 0.36 24(actual) | 5.06 0.39 0.63
50 50 0.93
100 100 1.32
RpeatP 26(actual) | 3.00 3.75 25(actual) | 3.12 3.53 |-0.12
50 50 -0.16
100 100 -0.23

* denotes statistical significance at p< .05

Assumption: Sample mean and standard deviation are unaffected by increased sample size
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Table 2-28. Comparison of Results of Chapter Two Hypotheses Analyzed With and
Without Information Search Regime Effects Removed

Results of Hypotheses according to
Chapter Two Analyses (Information
Regime Effects not accounted For)

Results of Hypotheses according to

Chapter Three ANOVA Analyses
(Information Regime Effects Removed)

2.1 Number of items retrieved (net -2)

2.1 Number of items retrieved

2.2 Number of hypotheses generated

2.3 Number of
categories searched

2.2 Number of hypotheses generated

2.3 Number of
categories searched

2.4 Link between
assessed likelihood and actual search

(corr -2)

2.4 Link between
assessed likelihood and actual search

2.5 Conclusion

2.6 Categorical
clustering of information retrieved

2.7 Time per
information item

2.8 Number of
recursions

2.9 Proportion of background
information

2.5 Conclusion

2.6 Categorical
clustering of information retrieved

2.7 Time per
information item

2.8 Number of
recursions

N/A: Proportion of Background
Information not tested in Chapter three

denotes that hypothesis was confirmed at p< .10



Table 2-29. Correlation Between Alternative Measures of Expertise

E G H A C L N C S
X m 0 g a i 0 0 P
P a u e s v n S e
Variable t r h e h t c
S r C s c D i
c e t P a
o) a k |
r d P D
Exp
Gmatscor | .28
&k
Hourread | .28 .05
%
Age 73 35 15
*% %%
CashC 03| -111] 22 | -.10
LivestkP 33 .08 .03 32 | -.12
* % k¥k
NonhcP 41 | -.06 | .31 27 17 | -.03
k% ko *
CostD 42 27 .07 25 | =11 29 | -.08
%k
SpecialD 39 .05 18 40 .14 37 15 .24
% * *

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 2-30. Regression Results for Cash Task: Explanatory Power of Alternative

Measures of Expertise

Joint Sig. Independent Variable Regression Coefficients (t
Dependent | R? of statistics)
Variable Al\:lt:ar::;lew;e Exp GmatScor | Hourread CashC
Sim 30 X -0.64 -0.16 0.13 0.50
(-1.33) (-0.71) (1.96)+ (2.54)++
Ncard 06 1.62 0.14 -0.15 0.06
(1.38) (0.24) (-0.90) 0.12)
Net i3 X 0.58 0.79 -0.29 0.37
(0.53) (1.51) (-1.89)- (0.82)
Nalt .05 -0.44 0.31 0.05 -0.22
(-0.76) (1.09) (0.60) (-0.92)
Ncat .09 X 0.39 -0.09 -0.05 0.05
(1.58) (-0.75) (-1.44) (0.52)
Corr 12 -0.02 0.07 -0.00 -0.01
(-0.24) (2.13) (-0.13) (-0.40)
Hypnsrc 20 -0.26 -0.02 0.07 0.01
(-1.57) (-0.29) (2.70)- (0.20)
Srcnhyp 24 X 0.46 -0.26 -0.08 0.10 T
(1.98)- (-2.16)++ | (2.3D++ | (1.03)
FairC insufficient data for regression
ValueC .08 18.27 -12.24 -21.81 -25.30
0.19) (-0.26) (-1.56) (-0.62)
...continued
X denotes joint effect of alternative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction
- (--) denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
* (**) denotes statistical significance at p<.10 (-05), no expected direction for coefficient



Table 2-30 (continued).
Alternative Measures of Expertise
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Regression Results for Cash Task: Explanatory Power of

Joint Sig. Independent Variable Regiession Coefficients (t
Dependent | R? of statistics)
Variabl Alternati
anable M:ar::re‘;e Exp GmatScor | Hourread CashC
Meth .08 0.11 0.05 -0.03 -0.02
(0.70) (0.57) (-1.39) (-0.27)
Goal 07 0.05 0.05 -0.00 0.12
(0.26) (0.52) (-0.08) (1.39)
Time J2 -4.65 0.24 0.83 -0.52
(-1.61) 0.17) (2.03)++ | (-0.44)
Eff A1 -1.21 -0.11 0.15 -0.31
(-1.69)+ (-0.31) (1.51) (-1.04)
Rpeat 21 X 1.05 -0.66 0.14 -0.31
(1.69)- (-2.19)++ | (1.62) (-1.21)
Propk1 20 X 0.06 0.02 -0.02 0.00
(1.14) (0.64) (-3.03)-- 0.21)
Assgn 17 X 0.26 0.06 -0.03 -0.07
(1.72)* (0.85) (-1.32) (-1.16)
Conf 05 -0.45 0.22 -0.00 0.05
(-1.16) (1.16) (-0.08) (0.33)
Diff 15 -0.19 -0.04 0.02 -0.30
(-0.69) (-0.33) (0.42) (-2.61)++
X denotes joint effect of alternative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction
- (--) denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
*(**) denotes statistical significance at p<.10 (.05), no expected direction for coefficient
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Table 2-31. Regression Results for Park Task: Explanatory Power of Alternative
Measures of Expertise
Joint Sig. Independent Variable Regression Cuefficients (t statistics)
Dependent R? of )
Variable Alternative Exp GmatScor | Hourread | LivestkP | NonhcP
Measures
Sim 43 X 031 0.04 -0.04 0.78 -0.00
©.57 (0.40) (-1.81)- (3.72)++ (-0.03)
Ncard 25 X 0.88 2.89 -1.17 6.19 0.16
0.23) (1.80)+ (-2.62)-- (1.51) 0.12)
Net A1 0.20 0.11 0.08 0.10 0.74
©.17) 0.2 (0.56) 0.07) (1.58)
Nalt .06 0.04 0.26 0.02 -0.40 0.17
Ll (0.06) 0.99) 0.26) (-0.60) (0.74)
Ncat .18 b3 0.05 0.39 -0.09 0.75 0.12
(0.10) 191+ (-1.51) (1.44) (0.69)
Corr 17 22 -0.08 0.00 -0.16 -0.06
(2.03)++ | (-1.73)- {0.26) (-0.76) (-1.49)
Hypnsrc 10 -0.28 -0.01 0.03 -0.28 0.06
(-1.06) (-0.09) (1.11) (-0.96) 0.57)
Srcohyp .20 -0.25 031 -0.06 0.78 0.07
(-0.71) (2.07)-- (-1.44) (1.98)- 0.54)
AssurP .14 -0.11 0.05 0.04 0.53 0.20
L (-0.30) (0.35) (0.95) (1.32) (1.44)
1 MethodP 13 0.21 0.12 -0.00 0.13 -0.01
(1.05) (1.38) (-0.10) 0.57) (-0.08)
ValueP .10 6051 63511 -49187 210119 78835
(0.03) 0.58) (-1.58) (0.80) 0.87)
...continued .
X denotes joint effect of alternative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction

- )

*(**)

denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
denotes statistical significance at p<.10 (.05), no expected direction for coefficient
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Table 2-31 (continued). Regression Results for Park Task: Explanatory Power of
Alternative Measures of Expertise

Joint Sig. Independent Variable Regression Coefficients (t statistics)
Dependent | R? of
Variable Alternative Exp GmatScor | Hourread CostD SpecialD
Measures
Meth .03 -0.03 0.01 -0.02 -0.05 0.05
(-0.15) 0.07) (-0.73) (-0.25) 0.70)
Goal .16 X -0.08 -0.48 -0.00 -0.17 -0.14
(-0.17) (-232) (-0.05) (-0.39) (-0.80)
Time .05 -3.66 2.60 -0.59 1.00 0.51
(-0.60) (1.01) (-0.81) 0.15) 0.22)
Eff .19 -0.04 -1.16 0.15 -1.67 -0.69
(-0.03) (-2.13)++ (1.00) -1.20) (-143)
Rpeat 24 X 0.67 2.78 -1.26 6.09 -0.57
v.16) (1.55) (-2.50)++ (1.33) (-0.36)
Propkl .05 -0.02 0.05 -0.00 0.00 0.02
-0.21) (1.39) (-0.14) 0.01) 0.51)
Assgn .40 1.50 0.10 -0.05 045 -0.19
(3.85)** (0.63) (-1.11) (1.05) (-1.31)
Conf .18 0.77 -0.18 -0.02 041 -0.01
(2.01)++ (-1.10) (-0.48) (0.98) (-0.04)
Diff 15 X -0.64 0.20 0.00 0.54 0.04
(-2.154++ (1.60) (0.00) (1.67) (0.38)
x denotes joint effect of alternative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction

- ()

*(**)

denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
denotes statistical significance at p<.10 (.05), no expected direction for coefficient
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Table 2-32. Regression Results for Digger Task: Explanatory Power of Alternative
Measures of Expertise

Joint Sig. Independent Variable Regression Coefficients (i statistics)
Dependent | R? of
Variable Alterative Exp GmatScor | Hourread CostD SpecialD
Measures
Sim 13 0.20 -0.05 -0.02 0.02 -0.03
(1.27) (-0.80) (-0.71) (0.25) (-0.51)
Ncard 45 X -2.57 2.17 -1.70 3.12 1.64
(-0.62) (1.26) (-2.56)-- (1.70) 1.07)
Net 44 X 1.63 2.51 -0.96 5.60 -0.56
(0.52) (1.87)+ (-2.57)-- (1.63) (-0.47)
Nalt .07 0.14 0.21 -0.12 -0.29 0.13
) 0.19) 0.52) (-0.77) (-0.69) 0.37)
Ncat 47 X -0.73 0.51 -0.24 0.20 0.40
(1.22) (2.06)+ (-2.57)++ (0.75) (1.81)+
Corr 47 -0.04 -0.09 0.03 -0.12 -0.00
(-0.19) -1.12) (1.02) (-1.36) (-0.03)
Hypnsrc .16 0.20 -0.02 0.05 0.05 -0.08
0.63) (-0.13) (1.98) (0.28) (-0.76)
Srcnhyp 65 X -0.79 0.54 -0.20 0.23 049
-1.57) (2.51)-- (-2.30)++ (0.82) (2.89)—-
ChargeD 55 X 0.50 -0.03 0.01 -0.11 0.18
(2.7~ (-0.36) 0.17) (-142) 2.62)--
...continued
b denotes joint effect of alternative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction
- (--) denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
*(**)  denotes statistical significance at p<.10 (.05), no expected direction for coefficient
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Table 2-32 (continued). Regression Results for Digger Task: Explanatory Power of
Alternative Measures of Expertise

Joint Sig. Independent Variable Regression Coefficients (t statistics)
Dependent | R? of
Variable Alterative Exp GmatScor | Hourread CostD SpecialD
Measures
Meth 32 X 0.35 -0.11 -0.09 -0.08 0.01
(1.449) (-0.98) (-2.04)+ -0.72) 0.12)
Goal 34 0.64 -0.07 -0.04 -0.17 -0.11
(2.38)++ (-0.58) (-0.84) (-1.40) (-1.09)
Time 27 X -6.62 2.13 -0.51 1.57 1.03
(-1.84)- (1.45) (-0.89) (1.00) 0.79)
Eff 34 b3 0.38 -0.54 0.36 0.02 -0.37
(0.39) (-1.35) 2.37)- (0.04) (-1.04)
Rpeat 37 -0.75 0.39 -0.21 0.59 0.72
(-0.54) (0.66) (-127) 0.39) (1.38)
Propk1 12 -0.04 -0.05 -0.00 0.07 -0.02
(-0.31) (-1.02) (-0.12) (1.33) (-0.38)
Assgn 27 0.37 -0.14 1.11 0.34 0.12 |
(0.81) (-0.71) (-144) (1.68) (-0.72)
Conf 28 0.05 0.26 -0.06 0.32 0.19
(0.09) (1.10) (-0.70) (1.26) (0.89)
Diff 18 0.14 0.22 0.03 -0.13 -0.33
L 0.23) (0.94) (0.28) (-0.51) (-1.56)
X denotes joint effect of altenative expertise measures is significant at p<.05

+ (++) denotes statistical significance at p<.10 (.05), coefficient in expected direction

- )
*(**)

denotes statistical significance at p<.10 (.05), coefficient in unexpected direction
denotes statistical significance at p<.10 (.05), no expected direction for coefficient
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Table 2-33. Cash Task Variable Statistics Using Alternative Measures of Expertise to
Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:
Dependent -
Variable Exp Gmatscor Hourread Sim
Novice | Expert || Novice | Expert || Novice | Expert | Novice Expert
Ncard 8.56 9.45 8.58 9.77 9.21 9.26 8.45 9.60
(3.19) (4.38) (3.16) 4.32) (3.91) (3.49) 4.21) (3.54)
Net 7.00 7.12 6.27 8.18 7.64 6.58 6.91 7.24
(3.67) (3.56) (2.92) (4.03) (3.80) (3.20) (3.94) (3.38)
+
Nalt 3.00 275 2.96 291 2.82 3.05 2.23 3.52
(1.89) (1.82) 1.97) (1.66) (1.68) (2.07) (1.54) (1.94)
++
Ncat 212 2.15 2.19 2.13 2.28 2.05 2.14 240
(0.91) (1.01) (0.92) (0.99) (0.80) (1.12) (0.83) | (0.76)
Corr 0.73 0.75 0.72 0.76 0.72 0.74 0.71 0.73
0.23) 0.17) 0.19) 0.21) (0.21) 0.19) 0.25) 0.16)
Hypnsrc 0.35 0.14 0.32 0.18 0.20 0.33 0.11 0.32
0.57) (0.48) 0.57) (0.50) 0.41) 0.69) (0.33) | (0.64)
Srcohyp 113 1.29 1.32 1.09 1.32 1.11 1.28 0.83
0.82) (0.78) 0.84) (0.75) (0.69) (0.90) (1.13) | (0.80)
FairC 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) 0.00) | (0.00)
ValueC 42697 42697 42701 42675 42719 | 42644 42823 | 42615
(332) (291) (319) (300) 271) (363) (139) (352)
*%
...continued

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Table 2-33 (continued). Cash Task Variables Statistics Using Alternative Measures of
Expertise to Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:
Dependent )
Variable Exp Gmatscor Hourread Sim
Novice | Expert || Novice | Expert || Novice | Expert || Novice | Expert
Meth 0.01 0.14 0.09 0.05 0.12 -0.04 22 -.05
(0.61) 0.35) 0.63) (0.28) (0.41) (0.59) (.48) (.52)
+
Goal 0.18 0.23 0.16 0.25 0.21 0.20 .30 g1
(0.66) 0.49) (0.69) 0.42) (0.66) (0.35) (.48) (.63)
Time 26.60 22.88 25.89 24.09 23.43 27.68 23.46 26.64
847y | (10.13) 8.61) | (10.15) (7.31) | (11.53) (156) | (10.7)
Eff 3.75 292 3.64 298 3.19 346 325 3.52
2.69) (1.69) (2.66) .77 (2.54) 1.97) (1.30) | (295
Rpeat 1.56 2.33 2.31 1.59 1.57 2.68 1.54 2.36
(1.53) (2.58) (2.35) (1.82) (1.62) (2.63) a7 | 41
Propkl 0.23 0.23 0.21 0.26 0.28 0.17 0.26 0.21
0.16) ©.19) 0.19) (0.15) 0.16) (0.16) 0.20) | (0.15)
Assgn 0.82 1.10 0.87 1.02 1.02 0.82 .11 0.84
0.41) 0.57) (0.46) (0.52) (0.50) (0.48) 0.46) | (0.54)
Conf 3.76 3.50 3.50 3.77 346 6.79 3.86 3.36
(1.09) (1.32) (1.21) (1.23) (1.29) (1.08) 094) | (1.38)
* *®
Diff 2.18 2.00 212 207 2.15 2.08 2.18 2.06
0.72) (1.04) (0.78) (1.03) (0.82) (1.00) 0.85) | (0.94)

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Table 2-34. Park Task Variable Statistics Using Alternative Measures of Expertise to
Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:
Dependent
;;P;:b:: Exp Gmatscor Hourread Sim

Novice | Expert || Novice | Expert ]| Novice | Expert || Novice | Expert
Ncard 14.19 15.88 12.93 17.38 17.48 11.62 13.98 29.20
(10.93) | (10.56) | .01 | (12.09) || (1211 | (7.64) 9.38) | (119

H
Net 11.19 12.76 9.96 14.21 14.00 9.38 10.93 24.80
9.19) (9.36) (8.03) | (10.05) | (10.30) | (6.98) 8.07) | (10.23)

+ ++

Nalt 3.27 344 3.33 3.38 3.17 352 3.48 3.80
(1.51) (1.73) (1.47) (1.79) (1.49) (1.78) (1.52) | (1.92)

