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The Use of Deep Feature and Surface Feature Information
in the Performance of Complex Audit Tasks

This study examines auditor performance with respect to complex tasks. Previous
research in both psychology and auditing suggests that expert/novice differences are likely
to occur during the problem representation phase of problem solving. In particular, when
representing problems, experts focus on “deep structures’ or patterns in data, and novices
focus on “surface features’ (Chi et al. 1981). Few studies in applied domains such as
auditing have examined how differences in problem representations affect performance in
an experimental setting. The research question addressed in this study is: “To what extent
is the superior performance of auditors with ahigh level of task-specific knowledge and
experience attributable to their focusing on deep structures or patternsin datawhile
solving problems?’ The task studied is the audit of real estate valuations. This task was
selected because it represents an ill-structured problem for which knowledgeable and
experienced auditors would be predicted to have a comparative advantage.

The design of the experiment wasa 2 X 2 X 2 full-factorial design with one
between-subjects factor (experience level), and two within-subjects factors (deep features
and surface features). The purpose of the experiment was to demonstrate that more
experienced auditors exhibit superior performance with respect to area estate valuation
task, and that this superior performance was due to the recognition of underlying patterns
of information about each property.

The results indicate that the experienced participants outperformed novice
participants when determining the reasonableness of discount rates used in property
valuations. Predictions regarding the use of underlying patterns of individuating
information by experienced participants were partially supported. It was also predicted
that novices would perform worse than experienced auditors because of their tendency to
focus on information other than individuating patterns, and this prediction was also
partially supported. An unexpected result was that experienced auditors exhibited a
tendency to commit Type Il errorsin performing the task. An explanation for this result
and implications of these findings are presented.
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INTRODUCTION

Past studies of expertise in psychology and auditing have contributed greatly to what is
known about experts processing, or what Bédard and Chi (1993) refer to as “invariants of
expertise.” Many auditing studies are based on models of expertise which focus on how various
combinations of knowledge, ability, motivation, and environment impact expert performance
(Libby 1995; Libby and Luft 1993). Many studies in psychology, on the other hand, have adopted
more of an information processing approach, studying experts and novices as they solve both
well-structured and ill-structured problems (e.g. Newell and Simon 1973). These psychology
studies have identified the devel opment of the problem representation as a critical phasein
problem solving for both experts and novices, and it is during this phase of problem solving that
many expert/novice differences become apparent.

Despite the importance of the problem representation phase in problem solving, there have
been very few auditing studies that have examined problem representations directly. Studies such
as Bedard and Biggs (1991a;1991b) and Christ (1993), have examined differences in expert and
novice representations, but there have been mixed results with respect to the link between
problem representation and performance on audit tasks. In addition the Bedard and Biggs
(19914;1991b) studies utilized a process-tracing approach and arelatively small number of
subjects, and the Christ (1993) study involved an examination of auditors' free recalls. To date,
no auditing studies have examined the link between problem representation and performance in an
experimental setting.

The purpose of this study isto experimentally address the differences between auditors
with a high degree of task-specific knowledge and experience and auditors with alow degree of
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how these differential representations impact performance with respect to complex auditing tasks.
Specifically, it is expected that experienced auditors will focus on patterns or deep structuresin
information when forming their representations, and novices will focus more on surface features
or individual cues (consistent with the findings of Chi et al. 1981). The research questions to be
addressed is, “To what extent is the superior performance of auditors with ahigh level of task-
specific knowledge and experience attributable to their focusing on deep structures or patternsin
data while solving problems?’ The task used in this study is real estate appraisal review. It was
selected because it represents a highly complex and ill-structured task which normally requires
substantial knowledge and experience to perform.?

In addition to drawing upon the results of past expertise studies in psychology and
auditing, this research draws upon the findings of Earley (1998), an observational field study in
which one experienced auditor and several novice auditors were observed while they performed
appraisa review and real estate valuation testwork on an actual audit engagement. As aresult of
the field study, severa features of the experienced auditor’ s processing were identified as being
important in performing the real estate valuation task. Specifically, the experienced auditor’s
ability to recognize patterns appeared to contribute to his superior performance. Because Earley
(1998) was only an observationa study performed with very few participants, the results are not
generaizeable; however, they do provide a basis from which to make predictions that can be
tested in an experimental setting.

An experiment was designed which examines the extent to which deep features and
surface features are utilized in judgments of more and less experienced auditors. The hypotheses
were developed based on both existing literature and the observational field study of auditors

discussed previoudly. By studying auditor behavior in an applied setting, and then relating it to



what is generally known from research in psychology and auditing, this study attempts to avoid
the pitfalls associated with what Solomon and Shields (1995) refer to as a* borrow and test”
approach to expertise studies in auditing®.

