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Summary and discussion

8.1 Summary

8.1.1 Summary of research methodology
The main research questions addressed in this study are:
1. Is there a predominant psychological profile among auditors, and is there

any relationship between this and number of years audit experience, firm
affiliation, and educational background?

2. Is there a significant relationship between auditors' psychological profiles
and demographic characteristics and their problem-solving behavior?

3. What factors determine audit planning stage materiality thresholds?

In order to address these questions, 25 experienced auditors from four international
public accounting firms were interviewed by means of verbal protocol analysis
techniques, personality questionnaires and expert system refinement techniques.

In the first round of sessions, subjects were presented with a case displayed by a
computer program whose automated process tracing function kept track of
information page access sequences and information page attention durations. The
subjects were asked to think aloud while solving the case. All the verbalizations
were recorded on audio and video tape and then transcribed literally. After having
solved the case, the subjects were asked to fill out two questionnaires: a Myers-
Briggs information acquisition and processing questionnaire, and a Tolerance for
Ambiguity questionnaire. Furthermore, some demographic information was
recorded: their number of years of auditing experience, whether they had had their
formal education via the institute of registered accountants (NIVRA) or via one of
the universities, and their firm affiliation.

The data was analyzed in four steps: (1) the literal protocol transcriptions were
subdivided into relevant statements, (2) the relevant statements were scrutinized in
order to extract if-then rules for the development of a prototype expert system to be
used as an instrument for gathering data on materiality determining factors, (3) the
relevant statements were encoded into four categories of operators and four
categories of tasks, and (4) the personality test scores and the demographic factors
were analyzed and related to the automated process tracings and to the verbal
protocol encodings.



154 Chapter 8 Summary and discussion

In the second round of sessions, a prototype expert system was presented to 17 of
25 subjects to gather additional data on materiality determining factors and to refine
the prototype expert system. The refined prototype expert system was then
presented to 5 (of the remaining 8) subjects, in order to examine its performance
and to gather more data on materiality determining factors.

8.1.2 Summary of results
An overview of the research questions and their interrelationships is given in
appendix G. This section summarizes the results for each of the main research
questions.

Results concerning psychological profiles (Ql)
Auditors appeared to be generally highly tolerant to ambiguity, but could not be
classified into any particular information acquisition (sensing versus intuition) or
processing (feeling versus thinking) category. There appeared to be no significant
relationship between experience and educational background on the one hand and
psychological profiles on the other hand. However, there appeared to be
differences between auditing firms as to the tolerance for ambiguity and
information processing styles of their affiliates: auditors from firm 1 had a
preference for feeling type information processing and were more tolerant to
ambiguity than auditors from firm 2 and - although to a lesser degree - than
auditors from firm 3. Since, firm 1 is the least structured firm within our study,
this finding is in accordance with expectations.

Results concerning psychological profiles in relation to problem-solving
behavior (Q2)
In terms of the general audit judgment model as presented in chapter 1, some
interesting results due to differences in demographic characteristics were found. It
appeared that experienced auditors were less information search oriented and more
information retrieval oriented. Also, NIVRA-educated auditors were more
information search oriented. Furthermore, auditors from firm 1 were more
information retrieval and less judgment oriented than auditors from firm 3, auditors
from firm 2 were more decision oriented than auditors from firms 1 and 3.

Regarding psychological profiles, some interesting relationships were found.
Sensing information acquisition types appeared to be more information search
oriented than intuitive types. Feeling types appeared to need more words to
communicate their messages effectively, but took less time to solve the case than
thinking types. These findings are in accordance with expectations. However, it
was also found that feeling types were more information retrieval oriented. This
finding is not in accordance with expectations. No significant relationship was
found between tolerance for ambiguity and problem-solving behavior, as measured
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by operator frequencies or task codings. This is in accordance with expectations
since most subjects were highly tolerant to ambiguity.

As to the relationship between demographic characteristics and amount of recall, it
was found that the more experienced subjects were able to recall more information
when they had accessed more information during problem-solving. This is an
expected finding. However, the less experienced subjects, surprisingly, could recall
less information if they had accessed more during problem-solving. It could be that
there is an information overload effect when the subject has less experience in
handling large amounts of information. No differences regarding education or firm
affiliation were found.