Ncat 3.35 3.54 3.30 3.75 3.69 324 348 4.60
(1.41) (1.36) (1.35) (1.23) (1.39) (1.18) (1.23) | (0.89)

+

Comr 0.46 0.62 0.52 0.55 0.51 0.55 0.55 0.54
(0.26) 0.21) (0.28) 0.22) (0.25) (0.26) 0.28) | (0.26)

Hypnsrc 0.58 0.35 0.52 0.41 0.43 0.55 0.54 0.00
(0.64) 0.71) (0.70) (0.67) 0.63) (0.76) 0.71) | (0.00)

Srcnhyp 1.46 1.47 141 1.54 1.68 1.20 1.37 240
(0.86) (1.08) (1.01) (91 (0.98) (0.89) 092) | .55

+

AssurP 2.18 248 2.38 229 2.23 2.50 2.38 2.60
(91) (0.99) (0.88) (1.06) (0.86) (1.10) 0.95) | ©.89)

MethodP 115 1.46 1.22 1.38 1.29 1.26 1.30 040
37 0.67) 0.42) 0.67) 0.46) (0.65) 0.56) | (0.55)

%*
ValueP 1175K | 1196K 1208K | 1158K 1307K 990K 1213K | 1268K
(564K) | (669K) || (592K) | (643K) || (630K) | (538K) || (616K) | (739K)
*
...continued

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Table 2-34 (continued). Park Task Variable Statistics Using Alternative Measures of
Expertise to Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:

Dependent

Variable Exp Gmatscor Hourread Sim

Novice | Expert Novice | Expert || Novice | Expen Novice | Expert

Meth 0.13 0.12 0.09 0.15 0.10 0.14 0.12 -0.0t
(0.46) (0.39) (0.46) 0.38) 0.34) (0.52) 0.43) | (0.36)

Goal 0.13 0.06 0.10 0.09 0.04 0.14 0.10 -0.06
(0.36) 0.39) (0.39) (0.36) (0.33) (0.43) 0.39) | (0.32)

Time 41.11 39.29 40.04 40.43 42.52 36.90 40.74 45.00
(19.09) [ (11.63) [| (18.46) | (12.44) || (18.76) | (10.35) || (16.16) | (10.9)

Eff 491 3.29 4.90 3.23 4.24 4.01 4.10 1.82
4.34) (2.16) 4.18) (2.36) (4.25) (2.33) (3.05) 0.91)

+ + +

Rpeat 3.00 3.12 2.96 3.17 3.48 224 3.05 4.40

3.75) (3.53) (3.51) (3.78) (3.82) (3.15) 3.67) | (3.98)

Propkl 0.50 0.54 0.49 0.55 0.50 0.55 0.52 0.54
(0.26) (0.15) 0.25) (0.16) (0.23) 0.19) (0.22) | (0.06)

Assgn 2.64 4.02 2.98 3.73 3.38 320 3.26 440
(0.55) (1.40) L (0.80) (1.58) (1.54) 0.77) (1.19) (1.52)
| *

*¥k

Conf ‘ 2.64 3.48 2.89 3.23 3.14 2.84 3.07 3.00
(1.00) (1.04) (1.07) (L.11) (1.04) (L17 (1.09) { (1.41)
++
Diff 3.80 3.38 3.67 3.50 346 3.75 349 4.40
(0.76) 0.97) 0.78) (1.01) (1.00 0.72) ©0.87) | (0.55)
+

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Table 2-35. Digger Task Variable Statistics Using Alternative Measures of Expertisc to
Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:
Dependent .
Variable Exp Gmatscor Hourread Sim
Novice | Expert | Novice | Expert {| Novice | Expert || Novice | Expert
Ncard 9.07 13.13 7.94 15.00 13.29 8.54 12.77 10.67
6.79) | (12.03) 641) | (12.10) || (11.62) | (6.85) (1046) | (9.07)
+
Net 8.29 11.13 7.31 12.64 11.59 7.46 11.32 9.33
(6.90) | (10.19 6.28) | (10.50) 9.77) 6.97) (8.90) | (9.29)
Nalt 1.71 231 1.81 2.29 241 1.54 241 2.00
(1.86) (1.85) (1.80) (1.99) 2.12) (1.33) (1.84) | (2.00)
Ncat 3.35 3.54 347 4.54 4.38 342 4.18 3.67
(1.41) (1.36) (1.55) (1.45) (1.54) (1.51) (1.44) { (2.08)
+
Corr 0.45 0.55 0.70 0.29 1.45 0.59 0.51 049
0.42) 0.31) 0.21) 0.22) (0.39) 0.30) 0.24) | (041D
Hypnsrc 0.25 0.36 0.22 040 0.27 0.38 0.38 0.00
(0.46) 0.51) 0.44) 0.52) 0.47) (0.52) (0.50) | (0.00)
Srcohyp 2.13 2.27 1.67 2.70 2.36 2.00 2.13 2.50
(1.25) (1.19) 0.87) (1.25) (1.21) (1.20) 0.26) | (0.7D)
ChargeD 1.53 1.88 0.77 0.64 1.68 1.75 1.64 2.00
(0.52) 0.34) 0.44) 0.50) 0.48) (0.45) 0.49) | (0.00)
...continued

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Table 2-35 (continued). Digger Task Variable Statistics Using Alternative Measures of
Expertise to Classify Participants

Mean (S.D.) of Novices and Experts when participants are classified by:
D&ﬁ:g?:t Exp Gmatscor Hourread Sim

Novice | Expert Novice | Expert | Novice | Expert || Novice | Expert

Meth 0.13 0.21 0.24 0.10 0.39 -0.15 0.18 0.21
(0.53) 0.55) 0.62) 0.43) (0.40) (0.56) 0.52) | (.81

++

Goal 0.01 0.30 0.25 0.11 0.35 -0.05 0.14 0.45
0.44) (0.59) 0.61) (0.48) 0.41) 0.64) 0.57) | ©.5%

Time 25.23 24.81 22.38 28.23 25.00 25.00 25.77 24.00
(10.58) | (7.73) (8.59) (8.60) (10.17y | (7.30) 7.94) | 5.57

’ +

Eff 3.09 3.70 4.19 2.60 2.82 4.17 3.15 330
(2.19) (3.17) (3.13) 2.07) (1.76) (3.56) 2.13) | 2.22)

Rpeat 0.79 2.00 0.63 2.36 1.71 1.08 1.46 1.33
(0.98) 2.39) 0.72) (2.41) (2.26) (1.32) 2.15) | ©0.57)

Propk1 0.22 0.25 0.29 0.18 0.25 022 0.24 0.47
(0.25) 0.21) (0.26) ©.17) 0.22) 0.29) 0.21) | (0.25)

Assgn 2.80 3.30 3.04 3.17 3.23 290 3.12 3.33
0.63) (1.13) (0.78) (1.19) (0.98) (0.99) (1.02) | (0.58)

Conf 2.90 3.60 3.00 3.67 3.33 3.30 324 3.67
(1.20) (1.18) (1.23) (1.12) (1.23) (1.25) {:.30) | (0.58)

Diff 3.60 3.40 3.23 375 3.60 330 348 3.33
-1 (1.58) 0.74) (1.24) 0.97) (0.91) (1.42) (1.21) | (0.58)

+(++) denotes independent samples T test significant at p<.10(.05), one-tailed test
*(**) denotes independent samples T test significant at p<.10(.05), two-tailed test
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Chapter 3. Information Search and the Information Search Regime

1. INTRODUCTION

This chapter examines the differences in the information search behaviour of
experienced and novice auditors under different information search regimes. As discussed
in Chapter 1, the active information search regime required participants to determine their
own information requirements and enter their information requests into the computer,
phrased in their own words. The traditional information search regime presented
participants with a menu of information from which they selected their desired
information. It was hypothesized that the processes underlying information search are
different under the two regimes. The active information search regime forced participants
to cognitively generate hypotheses to guide their information search, whereas it was
possible to engage in information search under the traditional regime without génerating
any hypotheses, or to wait until the underlying hypotheses became apparent by the data
itself. Under the active search regime participants also had to invoke their problem
solving schema to facilitate and organize their information search, and had to continually
plan and monitor their progress. Under the traditional information search regime, in
cc rast, participants could simply browse through the information available. These
differences led to the following hypotheses, stated in alternative form:
H 3.1: Participants under the active search regime will search for less information
than participants under the traditional one.
H 3.2: Participants under the active search regime will generate fewer hypotheses

than participants under the traditional one.
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H 3.3: Participants under the active search regime will search through fewer
categories than participants under the traditional one.
H 3.4: Participants under the active search regime will demonstrate a closer
correlation between their information search and their hypothesis generation.
H 3.5: Participants under the active search regime will arrive at different conclusions
than participants under the traditional one.
H 3.6: Participants under the active search regime will spend more time per item
of information acquired than participants under the traditional one.
H 3.7: Participants under the active search regime will be less efficient in that they
will perform more recursions than participants under the traditional regime.

It was also expected that the discrepancies between the behaviour of experienced
auditors and novices would be greater under the active search regime than under the
traditional one. This expectation arose from the fact that experienced auditors would be
more adept at the processes required by the active search regime because of their more
elaborate knowledge structure and their possession of procedural schema to assist
information search. The differences between the two groups would be commensurately
less under the traditional information search regime as the participants, both experienced
and novice, could minimize their cognitive involvement as discussed above. Thus, under
the traditional regime the differences between experienced auditors and novices would be
less apparent. This led to the following hypotheses, stated in alternative form:

H 3.8: The extent by which the amount of information requested by

experienced auditors exceeds the amount requested by novices will be greater



under the active regime than under the traditional one.

H 3.9: The extent by which the number of hypotheses generated by experienced

auditors exceeds the number generated by novices will be greater under the active

regime than under the traditional one.

H 3.10: The extent by which the number of categories searched by experienced

auditors exceeds the number searched by novices will be greater under the active

regime than under the traditional one.

H 3.11 The disparity in the correlation between hypothesis generation and

information search of experienced auditors and novices will be greater under the

active regime than under the traditional one.

H 3.12: The differences in the goal and method categorizations used by the

experienced and novice auditors respectively will be greater under the active regime

than under the traditional one.

H 3.13: The extent to which experienced auditors require less time per item of

information than novices will be greater under the active regime than under the

traditional one.

H3.14: The extent to which experienced auditors perform fewer recursions than

novices will be greater under the active regime than under the traditional one
Finally, prior research has shown that subjects are insensitive to the amount of

information that is lacking in their analysis. This led to the final two hypotheses:

H 3.15: Participants under both regimes will not differ in their ratings of the

completeness of the information.
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H 3.16: Participants under both regimes will not differ in their confidence in their
decisions.

These hypotheses were all tested using data gathered from the experiment
described in Chapter 1. The variables used in the analysis. are listed and defined in Table
3-1, and are identical to those used in Chapter 2. The main analyses performed were as
follows: t tests were run comparing the performance of participants under the active and
traditional interface, regardless of experience. These results were used to test the first
seven and last two hypotheses, which are concerned solely with the effect of the
interface. These results are presented in tables 3-2 through 3-8. Hypotheses 3-8 through
3-14 inclusive are concerned with both interface and experience main effects, as well as
interactions between the variables. ANOVA analyses, presented in tables 3-9 through 3-
21 inclusive, were run for each dependent variable to test for these effects. A significant
experience by interface interaction was expected for those hypotheses which predicted
that the discrepancies would be greater under the active interface. Furthermore, since the
tasks varied in their degree of structure and expertise is more important wi:en tasks are
unstructured, it was expected that the ANOVA analyses would reveal task by experience-
and task by experience by interface interactions. As with Chapter 2, the ANOVA
analyses were run using all three tasks as well as just the mandatory Cash and Park
tasks. The two task analysis contained more subjects and hence had more degrees of
freedom for the statistical tests, but generated principally the same results as the three task
analysis. Hence, only the three level analysis is presented in these tables, and any

differences between them and the two level analysis are mentioned in the text.
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The chapter proceeds as follows. The next section discusses the results of the
hypotheses, including the effects of task structure. This section also discusses the results
of the manipulation checks. The third section discusses the robustness of the results using
different measures of expertise. Finally, a discussion and conclusion is offered.

II. RESULTS

The first three hypotheses dealt with the extent and breadth of the auditors’
information search under the different information search regimes. The first hypothesis
that participants would request more information under the traditional interface, was
supported. T tests demonstrated significant differences between the traditional and active
interfaces for both Ncard and Net for all three tasks. However, as discussed in the
appendix A, participants in the active interface may have asked questions for which they
received no answer. Therefore, Ncard and Net may not have completely reflected the
extent of the participants’ desired information search under the active search regime.
Therefore, the number of questions the participants asked that were not answered (Nasr)
was added to the Ncard and Net variables. All differences were still highly significant
except for revised Ncard in the cash task, which showed no significant difference.

The total number of alternatives generated by each participant (Nalt) was used to
test hypothesis 3.2, which stated that participants under the active scarch regime would
generate fewer alternatives than the traditional regime participants. This hypothesis was
not confirmed: although the relationship was in the predicted direction for all three tasks,
none of the differences were statistically significant.

Hypothesis 3.3 stated that participants under the active search regime would
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search through fewer categories than participants under the rraditional regime. This was
tested by counting the total number of different goal categories from which each
participant requested information (Ncat). This hypothesis was confirmed for all three
tasks.

Hypothesis 3.4 predicted that participants under the active regime would
demonstrate a closer correlation between their information search and their hypothesis
generation. As discussed in Chapter 2, this was operationalized by the variables Corr,
Hypnsrc and Srcnhyp. Corr measured the Spearman rank correlation between the ranking
of the goal categories for each task based on the participants’ assessment of the likelihood
of the alternatives they generated and the proportion of information search centred on
those categories. The variable Hypnsrc measured the number of goal categories from
which a hypothesis was generated but no information was searched, and Srcnhyp counted
the number of goal categories from which information was requested but no hypothesis
was generated. Therefore, this hypothesis predicts that Corr will be higher under the
active regime, and Hypnsrc and Srcnhyp will both be lower. There were no significant
differences in the Corr measure for the two groups. Srcnhyp was significant in the
expected direction for all three tasks, indicating that participants in the traditional
interface m;)re frequently requested information without a hypothesis in mind, perhaps
taking advantage of the opportunity for data-driven information search. Hypnsrc was
significantly different for the two groups in the Cash and Park tasks, but in the wrong
direction: in both cases participants in the active interfaces generated more hypotheses for

which they conducted no information search. This could possibly indicate how difficult
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it is to conduct an organized information search without an information menu to facilitate
the process.

Hypothesis 3.5 stated that participants under the two regimes would arrive at
different conclusions. This hypothesis was not confirmed: there were no significant
differences in the value of the cash account in the cash task (ValueC), whether it was
fairly stated (FairC), in the value of the inventory in the park task (ValueP), the method
used to account for it (MethodP), the assurance that would be provided (AssurP), nor
whether the client had been overcharged in the Digger task (ChargeD).

Hypotheses 3.6 and 3.7 predicted that participants under the active regime would
be less efficient in that they would spend more time per amount of information (Eff) and
would perform more recursions (Rpeat). The active and traditional groups differed
significantly on Eff in all three tasks but Rpeat was only significant in the Cash task.

The next group of hypothesis predicted interactions between experience and the
interface. Hypothesis 3.8 predicted that the difference in the amount of information
requested by the experienced and novice auditors would be greater under the active
regime. As can be seen from tables 3-9 and 3-10, this hypothesis was not confirmed for
either Ncard or Net, as there were no significant interface by experience or task by
interface by experience interactions. The ANOVA analysis in both cases showed that
there were significant main effects for the interface and for experience. Additionally,
there was a significant task main effect and task by interface interaction, indicating that
the difficulties associated with a less structured task were compounded by the active

search regime as expected. The analysis was performed with the number of questions not
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answered (Nasr) added to Ncard and Net to reflect the amount of desired information
search, as discussed above. This resulted in the hypothesis being confirmed with the
revised Net variable as it resulted in a significant interface by experience interaction in
addition to the previous significant findings. The task by experience interaction also
became significant. Results for Ncard were basically unaffected.

Hypothesis 3.9 stated that there would be a greater difference in the number of
alternatives generated by experienced and novice auditors under the active regime. This
hypothesis was not supported as can be seen from table 3-11.

Hypothesis 3.10 predicted a similar relationship for the number of categories of
information searched (Ncat). As can be seen from the results presented in table 3-12,
results followed a similar pattern as with Ncard: there were no significant interactions
between experience and interface nor between experience, task and interface so the
hypothesis was not supported. There were highly significant main effects for interface,
task and experience. Also, there was again a significant main effect between task and
interface, indicating that the difficulties with unstructured task were compounded by the
information search regime.