The remainder of the paper is organized as follows: relevant observations from Earley
(1998) and theory from cognitive psychology and auditing is presented in the next section, and
hypotheses are developed. The third section contains a description of the experimental method,
and the fourth section contains a description of the experimental results. Discussion and
conclusions are provided in the fifth section.

THEORY AND HYPOTHESES
Problem Representation
In Earley (1998) it was noted that before determining the reasonableness of the dollar

amounts in property portfolios, both the experienced and novice auditors spent a great deal of
time developing an understanding of each property to be valued. This process of understanding is
known in the problem solving literature as developing a problem representation, and has been
shown in other studies to be a key component of the problem solving process (see discussionsin
Bédard and Chi, 1993; Chi et al., 1982, and Newell and Simon, 1972). As described in Newell
and Simon’s (1972) Genera Problem Solver (GPS) model, the representation phase is when the
problem solver defines the goal, the constraints, and the operations to be performed in order to
arrive at a solution. In addition, previous studies in psychology have shown that the quality of the
experts problem representation (including the processes employed and the knowledge structures
utilized to represent the problem) is what enables them to solve problems more efficiently and
effectively than novices (Voss et a. 1983; Voss 1987; Frensch and Sternberg 1989; Hayes and

Simon 1976).



Several auditing studies have examined differences in how experts and novices represent
problems (see, for example, Bedard and Biggs 1991a; 1991b; Bierstaker et al. 1999; Christ 1993).
In Bierstaker et al. (1999), it was shown that auditors who were prompted toward the problem
representation that contained the correct solution experienced enhanced performancein an
analytical procedures task. Christ (1993) provided evidence of differences in problem
representations among more and less experienced auditors, but the link to performance in the
audit planning context was unclear. The current study attempts to clarify the link between
problem representation and performance by focusing on certain features of experts and novices
problem representations, and showing that these features have a direct impact on performancein
the real estate valuation task. One of these featuresis the experts’ tendency to focus on patterns
of information in representing problems, which is discussed below.

Pattern Recognition

Earley (1998) observed that one of the components of the experienced auditor’s
processing that enabled him to perform the real estate valuation task more effectively than the
novices, was the ability to notice relationships between items of information. The experienced
auditor spent agreat deal of time developing a plausible “story” about each property to support
his conclusions of reasonableness. He often drew upon examples of other properties and
compared the current property to previously encountered examples in developing this
understanding. Thisfinding is consistent with findings in other observational studies which model
experts problem-solving in complex domains. For example, Klein et a. (1989; 1993) and Klein
and Calderwood (1991) performed extensive studies of expert firefighters and aviators on the job,
and found that once experts represent the problem, a number of solution paths follow readily. The

previously encountered examples allow the expert to abstract enough knowledge to quickly



generate a number of possible solutions. Each solution path is mentally evaluated in turn until the
most viable solution is determined. Klein (1999) refers to this as the Recognition Primed Decision
(RPD) model of decision making. Hershey et al. (1990) performed a study in afinancial setting
and found support for amodel of decision making that is consistent with RPD.

Gick and Holyoak (1980) refer to the process whereby a current example triggers a
previous example as “ schema activation”. Gick (1986, p.102) defines a schema (plural schemata)
as “acluster of knowledge related to a problem type. It contains information about the typical
problem goal, constraints and solution procedures useful for that type of problem”. Schemata are
often thought of as being structures that individuals possess, which are internal to the problem-
solver. In the context of analytical proceduresin auditing, Bedard and Biggs (1991a) studied
pattern recognition processes among auditors which can be viewed as instances of schema
activation. They describe pattern recognition as “recognizing relationships among pieces of
financia information, where a concept or causal agent underlies the relationship” (p. 624).
Patterns in information are external to the problem-solver, but schemata within memory alow one
to recogni ze the relationships between the pieces of information making up the pattern. Additiona
research in psychology has demonstrated a link between experts' use of schemata and superior
performance (e.g. Gick 1986; Chi et al. 1981).

Structure of Knowledge

It is clear from previous research that the ability to recognize patternsis largely a function
of the schemata that experts possess. Experts are expected to perform better than novices due to
the fact that experts possess more and richer schemata. Research on the nature of expert versus
novice knowledge structures has provided a number of insightsinto differences in the schemata of

experts and novices.