With respect to psychological profiles, it was found that sensing types recalled
significantly more than intuitive types, independent of the amount of information
that was accessed during problem-solving. Furthermore, subjects with a high
tolerance for ambiguity recalled more than subjects with a low tolerance for
ambiguity, independent of the amount of accessed information. No differences
regarding information processing style and amount of recall were found.

Regarding inter-subject agreement on information access sequence and attention
duration, it was found that 3 subjects showed a significant (a=0.10) positive
correlation and 1 subject showed a significant negative correlation with the standard
information access sequence, while 18 subjects showed a significant (a=0.10)
positive correlation with the average information access sequence, and 22 subjects
showed a significant (a=0.10) positive correlation with the average information
attention duration.

When we related differences in agreement with the information access sequences
and average information attention duration to differences in demographic
characteristics, it was found that the more experienced subjects agreed less with the
average durations for each information page. No other differences as a result of
different demographic characteristics were found.

When we related differences in agreement with the information access sequences
and average information attention duration to differences in psychological profiles,
it was found that sensing information acquisition types agreed more with the
average information access sequence than intuitive types, that thinking types agreed
more with the standard information access sequence than feeling types, and that
subjects with a high tolerance for ambiguity agreed more with the standard
information access sequence and less with the average information access sequence
than subjects with a low tolerance for ambiguity.
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Results concerning materiality determining factors (Q3) »«.-..«*-..••*.<
Auditors appeared to exhibit no consensus as to the magnitude of the materiality
threshold in the case used in this study. Based on this finding it may be assumed
that auditors perceive information differently and hence process that information
differently. As a result, materiality thresholds may vary considerably. However,
some general procedures and information components which may be further
investigated as to their relevance in materiality determination were identified.

It was found that materiality is primarily determined on the basis of quantitative
indicators such as turnover, balance sheet total, equity and income in combination
with fixed percentage rates. However, the materiality thresholds which are at first
determined may be corrected in the light of circumstances that require materiality
thresholds to be higher or lower. These specific circumstances are qualitative, and
are the most difficult elements in the materiality determination process.

The basic algorithm for materiality threshold determination is:
materiality base * base rate * multiplication factor. The materiality base and base
rate are typically quantitative elements, whereas the multiplication factor is
typically a qualitative element within the algorithm. Some factors that determine the
materiality base and hence the base rate are: the trend and level of net income, the
debt ratio, and the principal financial statement. The factors that determine the
multiplication factor can be sub-divided into audit risk factors and true materiality
determining factors. Audit risk factors are often mentioned as materiality
determining factors, although audit risk is a measure of reliability whereas
materiality is a measure of accuracy. Given the relationship between materiality
and risk (see chapter 1) in practice, the consequences of lowering the materiality
threshold are similar to the consequences of increasing the risk estimate. This
makes the implications of erroneously considering risk factors as materiality
determining factors considerably less serious.

8.2 Discussion
In this final section, the practical and theoretical implications of the current study
are discussed. It appears that some limitations must be borne in mind when
interpreting the results of this study. Yet these limitations have a positive effect,
since they can generate interesting research proposals. This dissertation concludes
with a number of such research proposals.

8.2.1 Practical implications
What results have been achieved in relation to the needs of audit practice? Most of
the earlier audit judgment research has had no clear-cut implications for practice.
But the decision aid studies conducted by Weber [1978], Cushing & Loebbecke
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[1986], and Murphy [1990], in particular, do have practical implications. These
provide evidence on the degree of structuring which is desirable in audit manuals
or for the use of expert systems in auditing. Expert system studies, which are
mainly funded by auditing practices, provide practical results almost by definition,
since they are aimed at the development of a decision aid which is intended to be
used in practice [e.g. Hanssen & Messier, 1986; Dillard & Mutchler, 1986]. Most
audit judgment studies, apart from decision aid research, have only an indirect
relevance for practice, in the sense that a good description of the observed behavior
of practitioners could contribute to the development of a normative framework to
be used by those practitioners. •. i ; = , , . >.

