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EDITOR'S COMMENTS

Welcome to Volume 5 of Advances in Accounting Behavioral Research . As the
new editor, I am very pleased with both the quantity and quality of submis-
sions over the past 18 months . I believe that Jim Hunton, the previous editor,
did a wonderful job of establishing the journal and set a very high standard for
me to meet. I hope that I am able to continue the precedent he set and am able
to publish very high quality manuscripts that significantly contribute to
accounting research . Based on the manuscripts published in this volume, I
believe that the quality of behavioral research has continued to rise . This volume
contains papers on a variety of topics that touch on nearly all areas of behav-
ioral research . I hope that you find these papers interesting and useful in your
research pursuits .

The philosophy that Jim established for the journal continues to be the same
and is repeated in the section entitled "Editorial Policy and Submission Guide-
lines" which is included after these comments . In addition, I am expanding to
include a section for literature reviews in future volumes . I believe that literature
reviews that synthesize and summarize a stream of research are extremely
beneficial especially when those reviews result in frameworks that provide
organization to a body of research. Comprehensive literature reviews can help to
identify what is known and what is not known about a particular area and guide
future research that may be needed . They are also beneficial when research results
have been mixed and findings do not necessarily support a single result . I strongly
encourage new Ph.D.s to consider whether the literature review section of their
dissertation might be appropriate as a basis for writing a manuscript for consid-
eration at AABR .

As a final note, I would like to thank Jim for his assistance in assembling
this volume . In transitioning the editorship, he continued to handle the papers
that were previously submitted to him . As a result, Jim accepted three of the
manuscripts contained in this volume ; and I greatly appreciate his help .

Vicky Arnold
Editor



EDITORIAL POLICY AND SUBMISSION
GUIDELINES

Advances in Accounting Behavioral Research (AABR) publishes articles
encompassing all areas of accounting that incorporate theory from and contribute
new knowledge and understanding to the fields of applied psychology, sociology,
management science, and economics . The journal is primarily devoted to original
empirical investigations ; however, literature review papers, theoretical analyses,
and methodological contributions are welcome. AABR is receptive to replication
studies, provided they investigate important issues and are concisely written .
The journal especially welcomes manuscripts that integrate accounting issues
with organizational behavior, human judgment/decision making, and cognitive
psychology .

Manuscripts will be blind-reviewed by two reviewers and an associate
editor. The recommendations of the reviewers and associate editor will be used
to determine whether to accept the paper as is, accept the paper with minor
revisions, reject the paper or to invite the authors to revise and resubmit the paper .

Manuscript Submission

Manuscripts should be forwarded to the editor, Vicky Arnold, at
VArnold@sba.uconn.edu via e-mail . All text, tables, and figures should be
incorporated into a Word document prior to submission . The manuscript should
also include a title page containing the name and address of all authors and a
concise abstract. Also, include a separate Word document with any experimental
materials or survey instruments . If you are unable to submit electronically,
please forward the manuscript along with the experimental materials to the
following address :

Vicky Arnold, Editor
Advances in Accounting Behavioral Research
Department of Accounting U41 A
School of Business
University of Connecticut
Storrs, CT 06269-2041
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EDITORIAL POLICY AND SUBMISSION GUIDELINES

References should follow the APA (American Psychological Association)
standard. References should be indicated by giving (in parentheses) the author's
name followed by the date of the journal or book; or with the date in parentheses,
as in `suggested by Earley (2000)' .

In the text, use the form Rosman et al . (1995) where there are more than
two authors, but list all authors in the references . Quotations of more than one
line of text from cited works should be indented and citation should include
the page number of the quotation ; e .g. (Dunbar, 2001, p. 56).

Citations for all articles referenced in the text of the manuscript should be
shown in alphabetical order in the Reference list at the end of the manuscript .
Only articles referenced in the text should be included in the Reference list .
Format for references is as follows :

For journals:
Dunn, C. L., & Gerard, G . J . (2001). Auditor efficiency and effectiveness with
diagrammatic and linguistic conceptual model representations . International
Journal of Accounting Information Systems, 2(3), 1-40 .

For books :
Ashton, R . H., & Ashton, A . H. (1995). Judgment and decision-making research
in accounting and auditing . New York, NY: Cambridge University Press .

For a thesis :
Smedley, G. A. (2001) . The effects of optimization on cognitive skill acquisi-
tion from intelligent decision aids. Unpublished doctoral dissertation,
University .

For a working paper :
Thorne, L ., Massey, D. W., & Magnan, M . (2000). Insights into selection-
socialization in the audit profession : An examination of the moral reasoning of
public accountants in the United States and Canada . Working paper: York
University, North York, Ontario .

For papers from conference proceedings, chapters from book etc . :
Messier, W . F. (1995). Research in and development of audit decision aids . In :
R. H. Ashton & A. H. Ashton (Ed.), Judgment and Decision Making in
Accounting and Auditing (pp . 207-230). New York : Cambridge University
Press .



THE IMPACT OF DIGITAL
TECHNOLOGY ON ACCOUNTING
BEHAVIORAL RESEARCH

James E. Hunton

ABSTRACT

This article reflects on recent dramatic changes that have forever reshaped
accounting practice and research. Specifically, the digital revolution, which
is still unfolding before our eyes, has changed the very nature of work for
accountants and forced researchers and practitioners alike to struggle with
a host of new threats and opportunities facing the profession . Accounting
behavioral researchers in particular must deal with a wide array of human-
to-computer, information processing and decision-making issues that did
not exist a mere two decades ago. We academics can put our collective
heads in the sand, as some have already chosen to do, or we can view
these turbulent times in the global business community as exciting,
provoking and enlightening. Herein, I attempt to address many ways in
which psychology-based researchers can engage in meaningful studies
aimed at raising the accounting profession to a new level of quality and
relevance by incorporating the impact of information and communication
technologies on human attitude, cognition and performance .

Advances in Accounting Behavioral Research, Volume 5, pages 3-17 .
Copyright © 2002 by Elsevier Science Ltd.
All rights of reproduction in any form reserved .
ISBN: 0-7623-0953-9
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INTRODUCTION

Many of us look back with fondness on the days when we were children and
school was out for the summer. Those were times of sun, fun, and excitement
when we could freely explore, learn, and understand the fascinating mysteries
of life and living . We were comfortable in our secure little worlds with familiar
people, traditions, and surroundings . As we basked in the sunlight of yesterday,
we hoped that things would never change, but somehow we knew they would .

By analogy, we are facing the same challenge in the accounting profession,
which has undergone two revolutionary events in its history . The first event
occurred when Luca Pacioli published his famous book entitled, "The Collected
Knowledge of Arithmetic, Geometry, Proportion, and Proportionality ." The
second event, digital revolution, just took place over the past few decades .
Between the two events, accounting methods and procedures evolved and
adapted to environmental changes as they occurred, which for the most part
were relatively slow and predictable . Then suddenly, dramatically, and perma-
nently, digital technology disrupted our peaceful existence. Ah, if we could
linger and relax in the warm sunlight of our childhood summers for just a little
while longer, perhaps the digital revolution will somehow miss us and we might
continue as if nothing happened . As with children, we hope that things will
never change, but deep inside we know they must .