There was strong support for Hypothesis 3.11 which predicted that the disparity
in the correlation between experienced auditors and novices wouid be greater under the
active interface. As with hypothesis 3.4, this was operationalized using Corr, Hypnsrc

and Srcnhyp. When Corr was used as the dependent variable the ANOVA analysis
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shown in table 3-13" indeed demonstrated a significant interface by experience effect.
Under the active interface, the means across tasks for novices and experienced auditors
were .56 and .65 following the expected pattern; under the traditional interface the pattern
was reversed as the means of the novice and experienced group were .63 and .57
respectively. Corr also showed significant interface and task main effects. Hypnsrc and
Srcnhyp, shown on tables 3-14 and 3-15, both had significant interface effects, consistent
with the t test results of hypothesis 3.4. Hypnsrc also showed significant task by
interface and task by experience effects. When Srcnhyp was analyzed using just the Cash
and Park tasks the results were quite strong: there were significant interface by experience
and task by interface by experience interactions, as well as a task main effect.

Tables 3-16 and 3-17'° demonstrate that there was no support for hypothesis 3.12
which predicted that the goal and method categorization (Goal and Meth) distinctions
between experienced auditors and novices would be more pronounced under the active
interface.

There was strong support for hypothesis 3.13, which predicted that the time per

The degrees of freedom in the ANOVA analyses for Corr, Srcnhyp and Hypnsrc are
lower than for other variables because of the 34 participants who performed all three
tasks, 19 did not state any hypotheses for at least one of those three tasks. Hence, it was
not possible to calculate values for Corr, Srcnhyp or Hypnsrc in these cases.

' the ANOVA analyses for Meth and Goal contained fewer degrees of freedom
because participants were excluded from the analysis if all the information items they
requested were within only one category for at least one of the tasks. This exclusion was
done to avoid artificially inflating the Meth and Goal scores because the values for these
participants would have been 1 (perfect categorization). This resulted in the exclusion of
13 participants for Goal and 10 participants for Meth out of the 34 participants who
performed all three tasks.
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information card variable (Eff) would be more disparate between experts and novices
under the active search regime. The results on table 3-18 indicate a highly significant
task by interface by experience effect, as well as main effects for interface, experience
and task and a task by interface interaction.

As can be seen from table 3-19, there was no support for hypothesis 3.14 in that
there were no significant differences in the number of recursions between the various
groups.

Hypothesis 3.15 and 3.16 were tested using the t statistics presented on tables 3-4,
3-6 and 3-8. The hypotheses were not supported in the Digger task, where participants
in the active interface did rate the information as being less complete than the participants
under the traditional search regime. However, the hypotheses were supported for the
Cash and Park tasks: there were no significant differences in the participants’ assessment
of the completeness of the information, nor in their confidence in their decisions, despite
the fact that participants in the active interface received far less information for making
their decisions. This would indicate that subjects indeed are insensitive to the information
they may be missing. ANOVA analyses in tables 3-20 and 3-21"7 also confirm that level
of experience did not affect the results. In fact, according to the ANOVA analysis there
were no main effects for interface or task either. However, since this was a no-effects

hypothesis the same results could have occurred due to a lack of statistical power.

""The degrees of freedom in the ANOVA analyses of Comp and Conf are lower than
other variables because, out of the 34 participants performing all three tasks, 10 did not
answer the manipulation question regarding Comp in at least one task and 11 did not
answer the manipulation question for Conf in at least cne task.
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The findings for all these hypotheses are summarized on table 3-22. The
hypotheses regarding the main effect of the interface had the strongest support. There
was also evidence indicating that experienced auditors performed differently on some
dimensions of information search than novices, and there was limited support for the
hypotheses proposing an interaction between experience and the information search
regime.

MANOVA analyses were also run for each of the three tasks to jointly test the
hypotheses. Each participant had a vector for each task representing his or her values
of Totnet, Nalt, Ncat, Corr, Srcnhyp, Hypnsrc, Goal, Meth, Eff and Rpeat. The results
from these analyses, shown on table 3-23 generally support the observations above: the
interface effect was very strong for all three tasks. The experience effect was weaker,
only being statistically significant for the Digger task. The interaction effect was not
supported in the MANOVA analysis.

The results of the manipulation checks on table 3-2 indicate that the findings
discussed in this section were not due to systematic differences between the active and
traditional interface groups. The two groups did not differ in how easy they found the
computer program to use (Easy), hew interesting they found the experiment (Interest),
how long they felt the experiment was (Long), how much they felt the computer program
interfered with their natural thought processes (Interfere), or their performance on a typing
test (Typetest). Similarly, the two groups for the most part did not differ in how
complete they thought the information was for each of the three tasks (Comp), or how

realistic they found the tasks (Real). Exceptions to this were that participants in the
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traditional interface thought that the Park task was more realistic and the information
presented in the Digger task was more complete than the participants in the active
interface did. There was no significant difference between the difficulty rating (Diff) of
the two groups for the Cash and Digger tasks, although the traditional interface group
rated the Park task as more difficult than the active interface group did.
IIl. IMPACT OF DIFFERENT MEASURES OF EXPERTISE

The results in the previous section grouped participants according to their
experience. The regression results on individual dependent variables in Chapter 2
suggested that other measures may provide better proxies for expertise. In Chapter 2, the
results were re-run with classifications based on the participants’ score on four questions
from the problem solving section of the Graduate Management Admissions Test
(Gmatscor), and the number of hours spent per week reading business related literature
(Hourread). These measures were designed to proxy for general problem solving ability
and general business knowledge. Chapter 2 results were also re-run ciassifying
participants on the basis of their self assessed levels of expertise in each individual task
(Sim). The ANOVA analyses for this chapter were similarly re-run using Gmatscor and
Hourread to classify participants, although it was not possible to run the analysis using
Sim to classify the participants as participants would vary as to their novice-expert
classification for each task. Indeed, no participant ranked him- or herself as an expert on
all three tasks.

The comparisons of the ANOVA results using the different measures to classify

participants are presented in Table 3-24. Not surprisingly, the ANOVA effects that did
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not involve expertise were generally invariant to the classification system employed. This
discussion focusses on the expertise effect, its interaction with the interface, with task,
and with interface and task together.

The experience measure and Gmatscor both provided significant results, although
as with Chapter 2, Gmatscor was a stronger predictor overall. Hourread provided the
weakest results of the three. Interestingly, when experience was the measure used there
was rarely an interaction with the interface, indicating that the predicted patter of larger
performance discrepancies between the "expert" and novice groups under the active
interface did not occur. However, when Gmatscor was the measure used the interaction
with the interface was relatively more common. It appears that general problem solving
ability imparts the greatest advantages wher participants must perform an active
information search. In contrast, the type of knowledge acquired through general
experience seems to be less advantageous. For instance, Ncard, Net and Ncat all
measured the breadth of information search. There was a significant main effect for all
three variables when experience was used. Keeping in mind that the number of
hypotheses (Nalt) and Srcnhyp was not significantly different under any expertise
measure, it appears that experienced auditors seemed to generate more complete search
for each altémative they generate than the novices do, and this finding is not affected by
the interface. However, for all three of these variables there were significant interface
by expertise effects (as well as main effects in Ncard and Net) when Gmatscor was used.
It is possible that individuals with greater problem solving ability have better problem

solving strategies that they can apply to all sorts of situations, regardless of their specific
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knowledge in the area. The existence of such strategies is helpful under the active
information search regime. Indeed, in addition to performing more complete search for
each alternative they generated, Gmatscor experts also performed fewer recursions (Rpeat)
under both interfaces. Interestingly, though, the £ff variable was only significant when
the experience measure was used. This is consistent with the Gmatscor experts having
problem solving strategies but not necessarily having particular schema for the tasks
which told them what specific information to look for. Hence, compared to experienced
auditors, they were somewhat slower in determining what to look for. Experienced
auditors might have had more specific schema and so spent less time planning what to
do next and more time receiving information.

IV. DISCUSSION AND CONCLUSION

In general, the results indicate that the information search regime affected the
information search behaviour of the participants, and in many cases the effect was more
pronounced as the tasks became less structured.  Participants in the active information
search regime conducted a much shorter and narrower information search. They also
spent more time per amount of information, probably indicating that they had to spend
more iime planning their next step. The fact that they also performed more recursions
indicated how difficult it was to follow an organized, forward problem solving procedure.
Indeed, more participants generated hypotheses for which they did not conduct any
information search in the active interface thar in the new one.

One particularly interesting result was that the number of alternatives generated

by the participants was not significantly different among the two interfaces. It appears,
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then, that the participants were able to generate hypotheses early on and perhaps did not
continue to generate more hypotheses as they saw more information.

Overall, then, it appears that the greatest obstacle in the active search regime was
that the omission of the information menu made the strategy of information search more
complex. Organized information search and problem solving were more difficuit.
Participants were still able to generate the hypotheses but tended to conduct inadequate
search to confirm or disconfirm them.

It appeared that the experienced auditors were able to compensate for the active
search regime in some respects. As expected, the differences between experienced
auditors and novices was indeed more pronounced in the active interface. Interface by
experience interactions were found for the net number of information items searched
(revised to reflect the number of questions not answered by the active interface), the
correlation between priority of hypotheses and the amount of search devoted to them, as
well as for the amount of time spent per item of information. These results are consistent
with the experienced auditors under the active information search regime invoking a
problem solving schema that allowed them to search more completely and were able to
spend proportionately less time planning their approach and more time actually retrieving
information. Furthermore, results showed that "experts" as determined by their problem
solving ability (Gmatscor) had general problem solving strategies that enabled them to
conduct more complete information search for the alternatives they generated and perform
fewer recursions.

Consistent with previous research, the participants, regardless of experience, were
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in general relatively insensitive to the amount of information missing from their analysis.
There were few significant differences in the assessment of the completeness of the

information of the confidence in their decision between the two information search

regimes.
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Table 3-1. List of Variables

Descriptive Variables and General Manipulation Checks:

VARIABLE DESCRIPTION

Exp classification based on experience: 1=3 Yrs or more, O=less than
3 yrs

Gmatscor Number of correct responses to GMAT questions (max=4)

Age Age of participant

Hourread Number of hrs spent per week reading business journals etc.

Interfac Information Search Regime (1=active, 2=traditional)

Easy Ease of interface to use (1=hard, 5=easy)

Interest How interesting experiment was (1=not, 5=very)

Long How long experiment was (1=too long, 5=too short)

Interfere How much interface interfered with natural thought processes
(1=a lot, 5=not at all)

Typetest Number of seconds to complete typing test

...continued
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Table 3-1 (continued). List of Variables

Task Variables:

VARIABLE DESCRIPTION

Ncard Number of information cards requested (repeats included)

Net Number of net information cards requested (repeats eliminated)

Nalt Number of alternative hypotheses advanced by participant

Ncat Number of categories searched

Corr Correlation between priority of hypothesis and amount of search
devoted to it

Hypnsrc Number of categories from which a hypotheses was generated
but from which no information was retrieved

Srcnhyp Number of categories from which information was retrieved but
from which no hypothesis was generated

FairC Whether cash in cash task is fairly presented (1=yes, 2=no)

ValueC Value of cash in cash task

AssurP Assurance level in park task (1=clean, 2=qualified as to quantity,
3=qualified as to value, 4=qualified as to both, 5=adverse)

MethodP Inventory valuation method recommended in park task
(1=historical, 2=market, 3=nominal amount)

ValueP Value of inventory in park task

ChargeD Whether client was overcharged in digger task (1=yes, 2=no)

Meth Index of Methodological Category Clustering

Goal Index of Goal Category Clustering

Time Time in minutes to complete task

Eff Efficiency (time/number of cards requested)

Rpeat Number of recursions (cards seen more than once)

...continued
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Table 3-1 (continued). List of Variables

Task Descriptive Variables and Manipulation Checks:

VARIABLE DF<CRIPTION

Comp How complete information provided was (1=not, S=very)

Conf How confident participant was regarding conclusion (1=not,
S=very)

Diff How difficult task was (1=easy, 5=hard) |

Real How realistic task was (1=not, S=very)

Assgn Number of years experience person assigned to task should have

Sim Familiarity of task (5=very similar and recent, 4=very similar but
not recent, 3=somewhat similar and recent, 2=somewhat similar
but not recent, 1=never seen anything like it)

CashC Familiarity with cash sections (same coding as Sim)

LivestkP Familiarity with accounting for and auditing livestock (same
coding as Sim)

NonhcP Familiarity with accounting for and auditing assets valued on a ||
basis other than historic cost (same coding as Sim)

CostD Familiarity with auditing cost-plus contracts (same coding as
Sim)

SpecialD Familiarity with special audits (same coding as Sim)




Table 3-2. T tests: Descriptive Variables and General Manipulation Checks
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Active Interface Traditional Interface
Variable N Mean S.D. N Mean S.D. T
Exp 30 0.53 0.51 22 0.46 0.52 0.55
Gmatscor 29 2.14 0.99 22 2.55 1.01 |-1.44
Age 28 27.79 4.32 20 25.90 3.14 1.75
Hourread 28 6.77 3.82 22 4.77 2.83 2.12%%*
Easy 29 3.36 1.22 21 3.81 1.03 [-1.40
Interest 29 3.28 0.96 21 3.48 0.68 [-0.86
Long 29 3.21 0.62 21 3.43 0.75 |-1.11
Interfere 29 3.59 1.12 21 2.57 1.21 0.04
Typetest 30 | 139.63 32.38 20 | 162.75 60.16 |-1.57

*  denotes statistical significance at p<.10

** denotes statistical significance at p<.05



Table 3-3. T tests: Cash Task Variables
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Active Interface Traditional Interface
Vardble  |NT Mean | SD. | N | Mem | sD. T
Ncard 28 7.25 3.30 21 11.33 3.18 | -4.38**
Net 28 4.54 1.45 21 10.43 2.67 |-9.19**
Nalt 28 2.71 2.11 21 3.10 145 1-0.75
Ncat 30 1.80 0.93 22 2.59 0.80 |-3.30**
Corr 23 0.72 0.23 21 0.73 0.16 |-0.17
Hypnsrc 23 0.44 0.66 21 0.05 0.22 2.65%*
Srcnhyp 23 1.00 0.85 21 1.43 0.68 |-1.86*
FairC 28 1.00 0.00 21 1.00 0.00 [ NA
ValueC 27 42728 292.15 21 42659 33331 | 0.74
Time 28 25.32 9.68 21 24.05 9.23 0.47
Eff 28 4.17 2.63 21 2.25 0.92 3.59**
Rpeat 28 2.71 2.31 21 091 1.30 3.48**

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05

NA denotes insufficient data for test
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Table 3-4. T tests: Cash Task Descriptive Variables and Manipulation Checks

Active Interface Traditional Interface
Vaable 1N ] Meam | SD. | N | Mean | sD. T
Comp 28 3.32 1.09 21 3.52 1.37 |-0.56
Conf 28 3.43 1.26 21 3.91 1.09 |[-141
Diff 27 2.17 0.93 21 2.00 0.84 0.65
Real 28 3.95 1.11 21 3.95 1.36 |-0.02
Assgn 28 0.89 0.55 21 1.05 045 {-1.09
Sim 27 3.41 0.74 20 3.35 0.73 0.11
CashC 28 3.91 1.28 21 4.05 1.02 |-0.42

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 3-5. T tests: Park Task Variables
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Active Interface Traditional Interface
Variable T Mean | SD. | N | Mem | SD. T
Ncard 29 9.10 5.56 22 22.82 10.87 [ -5.41**
Net 29 5.79 3.05 22 20.09 8.19 | -7.79**
Nalt 29 3.10 1.50 22 3.68 1.73  |-1.25
Ncat 30 2.83 1.29 22 4.27 1.03 [ -4.47**
Corr 29 0.52 0.29 20 0.59 028 |-0.83
Hypnsrc 29 0.69 0.71 20 0.15 0.49 3.14**
Srcnhyp 29 1.24 0.95 20 1.80 0.89 [ -2.09**
AssurP 26 2.35 1.06 19 2.32 0.82 0.11
MethodP 28 1.25 0.59 20 1.35 049 |-0.64
ValueP 26 | 1134038 | 614381 | 16 | 1268750 | 609678 | -0.69
Time 29 37.76 14.17 21 43.67 17.63 |-1.27
Eff 29 5.79 3.86 22 1.91 0.74 5.28**
Rpeat 29 3.31 3.60 22 2.73 3.68 0.57

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 3-6. T tests: Park Task Descriptive Variables and Manipulation Checks
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Active Interface Traditional Interface

veriable [N ] Meam | SD. | N | Mem | SpD. T
Comp 28 2.86 1.24 21 2.39 1.23 |-1.20
Conf 27 3.11 1.05 21 2.95 1.16 0.49
Diff 28 3.39 0.83 21 3.86 091 |-1.83*
Real 28 2.80 1.02 21 3.7 0.90 |-3.30**
Assgn 28 3.04 0.80 21 3.69 1.63 [-1.69
Sim 27 1.07 0.39 20 1.40 082 |-1.65
LivestkP 28 1.07 0.26 21 1.19 051 |-0.97
NonhcP 27 222 1.37 21 1.62 0.92 1.82%