Chi et al. (1981; 1982) focused on the structure of expert and novice knowledge.
Specificdly, they examined how experts and novices categorized problems when they initialy
encountered them. Thisis an important step in representing problems, because often the type of
problem encountered will determine the appropriate solution to be applied. In these studies
regarding the structure of knowledge, the manner in which individuals categorized problems
provided insight into how schemata were organized in memory. For example in the physics
domain, Chi et al. (1981) found that when asked to categorize problems based on how one would
go about solving them, experts classified the problems according to underlying laws or principles,
(such as conservation of energy), which Chi et al. refer to as “deep structures’ ( or “deep
features’), while novices categorized on the basis of “surface features’ of the problem, such as
whether it was an inclined plane or arotational problem. The categorization of problems
according to deep features enables experts to arrive at a solution more quickly because the
underlying principle activates the appropriate schema. This research regarding physics expertsis
consistent with the results of Chase and Simon (1973) in which the superior performance of
expert chess grandmasters was attributed to their greater understanding of meaningful chess
moves, which were arranged in the form of patterns on the chessboard (novices, on the other
hand, viewed patterns of chess moves as meaningless or as random combinations of pieces).

Studies in auditing which have examined the organization of knowledge and itsimpact on
judgments have resulted in findings that are consistent with those in psychology. Frederick (1991)
found that there were qualitative differences in the way that experts and novices represented
knowledge, with expert performance being more sensitive to the organization of presented
information. Expert auditors performed better on arecall task when information was presented

schematically as opposed to taxonomically, whereas novices were insengitive to the type of



representation provided (presumably due to their inability to focus on deep features). Similar to
Frederick (1991), other studies such as Frederick et al. (1994) and Nelson et al. (1995)
demonstrated that when classifying financia statement errors, experts focused more on deep
features and novices focused more on surface features.

To summarize, findings from cognitive psychology and auditing have underscored the
importance of the problem representation phase of problem solving. One mechanism that occurs
during the problem representation phase is the activation of a relevant schema, which relies on the
recognition of relationships between cues (a process which is referred to as pattern recognition).
Because experts have more examples of previousy-encountered patterns (and therefore more
schemata) in memory, and because they are able to categorize newly-encountered problems on the
basis of such schemata, they are often more efficient and effective problem-solvers. Based on this
literature, the following hypotheses are proposed:

H1:Auditors who are experienced with respect to real estate valuation will perform better
than novices in making complex rea estate valuation judgments.

H2:Auditors who are experienced with respect to real estate valuation are expected to
focus on the underlying pattern of cuesin information presented to a greater extent
than novice auditors.

H3: Auditors who are novices with respect to real estate valuation are expected to focus
on surface features of real estate valuation problems rather than the underlying pattern
of cuesin information presented.

Note from the above hypotheses that differences both in the use of deep feature (pattern)

information and surface feature information is expected to result on performance differences
between experts and novices. For example, in Earley (1998) it was noted that the expert auditor

first focused on comparable industry rates (surface features) to establish an expectation about the

reasonableness of the discount rate used in the appraisal, but it was the individuating pattern of



information (deep features) about each property that provided the basis for the judgment of
reasonableness. The experienced auditor combined the individuating cues about each property
into a*“story” that guided his further judgments. Novices, on the other hand, examined property
cues in amore haphazard manner and were often unable to make meaningful links between
different items of information. They tended to focus on surface features individually, such as
comparable industry rates or other individual cues, and evaluated each of these in isolation, rather
than linking the cues into meaningful patterns. For novices, it is possible that judgments of
reasonableness may be driven by over-reliance on particular surface cues.

In order to determine if the experienced-novice differences for processing information
found in Earley (1998) hold in an experimental context with alarger number of subjects and
cases, both patterns and individual cues are manipulated in this study. The patterns consist of a
number of cues of individuating information about each property as described above. The auditors
are required to evaluate a given property discount rate, and the pattern of cuesis either designed
to be consistent (termed the “match” condition in this study), or inconsistent (“no match”) with
the given rate. The manipulated “ surface feature” cue is arange of comparable industry discount
rates, and again the given discount rate either falls within (* matches’) the industry average or
outside (“doesn’t match”) this range. The patterns for each property (deep features) and the
industry average ranges of discount rates (surface features) were manipulated in a2 X 2 design as
depicted in Figure 1. Predicted performance in each of the four cells for experienced and novice
participants in the experiment is also presented in Figure 1.