The accounting profession has responded to the digital revolution quite
admirably by continuing to refine and develop accounting standards, procedures,
and services appropriate to the new global, technology-centric business world .
Simultaneously, the profession should look to accounting researchers for further
guidance in this regard, as the survival instinct of professionals (quite under-
standably) is to react to environmental changes while academics are supposed
to take a complementary proactive stance that can help the profession survive
and prosper in the long-run . Unfortunately, some accounting scholars refuse to
adapt their research foci accordingly ; rather, they remain fixated on stale ques-
tions and outdated approaches . Recently, some prominent accounting researchers
have stated that scholars should not respond to needs of the profession ; instead,
we should continue to conduct "basic" research . While I agree that researchers
must "stay the course" and be careful not to follow the profession through every
treacherous bend in the road, we should not ignore systemic changes taking
place in the world around us, as some academics would prefer. It is as if, like
children, they hope to play in the same old sandbox until they retire, leaving
those who remain behind to pick up their obsolete broken toys .

My contention is that the digitization of economic phenomena across the
globe has fundamentally and permanently changed the accounting profession .
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Accordingly, a large and growing proportion of "basic" research must incor-
porate the impact of information and communication technologies (ICT) on the
psychology and behavior of accountants, as well as other consumers of
accounting information. Admittedly, all research topics do not necessarily need
to integrate ICT considerations ; for instance, when investigating the reaction of
investors to earnings pre-announcements, researchers need not worry about ICT,
as the research question deals with decision-making processes that are inde-
pendent of technology. However, an expanding set of behavioral research
questions in accounting is inexorably intertwined with ICT . The following
sections will explicate this thesis .

DIGITIZATION AND ACCOUNTING PRACTICE

The digitization of economic and accounting phenomena has dramatically and
eternally altered the business landscape before us . We now stand on the brink
of a precipice. As we look down into the abyss, we cannot see the bottom for
the dark envelops and absorbs the light. We are unsure how to traverse the
caverns, rivers, and canyons to get to the other side, as there are no marked
trails ; in fact, we cannot even see the other side . However, we know that we
must not turn back. We can view the digital world before us with fear, appre-
hension, and resistance, or we can envision a new business and accounting
panorama that is filled with exciting opportunities, challenges, and rewards .

Were one to measure how much business practice has changed over the past
three decades, due in most part to digital technology, we could use fluxion
mathematics, from which calculus arose, to conceptually calculate the distance
traveled by dividing the "change in practice" by the "change in time". There
is little doubt that such a "distance function" would reveal that business prac-
tice has traveled a very long way indeed . Next, if we could perform another
conceptual calculation, the first derivative of the distance function would likely
indicate that the "velocity" of change has been breathtaking . Most would agree
that the speed with which change has taken place over the last 30 years has
been faster than in the entire history of recorded mercantile exchange . A final
conceptual calculation involving the second derivative of the distance function
would most certainly reveal that "acceleration", or the rate of change in speed,
has not slowed over the past three decades . In fact, we would likely find that
the acceleration of change in business practice reflects an exponential upward
slope with no end in sight .

The acceleration function just described suggests a crushing "G" force, which
places immense pressure on business executives to stay ahead of the power curve
by leveraging on ICT to dramatically and continually redesign business processes
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and models to keep pace with onerous competitive demands . The accounting
profession has not escaped the ubiquitous and disruptive, yet enabling power of
ICT, as accountants have been forced to adapt their compilation, audit, tax, and
managerial practices and procedures accordingly . Unfortunately, they have done
so with little meaningful guidance from accounting researchers .

The manner in which humans respond to change tends to fall into three
groups : some embrace change without a grudge, others wish to adapt but need
a nudge, and a few absolutely refuse to budge . A small but growing number
of accounting scholars are already weaving ICT considerations into their
research questions; thus, to some people I am preaching to the choir (i .e . the
first group) . A stubborn and hopefully shrinking number of researchers remain
steadfast in their belief that ICT represents a newfangled fad that will eventu-
ally go away (i .e . the third group) ; hence, they will refute all points made in
a commentary of this nature, as they choose to remain locked in their little
worlds . Accordingly, my remarks herein are primarily aimed at researchers who
recognize the need to incorporate ICT factors into their scholarly pursuits, but
seek guidance toward this end (i .e . the second group) .

DIGITIZATION AND ACCOUNTING BEHAVIORAL
RESEARCH

Since the entire spectrum of accounting research cannot be adequately dealt
with in a brief commentary, the following discussion focuses on the potential
impact of digitization on the nature and quality of accounting behavioral
research. The "nature" aspect addresses the following question : "What has
changed in accounting that requires researchers to incorporate ICT factors into
their investigations?" The "quality" aspect deals with how scholars can incor-
porate ICT into their research designs to improve the internal validity and
productivity of their projects .

DIGITIZATION AND RESEARCH RELEVANCE

The days of manually entering, authorizing, processing, monitoring, controlling,
reconciling, and reporting transaction-based data for economic entities are
quickly fading into the sunset. While some level of manual transaction
processing will likely remain for highly uncertain and ambiguous economic
events, most of the lower-level work previously performed by accountants is
now or soon will be automated . Hence, the very nature of work is rapidly
changing for accountants due to the infusion of ICT. For instance, beginning
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with data capture through knowledge management, the way in which corporate
accountants think about handling economic events in a digital business envi-
ronment bears little resemblance to yesteryear. The same can be said for
auditors, tax professionals, and consultants . The following discussion offers the
digital accounting value chain (see Fig . 1) as a framework for pondering how
accounting behavioral researchers can, and why they should, integrate ICT
considerations into many of their research projects .

Early attempts at integrating organizations across horizontal business
processes, rather than down vertical functional areas, often failed primarily due
to the lack of a supporting ICT infrastructure. Hence, the concept of business
process redesign fell out of favor after a while, as firms grew weary of expending
huge resources on redesign efforts that yielded few tangible rewards . However,
the capability, speed, and affordability of digital technology eventually matured
to the point where organizations could begin to realize the full potential of busi-
ness process redesign efforts . One of the most fruitful manifestations of
technological innovation and maturation has been the advent of enterprise
resource planning (ERP) systems, which allow for full integration of business
processes across the organization . ERP systems can be used to digitally capture
economic events, reliably process information, and rapidly disseminate knowl-
edge. As a result, many accountants now handle fewer mundane tasks than in
the past ; instead, they are expected to add value to organizations by employing
higher-level analytical and technical skills . To visualize how ICT has changed
the nature of accounting work, assume that a manufacturer of laundry deter-
gents, called Clean Manufacturing, has implemented a fully integrated ERP
system .

Capturing Economic Phenomena

The integrated ERP system features on-line self-service applications that allow
distributors to place product orders, retailers to submit shelf placement ideas,
customers to express product quality concerns, and employees to maintain
benefit selections. The distributors' orders are automatically translated into
production requests and sent to the manufacturing function, the retailers' ideas
are made readily available to marketing managers, the customers' quality issues
are sent to key players in sales, production, and general management, and the
employees' changes are transmitted to the third-party benefit provider .