* denotes statistical significance at p<.10
** denotes statistical significan

ce at p<.05



Table 3-7. T tests: Digger Task Variables
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Active Interface Traditional Interface
Variable N | Mean | SD. | N | Mem | SD. T
Ncard 14 4.36 2.59 16 17.25 10.21 |[-4.88**
Net 14 3.14 1.92 16 15.63 827 |-5.86** i
Nalt 14 1.50 1.74 16 2.50 1.86 |-1.52
Ncat 12 2.58 1.00 16 5.00 1.03 | -6.25%*
Corr 7 0.62 0.31 12 0.41 0.20 1.64
Hypnsrc 7 0.43 0.54 12 0.25 045 0.74
Srcnhyp 7 1.43 0.98 12 2.67 1.07 | -2.57**
ChargeD 13 1.77 0.44 18 1.67 0.49 0.62
Time 13 21.92 7.16 16 27.50 9.67 |-1.78*
Eff 13 5.28 3.18 16 1.91 0.74 3.74*x
Rpeat 14 1.21 1.25 16 1.63 236 |-0.61

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05
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Table 3-8. T tests: Digger Task Descriptive Variables and Manipulation Checks

Active Interface Traditional Interface

Varable | N Mean | SD. | N | Mem | sb. T
Comp 10 2.90 0.88 15 3.87 099 [-2.56%*
Conf 10 2.80 0.92 15 3.67 1.29 | -1.96*
Diff 10 3.60 0.70 15 3.40 1.35 0.48
Real 10 3.90 0.88 15 4.33 082 |-1.24
Assgn 10 3.05 1.01 15 3.13 0.99 [-0.20
Sim 10 1.20 0.42 15 1.07 0.26 0.89
CostD 10 1.50 0.97 15 1.73 1.16 [-0.54
SpecialD 9 2.00 1.00 15 2.13 1.46 |-0.27

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05



Table 3-9. Group Means and ANOVA Results for Ncard
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Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert Diff All  Novice Expert Diff
Cash 7.3 6.5 7.9 1.4 11.3 10.7 12.1 1.4
(28) (13) (15) 2n  (12) 9)
Park 9.1 8.1 10.0 1.9 22.8 213 24.7 34
29 (14) (15) 22) (12) (10)
Digger 44 3.0 5.1 2.1 17.2 12.4 234 11.0
(14) (5) 9) (16) %) ()
Diff denotes the expert mean less the novice mean
ANOVA Results
Source SS DE MS E
Between Subjects:
Interface 2589.7 1 2589.7 61.5*%*
Exp 353.0 1 353.0 8.4%*
Interface x Exp 98.9 1 98.9 24
Error 1052.6 25 42.1
Within Subjects:
Task 649.8 2 3249 7.2*%*
Task x Interface 572.4 2 286.2 6.3**
Task x Exp 109.0 2 54.5 1.2
Task x Interface x Exp 90.5 2 45.2 1.0
Error _ 2259.6 50 45.2

*  (**) denotes statistical significance at p<.10 (.05)



154

Table 3-10. Group Means and ANOVA Results for Net

Task Group Means (N)
Active Interface Traditional Interface
All  Novice Expert Diff All Novice Expert Diff
Cash 4.5 4.2 49 0.7 10.4 10.1 10.9 0.8
(28)  (13) (15) (21) (12) 9
Park 5.8 4.8 6.7 1.9 20.1 18.7 21.8 3.1
29) (14) (15) (22) (12) (10)
Digger 3.1 1.8 39 2.1 15.6 11.9 20.4 8.5
(14) (5 ¢)) (16) ¢)) ™

Diff denotes the expert mean less the novice mean

ANOVA Resulis
Source SS DF MS E
Between Subjects:
Interface 2689.6 1 2389.6 106.3**
Exp 247.6 1 247.6 9 .8**
Interface x Exp 62.7 1 62.7 2.5
Error €525 25 25.3
Within Subjects:
Task 461.6 2 230.8 10.1+*
Task x Inter€ace 364.3 2 182.1 7.9%*
Task x Exp 93.1 2 46.6 2.0
Task x Interface x Exp 55.4 2 217 1.2
Error 1147.5 50 22.9

* (**) denotes statistical significance at p<.10 (.05)
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Table 3-11. Group Means and ANOVA Results for Nalt

Group Means (N)

Task Active Interface Traditional Interface

All Novice Expert Diff All  Novice Expert Diff
Cash 22.7 2.6 2.8 0.2 3.1 34 2.7 -0.7

(28)  (13) (15) (21) (12) )

Park 3.1 26 3.6 1.0 37 4l 32 -09
29 (14 @15 22)  (12)  (10)

Digger | 1.5 14 1.6 0.2 2.5 1.9 3.3 1.4
(14) (5) )] (16) %) )

Diff denotes the expert mean less the novice mean

ANOVA Results
Source SS DFE MS E
Between Subjects:
Interface 38.3 1 38.8 14.9%*
Exp 0.7 | 0.7 03
Interface x Exp 0.1 1 0.1 0.1
Error 65.3 25 2.6
Within Subjects:
Task 20.6 2 10.3 4,0%*
Task x Interface 0.8 2 04 0.2
Task x Exp 29 2 14 0.6
Task x Interface x Exp 7.1 2 3.6 1.4
Error 129.6 50 2.6

*  (**) denotes stadstical significance at p<.10 (.05)
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Table 3-12. Group Means and ANOVA Results for Ncat

Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert Diff All  Novice Expert Diff
Cash 1.8 1.6 1.9 0.3 2.6 2.7 2.5 -0.2
(30) (14) (16) (22) (12) (10)
Park 2.8 2.7 29 0.2 4.3 4.1 4.5 04
(30) (14) (16) (22) (12) (10)
Digger 2.6 1.7 29 1.2 5.0 47 54 0.7
(12) (3) ) (16) ¢)) @)

Diff denotes the expert mean less the novice mean

ANOVA Results
Source SS DF MS E
Between Subijects:
Interface 68.7 1 68.7 79.0%*
Exp 13.6 1 13.6 15.6%*
Interface x Exp 1.9 1 1.9 2.2
Error 20.9 24 0.9
Within Subjects:
Task 30.8 2 15.4 22.9%*
Task x Interface 7.7 2 3.9 5.8%*
Task x Exp 0.9 2 04 0.7
Task x Interface x Exp 04 2 0.2 03
Error 32.2 48 0.7

* (**) denotes statistical significance at p<.10 (.05)
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Table 3-13. Group Means and ANOVA Results for Corr
Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert  Diff Al Novice Expert Diff
Cash 12 .69 74 .05 73 72 73 01
23) (an (12) 2 (12) )
Park 53 44 .60 .16 .59 60 57 -.03
29 (14 (15) (20) (12) (8)
Digger 62 74 57 -17 41 .50 32 .18
VRO IS 2 ©®  ®
Diff denotes the expert mean less the novice mean
ANOVA Results
Source SS DE MS E
Between Subijects:
Interface 0.07 1 0.07 13.5%*
Exp 0.02 1 0.02 34
Interface x Exp 0.09 1 0.09 16.7**
Error 0.02 3 0.00
Within Subjects:
Task 0.82 2 0.41 4.5*
Task x Interface 0.42 2 0.21 23
Task x Exp 0.24 2 0.12 1.3
Task x Interface x Exp 0.03 2 0.02 0.2
Error 0.54 6 0.09

EY

(**) denotes statistical significance at p<.10 (.05)
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Table 3-14. Group Means and ANOVA Results for Hypnsrc
Group Means (N)
Task Active Interface " Traditional Interface
All  Novice Expert Diff All  Novice Expert Diff
Cash 04 0.64 025 -.39 0.05 0.08 0.00 -.08
(23) an (12) (21) (12) 9)
Park 069 0.86 0.53 -.33 0.15 0.25 0.00 -25
(29) (14) (15) (20) (12) (8)
Digger 043 0.50 0.40 -.10 0.25 0.17 0.33 .16
(7) (2) ) (12) (6) (6)
Diff denotes the expert mean less the novice mean
ANOVA Resuits
Source SS DE MS E
Between_Subjects:
Interface 1.50 1 1.50 10.5%*
Exp 0.04 1 0.04 0.3
Interface x Exp 0.16 1 0.16 1.1
Error 157 1 0.14
Within Subjects:
Task 0.44 2 0.22 1.5
Task x Interface 147 2 0.74 5.2%*
Task x Exp 0.74 2 0.37 2.6*
Task x Interface x Exp 0.44 2 0.22 1.5
Error 313 22 0.14

* (**) denotes statistical significance at p<.10 (.05)
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Table 3-15. Group Means and ANOVA Results for Srcnhyp

Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert  Diff All  Novice Expert Diff
Cash 1.0 0.9 1.1 0.2 1.4 1.3 1.6 0.3
(23) 1D (12) (21) (12) 9
Park 1.2 1.4 1.1 -0.3 1.8 1.5 23 0.8
(29) (14) (15) (20 (12) ®
Digger 14 0.5 1.8 1.3 2.7 2.7 2.7 0.0
(7 (2) (5) (12) 6 ()]

Diff denotes the expert mean less the novice mean

ANOVA Results
Source Ss  DF Ms F
Between Subjects:
Interface 4.8 1 4.8 3.9%
Exp 3.6 1 3.6 29
Interface x Exp 0.6 1 0.6 0.5
Error 13.5 11 1.2
Within Subijects:
Task 43 2 2.2 2.5
Task x Interface 2.7 2 1.4 1.6
Task x Exp 0.7 2 0.3 04
Task x Interface x Exp 33 2 1.6 1.9
Error 19.1 22 0.9

* (**) denotes statistical significance at p<.10 (.05)
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Table 3-16. Group Means and ANOVA Results for Meth

Group Means (N)
Active Interface Traditional Interface
Task
All  Novice Expert  Diff All  Novice Expert Diff
Cash -.03 =23 14 37 .19 23 15 -.08
(24) (11) (13) (21 (12) €)
Park A2 1 12 .01 13 14 12 -02
(23) ¢)) (14) (22) (12) (10)
Digger .06 -33 17 .50 24 23 25 .02
&) (2 @) (16) © @)

Diff denotes the expert mean less the novice mean

ANOVA Results
Source S8 DE MS E
Between Subjects:
Interface 0.05 1 0.05 0.2
Exp 0.12 1 0.12 0.7
Interface x Exp 0.10 1 0.10 0.6
Error 366 20 0.18
Within Subjects:
Task 0.04 2 0.02 0.1
Task x Interface 0.15 2 0.07 04
Task x Exp 0.13 2 0.07 04
Task x Interface x Exp 0.11 2 0.06 0.3
Error . 7.19 40 0.18

* (**) denotes statistical significance at p<.10 (.05)



Table 3-17. Group Means and ANOVA Results for Goal
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Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert  Diff All  Novice Expert Diff
Cash .08 -.07 20 27 32 37 26 -.11
(18) ® (10) (21) aan )]
Park 47 .98 A1 -87 .03 .07 -01 -.08
(24) (10) 14 22) (12) (10)
Digger 27 -.33 44 77 13 10 16 .06
)] 2 )] (15) ® )]
Diff denotes the expert mean less the novice mean
ANOVA Results
Source SS DF MS F
Between Subiects:
Interface 0.44 1 0.44 2.2
Exp . 0.01 1 0.01 0.0
Interface x Ex 0.00 1 0.00 0.0
Error 3.46 7 0.20
Within Subjects:
Task 0.51 2 0.26 1.8
Task x Interface 0.05 2 0.02 0.2
Task x Exp 0.15 2 0.08 0.5
Task x Interface x Exp 0.18 2 0.09 0.7
Error 475 4 0.14

*

(**) denotes statistical significance ai p<.10 (.05)
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Table 3-18. Group Means and ANOVA Results for Eff

Group Means (N)
Task Active Interface Traditional Interface
All Novice Expert Diff All  Novice Expert Diff
Cash 42 5.0 3.5 -1.5 2.3 2.4 2.0 -0.4
(28) (13) (15) 21 (12) )
Park 5.8 7.2 4.5 -2.7 1.9 2.2 1.5 -0.7
(29) (14) (15) (22) (12) 10)
Digger 5.3 4.8 5.5 0.7 1.9 23 1.4 -0.9
| (13) C) )] (16) ¢)] N

Diff denotes the expert mean less the novice mean

ANOVA Results
Source SS DE MS E
Between Subjects:
Interface 166.9 1 166.9 31.5%*
Exp 22.1 1 22.1 4.2%
Interface x Exp 3.1 1 3.1 0.6
Error 1272 24 53
Within Subjects:
Task 147 2 7.4 2.7
Task x Interface 17.2 2 8.6 3.1*
Task x Exp 13.3 2 6.6 24
Task x Interface x Exp 19.0 2 9.5 3.4%*
Error 132.8 43 2.8

*  (**) denotes statistical significance at p<.10 (.05)



163

Table 3-19. Group Means and ANOVA Results for Rpeat
Group Means (N)
Task Active Interface Traditional Interface
All Novice Expert Diff All  Novice Expert Diff
Cash 2.7 24 3.0 0.6 0.9 0.7 1.2 0.5
I (28)  (13) (15) (21 (12) 9)
| Park 33 34 33 01 | 27 26 29 03
29) (14) (15) (22) (12) (10)
Digger 1.2 12 1.2 0.0 1.6 0.6 3.0 24
(14) (5) 9) (16) 9) (7)
Diff denotes the expert mean less the novice mean
ANOVA Results
Source S8 DF MS E
Between Subjects:
Interface 0.95 1 0.95 0.16
Exp 9.32 1 9.32 1.59
Interface x Exp 4.12 1 4.12 0.70
Error 14632 25 5.85
Within Subjects:
Task 23.03 2 11.51 1.76
Task x Interface 23.90 2 11.95 1.83
Task x Exp 5.20 2 2.60 0.40
Task x Interface x Exp 5.53 2 2.76 0.42
Error 32703 50 6.54

*  (**) denotes statistical significance at p<.10 (.05)
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Table 3-20. Group Means and ANOVA Results for Comp

Group Means (N)
Task Active Interface Traditional Interface
All Novice Expert  Diff Al Novice Expert Diff
[ Cash 33 32 3.4 0.2 3.5 33 3.8 0.5
(28) (13) (15) (21) (12) 9
Park 2.9 2.8 2.9 0.1 3.3 3.4 3.1 -0.3
(28) (13) (15) (21) (12) €)
Digger 2.9 2.5 3.0 0.5 3.9 3.9 3.9 0.0
(10) 2 ® (15) ® N

Diff denotes the expert mean less the novice mean

ANOVA Results
Source SS DF MS E
Between Subijects:
Interface 4.9 1 4.9 24
Exp 1.0 1 1.0 0.5
Interface x Exp 04 1 04 0.2
Error 41.7 20 2.1
Within Subijects:
Task 1.9 2 1.0 0.9
Task x Interface 1.8 2 0.9 0.9
Task x Exp 1.0 2 0.5 0.5
Task x Interface x Exp 0.6 2 0.3 0.3
Error 41.7 40 1.0

* (**) denotes statistical significance at p<.10 (.05)



Table 3-21. Group Means and ANOVA Results for Conf
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Group Means (N)
Task Active Interface Traditional Interface
All  Novice Expert Diff All  Novice Expert Diff
Cash 34 3.6 33 -0.3 3.9 39 3.9 0.0
(28)  (13) (15) (21) (12) )
Park 3.1 2.5 3.6 1.1 3.0 2.7 3.2 0.5
27y  (13) (14) (21) (12) 9)
Digger 2.8 2.5 29 04 3.7 3.0 44 1.4
10 @ () (15) (®) (7)
Diff denotes the expert mean less the novice mean
ANOVA Results
Source S8 DE MS E
Between Subjects:
Interface 29 1 29 29
Exp 1.2 1 1.2 1.2
Interface x Exp 2.9 1 2.9 29
Error 19.1 19 1.0
Wiran fubjects:
Tas. 2.9 2 1.5 1.0
Task x Interface 5.4 2 2.7 1.8
Task x Exp 8.1 2 4.0 2.7
Task x Interface x Exp 0.6 2 0.3 0.2
Error 57.2 38 1.5

* (**) denotes statistical significance at p<.10 (.05)
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Table 3-22. Summary of Significant Effects in ANOVA Analyses

Hypotheses Investigating

Experienced Auditor vs.