A better understanding of the nature of audit expertise will presumably contribute
to the improvement of educational programs at universities and auditing courses
and to the in-house training courses of public accounting firms. One potential result
of improving auditors' formal education would be to reduce the time novices need
to become experts. Since individuals differ as regards a number of personal factors
which are usually innate, and adjustable to only a limited extent, 'pencil and paper'
personality tests might be helpful in determining novices' potential for becoming
auditing experts. These personality tests might also be helpful in determining what
educational programs would be most effective, taking subjective cognitive styles (as
part of personality) into account. Finally, information provided to the auditors
associated with a firm might be customized to their specific requirements, which
are partially based on their personalities.

Consensus measurement can be considered one of the central themes in audit
judgment research as it has been conducted in recent decades. This is because
sound competition among public accounting firms should ideally be based on the
marketing instrument 'product' - which is what there should be consensus about -
and not on 'price', 'geographical', or 'promotional' differences. However product
quality is difficult to measure objectively because audit decisions are based on
choices out of many options, all of which might be correct, given certain
assumptions. The inter-subjective measure of consensus has evolved as a substitute
measure of quality. Better understanding of the degree of consensus and its
implications for the nature, extent and timing of audit procedures might increase
the acceptance and hence application of auditing procedures prescribed by the firm.
Moreover, worldwide application of basically identical audit procedures contributes
to the high quality image which public accounting firms strive for.

An example of research into the application of such basically identical audit
procedures is research with respect to auditors' ability to quantify prior
probabilities (to be seen in relation to risk assessments according to an audit risk
model). This research has revealed that there is only a weak regression to an
average base-rate [Winkler, 1967; Joyce & Biddle, 1981b]. This could be an
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indication that audit approaches prescribing an exact risk quantification could lead
to great differences in risk assessment. It could also be that the elicitation method
or the way the question about risk quantification is asked have an influence.
Corless [1972] and Felix [1976] addressed this problem. Both studies concluded
(the former more strongly than the latter) that the elicitation method has some
influence on auditors' probability estimates. These findings provide a basis for
useful practical recommendations, since audit manuals can be so structured that the
audit approach is communicated in an optimal way. i

Another example of research into the application of basically identical audit
procedures is the research into degree of structure of public accounting firms.
Cushing & Loebbecke [1986] describe audit firms in terms of degree of structure,
whereas Bamber & Snowball [1988] investigated consensus differences between the
associates of structured and unstructured firms. Degree of structure appeared not to
influence consensus. Joyce & Biddle [1981a] investigated the effects of the
anchoring and adjustment heuristic. Auditors putting too much weight on 'anchors'
and working in firms with a structured audit approach will presumably make worse
materiality estimations. The practical implications lie in the recommendations to be
made to auditing firms: to structure or not to structure.

Deductions such as those in the two examples above must be made with caution. In
order to conduct research that has major practical implications, a framework for
audit judgment research should be developed which focuses primarily on specifying
all the relevant relationships between earlier research findings and audit practice.
Such a framework would contribute to the development of a coherent set of
empirical research findings which provide both a thorough description of audit
practice and a basis for making recommendations for audit practice. The general
audit judgment model described in the first chapter of this dissertation is an attempt
in that direction.

8.2.2 Theoretical implications
It should be possible to construct an audit judgment theory based on audit judgment
research as it has been conducted in recent decades. Such a theory would be well
grounded in empirical observations and would substantially contribute to our insight
into thought processes and related processes such as data storage in human
memory, retrieval from memory, information search and learning by experience,
and it would be so constructed as to be useful in practice.

Here, the general audit judgment model described in chapter 1 may serve as a
benchmark in the development of a generic audit judgment theory, provided that
each variable and each interrelationship within that model is tested empirically. In
this dissertation, some parts of the general audit judgment model are investigated



Chapter 8 Summary and discussion 159

by means of a set of hypotheses. So, a step has been made towards an audit
judgment theory.