Hypotheses 1, 2, and 3 taken together predict that although experienced auditors will
outperform novicesin total (H1 predicts a significant main effect of experience level), the

performance differences are not expected to occur in al cells. Specifically, for experienced



participants only, it is predicted that they will perform equally well in al cells (indicating no
significant main effects or interactions predicted within the experienced condition). Novices, on
the other hand, are expected to perform well in those cells where surface features and deep
features are in agreement (cells 1 and 4), and poorly in those cells where deep and surface features
produce competing signals (cells 2 and 3), due to their tendency to focus on surface over deep
features. Thisindicates no predicted main effects for novices, but a significant deep feature by
surface feature interaction (a positive crossover interaction). Because this interaction is predicted
differentially for experienced versus novice auditors, H2 and H3 taken together indicate a
significant experience level by deep feature by surface feature interaction (a 3-way negative
interaction). In addition, these predictions also result in an overall significant deep feature by
surface feature interaction (a 2-way positive interaction). All predictions depicted in Figure 1 are

tested in the experiment, which is described in detail below.
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METHOD
Participants

Participants were 39 auditors from an international public accounting firm, who were
attending atraining session for the firm’s rea estate industry group. The mgority were audit
seniors (37 of the 39 participants), with amean of 2.9 years experience. Thirty-eight of the 39
auditors reported spending at least 10-25% of their time on real estate engagements (one
participant had not participated on area estate engagement before), and 28 had performed some
sort of valuation-related testwork in the past, but as discussed in more detail below, most
participants had very little task-specific knowledge and experience performing the types of
valuation judgments in this study.

The participants were divided into experienced and novice groups based on their
experience with real estate appraisal review.* They were asked to indicate the number of
individual property valuations they had performed in the past year by selecting one of 5
categories. Participants' responses generally fell at the extreme ends of the scale; on one end were
the responses “ Zero appraisal reviews’ and “1to 5" properties, which were selected by 22 of the
39 participants, who were classified as “novices’. On the other end were the categories “11 to
20" and “ Greater than 20" properties valued, which were selected by 13 participants,” who were
classified as “experienced.” The remaining four participants selected the category “6 to 10"
properties. Because it was impossible to determine whether the number of properties valued was
closer to 6 or to 10, the four participants in this group were classified as novices (which works
against finding differences between experienced and novice participants). Thus, the category of

“11 to 20" properties was selected as the cut-off; this classification scheme resulted in atotal of
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13 experienced and 26 novice participants. Other task-specific knowledge and experience
measures confirmed that this classification was appropriate.’
Task Materials

As mentioned previously, the task used in this study was the determination of whether the
discount rate given in a property appraisal was reasonable given the background information
about the property. Property cases were developed based on actual audited properties held by a
large national real estate investment company. The names, exact locations, and dollar amounts
associated with each of the properties were changed to disguise them, but the pattern of
information about each was l€eft intact. An example of one property case is presented in the
Appendix.

A real estate audit manager from an international public accounting firm (the same firm
that provided the experimental participants) helped to design each of the property cases from the
actual property information given. This provided some assurance that the cases were realistic and
that the information provided was typical of that encountered on an actual audit. Property cases
were developed to be consistent with the four cells in the experimental design (described further
in the next section). For example, underlying patterns of information were designed to be either
consistent or inconsistent with the discount rates provided in the property appraisal, and the
discount rates were either consistent or inconsistent with industry averages. Thus, because each
case had one correct answer (Reasonable or Not Reasonable) based on the underlying pattern of
information in each case, there was an objective criterion measure available for evaluating each
judgment.

Once the cases were designed, the instrument was pilot tested with four auditors from the

same firm (two partners, one manager, and one senior), who had significant experience
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performing real estate valuations (all would have been classified as * experienced” for purposes of
this study). The pilot subjects provided feedback about the amount of time needed to complete
the experiment and the realism of the task. Based on their comments, the cases were modified as
necessary to make them more redistic.

Design and Procedure

The experiment wasa 2 X 2 X 2 mixed factorial design, with one between-subjects factor
(experience level), and two within-subjects factors (deep features and surface features). As
mentioned previously, experience level was a measured variable with groups split on the basis of
experience with the task. Deep features, or the individuating pattern of information about each
property, was a manipulated variable with two levels: “match” or “no match.” That is, the
individuating pattern of information about the property was either consistent with the discount
rate per the appraisal review (match) or inconsistent (no match). Surface features, or the range of
rates provided by an outside industry report, was also a manipulated variable with two levels,
again “match” or “no match.” The rate per the appraisal was either within (match) or not within
(no match) the range of rates per the industry report. Each participant completed two cases per
cell, resulting in atotal of eight [(2 X 2) X 2] individual property cases.

Each participant was presented with a booklet containing instructions and the eight cases,
followed by a debriefing questionnaire. The order of the eight cases was counterbalanced to
control for possible order effects.” The participants were instructed to assume that they were
reviewing summary appraisa information about each property on an actua audit engagement.
Their task was to determine whether or not the discount rate was reasonable based on the
information given. If the participants answered “Not Reasonable,” they were asked to provide a

reasonable range for the correct rate. In addition, they were asked to provide information
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regarding reasons for their answers; however, this section was marked “ Optional”. The
participants evaluated each case one at atime, giving their judgment for each case before
proceeding to the next case.