Hypotheses Investigating ~ Hypotheses Investigating

Active vs Traditional

Experience by Interface

Novice Main Effect

Interface Main Effect

Interaction

2.1 Number of items
retrieved

3.1 Number of items
retrieved

3.8 Number of items
retrieved (totnet)

3.9 Number of
hypotheses generated

3.10 Number of
categcries searched

2.2 Number of hypotheses | 3.2 Number of
generated hypotheses generated
2.3 Number of 3.3 Number of
categories searched categories searched

2.4 Link between 3.4 Link between
assessed likelihood and assessed likelihood and
actual search actual search (srcnhyp)

3.11 Link between
assessed likelihood and
actual search (corr,
srenhyp -2)

2.5 Conclusion

2.6 Categorical
«;lustering of information
retrieved

3.5 Conclusion

3.12 Categorical
clustering of information
retrieved

2.7 Time per 3.6 Time per 3.13 Time per
information item information item information item
2.8 Number of 3.7 Number of 3.14 Number of
recursions recursions recursions

denotes that hypothesis was confirmed at p< .10
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Cash Task
Effect Value Exact F  Hypoth D.F. Error D.F. Sig. of F
Exp 24 .64 10 20 .76
Interface 72 5.03 10 20 .00
Exp by Interfac .26 71 10 20 71
Park Task
Effect - Value ExactF Hypoth D.F. Error D.F. Sig. of F
Exp d2 .39 10 30 94
Interface 93 41.88 10 30 00
Exp by Interfac 20 .76 10 30 .66
Digger Task
Effect Value ExactF Hypoth D.F. Error D.F. Sig. of F
Exp .96 10.70 10 4 02
Interface .99 29.80 10 4 .00
Exp by Interfac .90 343 10 4 a2

Variables included in analysis:

Totnet
Nalt
Ncat
Corr
Srcnhyp
Hypnsrc
Goal
Meth
Eff
Rpeat
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Table 3-24. Comparison of ANOVA Results using Different Measures of Expertise'

* denotes statistical significance at p<.10
** denotes statistical significance at p<.05

NA denotes insufficient information for analysis

F statistic for Effect or Interaction
Variable Expertise .
Measure Interfac | Expert | Interfac | Task Task x | Task x | Task x
xExpert Interfac | Expert | Expertx
Interfac
Ncard Exp 61.5%* b4x* {24 7.2%% 6.3** 1.2 1.0
Gmatscor | 45.8%* 5.6%¥* | 3.7* 5.8%* 4.7%* 0.6 0.5
Hourread 34.9%* 0.7 2.0 5.2%* 4.4%* 0.3 0.4
Net Exp 106.3** | 6.8** | 25 10.1%* | 7.9%* 2.0 1.2
Grvitscor 77.1%* | 39* 4.0* T.7%% | 58%* 04 0.7
Hourread 58.8** | 0.6 0.6 7.3%% | 5.3%* 0.2 0.2
Nalt Exp 14.7** 0.3 0.1 4.0%* 0.2 0.6 14
Gmatscor | 15.2%* 0.3 0.5 5.6%* 0.1 0.0 1.7
Hourread 14.1** 0.9 12 5.3%* 04 09 0.3
Ncat Exp 79.0%** 15.6%* | 2.2 22,9%* | 58*x* 0.6 03
Gmatscor | 43.1** 0.0 2.9% 31.4%% | 4.2%* 3.8%x 03
Hourread 34.4%* 1.3 0.0 23.4** | 56%* 0.1 08
Corr Exp 13.4** 1 a4 16.9** 4.5% 23 13 02
Gmascor | NA 'wa | Na NA NA NA NA
Hourread NA NA NA NA NA NA NA
Hypnsre Exp 10.5%* 0.3 1.1 1.5 §5.2%x 2.6* 1.5
Gmatscor | 10.3** 0.6 0.5 2.9* 3.4* 2.0 1.8
Hourread 11.5%* 1.7 2.0 24 4.5% 0.3 04
Srcnhyp Exp 3.9% 29 0.5 25 1.6 04 i9
Gmatscor | 1.3 0.1 0.2 4.9%* 0.1 3.64% 2.1
Hourread 17 23 0.4 2.6% 1.1 0.6 19
Meth Exp 0.2 07 - |06 0.2 04 0.4 0.3
Gmatscor | 0.3 3.2% 1.0 0.1 0z 0.7 1.3
Hourread 0.3 6.2%* | 6.5%* 0.2 0.1 3.1* 1.5
Goal Exp 22 0.0 0.0 1.8 02 0.5 0.7
Gmatscor | 2.2 1.1 0.6 2.9* 1.8 1.6 0.3
Hourread 24 0.5 23 32 1.3 0.4 0.5
...continued
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Table 3-24 (continued). Comparison of ANOVA Results using Different Measures of
Expertise

F statistic fu: Effect or Intcraction

Variable Expertise

Measure Interfac | Expert | Interfac | Task Task x | Task x | Task x
xExpert Interfac | Expert | Expertx
Interfac

Time Exp 6.2%% 0.1 0.5 11.8%* | 0.6 G.1 0.5
Gmatscor | 4.1* 0.2 0.1 10.6** | 04 0.7 0.0
Hourread | 5.7** 0.7 0.7 10.4*%* 1 0.5 0.1 0.0

Eff Exp 31.5%* 4.2% 0.6 2.7* 3.1* 24 3.4%*
Gmatscor | 20.1%* 2.7 05 1.6 1.8 0.4 0.6
Hourread | 21.2%* 0.0 0.3 24 2.6* 0.6 14

Rpeat Exp 0.2 16 0.7 1.8 1.8 04 0.4
Gmatscor | 1.1 49** | 0.8 1.4 1.3 0.9 0.2

| Hourread

Comp Exp 24 05 02 0.9 0.9 0.5 03
Gmatscor | 0.1 25 3.4* 1.3 1.2 1.1 0.7
Hourread | 2.9 3.6* 0.0 2.5% 1.1 04 1.0

Conf Exp 29 1.2 29 1.0 1.8 2.7* 0.2
Gmatscor | 2.7 02 1.7 0.0 4.6** 2.6* 04
Hourread 24 0.0 0.0 0.5 3.7+ 0.2 09

* denotes statistical significance at p<.10
** depotes statistical significance at p<.05
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Chapter 4. Discussion and Conclusion
I. SUMMARY OF FINDINGS AND THEIR IMPLICATIONS

The purpose of this research was to examine the impact of a different information
search regime on the information search behaviour of experienced and novice auditors.
The research used two different information search regimes: the traditional information
search regime allowed participants to retrieve information using a menu of cues, and
replicated the search environment typically used in research on information search. The
active information search regime required that participants determine their own
information requirements and was designed to feature a more realistic environment where
an exhaustive list of the possible information to select from is not available.

The results indicated that the information search regime indeed affected the
performance of the participants. The impact of the regime was greatest for the
unstructured tasks, as expected. Participants in the active irformation search regime
performed less extensive information search and restricted their information search to
fewer categories of information, despite the fact that they generated the same number of
hypotheses. They were also more :.sely to not devote any search to confirm or
disconfirm a particular hypothesis. It appeared that participants had difficulty developing
an information search strategy that would allow them to thoroughly investigate each
hypothesis they generated.

There was also evidence to suggest that, as expected, participants under the
traditional information search were less cognitively involved. Participants under the

traditional search regime requested information for which they had no underlying
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hypothesis more often than participants under the active information search regime. This
result held in all three tasks.

The active interface was also more successful in uncovering differences between
experienced and novice auditors than the traditional interface was. Under the active
information search regime, the differences in the depth and breadth of information search
were more pronounced. Experienced auditors were more efficient in terms of the time
they spent per information card. They were also more effective in that there was a closer
correlation between the likelihood they assigned to a particular hypothesis and the extent
of information search that they devoted to it. These findings were consistent with
experienced auditors having pre-existing problem solving schema that guided their
specific information search.

These results imply that the ability to conduct effective information search
appears to be part of the ;i-fessional judgment possessed by experienced auditors.
However, when professional judgment is assessed conventionally the information search
compenent is virtually ignored, or is examined in a manner that changes the cognitive
nature of the information search task. That is, all the relevant information is usually
provided to the subjects up front, or made readily available such as in information search
experiments using the traditional information search regime. This is generally the case
in experimental research on auditor judgment. Professional judgment is also routinely
assessed in educarional settings as it is considered to be an essential trait of members of
the profession. For example, the Uniform Final Examination written in Canada contains

questions that typically provide all the information that can and/or will be used to arrive
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at a judgment. The questions then focus on the information integration and evaluation
phases of the judgment process. The results of this research imply that the ability to
identify and search for information is a component of judgment expertise, and it is more
difficult to follow a comprehensive information search strategy when all the information
is not presented initially. Thus it is possible that an important z.ea of professional
judgment is not being assessed in this educational setting. Thi: 'vould suggest that
traditional question formats could be supplemented by questions that focused on
information search. For example, participants could be given an initial problem and asked
to map out an information search strategy: the type of information they would require,
how they would acquire that information and how the results of their initial information
search would be evaluated and would lead to further information requirements.
Similarly, when professional judgment is assessed in a litigation setting the expert
assessing the auditor’s performance is tynically provided with all the relevant information
up front. That is, the expert is given all the information that the original auditor gathered,
and perhaps additional information that, with hindsight, was relevant. In this way, the
information search demands of the experts’ judgment task is different from the
information search demands faced by the original auditor. Rather than determining what
information is relevant, the expert only *“as to integrate and evaluate all the information
he is provided. Again, since information search is a critical component of judgment, and
removing the necessity for information search simplifies the judgment process, then
compariit; tie “Xpert’s judgment to the original auditor’s judgment may be invalid and

may in fact siack the odds against the original auditor. In that case, thea, the expert’s
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judgment would only be a valid benchmark if the original task, including the information
search demands, were replicated. The expert would have no prior knowledge of the case
and would be given the same original problem, and be asked to determine what
information he would require and how that information would be evaluated.

This research also found that auditors were relatively insensitive to the amount of
information missing from their analysis. This would suggest that auditors encountering
real world problems where they must determine their own information requirements
should be particularly careful in planning their problem solving approach. Their
hypotheses should be carefully specified, and the information gathered should be matched
against those hypotheses to ensure that each one has been adequately investigated.
Furthermore, it would be prudent to ensure that relatively experienced auditors are
assigned to the more unstructured tasks.

Finally, this research found that general problem solving ability was a criticai
ingredient to effective information search. There was some correlation between general
problem solving ability and experience: this may indicate that general problem solving
ability is improved throughout an auditors’ career, or it may indicate that individuals with
greater problem solving ability are more likely to advance in a Chartered Accounting
firm. In either case, it appears that general problem solving ability is an important asset.
To the extent that it can be identified, it should be considered an attractive feature in
potential recruits. Also, the development of this ability should be stressed in on the job

training and professional development courses.
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II. LIMITATIONS AND EXTENSIONS

There are a number of limitations that should be considered when evaluating this
study. First, although the participants rated the experimental tasks as quite realistic,
some features of the real world task environment were removed from the experimental
setting, as is the case with all experimental research. For example, the information for
the computer tasks was presented on computer screens. Although computers are being
used very extensively, perhaps the information in the real world would be in hard copy.
Also, in the course of the experiment the participants did not consult with their
colleagues. Similarly, if .they wished to consult outside sources of information they
questioned the computer for the information rather than physically going to the actual
sources themselves. It is also possible that the subjects may have felt driven by different
incentives than they would in the course of their normal jobs. This list represents only
a few of the factors that may have been affected.

Secondly, as was discussed in Chapter 1, this study was conducted on members
from only one accounting firm, and used only three experimental tasks. It would be
interesting to see if similar results would be found with othes firms and with other tasks.
However, although it was advanced that the active interface provided a more realistic
information .search environment for the unstructured tasks of this study, it can not be
assumed that it would represent a more realistic environment for all experimental
information search tasks. The active information search regime is probably a more
realistic representation of the environment for those tasks where there would be little

external guidance available regarding what information is reievant and the decision maker
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must exercise considerable judgment over the information search process. Examples of
such auditing tasks could be designing an audit program for non-typical balance sheet
items, analytical review procedures, disclosure or materiality decisions, or going concern
assessments. On the other hand, with some auditing judgments the information required
is often well specified and the inf:rmation search is aided by items such as audit firm
questionnaires. An example of such a decision would be internal control evaluation. In
such a case this experimental interface would be less realistic as auditors do not have to
perform an "unguided” information search in real life.

A third problem with this study in particular involved the performance of the
active interface. Although the active interface performed generally well considering the
diversity in the way people will phrase questions, there were stiil on average between
two and three questions posed by each subject for each task that were not answered.
These unanswered questions were taken into account for the analyses regarding the extent
of information search. However, it is possible that the answei to one of those questions
may have triggered additional questions in the auditors’ minds. Mevze, the nember of
actual information cards seen plus the number of unanswered qucs:. . ma: 13 have
underestimated the amount of information search had the active isterface - ciied
perfectly. Furthermore, it is difficult to assess the extent of the understatemean?, eltiiough
it is hopefully minimized by two factors. First, the responses to the questiuns asked by
the subjects quite often were not included in the interface as they had not occurre to me,
to the original auditors who performed the tasks in real life, or to the twenty pilot

subjects. It could be that the questions were irrelevant to the outcome of the task, or
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were the result of a somewhat idiosyncratic problem solving approach. The second
mitigating factor is, as can be seen from the information cards in Appendix B, the
information items in general are self-contained results of individual procedures. Tkhi:. in
many cases seeing one additional card would not prompt extensive additional search.
Nevertheless, improving the interface would be a laudable goal - however, no amount of
pilot testing would guarantee that all questions would be answered.

A final cautionary note involves the use of proxies for the different types of
expertise. First of all, the types of expertise required (eg. general problem solving ability,
experience with valuing assets on a non-historic cost basis) were determined based on the
Bonner and Lewis (1990) study, discussions with the auditors who originally performed
the tasks, the pilot subjects, and my own conjectures. Although the participants in the
experiment did not suggest any other types of experience or abilities that would have been
valuable for performing the tasks, that does not mean that the list of abilities and
experiences specified was complete and that all the items were relevant. Furthermore,
the measures used to proxy these types of expertise may have been inaccurate. Finally,
each of the measwes was tested individually. It is possible that some composite measure
of the varous types of expertise would provide the best classification of true "experts".
The development of a theoretically sound composite measure of expertise, although an
interesting endeavour, is beyond the scope of this thesis.

At this point, approaching the study of information search using different
methodologies wouid provide useful additicnal information. Specifically, gathering the

protocols of participants performing the experiments, or indeed gathering protocols from
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auditors actually performing a real life auditing task, may yield further valuable insights
into a number of questions: Do auditors actually and consciously generate hypotheses?
At what point do they do so? Do they actually use those hypotheses to guide their search,
and do they have strategies in place to ensure that all hypotheses are systematically
investigated? Do they consider the relative likelihood of those hypotheses when they

perform their information search? How do experienced subjects and novices differ?
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Appendix A. Development of Interfaces and their Performance
I. DEVELOPMENT OF INTERFACES

The goal of the active interface was to allow participants to enter their own
information requests rather than selecting the information from a menu of cues. This
entailed developing a computer program that could interpret requests phrased by the
participants in natural language. The difficulty was obviously that individuals phrase the
same question in many different ways and it is nearly impossible to design a program that
would contain all possible ways of phrasing any particular information request (Brucks,
1988).  Brucks (1985) had subjects enter their information requests on a computer which
was relayed to an experimenter in another room. The experimenter then interpreted the
request and relayed the information back to the subject. There were a number of
disadvar:ages to this approach. There would be some delay for the subjects between the
time that they entered the question and receiving the information, which could be
frustrating and tedious. Also, there could be some bias introduced by the way the
experimenter intc:preted the information request, particularly if the experimenter knew
what experimenta’ group the subject was in. Finally, only one subject could be run at a
time which could limit the feasible sample sizes.

A second way of approaching the problem would be to have subjects retrieve
information based on key words. This would eliminate the problem of subjects phrasing
questions differently. However it could be frustrating and may feel unnatural to the
subjects, hampering their performance. Nevertheless, this approach formed the basic &.;gic

of the computer program designed for this research.
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Generally speaking, although there are many ways of phrasing a particular
;nfonnaﬁon request there will frequently be a few key words present. Each of the
experimental tasks had a number of information screens available corresponding to each
possible information request. These screens were each identif - «¥ key words.
Whenever the participant entered a question containing tho (w« ¢ ¢\ words that
information screen was presented to him or her.

The operation of the program was quite simple. Once the participant entered their
question, the computer searched through the sentence, discarded any words that it did not
recognize as key words and used the remaining key words to select the approgriate
information screen. The key words were not case sensitive and the computer could
identify key words that ~-viated in small ways from its own list of key words. The
computer could still + . - 7 match key words containing minor typographical errors
or ending with differen. . - and so on. Ther - were two buttons at the bottom of each
information screen presented which corresponded to whether the information presented
was what the participant had requested or not. Participants clicked on one of those buttons
before leaving the information screen. If the computer did not contain an information
item with the same key words presented a screen telling the participant to try again as
the information they requested was not available. The program also had a feature that
accumulated a list of the information items that the participant had already seen in the
experimental session. This allowed the participant to easilv -~ hack and review this
information again without having to re-type the entire information request,

The computer took approximately 2 seconds to process an information request
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entered on a Macintosh SE. The computer maintained a transcript of the entire session.
The transcript contained all the questions asked by the participant, the information screens
presented by the computer in response, the participant’s assessment of whether the
information presented correctly corresponded te their question, the time the session began
and ended, their conclusion, hypotheses, and their responses for the demographic
information.