Some authors have discussed the relationship between psychological profiles - as
measured by various personality and cognitive style tests - and actual problem-
solving behavior [Driver & Mock, 1975; Kerin & Slocum, 1981; Schweiger &
Jago, 1982; Pincus, 1990]. In relation to the concept of expertise, Bonner & Lewis
[1990] state:

7n /Ms sfMify we exp/ore a v/gw o/ gxper/we /n W/HC/J speq/zc ec /wi« tc« and

This view of audit expertise is followed in our study: expertise is considered to
develop through domain-specific formal education, on-the-job experience, and
innate abilities to perform well in specific audit tasks and to learn effectively from
experience.

8.2.3 Limitations of the research
As has been stipulated in the preceding section, this dissertation is a step towards
an audit judgment theory. However, some issues have to be resolved before
generalizations can be justified. As in almost every research project, in spite of
careful research design, there are limitations which must be borne in mind in
interpreting the results obtained in this study. This section gives an overview of
these limitations.

Tuning problems can result when a multimethod research approach is employed,
and this has in fact occurred. Verbal protocol analysis, for reasons of efficiency, is
usually conducted among small groups of subjects (<15) , whereas personality
assessment studies, for reasons of effectiveness, are usually conducted among
larger groups ( > 100). The number of subjects in this research is high when seen
in relation to the verbal protocol section, but low in relation to personality
assessments. This puts an important limitation on the generalizability of the results
obtained.

As has been observed, experience effects may not be significant when a certain
critical experience level has been reached. This critical experience level is probably
somewhere between 1 and 5 years of auditing experience. However, no research
has been conducted to determine the exact amount. The subjects in this research
are all very experienced, with at least eight years auditing experience. We would
therefore not expect significant experience effects. Had the subjects had a greater
range of experience levels more significant results might have been achieved.
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When applying verbal protocol analysis, the development of a case is the most
important part of the experimental design. In hindsight, the Midcom Ltd case as
used in this research could have been pre-tested in greater detail. However, it has
indeed been pre-tested and it is debatable where pre-testing must stop and
experimenting must start. Any experimental case is limited in nature. For reasons
of efficiency, only a small number of items of information can be built into an
experimental case: the Midcom Ltd case focused on a family-owned production
company, which had some internal control problems, and which was involved in a
takeover by a larger firm. In terms of audit risk models: inherent risk and control
risk are both considered to be high. A more extensive case would have demanded
too much time from each test person or would have required more subjects.

In this research there is no control for the effects of thinking aloud on problem-
solving behavior. A literature survey [Ericsson & Simon, 1984] reveals that the
effects of thinking aloud cannot a priori be determined. The lack of any control for
these effects may or may not have affected the strength of the results, we simply
don't know.

8.2.4 Suggestions for further research
The first field suggested for further research relates to the fact that any
questionnaire-based cognitive style test lacks a certain (mundane) realism since it
measures cognitive style as if it consists of stable personal characteristics.
However, these characteristics are not as stable as would be expected considering
the vast amount of research effort in the cognitive styles field, which almost by
definition is static research (see chapter 2). For this reason Rosenberg [1968] has
proposed a different term for the variables resulting from cognitive style
questionnaires: 'dispositions', referring not to an individual's state or condition but
to a tendency to react in a certain way under certain circumstances. The so-called
stable personal characteristics measured by a personality questionnaire may not
show up under dissimilar circumstances. Cognitive style research is based on the
assumption that personality as measured by some well-known questionnaires (e.g.
the MBTI or the TFAM) should account for individual differences in decision-
making. Therefore these questionnaires must be subjected to a validity test. The
experimental design would be as follows: construct a large cognitive style
questionnaire, with about 100 items (like the original MBTI questionnaire). Have a
group of decision-makers fill in this questionnaire, and then change the subjects'
knowledge state by having them solve an experimental problem. This problem must
be sufficiently time-consuming and difficult to ensure that subjects will have to
change their knowledge state. Furthermore, a self-insight test must be built into the
case description. Later the original cognitive style questionnaire is presented to the
subjects. The experimental results are measured by means of the correlation
coefficient between the two questionnaire responses, together with the degree of



Chapter 8 Summary and discussion 161

self-insight. The hypothesis is that self-insight and the correlation coefficient
between the two questionnaire responses will be positively correlated. Confirmation
of this hypothesis would be evidence for the rejection of the Rosenberg proposition
that cognitive style questionnaires measure only dispositions, not stable personal
characteristics.