After completing the judgments for al eight cases, each participant answered a debriefing
guestionnaire providing demographic information such as number of years with the firm, amount
of time spent on real estate engagements, etc. In addition, there were items designed to test the
participants general real estate and valuation knowledge, such as alist of real estate terms they
were asked to define. There were also items designed to assess task-specific experience, such as
the number of valuations performed, the nature of the valuation experience, property types
valued, etc®

RESULTS

Datafrom the set of eight cases were analyzed to test the three hypotheses. A categorical
modeling procedure was employed in performing the analyses. Because the dependent variable is
dichotomous (either correct or incorrect), and involved repeated measures (each subject saw all
eight cases), a procedure was employed which provided weighted-least-squares estimates of the
model parameters.” Once the parameters were estimated, Chi-square test statistics were calculated
to test the significance of the main effects (experience level, deep features, and surface features)
and interactions in the model. The summary results, including the Chi-square values and
significance levels, are presented in Table 1.

Recall that Hypothesis 1 predicted that experienced auditors would perform better than
novices on the overall judgments of reasonableness. The mean number of correct judgments was
6.4 (s.d. = .77) for experienced participants, and 4.8 (s.d. =1.50) for novices. The differencein

means was statistically significant (t = 3.63, p(1-tailed)< .001). In addition, the main effect of
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Experience Level was significant asindicated in Table 1 (c? = 22.18, p < .001). Thus, H1 was
supported.

Hypothesis 2 predicted that reliance on deep structures accounts for the superior
performance of experienced auditors, and H3 predicted that reliance on surface features over deep
features accounts for the poor performance of novice auditors. As noted previoudly, these two
hypotheses combined predict a deep features by surface features by experience level interaction (a
negative three-way interaction), and a deep feature by surface feature interaction (positive two-
way interaction). As noted in Table 1, the three-way interaction is negative, but not significant (c?
= .09, p = .954), and the two-way interaction is positive and significant (c? = 8.51, p = .01) which
would suggest mixed support for H2 and H3. However, these hypotheses led to specific
predictions for each cell of the contingency table in Figure 1. A further analysis of the resultsin
terms of these predictions is presented in Figure 2.

Hypothesis 2 predicted that pattern recognition would account for the superior
performance of experienced auditors. It was predicted that experienced auditors would have a
comparative advantage over novices when the deep features, but not the surface feature (industry
average) was consistent with the correct answer (cells 2 and 3). Asnoted in Table 1, there was a
significant main effect of deep features overall (c? = 6.81, p = .03), which was not as predicted.
This indicates that for cases in which the pattern of information was consistent with the discount
rate per the appraisal, both experienced and novice participants performed better than for casesin
which the pattern was not consistent with the rate. In cell 2, the fact that the pattern was
consistent with the rate given was more helpful to experienced than novice participants as

evidenced by the fact that experienced participants performed significantly better than novices
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(t =2.39, p(1-tailed) = .01), as predicted. However, in cell 3, the fact that the pattern was not
consistent with the rate seemed to impair the performance of experienced as well as novice
participants. In this cell, although the mean number of correct judgments was higher for
experienced participants than for novices, the difference was not statistically significant (t = 1.02,
p(1-tailed) = .16). Furthermore, experienced participants performed worsein cell 3 than in cells 1,
2 and 4 (contrary to prediction).'® These results indicate some support for H2 in cell 2 (when the
pattern matches the rate), but not in cell 3, when the pattern does not match the rate.

Hypothesis 3 predicted that novice auditors would perform worse than experienced
auditors because they would focus on industry rates rather than patterns. The resultsin cells 1, 2
and 3 are consistent with this prediction. Notice that in cell 1, focusing on surface features would
lead to the correct solution because the industry rates are consistent with the pattern of
information, and in this cell there was no statistically significant difference between experienced
and novice participants' performance (t = .50, p =.62), as predicted. In cells 2 and 3, focusing on
surface features would lead to the incorrect solution because industry rates were inconsistent with
patterns. As reported above, novices performed poorly in these two cells in comparison to the
more experienced participants, as predicted (but the difference was not statistically significant in
cell 3). In cell 4, if novices focused on surface features, they would have gotten the correct
answer because industry rates were consistent with the pattern, and would have performed as well
as experienced participants. But in this cell novices did not perform as predicted, getting only
48% of the judgments correct, and performing significantly worse than experienced participants (t
= 3.3, p(1-tailed) < .001). Thus, the results indicate partial support for H3, in that novices
performed as predicted in cells 1, 2, and 3, but not in cell 4. Further discussion of these resultsis

provided in the next section.
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DISCUSSION AND CONCLUSION

The purpose of this study was to show that auditors with task-specific knowledge and
experience subjects are able to perform better than novicesin an ill-structured task setting due to
their ability to utilize patterns in data. As predicted, experienced participants outperformed
novices with respect to the real estate valuation task. However, it was not the case that the
experienced participants always relied on the pattern of data (deep features) when making their
judgments, and that novices always overweighted surface features.