The program was written within Hypercard and was designed to run on a
Macintosh. The creator of Hypercard describes it as "an authoring tool and an
information organizer. You can use it to create stacks of information to share with « tier
people or to read stacks of inforiuation made by other people. So it’s both an authoring
tool and sort of a cassette player for information" (Goodman, 1988). Hypercard was well
suited to the experiment for several reasons. It allowed the information items to be
created, stored, and retrieved like a traditional database. However, the format of each
information item could vary in terms of its length and appearance, allowing full flexibility
in terms of the type of information that could be made available to the participant.
However, unlike a traditional database that would present a list of all the information
contained within the database (and is thus similar to the traditional interface used for
information -search studies) a program could be written within Hypercard to sear.}: ‘he
. questions entered by the subjects for key words in the manner described above. The
Hypercard also allows the programmer to make the interface very user friendly with the
use of mouse-driven buttons and icons. Firally, the program is very flexible in that it is

& .y to change what information is presented to the subjects. The database can be easily
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modified for future experimental manipulations.

The traditional interface contained exactly the same information as was available
in the new interface. However the traditional interface provided participants with a menu
of all the information cues in alphabetical order and the participants made their
information selections from that menu. Figure A-1 contains the screens that were
presented to the participants in the active interface to clarify how the participants
requested their information. Figure A-2 contains an example of the information retrieval
screens presented to the participants in the traditional interface.

II. PERFORMANCE OF INTERFACES

The active interface performed quite well in general. The potential problems were
that participants would use key words that were not entered in the computer, would
receive information that did not answer their questions (if by using only the key words
the computer misinterpreted the questions), or would ask unexpected questions that were
not available in the interface. Table A-1 contains the variables that were used to
measure the program’s performance. The descriptive statistics are shown on Table A-2.
Participants on average asked between 2.1 and 3.2 questions which the interface was
unable to answer. Participants were told to rephrase a question a maximum of three
times, and thereafter to assume that the information was not available. Therefore, the
number of times that the participants received the "sorry, information not available"
screen was greater than the number of questions not answered as Ninfo included the
multiple phrasings of the same unanswered question. The program answered a question

with the incorrect response (Xinfo) relatively rarely. Finally, there were no systematic
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differences between the performance of the active interface for the experienced auditors

and the novices.

There were no difficulties in the operation of the traditional interface.
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Figure A-1. Information Retrieval Screens Presented to Participants in the Active
Interface
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This figure is a reproduction of computer screens which form part of a computer software
program copyrighted to the author of this thesis.
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Figure A-2. Information Retrieval Screens Presented to Participants in the Traditional

Interface
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This figure is a reproduction of computer screens which form part of a computer software
program copyrighted to the avthor of this thesis.
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Table A-1. List of Variables: Performance of Active Interface

VARIABLE DESCRIPTION

Nasr Number of different questions asked by participant that were not
answered

Xinfo Number of times the participant checked box indicating that

information received was not what they had requested

Xprop Proportion of times the participant checked box indicating that
information received was not what they had requested

Ninfo Number of times participant received "sorry, information not
available" screen in response to a question




Table A-2. Descriptive Statistics: Performance of Active Interface
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Variable | Task N Min Max Mean S.D.
Nasr Cash 28 0.0 7.0 24 1.8
Park 30 0.0 7.0 32 23
Digger 11 0.0 40 2.1 1.3
Xinfo Cash 28 0.0 6.0 14 1S
Park 30 0.0 100 1.9 2.3
Digger 12 0.0 3.0 0.9 "3
Xprop Cash 28 0.0 0.5 0.2 02
Park 29 0.0 0.7 0.2 .
Digger 12 0.0 0.7 0.2 2
Ninfo Cash 28 0.0 18.0 5.0
Park 30 00 28.0 9.1 >
Digger 12 00 ° 10.0 4.5 N
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Table A-3. T tests: Performance of Active Interface
Novices Experienced
Variable | Task N | Mean | SD. | N | Mean | sD. T
Nasr Cash 13 2.54 2.07 15 2.20 1.61 0.48
Park 14 2.57 2.28 16 3.69 233 |-1.33
Digger 3 2.33 2.08 8 2.00 1.07 0.26
Xinfo Cash 13 1.23 1.36 15 1.53 1.73 1-0.52
Park 14 1.43 1.60 16 2.25 279 |-1.00
Digger 3 1.00 1.73 9 0.89 1.27 0.10
Xprop Cash 13 0.16 0.16 15 0.18 0.18 |-0.41
Park 14 0.17 0.17 15 0.21 0.20 |-0.57
Digger 3 0.25 043 9 0.13 0.17 0.48
Ninfo Cash 13 4.69 4.72 15 5.20 446 |-0.29
Park 14 8.71 6.17 16 9.50 742 |-0.32
Digger 3 433 4.04 9 4.56 3.09 1-0.09

* yould be used to denote statistical significance at p<..10
** would be used to denote statistical significance at p<.05
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Appendix B. Experimental Tasks

This appendix shows all the information available to the participants of the
experiment. The introduction of each task was provided to all participants in both
interfaces up front. Following the introductions are the individual information items that
subjects could request in the manner dictated by the interface to which they were
assigned. Each of these items was presented on a separate screen. Following the
information items for each task are the screens that were presented to each participant
where they entered their conclusions, the hypotheses they considered, the likelihood of

those hypotheses, and the demographic information that was used to determine each

participant’s specific expertise level.

I. CASH TASK
A. Information Cards

Introduction:
You are on your way to the audit of a small client, Student Painting Inc. This

client has just completed its first year of operations and requires an audit as a condition
of its government loan. Although the rest of the audit staff will be joining you
tomorrow, you will be out at the client by yourself today. Your job is to complete the
audit of the cash section. The senior has already reviewed the correcpondence files and
the minutes and said there are no issues affecting the cash section.

Student Painting Inc. operates in Kingston, Ontario, which enjoys a relatively
stable economy. The company is owned by one man and employs 15 3-person painting
crews. The company also employs two full time office managers. One manager, Bob,
takes all the phone calls, schiedules the work and prepares a two part work order. Bob
keeps one copy and forwards the other to the second manager, Lynn, who files the work
orders by date. Once the work is completed, Lynn prepares a 3 part invoice which is
reviewed by Bob. One part is filed with the work order, a second is kept in Lynn’s
alphabetic file until payment is received, and the third is sent out to the customer.
Unmatched work orders for which no invoice has been generated and unpaid invoices
are followed up on regularly. Bob opens the mail, stamps cheques "for deposit
only", deposits the cheques, and sends a list of the receipts to Lynn. Lynn removes the
corresponding invoice from her alphabetic file of unpaid invoices, stamps them paid and
files them with the work order. Bob maintains the listing of Accounts Payable and
payroll. When invoices arrive for payment he ensures the goods have been received,
records the payment in the A/P ledger and forwards the invoice to Lynn. She prepares
the cheques and signs those under $500. Cheques over $500 are signed by the owner.
Invoices are stamped paid and filed alphabetically.

The business uses a well recognized accounting package with a personal
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compuer. It generates a G/L, cash receipts listing, cash disbursements listing, A/R listing
and A/P listing monthly. The program requires each user to have a password and restricts
each user’s access to those areas over which they have responsibility. The owner
reconciles the bank account monthly.

The company began with $50,000 invested by the owner and a 10 year, $50,000
6% loan from the government. The loan imposes no covenants or restrictions on the use .. °
of cash. Payments are interest only for the first 3 years. The money was used to buy"
equipment ($5,000), with the cash remainder used to cover first two months’ expenses
(primarily payroll and leasing 5 vans), promotion, and overhead. Paint is provided by
the customer.

On the way to the client’s you realize you forgot to bring along your firm’s audit
approach plans. In~tead of going back you decide to work on the cash section without
them, and fill them out later. Your task is to CONDUCT PROCEDURES to determine
if the company’s year end cash balance is fairly stated. You may ignore cut-off
procedures, and no cash is kept on the premises. You can ask questions of the staff,
carry out procedures, or have any schedules prepared that you consider necessary. You
must gather enough information and documentation to support your judgment in
accordance with GAAS.

Add client bank reconciliation:
The client has prepared the following bank reconciliation:

Balance per bank 43075
Deduct outstanding cheques: #118 (1500)

#121 (2500)
Add outstanding deposit: Dec 31 2775
Book Balance 42750

You have noted that there are no addition errors in this reconciliation.

Agree balance per reconciliation to book balance:

The client has prepared the following bank reconciliation:

Balance per bank 43075
Deduct outstanding cheques: #118 (1500)
#121 (2500)
Add outstanding deposit: Dec 31 2775
Book Balance 42750

You have agreed the book balance to the general ledger.

Atmosphere of relationship between you and the client:

The owner of the business has been very cooperative and seerns to be very
competent in general business as well as accounting. You anticipate that he will be a
valuable client in the future.
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Check bank statement:
The balance in the bank at year end, according to the bank statement, was

$43,075. No unusual items such as debit memos etc. were noted on the bank statement.

Check outstanding cheques and deposits to Jrnuary statement:
The client has prepared the following bank reconciliation:

Balance per bank 43075
Deduct outstanding cheques: #118 (1500)

#121 (2500)
Add outstanding deposit: Dec 31 2775
Bock Balance 42750

All outstanding cheques and deposits were agreed to January’s statements and to the cash
receipts and cash disbursements listings.

Confirm bank balance:
You have sent out a standard confirmation and received it back from the bank.

According te the confirmation, the bank balance was $43,075. There were no other
unusual items noted on the confirmation.

Errors already discovered in the audit:

You are the first person out to the client’s, so no errors have been discovered so
far and there does not appear to be any contentious areas. Also, since this is the first year
of the client’s operations there are no opening errors.

Financial Statements:
Unaudited Balance Sheet at end of year 1 (with opening figures)

opening end of yr 1
Cash $35000 42750
AR 0 80000
Equip (net) 5000 4250
Total Assets 40000 127000
A/P 0 12000
Income Tax Payable 0 3000
Govt. Loan 50000 50000
S/H Capital 50000 50000
Retained Earnings 0 12000

Total Liab and S/H Equity 40000 12700



Unaudited Income statement for year 1 :

Painting and Misc. Revenue 810000
Expenses:

Salaries 750000

Depn (=CCA rates, 1/2 yr rule) 750

Overhead 12000

Promotion 5250

Interest 3000

Lease Expense-Vehicles 24000

Total Expenses 795000

Net Income before tax 15000
Income tax (20%) 3000
Net Income after tax 12000
Closing Retained Earnings 12000

Interest received:

The $810,000 revenue on the unaudited financial statements includes interest
revenue of $2,000. The business maintained an average monthly cash balance of
approximately $40,000 and ttie account paid interest between 4% and 6% throughout the

year.

Internal Controls:

The system of cash receipts and disbursements operates as described in the

introduction and no compliance deviations were noted.

Materiality:
The senior on the job has set materiality at $1,000.

Obtain client bank reconciliation:
The client has prepared the following bank reconciliation:

Balance per bank 43,075
Deduct outstanding cheques: #118 (1,500)
#121 (2,500)
Add outstanding deposit: Dec 31 2,775
Book balance 42,750

Review books of account:

You have reviewed the various books of accounts and have noted no unusual

items. The cash account ending balance in the general lzager was $42,750.
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Risks of the business:
The business risk associated with Student Painting Inc. is fairly low. Since the

economy of Kingston is fairly stable, income prospects are good, although the business
is by nature seasonal. The level of competition is moderate.

Volume of Transactions:
Aside from payroll, the volume of transactions is fairly low. Approximately 50

cheques are written each month. You may ignore petty cash. Also, approximately 70
cheques are received from customers each month. This volume is fairly consistent from
month to month, although it tends to increase over the summer.
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B. Screens Presented to Participants at End of Cash Task

Please answer the following questions by positioning the cursor o ;
the appropriate line and typing your answer: i '

1) What value would you assign to cash?

2) Is that balance fairly siated? (answer yes or no)

Explaa:ign Card o &

Please explain the reason for your conclusion

% I

(position the curser in the tnzs talovy, Lype in Gour :)
response, anc Click cn the arrow ywhan finished;

ORI

MR
A 3N

This is a reproduction of computer screens which form part of a computer software
program copyrighted to the author of this thesis.
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B. Screens Presented to Participants at End of Cash Task (continued)

Please st on the hnes below all the possible errors you investigated that could have resulled in
cash not being fairly presented. Assign a rank to each error on a scale of 1 (most plausible) to 10 (
least plausible) based on your assessment BEFORE you began gathering informaticn. You may assign
equai ranks to more than one etror. Click on the ne, type your answer, and click on the arrow

Error Rank ‘
i

If there are any additional errors that you have thought of but did not investigate, list them
Error

yrye r i

Thenk you for completing the second expertmental task. Have you Hi
encountered eny similer situstions in the past that helped you -

B Perfurm the tacsk?
<2 Encountered very similar situgtion within g3t 2 yzars O i
[l Srcountered very simiier situsticn witmin 1234 5 yesrs @) &
e Encounterea somewhsat s1milar situaticn withir last 2 yeers 9 =
- Znzountered somawhat simile- situzticn voithin g3t S yesre O I8
i‘f Have never encountiessg 8 similar s1tuztion C ]
g If you seid thet you had ensountered 3 similer situatian, plzasze -
#1 Cescride t briefly: (position C.racr on next ling end chok £0 start) I £
HE
: it
t Ii 1.

This is a reproduction of computer screens which form part of a computer software
program copyrighted to the author of this thesis.
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B. Screens Presented to Participants at End of Cash Task (continued)

Please answer the following questions by positioning the cursor in the blank,
clicking, and typing your answer (a number) . Click on the arrow when done.

. Ansviers .
How realistic was this task? (imnot realistic, S=very realistic) :
How complete was the information provided? (i=not complete, S=very (1o 101011 ) TR —— -
How diflicult was the task? (1=very easy. Savery difficult)

How confident were you about your conclusion? (i=not conficent, S=very
cenfidant)

it you had to assign this t=sk 1o one person only, how many years of experierce [T
would that person have?

For the following question please use the fcllowing scale:

1- seen many situations recently 3.geen a few situaticns recently
2- seen many situations, but not recenlly  4-seen 2 few siualions, but n2t
recently

5-never seer such 2 situation
How cten have you been invoived with the audn of 2 cash secuon?

This is a reproduction of com i
: puter screens which form part of a computer software
program copyrighted to the author of this thesis. P
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II. PARK TASK
A. Information Cards

Introduction:
Your new client owns and operates Ferocious Animal Wildlife Park. The park

covers 3,000 acres subdivided into 4 enclosures. The animals are free to roam within each
enclosure. Visitors remain in their cars and drive through the enclosures to view the
animals.

The park has been in operation for 3 years. The land and about half of the animals
were originally purchased 3 years ago for $3.5 million. At that time, the land alone was
worth $2.5 million.

A significant portion of the park’s revenues are received from the provincial
government. The government may discontinue these grants once the guaranteed period
elapses unless the park can demonstrate its viability. The park owner wishes to value the
inventory at market value as he is very proud of the park’s breeding record and feels
historical cost does not reflect the true value of the animals.

The client has provided you with the following schedule of animals on hand at
year end:

Year 1 Year 2 Year 3

Species # total # total # total
Purchase Purchase Purchase

Price Price Price
aardvark 1 700 1 700 1 700
antelope 10 5000 12 5000 16 4500
buffalo 16 18000 20 18000 20 12000
cougars 0 0 4 10000 5 10000
deer 10 9000 20 14000 27 14000
eagles 0 0 0 0 2 4500
total 600 700000 750 600000 1100 750000

For its first two years of operation the park was audited by another accounting
firm. That firm valued the inventory at historic cost (ie. the purchase price of any animals
bought) and provided a clean opinion, but the owner is dissatisfied with that treatment.
He is willing to accept a qualified opinion if the inventory is valued at market.
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Your task is to 1) decide what basis of valuation you will recommend for the
animal inventory, 2) CONDUCT PROCEDURES to arrive at a value for that inventory
and 3) specify the level of assurance you would provide. You can ask questions of the
staff, carry out procedures, or have any schedules prepared that you consider necessary.
You must gather enough information and documentation to support your judgment in
accordance with GAAS. Note that although the inventory includes both animals and
birds, the term "animals" will refer to both.

Appreciation in land value:

The land in the surrounding area has not appreciated significantly over the last 3
years. There is no reason to suppose that the value of the park land has changed
significantly since its purchase, and no significant improvements have been made.

Atmosphere of relationship between you and the client;

Generally, the cwner is a good client and you are anxious to keep his business.
He owns several businesses which could generate substantial audit fees. The owner
appears to be rather creative regarding the accounting policies he wishes to
adopt,particularly if there are few standards to go by.

Compare sale prices obtained this year with_market values:
You have compared the prices obtained on sales of the animals over the past year
to the market prices obtained through confirmation. The following results were obtained:

value of animals sold this year 630,000
market value according to confirmation 720,000
difference 90,000

(note: $450,000 of the animals had a market value greater than the sale value by 150,000,
and $180,000 of the animals had a market value less than the sale value by 60,000,
resulting in the net 90,000 discrepancy between sale prices and market values at year
end).