The relationship, if any, between personality characteristics on the one hand and
audit experience on the other hand offers a related research topic. A relationship in
any direction would indicate that personality (including cognitive style) is subject to
change over time and hence must be seen as a disposition rather than a stable
personal characteristic. A population of auditors with varying levels of experience
would have to be studied. As was demonstrated in the current research, audit
experience beyond 5 years does not lead to differences in personality characteristics
or any other differences in information search behavior. So experience must either
be measured on another scale or it must be varied from a minimum level of zero to
the maximum possible in order to assess any differences. Also, the 'critical
experience level' could be assessed by having subjects with experience levels
varying from zero to, for example, 40 years perform a task with an unambiguous
solution.

The second research field is the relationship between tolerance for ambiguity and
decision confidence. This could be investigated by asking a representative sample
of experienced auditors what confidence (scale 0 to 10) they would assign to a
choice of a certain materiality threshold adjustment on the basis of a set of client-
specific circumstances that affect inherent risk. The average score per subject
would indicate the degree of decision confidence and can be considered to be a
performance-based measure of tolerance for ambiguity. The higher the average
decision confidence, the lower the tolerance for ambiguity. Moreover, the
questionnaire-based test could be validated by means of this performance-based
instrument.

Third, verbal protocol analysis is subjective in nature. Much of its quality depends
on the individual skill, effort and knowledge of the encoder. Two methods have
been proposed to increase objectivity: the multi-encoder method and the single
encoder/elapsed time method. It is also rationally expected that the greater the
number of encoding categories, the lower consensus (multi-encoder) or consistency
(single encoder) will be, since a greater number of categories implicitly involves
more arbitrary allocations. So, an interesting experiment would be to test for
consensus and consistency within two encoding schemes (few/many categories) and
two approaches to subjectivity (multiple or single encoder).

Fourth, in the current study some personality variables have been investigated in
relation to firm affiliation and educational type. Although a sample size of n=25
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might be sufficient if it were analyzed integrally, the division of this population
into two sub-populations by education or into three groups by firm affiliation
results in sample sizes which may be too small. Because the focus in this study is
on verbal protocol analysis, the 'small sample experiments' on these two variables
serve merely as indicators of tendencies which might be present. Sample sizes must
be larger to increase validity. In a follow-up program, the personality
questionnaires and a short debriefing questionnaire could be presented to more
representatives of the three auditing firms which participated in our project.

Fifth, differences between personality types could be tested by presenting subjects
with a broad range of tasks. The results would contribute to our knowledge of
differential performance peaking in auditing. Thus far, the results in this field are
not conclusive: Benbasat & Dexter, [1979], for example, found evidence for
differential performance peaking whereas Lusk [1979] did not. Both studies applied
an embedded figures test. However, the task environment can play an important
role when investigating interaction effects between personality and performance.
Therefore, a model incorporating three variables (performance, personality and
task) could be developed and tested using two-way ANOVA.

Sixth, the relationship between materiality and desired audit risk is generally
expressed via a convex function. Presumably, therefore, there is a trade-off
between the two factors. Research into the exact coefficients of this trade-off
function could have some practical implications, since reliability and accuracy in
auditing are assessed separately, but are often confused (as shown in this
dissertation).

Seventh, much has been said about the determination of the amounts which should
be considered material, but the question as to the impact of raising or lowering
planning stage materiality thresholds on the nature, extent and timing of audit
procedures has hardly been addressed. As has been illustrated, the only
quantification of the relationship between planning stage materiality and audit
procedures is found in sampling applications, i.e. the extent of audit procedures.
The impact on the extent of other substantive audit tests or on the timing of these
substantive tests has not been explicitly described. An experiment could be
designed as follows: have auditors perform a planning stage audit task in which
they are asked to state their agreement or disagreement (on a five-point Likert
scale) with certain audit procedures in a well-defined audit environment of limited
scope. Three experimental settings would be tested: first, planning stage materiality
would be presented as part of the case description, second, subjects would be asked
to determine the planning stage materiality as part of the experimental task, and
third, it materiality is neither given nor requested. If there are no differences
between the three groups this would indicate that, although materiality is said to
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have a critical influence on the nature, extent, and timing of audit procedures, in
practice it has no influence.