Where are the accountants in this scenario? In past years, accountants were
used primarily to code, enter, edit, and process input data of this nature . Now,
most input is entered at the source and processed automatically . Certainly there
are productivity and internal control issues to consider in this scenario, as prac-
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ticing accountants can be useful in designing innovative digital input processes
and ensuring the integrity of captured data via programmed input controls .
Hence there are educational ramifications, such as teaching accounting students
how advanced accounting information systems function, particularly with

respect to internal controls .
Additionally, there are research opportunities for behavioral scientists on the

input side of the equation . For instance, accounting behavioral researchers can

study the most effective way to design input screens and event-capturing devices
to optimize human-to-computer interactions . Research of this nature has deep
roots in information systems and cognitive science, which has resulted in the
development of several theoretical models such as the Technology Acceptance
Model (TAM) (Davis, 1989, 1993 ; Davis et al ., 1989), Task-Technology Fit

(TTF) Model (Goodhue, 1995 ; Goodhue & Thompson, 1995), and the Media-

Task-Fit (METAFIT) Model (Noteberg et al., 2002). Also, in situations where

security and privacy concerns abound, behavioral researchers can examine the
types of input measures that will offer "risk relief' in this regard to affected
parties . Hunton et al. (2000) offer an example of such research and much more
needs to be investigated along this line of inquiry .

Designing Business Processes

Next, the ERP system schedules and coordinates workers, machines, and
materials for upcoming production runs, based on distributors' orders . The

manufacturing resources simultaneously arrive where and when needed, the
goods are produced, and the products are shipped to the requested distributor
locations. The ERP system then notifies the distributors of shipping dates, ship-
ping terms, and expected arrival dates via automated e-mail confirmations . The
feedback loop just described effectively integrates digital inputs, information
processes, and business events into a real-time digital response network with
little or no human intervention .

Once again, we find ourselves asking the question : "Where are the accoun-
tants in this scenario?" While their involvement may not be apparent on the

surface, as most information processing is automatic, the real value of contem-
porary accountants begins to shine behind the scenes . Because accountants fully
understand the flow, interrelationship, and control of business information
throughout the entire organization, they can serve as catalysts for weaving inno-
vation into business processes . This requires a great deal of creativity with
respect to business process design issues and a high level of competency in the
area of computer technology . After all, how can accountants effectively improve

business processes if they are unaware of how to leverage ICT in this regard?
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Certainly, there are educational issues here, but there are behavioral implica-
tions, as well .

For instance, behavioral researchers can examine effective ways to help
accounting practitioners and students develop their innate creativity. Toward that
end, behavioralists can compare various schematic representations of "reality"
to determine which model conveys the most understanding under what circum-
stances . Research of this nature has already begun with respect to semantically
modeled accounting systems (e.g. Gerard, 1999; Dunn & Grabski, 2000 ; O'Leary,
1999). Additionally, during and after business process redesign, researchers can
study the best means of facilitating change in an organizational setting . Some
accounting researchers are already examining such issues under the umbrella
of "participation" research (e.g . Essex, 1997; Whitecotton & Butler, 1998 ;
Hunton & Gibson, 1999). Last, but certainly not least, a handful of accounting
researchers are investigating the ethical implications of displacing workers with
automated processes, as there are personal and organizational ramifications in
doing so inappropriately (e.g . Arnold et al ., 1997; Yuthas & Dillard, 1998 ;
Sutton et al., 1999) .

Managing Business Knowledge

Next, the integrated system continuously scans and reports meaningful infor-
mation to company managers, who use their experience and judgment to
transform such information into valuable decision-making knowledge . For
instance, marketing managers at Clean Manufacturing might heed the advice
of retailers and move some products from middle shelves to end-cap locations .
Research and development managers might investigate customer complaints
and, as a result, alter the formula of certain products to enhance their cleaning
power. Production managers might identify upcoming machine scheduling
conflicts and modify resource allocations accordingly . Decision scenarios of this
nature can be incorporated into the organization's knowledge base, which can
be used to identify and enhance "best practices" in the future .

We are now on the high-value end of the accounting value chain, where
practising accountants and academic researchers can add considerable value .
For instance, researchers can investigate the extent to which more comprehensive
reporting of financial and non-financial events, such as the balanced scorecard,
facilitates better understanding, comprehension, and decision-making by various
stakeholder groups, as recently examined by Lipe and Salterio (2000) . As
another example, researchers could examine the market effect (e.g . stock price
volatility) of continuous financial reporting made possible by ICT and XBRL .
While economic theory suggests that continuous reporting will smooth market
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volatility, psychological theory (e.g . decision heuristics and biases) suggests that
volatility will increase . Additionally, questions regarding the extent to which
continuous reporting might affect quality of earnings should be addressed; for
example, if continuous reporting constrains management's ability to switch
accounting estimates, accruals, disclosures, and choices throughout the year
without raising earnings management "red flags", will quality of earnings
improve? To date, no research has been published with respect to the two issues
just mentioned . Other research opportunities abound in the areas of decision
aids (Johnson & Kaplan, 1996 ; Boatsman et al ., 1997), group support systems
(e .g . Bamber et al., 1996; Arnold et al ., 2000) and expert systems (e .g. Murphy
& Brown, 1992; Sangster, 1996), as such systems can leverage on internally
and externally developed knowledge to improve human decision-making .
Finally, there are many behavioral research issues surrounding ways to capture,
process, and disseminate knowledge so that a wide range of decision-makers
can convert information to knowledge, knowledge to decisions, and decisions
to wisdom (e.g . Bartlett, 1998; O'Leary, 2000) .

Developing e-Commerce Networks

Assume that Clean Manufacturing receives immediate digital inputs from retail
stores that allow managers to monitor inventory levels, observe product loca-
tions, and measure stock flows at retail stores . Real-time intelligence gathering
of this nature would allow Clean Manufacturing to offer valuable guidance to
e-commerce partners, such as alerting distributors where and when to stock
shelves and suggesting product placement strategies to retailers .

A digital e-commerce network also facilitates the emergence of new busi-
ness models ; for instance, manufacturers could assume total responsibility for
their products from production to consumption . A shift of this nature would
give manufacturers greater control over their products, while relieving financial
and human resource burdens heretofore imposed on distributors and retailers .
Taken one step further, manufacturers might question why they use distribu-
tors at all, since they can now automate and manage most distributor functions .
Another possible business model is one in which manufacturers operate their
own Internet stores for direct sales to customers, thereby bypassing retailers
entirely .

Additionally, the digital e-commerce network allows Clean Manufacturing to
track the stock of raw materials held by primary and secondary suppliers, view
production schedules of alternate manufacturers with whom it has reciprocal
contingency production agreements, and obtain inventory levels of products at
distributor locations (relayed via shelf sensors) . At some point, based on digitally
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captured input and process information, the ERP system at Clean Manufacturing
can automatically generate production orders . As noted earlier, workers,
machines, and materials are then scheduled to arrive where and when needed .
Because the ERP system is linked to the suppliers' internal information systems,
Clean Manufacturing can trigger purchase orders when needed and, upon receipt
of materials, electronically transfer payments to suppliers . You guessed it - this
all occurs with little or no human intervention .

On the output side of the e-commerce equation, decision-makers throughout
the organization can constantly monitor the digital network, modify system para-
meters on the fly, and reallocate resources in response to changing conditions .
For example, sales of Product B might be rapidly slipping in Australia while
suddenly rising in Germany . The company can divert necessary resources asso-
ciated with Product B to Germany in an effort to keep up with increasing
demand, while simultaneously attempting to understand reasons behind the
declining sales in Australia. After thorough analysis, management's reaction
might be to pour more marketing resources into Australia, investigate successful
sales tactics in Germany, solicit customer feedback from both countries, and so
on. The important point here is that the digital network provides the techno-
logical infrastructure to deliver reliable real-time information and knowledge
up, down, and across the digital accounting value chain .