Cost of animals sold:
According to the client’s records, the cost of the animals sold was as follows:

yr 1l yr 2 yr3 total
(audited) (audited)
total sales proceeds (500,000) (770,000) (830,000) (2,100,000)
original purchase price
of animals sold 300,000 600,000 350,000 1,250,000

gain on sale 200,000 170,000 480,000 850,000
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Cost per animal:
You calculate the average cost per animal to be as follows:

yrl yr 2 yr3
cost of net animals 1,166 857 750
purchased
feed 1,000 964 900
care 167 285 200
total 2,333 2,106 1,850

The cost of net animals purchased is based on the purchase price of animals
bought from outside sources since the park began, less the original purchase price of any
animals sold or known to have died. The average is obtained by dividing this number by
the average total number of ammals. The average declines as more animals are born
within the park as they have no historic cost associated with them.

Costs of the animals:
According to the client’s records, the following costs have been incurred since

inception (including the original purchase of animals in the park):

yrl yr 2 yr 3 total
total purchases 1,000,000 500,000 500,000 2,000,000
sales proceeds (500,000) (770,000) (830,000) (2,100,000)
feed 600,000 675,000 900,000 2,025,000
care 100,000 200,000 200,000 500,000
total 1,200,000 605,000 770,000 2,425,000

Discounted Future Revenues:

The management of the park wants to continue operations and plans to follow the
same basic strategies that they have for the last few years, continuing their emphasis on
breeding.

The management of the park lacks the expertise to generate an accurate forecast
of future revenues. However, they feel that the park’s future results will be at least as
good as the level of performance they have achieved in the past. They are hopeful that
they will be able to generate more revenues from the sales of animals bred in the park,
and also that admissions may increase with the increase in animals. _
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Discussion of inventory record keeping system:

The park has begun to implement a record keeping system to keep track of the
animals. However, it is not complete and is therefore unreliable. It is difficult to maintain
accurate perpetual records due to births and deaths of the animals. Dead animals may not
be tfound and/or are fed to other animals. Death certificates are not issued as this would
be prohibitively expensive.

All animals that have been purchased and some of the animals born in the park
have tatoos or tags to identify them. There are invoices to support when animals are
bought or sold. Controls over purchases/payables/payments and sales/receivables/receipts
are adequate.

There are few physical controls over the animals since they roam freely within the
large enclosures.

Errors already discovered in the audit:
Aside from the inventory, no significant problems or errors arose in the course of
the audit. Controls over purchases/payables/payments and sales/receivables/receipts were

adequate.

Estimates of the market value of animals:

Animals can be sold to other zoos, hunting farms and exotic animal ranches.
However, there is no market available for some of the animals. Many of the zoos will
trade animals rather than setting a price for them. There are several determinants of the
value of the animals. The rarity of the species, the difficulty of raising or breeding in
captivity, the potential uses of the animal (hunting ranches, furs, meat and so on), the
breeding rates of the animal in captivity, the number of offspring the animal has had, and
the general health and temperament of the animal are all important.

There are market value estimates for most of the animals. According to the
gamekeeper, who remains in close contact with many people in the industry, the market
value of the inventory (including birds) is about $2.3 million.

Financial Statements:
Unaudited Balance Sheet at end of year 3 (with audited comparative figures)

year 1 year 2 year 3
Cash and Investments 580,000 950,000 1,190,000
Inventory (cost) 700,000 600,000 750,000
Land and Bldg (net) 2,470,000 2,440,000 2,410,000
TOTAL ASSETS 3,750,000 3,990,000 4,350,000
A/P 10,000 15,000 25,000
Loan 1,000,000 1,000,000 1,000,000
Share Capital 2,500,000 2,500,000 2,500,000
R/E 240,000 475,000 825,000

Total 3,750,000 3,990,000 4,350,000
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Unaudited Income statement for year 3 (with comparative figures)

year 1 year 2 year 3
Provincial Grant 800,000 800,000 800,000
Admissions and Donations 500,000 700,000 800,000
Sales 500,000 770,000 830,000
TOTAL REVENUE 1,800,000 2,270,000 2,430,000
COGS (300,000) (600,000) (350,000)
Salaries, Admin, Depn (300,000) (300,000) (300,000)
Animal Feed and Care (700,000) (875,000) (1,100,000)
Interest (100,000) (100,000) (100,000)
INCOME BEFORE TAX 400,000 395,000 580,000
Tax (160,000) (160,000) (230,000)
INCOME AFTER TAX 240,000 235,000 350,000
Opening R/E 0 240,000 475,000
Closing R/E 240,000 475,000 825,000

Handbook Recommendations:

Section 3030 of the handbook ("Inventories") states that inventory should be
valued at cost. Section 3400 of the handbook ("Revenue") states that Revenue from
sales should be recognized when: -the seller of the good has transferred to the buyer the
significant risks and rewards of ownerships, in that all significant acts have been
completed and the seller retains no continuing managerial involvement in, or effective
control of, the good transferred to a degree usually associated with ownership; and
-reasonable assurance exists regarding the measurement of the consideration that will be
derived from the sale of goods, and the extent to which goods may be returned and
ultimate collection is reasonably assured.

Industry Practice for valuing wildlife:

There are very few financial statements publicly available for zoos or wildlife
parks as they are usually owned and operated by the government. You were able to
obtain the financial statements of one local municipally-operated zoo which valued its
animals at $1 and contained a scope limitation.

You were unable to find any textbooks or pronouncements recommending a
valuation practice.

_Last year market values:
The gamekeeper estimates that the market value last year was about $1.6 million

Lifespan of the animals:

The lifespan of the animals range from 3 years to 30 years, depending on the
species. For computational simplicity for this task, you may assume that all species have
an average lifespan of 10 years and that the first year of the animals’ lives has just
elapsed.
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Location where animals are fed (to facilitate a count):

About one-third of the animals are indigenous to the province and do not need
any supplemental food in the summer months when this audit is taking place. The
remaining animals are fed at staggered times throughout the day at feeding stations
located within the enclosures. The animals do tend to congregate around the stations at
feeding time, so this is the time when a count will be the most accurate.

Materiality:
Materiality for the audit has been set at $30,000.

Nature of the grant guarantees:

The government grants are guaranteed at the same level for 5 years (therefore,
there are two years left). It is not absolutely certain that they will be renewed: the fact
that the park is considered educational as well as generating tourism revenue is a point
in the park’s favour. However, the government is very concerned about deficit spending
and may cut down or eliminate grants if the park is consistently unprofitable. The park’s
management believes there is a 70% chance that the grants will be renewed at current
levels.

Owner opinion about using historical cost as valuation basis:

The owner is not happy about using historical cost as a valuation basis as there
would be little or no value assigned to the animals that have been born since the park
began. The owner has placed a lot of emphasis on the breeding program and the breeding
track record and feels it is misleading to not value those animals. The owner wishes to
value the animals at their fair market value.

Quality of animals at year end:

At the time of the count, the gamekeeper said there were no sickly or injured
animals. You have rot noted any animals that appeared sick or injured while touring the

park.

Reliability of the gamekeeper:

The gamekeeper appears to be very competent and experienced and has no obvious
incentive to.misstate either the quantities or the values of the animals. He is an employee
of the park and has been there since the park began operation.
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Results of confirming market values:
You have sent a list of the animals to all the parties the park has dealt with in the

past for buying and selling animals. You have asked them to give estimates of the values
of each type of animal. Using these estimates and the client’s estimates of the quantities
of each animal, you arrive at a value of $1.8 million for the animals. However, in amiving
at this number you assigned a value of zero to approximately 10% of the animals as you
did not receive any estimates of their market values from any of the confirmations. The
purchase price is known for some of these "zero-value” animals (ie. those that were
acquired from outside sources rather than being born in the park, and who are still alive).
The purchase price of those animals is $100,000.

Results of previous audit:
The previous audits, covering the first two years of the park’s operation, resulted

in clean opinions except for a scope limitation over inventory because of the difficulties
involved in auditing quantities. The previous auditors used historical cost to value the
inventory (capitalizing only the purchase price).

The company performing those audits is a small operation, but is in good standing
with the Institute of Chartered Accountants and has a good reputation locally. You
communicated with these auditors who indicated that there were no problems with the
audit. However, they are unable to provide you with any working papers because the files
were destroyed in an office fire.

Results of you performing the count:
By accompanying the gamekeeper through the park you were able to verify the

following counts:

Species Client Your count Difference
Estimate

sheep .7 5 2)

buffalo 20 11 9

timber wolf 4 5 1

total 1100 800 (300)

The client will not change their estimates to your count, since you did not see some of
the species and it is quite likely that you would have missed some of the animals.

Review of veterinary bills around year end:
There were no unusual veterinary bills around year end to indicate the presence

of sickly or injured animals.
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Risks of the business:

This is the only wildlife park in the province and has enjoyed a steady, but
seasonal, business so far. Because visitors stay in their cars, business is mostly unaffected
by hot and cold temperatures, although rainy weather is bad for business.  Inoone from
the sale of surplus animals has been steady and the outlook remzains favourable.

Schedule of number of animals:

An accurate physical count of the animals would take several days to complete
since they roam over a large area. The birds in particular would be very problematic.
However, most animals stay in herds so the gamekeeper has a good idea of the numbers.

The client does have a list broken down by species, but only the totals are reported
here. He estimates the following:

year 1 year 2 year 3 total
total opening 0 600 750 0
# bought 750 350 300 1400
# sold (200) (300) (350) (850)
plug (births, deaths) 50 100 400 550
ending 600 750 1100 1100

There are no adding mistakes in the schedule.

Types of animals in the park:

There are approximately 115 different species of wildlife in the park. They include
various type of sheep, zebras, giraffes, water buffalos, deer, lions, bears, wolves, and
birds.

Valuation policy on past audits:

The previous auditors used historical cost to value the inventory (capitalizing only
the purchase price) and issued a scope limitation because of the difficulties in auditing
the quantities of animals.
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Value of difference between your count and client estimates:
The total dollar value of the difference between your count and the client’s count
is: (assume there are no errors in computation)

Species difference total historic
market cost

value
sheep 2) 150 80
buffalo 9 10,000 4,000
timber wolf 1 300 180
total (300) (400,000) (250,000)

The historic cost is based on the average historic cost per animal times the number of
animals, since it is not known which specific animals were missed from the count.
Average cost is arrived at by dividing the purchase price of all animals of a species (ie.
those animals purchased from outside and still on hand) by the total number of the
species (including those born in the park).

Vouch costs:
According to the client’s records, the following costs have been incurred since
nczition:

year 1 year 2 year 3 total

(audited) (audited)
purchases 1,000,000 500,000 500,000 2,000,000
feed 450,000 675,000 900,000 2,025,000
care 100,000 200,000 200,000 500,000
total 1,550,000 1,375,000 1,600,000 4,525,000

For the current year (year 3) you have traced a sample of costs back to the
supporting invoices. No errors or imregularities were noted. Controls over
purchases/payables/payments are adequate.
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Vouch sales:
According to the client’s records, the cost of the animals sold was as follows:
year 1 year 2 year 3 total
(audited) (audited)

sales proceeds (500,000) (770,000) (830,000) (2,100,000)

original purchase price of

animals sold 300,000 600,000 350,000 1,250,000

gain on sale 200,000 170,000 480,000 850,000

For the current year (yr 3) you have traced a sample of sales back to the
supporting sales invoices. No errors or irregularities noted. Controls over
sales/receivables/receipts are adequate.

Whether outside sources to_verify market prices are available:

There is only a limited market available for many of these animals. The industry
is a small one, and most of the curators and gamekeepers know one another. As a result,
purchases, sales and trades are usually conducted by tapping into the personal networks
of these people ie. the gamekeeper will tell his peers which animals they wish to buy or
sell.

The gamekeeper suggests that you could send out confirmations of market value
to all the zoos and game farms that the park has ever sold animals to or bought animals
from as this information is kept in a file of mailing addresses.

Who owns the park:

The park is owned by a small group of entrepreneurs who have both debt and
equity interests in the park. Financial Statements are also provided to the government as
a condition of the grants.
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B. Screens Presented to Participants at End of Park Task

Please answer the following questions by positioning the cursor ¢
the appropriate line and typing your answer:

1) What method would you use to value inventory?

T e T

2) What value would you assign to inventory?

IS

3) what lavel of assurance would you provide?

AR T RTIRTL

3243

R

I S B S R Y
R L SRR NIRRT NPTLN SURPRITS & S0 S S SR Sy

This is a reproduction of computer screens which form part of a computer software
program copyrighted to the author of this thesis.



Thank you for completing the second experimental task. Have yo < l
encountered any similar situsations in the past that helped you oy !
perform the task? .
Encountered very similar situstion within last 2 years Q Has
Encountered very similer situation within last S years Q 3
6 Encountered somewhat similar situstion within last 2 yesars Q "
Encountered somewhat similer situstion within last S years Q i
Have never encountered 8 similar situation O £
: £
Hor you satd that you had encountered a similar situation, plesse ¥
4 describe it briefly: (position cursor on next line and click o stert) b
: k:
:l:: :‘
"y‘l’ 1 N o) KD L } 4 " 1 '
ﬁ,ﬁ; Click an the arrow when yours reac, to geor O, | '3.

Please list on the lines telow ail the possible alternative meirods you investigated for accounung
for the inventory. Assign a rank 15 each al'ernative on a scate cf 1 (mos! plaus:ble) to 10 (least
~lausible; based on your assessment BEFCRE you began gathernng information. You may assign equal
ranks 10 more than one aiternative. Click on the line, type your answer, and chick on the arrow

Alternativa Rank

I* there are any additicna! giterratres that you have theusnt oF bu! did n2tnvesizals. a5t them

Avsrnaluve

This is a reproduction of computer screeps which form part of a computer software
program copyrighted to the author of this thesis.



B. Screens Presented to Participants at End of Park Task (continued)

Please answer the following questions by positioning the cursor in the blank,
clicking, and typing your answer (a number) . Click on the arrow when done.

How realistic was this task? (1=not realistic, S=very realistic)
How complete was the information provided? (1=not complete, S=very complete)
How difficult was the task? (1=very easy, S=very diflicuit)

How confident were you about your conclusion? (1=not confiden:, S=very
conlident) .

It you had 1o assign (his task to one person only, how many years of experience
would that person have?

For the following two questions please use the following scale:
1- seen many situations tecently 3-seen a few situations recently
2- seen many situations, but no! recently  4-seen a few situations, but not
recently

S.never seen such a situation
How often have you been involved with companies holding livesizck inventory?

How cften have you been invelved vtk comparies vatuing asse!s cn a basis cther

Answers
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This is a reproduction of computer screens which form part of a computer software

program copyrighted to the author of this thesis.
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II. DIGGER TASK

A. Information Cards

Introduction:

A 50% owned subsidiary of your client, Digger Ltd., entered into a contractual
agreement with Boom Ltd. Digger Ltd. is a mining company, and Boom Ltd.
manufaciuics explosives. The contract provided that Boom Ltd. would be the exclusive
supplier of explosives to Digger Ltd. for a six year period. The contract allowed Boom
Ltd. to raise the price charged to Digger Ltd. for the explosives annually as Boom's cost
of the main ingredient (called powder) increased. The contract came into effect on Nov
1, 1985, and allowed annual increases starting Jan 1, 1986. The contract allows for audits
of these price increases at the option of either party.

You are now in the sixth year of the contract. Digger Ltd. has asked you to
audit these price increases as they feel the size of the increases that have occurred since
the inception of the contract are excessive. Specifically, the price charged by Boom to
Digger for the explosives has increased about 60%. This seems odd given that the price
of the main ingredient, powder, has only risen by about 20% over the contract period.

The explosives are made up of 94% powder with the other 6% being an odd
assortment of ingredients including gasoline and egg whites. Since the remaining
ingredients represent a trivial portion of the cost, the contract was written so that increases
in the price of explosives are based just on increases in the price of powder. Any changes
in the prices of the other ingredients are ignored in the price increase formula. The
original selling price of the explosives therefore includes the cost of the powder, the other
ingredients, overhead, plus a reasonable profit for Boom Limited. The original selling
price is revised upward as prices of current powder escalate.

As specified in the contract, .price increases passed on to Digger Ltd. are
calculated as follows:
Original selling price of explosives, set in the contract
*Boom’s current price for powder at the date of the increase
/Boom’s base price for powder at Nov 1, 1985 (date of contract)
= Current price of explosives
"Base Price” and "Current Price” of powder are defined as the invoice cost for
Boom to purchase the powder plus the freight charged to transport the powder to Digger’s
mine site. The original selling price set in the contract is a schedule of prices which vary
depending on the volume of explosives purchased by Digger Ltd. in each contract year.
Each year, all prices in the schedule are adjusted by the price increase factor te arrive at
the current prices at each volume level.
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The client has prepared the following schedule for you based on the price
escalation notices they received:

Contract Year 1986 1987 1988 1989 1990
Volume Bought 32,000 35,000 40,000 28,000 31,500
Original Selling Price 42.00 41.50 39.00 44.00 42.50
Current Price of Powder 25.60 26.10 28.00 30.50 31.50
Base Price of Powder 20.00 20.00 20.00 20.00 20.00
Current/Base 1.28 1.31 1.40 1.53 1.58
Current Explosive Price 53.76 54.16 54.60 67.10 66.94

For the two month period from Nov 1, 1983 to Jan 1, 1984 the current
explosive price was the original selling price. Therefore, since Nov 1, 1985, the price has
increased from 42.00 to 66.94, or 60%.