While experienced participants performed well for those cases represented by cells 1, 2
and 4 as noted in Figure 2, they performed relatively poorly for the cases represented by cell 3.
This result was not predicted a priori, but it is possible that the predictions as depicted in Figure 1
were too simplistic. For example, H2 predicted that the experienced auditors would utilize
patterns in their judgments, but there was no mention of how patterns would be used differently
when the surface features matched the discount rate per the appraisal versus when they did not
match. As noted above, the results regarding the experienced participants in cell 3 indicate that
the role of pattern information is different when discount rates given in the appraisal are within the
industry average range versus when they are outside of the range. A possible explanation for the
relatively poorer performancein cell 3 isthat experienced auditors process patterns differently
depending on the nature of the signal provided by the surface feature manipulation (i.e. whether
the discount rate is within the industry average range or outside of the range). It is reasonable to
assume that the industry average rate range may elicit an expectation on the part of the auditor
regarding an appropriate value for the property discount rate. Because the industry rate ranges

provided in the experiment reflect the ranges of typical propertiesin specific geographical aress, it
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islikely that the experienced auditors expect to find the discount rate in the appraisal to be within
the industry average range. If they encounter a discount rate outside of the industry average
range, this might be considered “ unexpected” and cause them to investigate further. Thus, in this
study, cells 2 and 4 were cases where the rate would be “ unexpected,” and cells 1 and 3 were
cases where the rate would be “ expected.”

A robust finding in the psychology literature is that unexpected events elicit more causa
reasoning than expected events (e.g. Hastie 1984)."* Much of the research in this area has been
performed in the socia psychology domain, and these studies have examined the circumstances
under which individuals engage in more effortful processing to determine the cause of an event
(i.e. to explain another individua’ s actions). The general finding from studies such as Pyszczynski
and Greenberg (1981) and Wong and Weiner (1981) is that individuals expend additional effort
seeking “explanation-relevant” information when unexpected events occur. This tendency is
weaker when expected events occur (Hastie 1984). It is possible that in cells 2 and 4 of this study,
auditors who encountered an unexpected discount rate were alerted to investigate further (and
engage in more causal reasoning) to see whether the pattern of information supported the atypical
discount rate. Consequently, experienced participantsin cells 2 and 4 utilized the pattern of
information and performed well. In contrast, in cells 1 and 3, experienced participants
encountered an expected discount rate, which might have led them to exert less effort in
investigating the pattern of information. In cell 1, because the pattern of information supported
the typical rate, this strategy would allow experienced participants to correctly respond that the
discount rate was reasonable. However, in cell 3, the pattern of information indicated that the rate
was unreasonable. In this case, insufficient attention to the pattern would cause auditors to

incorrectly accept the discount rate as being reasonable when it was actually unreasonable.
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Note that when auditorsin cell 3 were incorrect (38% of the time), they committed a Type
Il error of incorrect acceptance ( by stating that the discount rate was “ Reasonable” when the
deep features indicated it was “Not Reasonable’.) Type |l errors have an adverse impact on audit
effectiveness (see Kida 1984; Kinney and Uecker 1982; and Rosman et al. 1996). For example,
earnings management represents a case where a company’ s operations seem to conform to
expectations (generally analysts forecasts), when in reality the pattern of company operations
indicates otherwise. An interesting extension of this study could examine the differential
processing of auditors with respect to expected versus unexpected events, and the relationship of
this processing to the generation of Type Il errors.

In addition to providing insight into what factors lead to better performanceinill-
structured task settings among knowledgeable and experienced auditors, this experiment was aso
designed to investigate what factors lead to poor performance on the part of novices. In contrast
to findings from psychology, the results indicate that the poor performance of novices may not be
due to over-reliance on surface features alone. It is possible that heuristics used by novices (i.e.
over-reliance on the industry rate information) are only applied in simple cases, where all
information is consistent (asin cell 1). In contrast, when the task is more complex, asin cells 2, 3
and 4, novices may resort to random guessing. Alternatively, novices may try to process more
deeply or reason causally in these cells, but their lack of knowledge or relevant schemata may not
allow them to arrive at the correct judgment. Unfortunately, the design of this study does not
allow for more than conjecture as to whether the novices' incorrect judgments were based on
systematic factors or were the result of random guessing; however, future auditing research could
examine which type of cues novices focus on and which processes they employ during problem