The behavioral research issues associated with external linkages are much the
same as previously mentioned in conjunction with capturing economic inputs,
processing business information, and managing business knowledge . However,
the scope expands because digital networks allow multiple parties with various,
and sometimes conflicting, motives to engage in e-commerce relationships in
ways heretofore not possible without a sophisticated ICT infrastructure. Hence,
existing and emerging e-commerce models demand that accountants take a holis-
tic look at the entire business environment from marketing to production to
distribution, particularly with respect to the conveyance of more timely and
relevant business information for decision-makers within and outside the
network .

Offering Independent Assurance

The most obvious manifestation of independent assurance is found with the
auditor's opinion on the fairness of financial reporting . While this line of assur-
ance is likely to continue into the foreseeable future, the nature, timing, and
extent of such assurance is likely to change dramatically . For instance, coupled
with continuous financial reporting is the related issue of continuous assurance .
Will the capital market ascribe added value to continuous assurance? Will
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investors place more value on one type of information (e .g . financial results)
over another type (e .g . non-financial announcements), and if so, how, why, and
under what circumstances? How will company managers react to continuous
assurance? Will they change their decision models out of fear (or perhaps retri-
bution) of perceived "big brother" oversight and snooping? Will quality of
earnings be impacted one way or the other by continuous assurance? Another
line of inquiry with regard to financial auditing concerns unique risks posed by
advanced information systems. For example, are there risk differences between
a legacy system and ERP system? What is the nature of such risk difference
and what is the risk exposure? Do traditional financial auditors understand
unique business and audit risks posed by ERP systems? These and many
more behavioral research questions arise in the context of financial reporting
assurance .

Additionally, the interjection of ICT infrastructures into the business world
opens the door to many new assurance services . One of the most promising
assurance services is SysTrustsM, which has business-to-business orientation .
With SysTrustsM, auditors offer assurances with respect to the reliability (i .e .
availability, security, integrity, and maintainability) of a client's information
system, based on the client's assertions . A SysTrustsM report issued by inde-
pendent auditors can be used for many purposes, such as lowering a firm's cost
of capital or providing risk relief to potential trading partners . Several behav-
ioral issues immediately come to mind in this regard . For instance, if an
application service provider obtains a SysTrust sM report, does it really matter
to potential service recipients ; meaning, does systems reliability assurance
reduce perceived transaction risk? If so, which aspect(s) of systems reliability
matter most to potential service recipients? Does the CPA brand offer enough
elasticity to stretch into assurance areas other than the traditional audit such
that CPA's are deemed to be competent in these areas? If not, what actions
should be taken to facilitate brand transference of this nature? Similar behav-
ioral issues arise in the context of each new assurance service offering .

Finally, advanced ICT infrastructures allow auditors to work in near virtual
reality, where space and time become less important . For instance, audit work
teams across the globe can share information related to the same client via
workgroup software and group support systems . Many behavioral issues arise
in this context, such as how to design effective yet efficient electronic work
papers, how to best assess collective risk and materiality for a geographically
disbursed client, how to develop rich media with a high degree of social presence
so that auditor-to-auditor and auditor-to-client relationships are properly culti-
vated, and how to improve audit judgment in a technology-centric business
environment .
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DIGITIZATION AND RESEARCH QUALITY

ICT has also changed the way in which research can be conducted . Without
delving into too many issues here, I will use the context of two studies in which
I was involved to illustrate how ICT can be used to improve the quality of
accounting behavioral research .

Hunton and McEwen (1997) used computer technology to track the eye
movements of financial analysts to ascertain their cognitive search strategies
while they gleaned information from traditional financial reports and made
earnings forecasts. Prior studies of financial statement users employed verbal
protocol analysis to determine the kind of financial information sought and the
search pattern employed. While verbal protocol analysis is useful in this regard,
some researchers have expressed concern that the obtrusiveness of the proce-
dure can alter search patterns and cognitive processes . Accordingly, we used a
less obtrusive method via retinal imaging technology to examine similar issues .

During the experiment, we collected volumes of data concerning what the
analysts saw, how long they spent on each piece of information, and in what
order they proceeded through the financial statement items (including footnote
disclosures). As a result, we could mathematically determine whether they
employed a directive or sequential search pattern and link their search strategy
to their experience level, among other factors . Additionally, computer tech-
nology allowed us to completely randomize (using a random number generator)
participants to treatment conditions, the order in which each participant saw
financial statement items, the order of dependent variable questions, and
the order of manipulation check items . Finally, we were allowed to place the
computerized experiment on-site at a national stock brokerage firm where volun-
teers could participate on their time schedule . This is but one example of how
technology can be used to improve the quality of behavioral research methods,
particularly with respect to improved internal validity .

Beeler and Hunton (2001) offer another example of how ICT can be used
to improve research quality, and in this case, productivity . The objective of this
study was to determine the extent to which audit judgment can be biased in
light of contingent economic rents, which is at the heart of the independence
debate. To examine this issue, we created case materials from an actual company
that went bankrupt . We allowed participants to review historical five-year
financial statements and ratios of the company prior to bankruptcy, and then
asked them to rate the likelihood that the company will remain viable in the
coming year (i .e. going concern judgment) . The experiment employed a two
(low balling : absent or present) by two (potential non-audit revenues : absent or
present) design .
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As with the prior study, we randomized treatments to participants, and the
order of informational items, dependent variables, and manipulation checks . The
next step was to find the most appropriate participants given the nature of the
study. To accomplish this, through our networks of professional acquaintances
in the auditing profession, we solicited the participation of audit partners from
four of the Big Five CPA firms . Realizing that audit partner time is valuable,
we wanted to make the experiment available over the Internet so that the part-
ners could complete the experiment when and where they desired . We built
several computerized controls into the experiment to ensure the proper identity
of the volunteer audit partners and placed the experiment on a web server . In
the end, 73 audit partners across the nation participated in the experiment within
a five-day window of time. Thus, not only was the internal validity of the study
improved, but research productivity was accelerated too .

SUMMARY

One objective of this commentary is to stir the imagination of behavioral
researchers with respect to emerging research opportunities brought about by
the infusion of advanced information and communication technologies (ICT)
into business and accounting environments . The second objective is to offer
insight with regard to how ICT can be used to strengthen the internal validity
of behavioral experiments, as well as research productivity . While a short
commentary of this nature cannot possibly cover all research ramifications of
ICT, perhaps the mention of a few ideas will inspire some accounting scholars
to incorporate innovation and creativity into their research projects in this regard .
In doing so, we can hopefully lead the accounting profession through perilous
waters of the digital revolution via our research endeavors, rather than follow
behind extant practice .
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ABSTRACT

The primary purpose of this study is to examine how and why contingent
economic rents can lead to biased audit judgment via a cognitive
processing phenomenon known as predecisional distortion of information .
The secondary research objective is to develop a more refined measure of
predecisional distortion, thereby yielding a more robust and predictive
metric. A total of 73 audit partners representing four of the Big Five CPA
firms participated in a two (low-balling : present or absent) by two (non-
audit revenue: present or absent) between-subjects experiment . Research
findings indicate that contingent economic rents can potentially impair
audit independence, as such rents heighten an initial desire to maintain a
long-term relationship with the client, trigger favorable predecisional
distortion of client-related information, and bias audit judgment in favor
of the client. Study results also reveal that the refined predecisional distor-
tion metric is more predictive than past measurement techniques .
Between-subject and within-subject debriefings suggest that predecisional
distortion of information operates, at least partially, at the subconscious
level.
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INTRODUCTION

Recently, the Securities and Exchange Commission (SEC) revamped the auditor
independence rule . Among other things, the revised rule limited the nature and
extent of non-audit services that Certified Public Accountant (CPA) firms can
provide to registered audit clients (SEC, 2000). The SEC's primary motivation
for re-examining the independence rule arose over its concern that contingent
economic rents (i .e. future earnings from audit clients that are conditioned on
maintaining on-going audit relationships with the clients) might bias auditors'
judgments in favor of their client, thereby potentially impairing independence .