Boom owns the other 50% of the mine purchasing explosives and enjoys a ccrdial
relationship with Digger. Originally, this explosives contract was held by an arm’s length
company, Gunpowder Ltd. Although Digger was happy with Gunpowder they felt that the
contract should be offered to Boom to "keep it in the family". To encourage this, Boom
was shown Gunpowder’s bid and undercut it so that Boom’s original selling prices given
in the contract were slightly lower than the prices offered by Gunpowder.

As stated earlier, the price increases charged to Digger by Boom are based on
Boom’s cost of the main ingredient, powder. Boom buys this ingredient from Gunpowder
Ltd.

You have been appointed by Digger to determine if they have been overcharged
over the first five years of the contract . You have access to all Digger’s records and
Bcom has also agreed to allow access to their records. You can perform procedures, ask
for schedules or ask the staff of either company questions. When asking questions
about prices, be sure to specify whether you mean the current price, the base price or the
original selling price. Also, make sure you specify whether you mean the price of
powder (the ingredient) or the price of explosives (the product).
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Agree base price of powder to invoice:

Price of powder at Nov 1/85 (agreed to invoice) 21.00
Freight costs (agreed to invoice) 4.80
less freight equalization (agreed to invoice) (5.80)
Total 20.00
Base price per Boom Ltd. 20.00
Difference 0

Agree current prices of powder to invoice:

Current Price Price per freight cost freight Difference
per Boom invoice equalization
25.60 22.60 4.30 (1.30) 0
26.10 23.10 4.30 (1.30) 0
28.00 25.00 4.30 (1.30) 0
30.50 25.00 6.80 (1.30) 0
31.50 26.00 6.80 (1.30) 0

This worksheet showed the buildup of the cumrent prices used by Boom to
calculate the price increases. All the current prices were agreed to invoices nearest to
the date of the increase.

Freight costs are actually paid to CN Railways by Gunpowder. The Equalization
is set by agreement between Gunpowder and Boom. Both the freight and equalization are
reported as separate line items on the invoices from Gunpowder.

Boom’s attitude towards this audit:
Boom Ltd. has been very cooperative and receptive to being audited. The
relationship between Boom Ltd. and Digger Ltd. has been amicable in the past.

Boom’s income statements:

Boom Lutd. is a huge, diversified, multinational company. Its financial statements
indicate that the company has always been profitable and at similar levels with other
companies in the same industries. However, since the explosives division represents such
a small part of the entire organization reviewing Boom’s financial statements provides
little information about the explosives division and its operations. Boom refuses to
provide their internal statements for the explosives division as they feel it is outside the
scope of their audit and Digger’s account only represents a small portion of that division’s
business. You have consulted with Digger’s legal counsel and they feel that Boom’s
position in this regard is defensible.




213

Boom’s internal controls:
A complete review of Boom’s internal controls is beyond the scope of your audit.

However, the controls over their purchases/payables/payments systems appear to be
adequate and you have not encountered any evidence of compliance deviations in the

course of your testing.

Check prices around base date:
Checked prices on invoice around the base date to determine if the invoice price

used for the base price escalation was unusual. No unusual price changes were noted
although prices jumped significantly approximately two months after the base date, at the
beginning of the next calendar year.

Check prices around increase dates:
Checked prices on invoice around the date of the price escalation to determine
if the invoice price used for the price escalation was unusually high. No unusual price

changes were noted.

Client record of audit fee payment:
Digger Ltd. is cne of your best and most valued clients. They have generally

provided 90-100% recovery and have paid their fees promptly. Although you primarily
provide them with audit and tax services, you have occasionally provided miscellaneous
consulting and management advisory services. You have not agreed upon a fee in
advance for this audit, however, in all likelihood Digger Ltd will pay the entire fee
without any misgivings.

Composition of Explosives:
Boom Ltd. keeps a stock pile of powder at Digger’s minesite. At this point, the

powder still belongs to Boom Ltd. When Digger Ltd. requires explosives, the necessary
amount of powder is measured and mixed with additional ingredients to make the
required amount of explosives. At this point Digger Ltd. is charged for the volume of
explosives provided.

The powder comprises 95% of the explosives by volume. The cost of the
additional 5% of the ingredients is negligible. For this reason, the price escalation of the
explosives is based solely on the escalations in the price of powder.
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Confirm current prices of powder with Gunpowder:

Current Price Price per freight cost freight Difference
per Boom Gunpowder equalization
25.60 22.60 4.30 (1.30) 0
26.10 23.10 4.30 (1.30) 0
28.00 25.00 4.30 (1.30) 0
30.50 25.00 6.80 (1.30) 0
31.50 26.00 6.80 (1.30) 0

This worksheet showed the buildup of the current prices used by Soom to
calculate the price increases. All the current prices were agreed to confirmations
provided by Gunpowder. Freight costs are actually paid to CN Railways by Gunpowder
. The Equalization is set by agreement between Gunpowder and Boom. Both the freight
and equalization are reported as separate line items on the invoices from Gunpowder.

Date of inventory count and details of count:

Boom Ltd. keeps a stock pile of powder at Digger’s minesite. At this point, the
powder still belongs to Boom Ltd. When Digger Ltd. requires explosives, the necessary
amount of powder is measured and mixed with additional ingredients to make the
required amount of explosives. At this point Digger Ltd. is charged for the volume of
explosives provided.

Boom Ltd. performs an inventory count monthly to ensure that the amount of
powder on hand corresponds with their perpetual records. No discrepancies have ever
been noted. Additionally, both Boom and Digger periodically verify the accuracy of the
measurement equipment. No problems have ever been noted.

Details of previous audits:
There has been no audit of the contract provisions in the past.

Details of prior contract:

This is the first explosives contract with Boom Ltd.  The previous contract for
explosives was held by Gunpowder Ltd. Digger Ltd. had no problems with them and were
satisfied with the execution of the contract.
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Digger financial statements:
Digger Ltd. Consolidated Financial Statements Income statement for the year ended

December 31, 1990: (000,s)

1988 1989 1990
Sales 60,000 75,000 61,000
Interest and Other Income 5,000 4,000 9,000
Depn and Depletion (44,000) (53,000) (42,000)
Salaries (4,000) (4,500) (4,500)
Other Expenses (8,000) (8,500) (8,000)
(includes explosives)
Income before taxes 9,000 13,000 15,500
Taxes (4,500) 6,500 7,750
Net Income (4,500) 6,500 7,750
Opening R/E 57,000 61,500 68,000
Closing R/E 61,500 68,000 75,750
Consolidated Balance Sheet as at December 31, 1990 :
1988 1989 1990
Cash, Temp. Invest and A/R 12,000 14,000 18,000
Inventory 3,000 5,000 3,500
Land and Equip. (net) 200,000 230,000 220,000
TOTAL ASSETS 215,000 249,000 241,500
A/P 2,000 2,500 2,500
Bank Loan 141,500 168,500 153,250
Share Capital 10,000 10,000 10,000
Retained Earnings 61,500 68,000 75,750
TOTAL LIAB and EQUITY 215,000 249,000 241,500

Digger materiality:

Over the last five years Digger’s average materiality level for the external audit
was $500,000.

Gunpowder income statements:

Gunpowder Ltd. is a huge, diversified, multinational company. Its financial
statements indicate that the company has always been profitable and at similar levels with
other companies in the same industries. However, since the explosives division represents
such a small part of the entire organization reviewing Gunpowder’s financial statements
provides little information about the explosives division and its operations.
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Other suppliers of explosives:
According to the management of Diggei Ltd, Boom and Gunpowder are the only
suppliers of explosives.

Ownership of Boom:
Boom Ltd. is a huge, diversified, multinational company. Its shares are widely
held and publicly traded on major exchanges.

Ownership of Gunpowder:
Gunpowder Ltd. is a huge, diversified, multinational company. Its shares are
widely held and publicly traded on major exchanges.

Pi ces charged to other customers:

The explosives are not sold on the open market. Boom Ltd. does have contracts
witi. several other customers. However, Boom Ltd. refuses to divulge the prices they
charg " nn these contracts. The terms of the contract with Digger Ltd. and the audit clause
do not entitle Digger Ltd. to this information.

Quality of powder purchased:

The powder sold on the open market and the powder purchased by Boom all
come from the same source-Gunpowder Ltd is the only company that produces the
product. The quality of the powdcr nurchased by Boom is identical to the quality of the
product sold elsewhere.

Reason why Boom holds contract:

Although Digger Ltd. was happy with the contract held previously by Gunpowder
Ltd, there had been pressure to sign a contract with Boom Ltd. since Boom owned the
other 50% of the subsidiary mine. To ensure that Boom Ltd. would indeed get the
contract, they undercut the bids from the previous supplier, Gunpowder Ltd. Gunpowder
Ltd. was very disgruntled when they lost the contract.

Relationship between Boom and Gunpowder:

The relationship between Boom and Gunpowder is at arms’ length. The majority
of the business conducted between them consists of Boom purchasing powder from
Gunpowder, since Gunpowder is the only supplier of the powder in Canada.
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Schedule of freight costs by volume:
Freight costs included in the current price of powder are paid by Gunpowder

Limited to CN Railway and are shown as a separate charge on the invoices they send to
Boom. Freight equalization is set each year by agreement between Boom and Gunpowder.
Freight and Freight Equalization charges do not vary with volume, but have increased
over the term of the contract. They have been as follows:

Year Freight Freight Equalization
1985 (base) 4.80 (5.80)
1986 4.80 (1.30)
1987 4.80 (1.30)
1988 4.80 (1.30)
1989 6.80 (1.30)
1990 6.80 (1.30)

Terms_of contract:
Relevant excerpts of the contract are as follows: "...This contract is between

Digger Ltd. (the "purchaser") and Boom Ltd. (the "vendor")....The contract covers the
period from Nov. 1, 1985 to December 31, 1991.....During the contract period Digger Ltd.
shall buy any and all its explosives solely from Boom Ltd....The price to be charged shall
be computed in accordance with Appendix E (This is the calculation shown in the
introduction)....The prices for the explosives are to be revised annually on January 1 in
accordance with Appendix E....The prices charged may be subjected to an audit by a
mutually agreed upon auditor at the request of either party to the contract.

On the next screen you will see the schedule of original selling prices by volume
which were contained in Appendix D of the contract. This is the schedule of original
selling prices by volume contained in Appendix D of the contract. As explained in
Schedule E, the price escalation factor based on the increase in the current price of
powder is applied to these original selling prices.

Volume Range per year Original Selling Price
less than 28,000 45.00
28,000-29,999 44.00
30,000-31,999 42.50
32,000-33,999 42.00
34,000-35,999 41.50
36,000-37,999 40.00

over 38,000 39.00



Test if increase calculated correctly:

Increase = Original Base Current  Current  Calculated Computed
date Selling Powder Powder Selling as per correctly
Price Price Price Price contract

1/1/86 42.00 20.00 25.60 53.76 yes yes

1/1/87 41.50 20.00 26.10 54.16 yes yes

1/1/88 39.00 20.00 28.00 54.60 yes yes

1/1/89 44.00 20.00 30.50 67.10 yes yes

1/1/90 42.50 20.00 31.50 66.94 yes yes

The data for this worksheet was gathered from the price increase notices provided
from Boom to Digger. No significant errors were found.

Test if original selling price correct:

Contract Volume Volume Correct Original Difference
year bought per  bought per Original Selling
Boom Digger Selling Price per

Price notice

1986 32,000 32,000 42.00 42.00 0

1987 35,000 35,000 41.50 41.50 0

1988 40,000 40,000 39.00 39.00 0

1989 28,000 28,000 44.00 44.00 0

1990 31,500 31,500 42.50 42.50 0

For this worksheet, total volumes purchased in the year were reconciled between
Boom and Digger’s records. For that annual volume, the original selling price used by
Boom in the price notice (to which the escalations were applied) were compared to the
original selling prices set out in the contract. No errors found.
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Vouch freight:

Current Price per net Freight cost freight Difference
Boom Freight per invoice equalization

price per per letter

Boom
21.00 (base price) (1.00) 4.80 (5.80) 0
25.60 3.00 4.30 (1.30) 0
26.10 3.00 4.30 (1.30) 0
28.00 3.00 4.30 (1.30) 0
30.50 5.50 6.80 (1.30) 0
31.50 5.50 6.80 (1.30) 0

Freight costs are actually paid to CN Railways by Gunpowder so the invoices were
obtained from Gunpowder. No differences were found. The Equalization is set by
agreement between Gunpowder and Boom and was agreed to correspondence between
them. What base price was: The base price of powder at the inception of the contract
was $20.00. The contract did not specify an actual price, but just said that the base price
of powder would be whatever price was in effect in November, 1985.

What freight equalization is:

Freight equalization is a refund given by Boom’s suppliers to ship the powder
directly to Digger’s minesites. Boom then performs the final processing of powder into
explosives on the site. The freight equalization is an averaging provision to spread the
cost of transportation to different mines served by Boom. In effect, remote sites like
Diggers’ are subsidized by overcharging other mine sites. That is why the freight
equalization for Digger reduced the costs of freight.

Where Digger information comes from:

Certain herbicides are made up almost entirely of exactly the same powder which
is used to make the explosives. Digger’s observation that the price of powder has only
risen about 20 % since the beginning of the contract actually resulted from observing the

price movement of these herbicides.

Who owns Digger:
Digger Ltd. is a privately owned company. Financial statements are produced for

the owners and for the bank.

Who supplies Boom:
Gunpowder Ltd. is the only manufacturer of powder, so Boom Ltd. buys from

them.
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Why base freight equalization was high:

The base freight equalization was high due to an agreement between Boom Ltd.
and its supplier, Gunpowder Ltd. There was a dispute over freight charges arising in
1984, the year prior to the contract between Boom Ltd and Digger Ltd. As a result of the
dispute Gunpowder Ltd agreed that Boom Ltd had been overcharged by about 80,000.
The parties agreed that the amount would be reimbursed to Boom Ltd in the form of
increased freight equalization for purchases made in 1985, which included the first two
months of the contract before the first price escalation on Jan 1, 1986. Because Boom Ltd
only purchased a small amount of powder in 1985 (the contract started in November) that
$80,000 equalization was prorated over a small volume of powder, resulting in a low
price at the time the base price was calculated.




B. Screcens Presented to Participants at End of Digger Task

Conclusion Card

What is your conclusion?

(click beside your selecion, and then click on the arrow to proceed)

®In my opinion, the client has not been overcharged

O in my opinion, the client has been cvercharged

Please explain the reason for your conclusion

(position the cursor in the 1ines T2izwr, type 1 your ~~
rezaconze, and chick on the arryw when finpshed)

c. s

221

This is a reproduction of computer screens which form part of a computer software

program copyrighted to the author of this thesis.



B. Screens Presented to Participants at End of Digger Task (continued)

Please list on the lines below all the possible causes you investigated for the pnce increases. Assign

a rank to each cause ¢n a <¢

ate of 1 (most plausible) to 10 {least plausible) based on your

assessment EEFORE you began gathering information. You may assign equa: ranks to more than one
cause. Click on the line, type your answer, and click on the arrow when done.

Cause

Rank

If there are any additional causes that you have thought of bu! did not investgate, hst them

Cause

.hany you for compleling thic evler rimental *

ercountered eny similer situaticns i the pist t

parform the task?
Encountered very s
Encounteres very similar stteation witan 1351 S

cnsountered somewhat similar S1lu3tion
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Have never ercourterad 8 surnlar $it.zhion
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program copyrighted to the author of this thesis.
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B. Screens Presented to Participants at End of Digger Task (continued)

Please answer the following questions by positioning the cursor in the blank,
clicking, and typing your answer (a number) . Click on the arrow when done.

How realistic was this task? (1=not realistic, S=very realistic)

How complete was the information provided? (1=not complete, Szvery complete)

How difficult was the task? (1=very easy. S=very difficult)

How confident were you about your conclusion? {1=not contident, 5=very
confident) .

It you had to assign this task to one person only, how many years of experience

would that person have?

For the following two questions please use the following scale:
1- seen many situations recently 3-seen a few situations recently
2- seen many situations, but nct recently  Z-seen a faw situations, but not
tecenlly

S-never seen such a siluation
Hows often have you been involved with companies using “cost plus’ contracts?

How often have you been involved with special audits or engagements”?

This is a reproduction of computer screens which form part of a computer software

program copyrighted to the author of this thesis.
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