Eighth, some research [Weber, 1978; Abdolmohammadi & Wright, 1987] has
revealed that experienced auditors evaluate internal controls to be stronger and
calculate smaller sample sizes. However, those experienced auditors developed
more elaborate audit programs. These findings could indicate that expert auditors
are better equipped to plan audits, a task which they perform as exhaustive as
possible, whereas novice auditors focus primarily on certain specific problem
domains and try to treat these problems as exhaustively as possible (larger sample
sizes, internal controls evaluated to be weaker). In technical terms: semantic
memory, which is well-developed among recent graduates, presumably contains
thorough knowledge that is limited in scope, whereas episodic memory, well-
developed among experts, contains less thorough knowledge that is broad in scope.
This hypothesis should be tested, since confirming evidence would imply that
accounting firms should develop detailed job descriptions differentiated by
experience (or hierarchical) level.

Ninth, as Libby [1982] stipulates, personality assessment may only be relevant for
personnel selection. That proposition would point towards more research into the
reasons for students dropping out from accountancy study and, more importantly,
why recent graduates employed in accounting firms leave the profession. A better
understanding of the factors underlying the latter phenomenon would undoubtedly
lead to more efficient personnel selection procedures.

Tenth, Bedard [1989], in a literature survey, investigates whether expertise in
auditing exists or not. A more specific research topic would be to test whether or
not expertise in materiality assessment exists. This research question has not been
investigated in this dissertation. It has simply been assumed that the auditors in the
sample, given the well-defined selection criteria, were experts in the field of
planning an audit and hence in planning stage materiality assessment. However,
results indicate that auditors have trouble in quantifying planning stage materiality -
only 13 out of 25 auditors quantified a materiality threshold - and in distinguishing
between materiality and risk. Moreover, there was hardly any consensus with
respect to quantitative planning stage materiality thresholds. So a final question
posed by our findings is: 'is planning stage materiality indeed non-existent, or are
there serious weaknesses in the research design?'. Considering the results found in
this study, we would give priority to this suggestion for further research.

Eleventh, as has been stipulated in chapter 7 of this dissertation, differences in
perception of potential materiality determining factors might lead to different
materiality assessments in identical or similar cases. These differences in perception
of potential materiality determining factors might be explained by differences in the
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psychological profiles of subjects. An interesting research field would be to
investigate what type of information determines the magnitude of materiality
thresholds for various (psychological) types of subject.

Twelfth, the results of our study show (among other things) that there is no
significant relationship between experience and psychological profiles. This implies
that experience might be investigated in interaction with psychological profiles in
order to assess their effects on expertise. Also, in order to investigate the
relationship between experience and formal education, an effective research design
would have to incorporate both a sample from specialists in a specific audit task
(e.g. an analytical review task), non-specialists with respect to that specific audit
task and non-specialists with respect to any audit task (e.g. an economist) in order
to investigate interaction effects. However, in order to effectively perform two- or
three-way ANOVA-procedures, a relatively large sample size is needed. An
interesting research proposal would be to distinguish experience-categories,
education-categories and psychological profile-categories in an audit task that has
an unambiguous solution.

8.3 Concluding remarks
When a research project has been completed, one can ask 'what have we learned?'.
Currently there is an ongoing discussion about the contributions of empirical
accounting and auditing research to the auditor's profession [Bindenga, 1993; Biggs
ef a/., 1994; Van de Poel, forthcoming]. The central theme in this discussion is:
'practical relevance'. In this dissertation we have striven for a research approach
that conforms to internationally accepted standards of scientific inquiry. However -
and this should always be kept in mind when doing research into human decision
processes - if we want to improve decisions that are actually made by practitioners,
we will have to understand how these decisions are made. In that sense, the
research that has been described in this dissertation has not only theoretical but also
practical relevance.