Prior auditing research suggests that the SEC's anxiety in this regard is not
totally unfounded, as some studies have reported that auditors who hold an
initial hypothesis or outcome preference tend to engage in confirmatory
processing while gathering and evaluating client-related information (e.g .
Bazerman et al ., 1997 ; Church, 1990; Smith & Kida, 1991) . Extant psychology
research also indicates that it is difficult for decision-makers to remain unbi-
ased, objective, and impartial during information evaluation processes when
they hold an initial desire for a given outcome (Chapman & Elstein, 2000 ;
Kunda, 1990 ; Russo et al., 1996, 1998, 2000) .

The primary purpose of this study is to investigate how and why contingent
economic rents can bias the professional judgment of auditors and potentially
impair audit independence . In particular, we focus on a cognitive process
phenomenon called predecisional distortion of information, which refers to the
amount of bias incorporated into the information evaluation phase of decision-
making before arriving at a final judgment or choice . The secondary objective
of the current research is to refine the manner in which predecisional distor-
tion has been measured in past studies (e.g . Russo et al ., 1996, 1998, 2000),
thereby yielding a more robust and predictive metric .

In the current experiment, 73 audit partners representing four of the Big Five
CPA firms were asked to assume that they had just retained an audit client
described in case materials . Two forms of contingent economic rents were
manipulated, resulting in a two (low-balling : present or absent) by two (non-
audit revenue : present or absent) between-subjects experimental design . As
hypothesized, the presence of contingent economic rents elevated the auditors'
initial desire to maintain a long-term relationship with their client, triggered
favorable predecisional distortion of client-related information, positively
affected preliminary likelihood assessments that the company would continue
as a going concern, and negatively influenced initial budget hour revisions .
Study results further indicate that the refined predecisional distortion metric is
more predictive than past measurement techniques . Results of between-subject
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and within-subject debriefings reveal that predecisional distortion and biased
audit judgment appear to operate, at least partially, at the subconscious level .

This study contributes to extant auditing and psychology literature in several
key areas. First, two forms of contingent economic rents are identified as exoge-
nous factors that activate predecisional distortion of information during the
evaluation of audit evidence . Second, the psychological process through which
predecisional distortion can bias audit judgment is articulated. Third, the concept
of predecisional distortion is expanded to include decision weights, thereby
yielding a more refined and predictive distortion index . Finally, research
evidence suggests that confirmatory processing and biased judgment are not
necessarily volitional ; rather, psychological factors operating at the subconscious
level appear to influence auditors in this regard .

Section II advances the theoretical framework for this study and proposes
research hypotheses . Section III describes the research method, Section IV pre-
sents the experimental results, and Section V discusses the research findings .

THEORY AND HYPOTHESES

For the most part, prior definitions of independence assume that violations occur
when auditors knowingly misrepresent the truth (e.g. DeAngelo, 1981 ; Antel,
1984; Simunic, 1984; Magee & Tseng, 1990 ; Lee & Gu, 1998) . While
deliberate misrepresentation may occur in rare instances, we suggest that
independence impairment is more often the result of subconscious biases that
alter and distort the collection and evaluation of audit evidence, such that audi-
tors seek and interpret evidence in a manner consistent with their desired
outcomes. The process of gathering and assessing audit evidence in this fashion
is known as confirmation bias (Nisbett & Ross, 1980) or confirmatory processing
(e.g . Fischhoff & Beyth-Marom, 1983 ; Church, 1990) .

As depicted in the research model (see Fig . 1), the current study proposes
that when the realization of future economic rents depends on maintaining on-
going audit relationships with clients (the contingency), auditors are favorably
predisposed toward their clients (the initial preference) ; thus, predecisional
distortion is activated during the evaluation of audit evidence . In turn, higher
levels of pro-client bias reflected in predecisional distortion are expected to
positively influence going concern likelihoods and negatively affect budget hour
revisions. Because confirmatory processing serves to align cognition (audit
evidence), motivation (desire to keep the audit client) and outcomes (audit judg-
ment), we suggest that auditors will believe they are rendering impartial,
objective, and unbiased judgments, but will be making a decision that is biased
in favor of the audit client .
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While not depicted on the research model, we also recognize the likely exis-
tence of significant direct paths from the independent to dependent variables,
particularly since contingent economic rents are experimentally manipulated and
going concern assessments and audit plans involve a host of endogenous
and exogenous factors not considered in this study . The following sections
discuss each construct and relationship presented in the research model .

Low-balling

Low-balling is a price cutting strategy whereby the initial year engagement fee
is less than subsequent year fees (Baber et al ., 1987; Francis & Simon, 1987 ;
Simon & Francis, 1988 ; Schatzberg, 1990; Lee & Gu, 1998) . One purpose of
employing such a pricing strategy is to gain access to potential client-specific
economic rents in future periods in the form of higher audit fees (Farmer et
al., 1987) .

The existence of low-balling strategies and impact of low-balling on audi-
tors has been investigated to some extent in prior research . For instance, in an
archival study, Simon and Francis (1988) observe a 25% reduction in initial
engagement fees upon a change of auditors, as compared to normal levels of
on-going audit fees. Audit fees in the second and third years remain 15% below
normal levels and then climb to normal levels by the fourth year . In an exper-
imental market simulation, Schatzberg (1990) conclude that low-balling is most
likely to occur in competitive markets where transaction costs are positive .
Several studies have examined the influence of low-balling on auditor's
judgments (e .g . Schatzberg & Sevcik, 1994 ; Schatzberg & Shapiro, 1996 ; and
Calegari et al ., 1998). For the most part, research in this area suggests that
auditor judgment is potentially biased in favor of the client in the presence of
a low-balling strategy . While the collection of future audit fees reflects one
form of economic rents, the provision of non-audit services represents another
form .