solving.
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Due to the limited focus of this study on pattern recognition process only, there were
many contextual features that were not incorporated in order to keep the study tractable. Future
research could look at the effects of other contextual factors, such as the review process
(specifically how reviewers may be influenced by information that is expected versus unexpected,
and how this interacts with effort during their reviews), and source credibility (how much the
auditor relies on information provided by management, the appraisal, and outside industry
reports). It would also be interesting to determine if auditors with more expertise than the
experienced participants in this study would be subject to the same effects as that found in cell 3
(or if an increased amount of expertise mitigates the effect). It is interesting to note that the more
experienced participants in this study were audit seniors, often the in-charge auditor on their real
estate audit engagements, and they indicated that they performed a number of real estate
vauationsin the past year™. It may be that firms should take a closer look at whether auditors at
this level have the requisite training and proficiency to perform the task, and/or whether they
should be reviewed more closely.

Another interesting extension to this work would be to observe pattern recognition
processes aid auditors who do not have a high amount of real estate knowledge, but do have a
high degree of experience as auditors. It could be that certain schemata developed in other
industry domains would transfer to real estate, resulting in expert-level performance despite a lack
of domain-specific knowledge.*®

Finally, the results of this study may have implications for practicing auditors, particularly
with respect to determining how to identify the causes of Type Il errorsin practice, and for
improving the quality of on-the-job training. With respect to training, it may be helpful for more

knowledgeabl e auditors to determine what patterns they are using in the performance of various
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ill-structured tasks, and try to explain these patterns to novice auditors in order to improve the

efficiency and effectiveness of knowledge acquisition.
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Endnotes

! This task was selected because it represents a departure from previous studiesin
auditing, and it is relevant in today’ s auditing environment, particularly with respect to the
implementation of reporting requirements under SFAS 121, “ Accounting for the
Impairment of Long-lived Assets and for Assets to be Disposed Of” (FASB, 1995), and
the increase in the presence of REIT investments in companies’ investment portfolios
(Woolley et a. 1997).

? In addressing expertise differences in auditing, the selection of the task to study becomes
extremely important. One must select a task for which experts have a comparative
advantage. Such tasks generdly fal into the category of what cognitive psychologists
term “ill-structured” tasks (Newell and Simon 1972; Voss and Post 1988), those for which
there is no obvious correct solution, and which require agreat deal of knowledge and skill
to perform.

% Solomon and Shields (1995) note that several past studies of judgment and decision
making in accounting contexts have been replications of studiesin psychology using
accountants as subjects, rather than psychology students. They note that this approach
may result in misapplication of the underlying psychology theories, and point out that it is
necessary to understand the characteristics of accountants and accounting contexts that
make them unique when devel oping theory and hypotheses in accounting studies.

* There has been some lack of consistency in the auditing literature about how to
categorize participants as novice or expert. In areview of auditing studies examining the
effect of experience on judgments, Colbert (1989) noted that researchers need to examine
task-specific experience and that for unstructured and semi-structured tasks, experience
has a greater effect on performance than for structured tasks (see further discussion
regarding the nature of task-specific performance in Gibbins and Jamal 1993 and Bédard
1991, as well as studies by Bonner 1990, and Abdolmohammadi and Wright 1987). In this
study, a strictly task-related criterion for expertise was considered appropriate, given the
ill-structured nature of the task.

®> Six of the 13 experienced subjects reported performing 11 to 20 appraisal reviewsin the
past year, and 7 reported performing more than 20 appraisal reviews.

® Several other analyses were performed to evaluate this classification of groupsinto
experienced and novice participants. In order to determine the level of task-specific
domain knowledge (as opposed to experience with the task), each subject was asked to
provide definitions of six common real estate valuation terms. The mean number of correct
definitions was 3.8 for experienced particpants, and 2.1 for novices. This difference was
statisticaly significant (t=8.12, p < .001), indicating that experienced participants had a
higher knowledge of relevant real estate terms than novices. In addition, experience level
was significantly positively correlated at the a = .01 level with the amount of time spent
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on real estate engagements, and how often the participant was consulted regarding
valuation issues on other audit engagements, indicating that the experienced group tended
to have more experience with real estate audits in genera and was more likely to be
sought after as a valuation expert by other members of the firm.

" The order of the eight cases was counterbalanced in the form of arandomly selected
Latin square using the procedure described in Myers and Well (1995, p. 346 - 348). Five 8
X 8 sguares were designed, resulting in each case being included in each position only
once for each Latin square.

8 Of the novice auditors, atotal of 9 out of 26 (or 35%) of the participants reported having
some experience evaluating offices, apartments, or both. By contrast, all 13 experienced
subjects had experience evaluating offices and/or apartments with 100% having office
experience, and 77% aso having apartment experience.