Potential Non-Audit Revenue

For decades, the SEC has questioned whether auditors should provide non-audit
services to audit clients (SEC, 2000). Empirical evidence on the extent to which
audit quality is compromised by contingent economic rents arising from poten-
tial non-audit revenue is limited and equivocal . For instance, Titard (1971) and
Pany and Reckers (1984) report that financial statement users are highly
concerned about independence impairment when auditors provide consulting
services to audit clients, but are less concerned when a separate division of the
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CPA firm offers such services. However, Schockley (1981) finds that financial
statement users are concerned about auditor independence in both scenarios just
described. Using analytical modeling, Simunic (1984, p . 699) notes, "The
involvement of the auditor in MAS [management advisory services] reduces
the probability of truthful audit reporting if the MAS work generates economic
rents ." A survey of loan officers and financial analysts indicates that auditor
provided consulting services do not impact their perceptions of auditor inde-
pendence (McKinley et al ., 1985 ; Pany & Reckers, 1988). Yet, another study
of loan officers suggests that the provision of consulting services would likely
result in audit conflicts being resolved in favor of the client (Knapp, 1985) . In
an experimental markets study, Schatzberg and Shapiro (1996) indicate that
potential economic rents in the form of non-audit fees can impair auditor inde-
pendence if the benefits of misrepresenting audit findings exceed the costs .

While prior studies in the area of low-balling and non-audit revenues suggest
that audit judgment can be biased in the presence of contingent economic rents,
the psychological process through which such bias is created remains unclear .
We suggest that contingent economic rents heighten auditors' commitment to
retain their client (the contingency and initial anchor), which leads to predeci-
sional distortion of client-related information and biased audit judgment, as next
discussed.

Initial Predisposition

The motivated reasoning literature (e.g . Pyszcaynski & Greenberg, 1987 ; Kunda
1990) suggests that the economic self-interests of audit partners, arising from
contingent economic rents, will establish an initial pre-disposition toward
retaining their audit clients . An anchoring phenomenon of this nature is acti-
vated by a self-serving bias (Messick & Sentis, 1979), which means that an
individual's desired outcome is heavily weighted toward the alternative that
best serves his/her self-interest . The self-serving-bias is difficult to suppress
(Jarvis & Petty, 1996) and represents a powerful, yet subconscious, force that
impacts the manner in which auditors subsequently process audit evidence
(Bazerman et al., 1997; Russo et al ., 2000) . Accordingly, we propose that the
presence of contingent economic rents will heighten auditors' commitment
toward retaining their client, as indicated by the following hypothesis :

Hla : There will be a positive relationship between low-balling and initial
client commitment .
Hlb: There will be a positive relationship between non-audit revenues and
initial client commitment .



Contingent Economic Rents

	

27

Predecisional Distortion of Information

Once a preferential outcome is established (e .g. client retention), auditors will
exhibit a tendency to evaluate client-related evidence in a manner consistent
with their initial preference (e .g . Lord et al ., 1979 ; Gorman, 1986; Church,
1990; Smith & Kida, 1991 ; Russo et al., 1996; Bamber et al., 1997; Lweicka,
1998 ; Nickerson, 1998 ; Chapman & Elstein, 2000 ; Wilks, 2001) . Evaluating
audit evidence in this manner is known as confirmatory processing . There has
been a great deal of research in this area (e .g. Kida, 1984 ; Libby, 1985 ; Church
& Schneider, 1993 ; Bedard & Biggs, 1991 ; Brown et al ., 1997; Cloyd and
Spilker, 1999; Church, 1991 ; Johnson, 1993 ; McMillian & White, 1993) . For
the most part, research evidence indicates that auditors are prone to a confir-
matory processing bias .

One means of aligning audit evidence with initial preferences is known as
predecisional distortion of information (e .g . Mongtomery, 1983 ; Sevenson,
1992; Shafir, 1993). On the whole, decision-makers tend to distort informa-
tion in favor of an initially preferred outcome or hypothesis (e .g. Elliot &
Devine, 1994, Frey, 1986, Smith & Kida, 1991) . To test the extent to which
predecisional distortion of information affects preferential choices, Russo et
al. (1996, 1998) provided student participants with information regarding
various attributes of two alternatives . Their research findings revealed that
initial preferences for a given alternative significantly influenced the partici-
pants' favorability ratings of informational (attribute) items, such that the
preferred alternative received higher attribute ratings . Using another series of
binary preferential choice tasks, Russo et al . (2000) found that predecisional
distortion of information was pervasive and persistent for salespersons and
auditors; however, the auditors' distortion was significantly less than the sales-
persons' distortion. A recent study by Wilks (2001) suggests that audit seniors
exhibited predecisional distortion of audit evidence toward their supervisors'
early views of the situation . Further, Wilks (2001) reports that, although
auditors understood the biasing influence of supervisors' initial preferences on
subordinates' judgments, they nevertheless exhibited predecisional distortion
of client-related information.

Russo et al . (1996, p. 107) state, "Our findings might be seen as an addition
to the literature on the confirmation bias in which a current belief or a desired
conclusion leads to: (a) a search for confirming rather than opposing evidence ;
or (b) an overly confirming interpretation of the available evidence ." Based on
the theory and research presented above, we posit that heightened client commit-
ment will lead to predecisional distortion of client-related information .
Accordingly, the following hypothesis (alternate form) is offered :
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H2a: There will be a positive relationship between initial client commitment
and predecisional distortion of client-related information .

Refining the Measurement of Predecisional Distortion

In the studies cited above (Russo, 1996, 1998, 2000; Wilks, 2001), predeci-
sional distortion was assessed via the participants' attribute ratings (e.g .
favorable-unfavorable or optimistic-pessimistic) of each piece of information
with respect to a choice preference or judgment task . However, the decision
weight that participants assigned to each piece of information was not included
in the measurement of predecisional distortion . We suggest that this procedure
is potentially problematic, as subjective ratings for attributes that are relatively
important and unimportant to the decision at hand are assumed to be equally
weighted. As a result, a situation involving large rating changes (from control
to treatment groups) for relatively unimportant attributes and small changes for
relatively important attributes would represent a significant predecisional distor-
tion effect. However, the extent to which such distortion impacts choice or
judgment tasks might be minimal in this instance . In the previously cited studies,
this did not appear to adversely impact the results, as the attributes may have
been somewhat equally weighted; however, we suggest that a more robust
measure of predecisional distortion will negate this potential threat to future
studies . The notion of combining attribute ratings and importance ratings to
form attitudinal and belief indices has been examined in psychology research .

For decades, researchers have investigated various phenomena related to
multiple criteria decision-making (e .g . Fishbein, 1983 ; Keeney & Raiffa, 1976 ;
VonNeumann & Morgenstern, 1947) . Regarding subjective evaluations of object
attributes, both attribute ratings (e.g. good/bad, favorable/unfavorable) and
importance weightings (e.g . important/unimportant, high/low) are commonly
measured. Multiplying the ratings and weightings assigned to each attribute,
and summing the resulting product over all attributes, creates an attitude or
belief index (Fishbein, 1983) . The index is then linked to individual or group
decisions in a variety of preferential choice and judgment tasks (Zeleny, 1984) .
In a commensurate fashion, assessing both attribute ratings and importance
weightings, and then summing the product of ratings and weightings over all
attributes, should yield a more refined and predictive predecisional distortion
index.

Linking this concept to the current study, we suggest that, as compared to
reflecting predecisional distortion by using either attribute ratings or importance
weightings alone, the predecisional distortion index described above will best fit
the research model. Hence, the following hypothesis is offered (alternate form) :
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H2b: A predecisional distortion index comprised of the multiplication of
attribute ratings by importance weightings summed over all attributes will
provide a statistically better model fit than either attribute ratings or impor-
tance weightings alone .

Consequential Outcomes

The case materials provided in the current study indicate a situation whereby the
deteriorating nature of financial information and key ratios suggests a possible
going concern problem. The case is based on an actual company that went
bankrupt in the year following the audit . Accordingly, for one dependent variable,
auditor partners are asked for their initial assessment regarding the likelihood that
the client will continue to exist as a going concern in the coming year . I
Confirmation bias theory suggests a positive relationship between confirmatory
processing and going concern likelihood assessments, since predecisional distor-
tion of information will place the client's financial position in a more positive light .

As a second dependent measure, participants are given an opportunity to
revise initial budget hours . Given the uncertainty surrounding the client's finan-
cial condition, unbiased auditors will likely increase budget hours, particularly
in the areas of analytical review and substantive testing, after learning about
the client's precarious financial condition.' Accordingly, this study suggests a
negative relationship between predecisional distortion and initial budget hour
revisions, since the client's financial condition is expected to appear to be more
positive to participants who exhibit higher levels of distortion . Therefore, the
following relationships are hypothesized :

H3a : Predecisional distortion of client-related information will be positively
associated with the auditors' initial likelihood assessments that the client
company will continue as going concern in the coming year .

H3b : Predecisional distortion of client-related information will be negatively
associated with revisions made to initial budget hours .

METHOD

The experiment employed a two (low-balling : present and absent) by two (poten-
tial non-audit revenue: present and absent) between-subjects randomized design .
All subjects were provided with a computerized audit case . After an initial intro-
duction screen, the participants read that they were the partners in charge of a
new audit client . The absence [presence] of low-balling was next manipulated,
as follows :
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You are the partner who recruited this client in an effort to build the local office's audit
practice . You bid the initial audit at above what it will cost to perform the audit; thus, you
expect to make a profit on this engagement in the first year and you anticipate making
profits on this engagement in subsequent years .

[You are the partner who recruited this client in an effort to build the local office's audit
practice. You bid the initial audit at below what it will cost to perform the audit ; thus, you
expect to take a loss on this engagement in the first year, but you anticipate making profits
on this engagement in subsequent years.]

The absence [presence] of potential non-audit revenue is manipulated on the
same screen, as follows :

After holding preliminary discussions with the company's management team, you do not
expect that your CPA firm will earn non-audit revenues (from management advisory services,
tax planning, assurance services, information technology risk management, etc .) from this
client in the future .

[After holding preliminary discussions with the company's management team, you believe
that your CPA firm might earn non-audit revenues (from management advisory services,
tax planning, assurance services, information technology risk management, etc .) from this
client in the future .]

Next, the auditors' initial predisposition toward their client was assessed via
the following statement :

At this point, I feel very committed to maintaining a long-term relationship with this client
(1 = Strongly Disagree, 7 = Strongly Agree) .

Participants are then asked to examine 12 pieces of client-related information
by clicking on each of 12 buttons presented on a computer screen . The order
of the buttons was randomized per participant to preclude an order effect .
Participants read the following 12 categories of information: background,
marketing, inventory system, net income & EPS, analyst reports, IPO infor-
mation, income statements, balance sheets, liquidity ratios, solvency ratios,
activity ratios, and profitability ratios . After reading all client information, the
auditors are asked to rate the favorability and weight the importance of each
piece of information, or attribute .' Auditors could re-examine each piece of
information while responding to the following two questions for each infor-
mational item :

How would you characterize the information you just read with respect to assessing the finan-
cial viability of your client in the coming year? (-3 = Very Unfavorable, -2 = Somewhat
Unfavorable, -1 = Slightly Unfavorable, 0 = Neutral, +1 = Slightly Favorable, +2 = Somewhat
Favorable, +3 = Very Favorable).

How much decision weight do you place on the information you just read with respect
to assessing the financial viability of your client in the coming year? (1 = Very Low Weight,
2 = Somewhat Low Weight, 3 = Slightly Low Weight, 4 = Neutral Weight, 5 = Slightly High
Weight, 6 = Somewhat High Weight, 7 = Very High Weight) .
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A predecisional distortion index was calculated for each participant by multi-
plying the attribute rating by the importance weighting ascribed to each piece
of information, and then summing the products across all 12 pieces of client
information .'

Consequence Variable Measures

Next, participants provided their initial going concern likelihood assessments
(0 to 100, in 10 point increments) . Then, the audit partners read that the initial
budget hours are 200 for analytical review, 500 for substantive testing, and 150
for audit administration, for a total of 850 hours (see note 2) . Next, they were
given an opportunity to revise the budgeted audit hours . The total hour change
to the audit budget serves as the "revisions to initial budget hours" metric .

Other Measures

At this point, the computerized experiment prevented the audit partners from
going back and changing prior responses . Participants next responded to a series
of manipulation checks, between subject debriefing, and demographic informa-
tion items which were randomized to preclude an order effect . Finally, at the
end of the experiment, a within-subject debriefing was conducted to gain insight
into whether the participating audit partners are aware that the presence of
contingent economic rents could bias their own professional judgment .

Administration of the Experiment

The experimental materials were computerized and placed on a host computer
so that the audit partners could participate in the study via the Internet . The
partners were assigned individual passwords ahead of time, which authorized
them to participate in the study . The participants were told that they must
complete the entire study in a single session that would last about one hour .

Controls were built into the program such that each password granted a
one-time authorization to the program . Once granted access, the participants
were automatically randomized into treatment conditions . Oral interviews
(mostly telephone) were conducted with all partners while they were in their
offices . All partners indicated that they would participate in the study using
their office computer . During the interviews, the researchers instructed the part-
ners how to find the "computer name" listed in their network settings. As a
further control to ensure that the partners were the actual participants, the host
computer granted access to the experimental software only if the respondents
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had the correct password and if the computer machine name matched their
office computer .

All partners completed the study during a contiguous five-day window
(Monday through Friday) wherein the experiment was available on the host
computer. Several pilot tests of the experimental materials and computerized
programs were conducted prior to the final experiment, using master's level
accounting students and audit managers/partners from local and regional CPA
firms. Necessary case materials and software changes were incorporated along
the way .

RESULTS

Sample

The participants represent 73 audit partners from four of the Big Five accounting
firms. The researchers initially approached 23 audit partners through their
personal networks of professional contacts. The partners were told that the
researchers were interested in examining how auditors arrive at client-related
judgments . After agreeing to participate in the experiment, the partners then
helped the researchers to recruit other partners within their firms to participate .
A total of 75 participants were identified .

The researchers contacted all participants and obtained written voluntary
consents . Complete anonymity and confidentiality were assured verbally and in
writing to the participating audit partners . As an incentive to participate in the
study, the researchers contributed $50 for each participant to the charity of their
choice. Two of the 75 audit partners did not complete the experiment ; accord-
ingly, they were dropped from the study . The researchers personally called all
participants after the experiment and debriefed them as to the study's purpose
and summary results. Due to the sensitive nature of the study, after the
debriefing, the partners were asked if they still wanted to have their data included
in the study and all agreed in the affirmative . Sample statistics are presented
in Table 1 .