® The procedure used was procedure CATMOD in SAS. It was determined that the
CATMOD procedure was the most appropriate given the nature of the data in this study.
For more information regarding this procedure, please consult the SAS User’s Guide
(1985).

19 Paired t-tests were performed to determine whether the mean number correct in cells 1,
2 and 4 were significantly different from one another. The results indicated that none of
the differences were significant aa = .05, therefore the three means were combined and
compared to the mean number correct in cell 3. A paired t-test comparing the mean in cell
3 (62% correct) to the mean in cells 1, 2 and 4 combined (86% correct) indicated that
performance in cell 3 was significantly worse than in the other cells (t = 1.75, p(1-tailed) =
.05).

! The idea that information which conforms to expectations is processed differently from
information which does not conform to expectations, is related to previous research in
auditing regarding the role of confirmatory versus disconfirmatory information in complex
judgments (i.e. Kida 1984; Choo 1991) and generation of aternative hypotheses to explain
why observed events might not have occurred (Heiman 1990).

2 Indeed in a self-reported measure, 7 out of the 13 “experienced” subjects labeled
themselves as “competent,” or better with respect to their performance of the valuation
task on-the-job.

3 Using a going concern task, Thibodeau (1997) demonstrated that knowledge of patterns
can transfer between different audit domains.
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Table 1_Chi-Square Values for Response Frequencies

Source df Chi-Square P-value
Intercept 1 193.92 .000
Experience Level 1 22.18 .000
Deep features 1 6.81 .033
Surface features 1 2.40 302 b
Deep * Surface 1 8.51 .014
Experience * Deep 1 453 104
Experience * Surface 1 3.29 .193p
Experience* Deep * Surface 1 0.09 954

aTest of H1.

b Test of H2 and H3 combined.



Figure 1 Experimental Predictions
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SURFACE FEATURES
RATE MATCHES RATE DOESNOT
INDUSTRY AVG. MATCH IND. AVG.

Cell 1

Correct Answer: Reasonable

EQUAL
NUMBER OF
CORRECT
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(Both groups
perform well)

Cell 2

EXPERIENCED
AUDITORS
PERFORM
BETTER

Correct Answer: Reasonable

Cell 3

Correct Answer: Not Reasonable

EXPERIENCED
AUDITORS
PERFORM
BETTER

Cell 4

EQUAL
NUMBER OF
CORRECT
JUDGMENTS
(Both groups
perform well)

Correct Answer: Not Reasonable)
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Figure 2 Experimental Results
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Cell 1
Experienced = 88% correct
Novice = 85% correct

Prediction supported.

Correct Answer: Reasonable

Cdl 2
Experienced = 81% correct
Novice = 54% correct

Prediction supported.

Correct Answer: Reasonable

Cdl 3
Experienced = 62% correct
Novice = 50% correct

Prediction not supported.

Correct Answer: Not Reasonable

Cell 4
Experienced = 88% correct
Novice = 48% correct

Prediction not supported.

Correct Answer: Not Reasonablée
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PROPERTY NAME: Union Place TOTAL SQUARE 349,179 SF
FEET ORUNITS
APPRAISED VALUE: $50, 100,000 YEARBUILT: 1987
LOCATION: San Francisco (Central RISK FREE 1997 9%
Business District) RATE OF 1998 8%
RETURN 1999 11%
PROPERTY TYPE: Office (Class A)
LEASING
INFORMATION:
OCCUPANCY 95% LEASE 1997 17%
RATE: EXPIRATIONS: 1998 38%
(% of total square 1999 7%
footage)
MARKET
INFORMATION
COMPETITION: Average vacancy ratein CBD OTHER Expected volatility in
is10 - 12%. FACTORS: the market in 1997 as
Average market rent per square office space leased by
foot of similar buildingsin companies whose
CBD is $15 to $26. original space was
Estimated demand of 800,600 damaged in the 1989
additional square feet per year LomaPrieta
is expected, with the total earthquake is vacated
vacant inventory in the areato by those tenants, who
be absorbed in 1.7 years. will move back into
their original space.
ASSUMPTIONS
DISCOUNT RATE: DISCOUNT
(per appraisal) 11.25% RATE: 11.0%to 11.7%
(per industry
reports)
Instructions

Please evaluate the discount rate per the appraisal in light of the information about the property given
above, and answer the following:

1. The discount rate per the appraisal is:
2. If you answered “Not Reasonable’, was the discount rate (circle one):

Please provide a reasonable range for the discount rate:

Reasonable

TooHigh

Not Reasonable

Too Low
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