Results of statistical testing (X 2 ) indicate no significant proportional differ-
ences (all p-values exceeded 0 .20) across treatment conditions for sample size,
CPA firms, gender, or day of week (the experiment ran from Monday through
Friday). Also, ANOVA testing revealed no significant differences (all p-values
exceeded 0.50) across treatment conditions for any of the demographic
variables. The overall mean (standard deviation) elapsed time of the experiment
was 53 (10 .63) minutes. ANOVA testing coupled with Scheffe's pairwise com-
parison test revealed no significant difference (a = 0 .05) in mean experimental
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times across three of the four treatment conditions ; however, mean elapsed time
in the condition where both economic rents were present was significantly higher
(a < 0.05) at 61 (8 .29) minutes .

Manipulation Checks

Manipulation check items were used to gauge the effectiveness of the experi-
mental treatments . Participants were asked to respond to two items representing
each treatment condition. The manipulation check items for low-balling were :

I bid this engagement at a loss in order to obtain the client's future audit business
(1 = Strongly Disagree, 7 = Strongly Agree) .

I used a low-balling strategy to acquire the initial audit engagement (1 = Strongly Disagree,
7 = Strongly Agree) .

Correlation between the two low-balling items was 0 .69 (p < 0 .01). The items
were summed to obtain a low-balling index. The manipulation check items for
potential non-audit revenue were :

Four of the Big-Five CPA Firms (Participants requested that firm names be disguised)

Firm-One 19
Firm-Two 20
Firm-Three 16
Firm-Four 18

Gender

Male 58
Female 15

Total Sample Size (N) 73

Demographic Variables

Mean (standard deviation) age 44 .60 (6 .09)
Mean (standard deviation) years in public accounting 21 .07 (5 .99)
Mean (standard deviation) years with current firm 18 .06 (7 .66)
Mean (standard deviation) years as partner 8 .70 (5 .67)
Percent experience auditing public companies 69 .10 (17 .36)

Sample Size Composition
Low-Balling Non-Audit Revenue

Absent Absent 18
Absent Present 17
Present Absent 19
Present Present I_Q
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In the future, it is likely that my CPA firm will earn non-audit revenues from this client
(1 = Strongly Disagree, 7 = Strongly Agree) .

In the future, it is likely that non-audit revenues earned from this client will enhance my
personal income (1 = Strongly Disagree, 7 = Strongly Agree) .

Correlation between the two potential non-audit revenue items was 0.72
(p < 0.01) . The items were collapsed (summed) into a single non-audit revenue
index .

The index means (standard deviations) for low-balling in the absent and
present conditions were 4 .63 (1 .90) and 11 .45 (2.05), respectively. A t test
indicated a significant mean difference between the low-balling conditions
(t = 14.72, p < 0.01). The index means (standard deviations) for potential non-
audit revenue in the absent and present conditions were 4 .17 (1 .77) and 12 .11
(2.07), respectively . A significant mean difference was obtained between the
potential non-audit revenue conditions (t = 17.66, p < 0.01). Accordingly, the
manipulations were considered successful .

Means and Correlations

Table 2 (Panel A) presents means and standard deviations of study variables .
Table 2 (Panel B) shows the correlation matrix .

Ideally, the research model should be analyzed using structural equations
modeling (SEM). However, the relatively small sample size (n = 73) precludes
the use of SEM testing, as the estimated power of 0.27 is quite low .' As an
alternative, a path analysis model can be reliably calculated . The statistical
package used for the path analysis is called EQS. In the path model, measure-
ment error for the independent variables (i .e . low-balling and potential non-audit
revenue) is set to zero, since they are manipulated treatment conditions .

The result of conducting a path analysis on the research model is shown in
Fig. 2. The non-significant W statistic of 13 .46 (p = 0.15) indicates a good
model fit (Schumacker & Lomax, 1996 ; Maruyama, 1997) .6 All standardized
path coefficients are significant at p < 0.01 . When comparing the direct and
indirect paths from the independent to dependent variables to the correlation
matrix, all residuals fall below 0 .07 . The relatively low residuals coupled with
the non-significant W statistic suggest that the research model adequately fits
the data. Further analysis of the path model is offered below .

Hypothesis One

The first hypothesis posits that in the presence, as compared to absence, of low-
balling (Hla) and potential non-audit revenue (Hlb), auditors will increase their
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Panel A: Treatment Means (Standard Deviations)

Table 2 . Process and Consequence Variables .

* Manipulated independent variables .
p-value > 0 .10 (p-values for all other correlations < 0 .01) .

initial client commitment . To test this assertion, an ANOVA model was run
using both contingent economic rents as the independent variables and initial
client commitment as the dependent variable . As shown in Table 3, initial client
commitment was lowest in the absence of contingent economic rents (m = 3 .94)
and highest in the presence of both contingent rents (m = 6 .74) . Initial client
commitment in the presence of either potential non-audit revenue (m = 4 .95) or
low-balling (m = 5.11) fell between the two extremes . Additional support for
H1 is found in the path analysis (see Fig . 2). Specifically, the paths from low-
balling (path coefficient = 0 .393) and non-audit revenue (path coefficient =
0.499) are positive and significant (p < 0.01) . Based on the above analyses, Hla
and 111b are supported .
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Low-Balling
Potential Non-Audit Revenue

Absent
Absent

Absent
Present

Present
Absent

Present
Present

Initial Client Commitment

Attribute Ratings

Importance Weightings

Predecisional Distortion Index

Going Concern Likelihood

Revision to Initial Budget Hours

3 .94
(1 .06)
-2.18
(1 .72)
5 .61

(2 .07)
-145 .76
(48 .63)
41 .11

(16 .76)
478 .89

(120 .39)

4.95
(0 .97)
0.02

(1 .11)
3 .82

(1 .43)
0 .59

(26 .91)
60 .59

(22 .44)
291 .18
(68 .65)

5 .11
(0 .99)
-0.34
(1 .24)
3 .99

(1 .39)
-1 .32

(25 .16)
64.21

(24 .10)
276.32
(68 .64)

6 .74
(0.56)

2 .23
(0.95)

2 .38
(1 .02)
63 .11

(18 .66)
85 .26

(13 .89)
163 .16
(39 .02)

Panel B: Correlation Matrix

Process and Consequence
Variables [l] [21 [31 [41 [5] [61 [71

[1] Low-Balling*
[2] Non-Audit Revenue* 0.0148' -
[3] Initial Client Commitment 0 .601 0.722
[4] Attribute Ratings 0 .234 0 .302 0.444
[5] Importance Weightings 0.187 0 .195

	

0.257 0.308 -
[6] Predecisional Distortion Index 0 .487 0.562 0.856 0.377 0 .265
[7] Going Concern Likelihood 0.360 0 .358 0.272 0 .351 0 .192

	

0.872
[8] Budget Hour Revisions -0.282 -0.343 -0.301 -0.336 0.193 -0.841 -0 .407
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Table 3. ANOVA Test Results for Hypothesis One (Hla and Hlb) .

Panel A : Initial Client Commitment

Results of Scheffe 's multiple pairwise comparison test (a = 0.05)

Different superscripts indicate significant differences at a = 0.05. As a result, 3 .94 is significantly
different from all other means, 4 .95 and 5 .11 are significantly different from 3 .94 and 6 .74 but not
from each other, and 6 .74 is significantly different from all other means .

Hypothesis Two

The second hypothesis (H2a) asserts a positive relationship between initial client
commitment and predecisional distortion of information. To test this assertion,
we again refer to the path analysis (see Fig . 2). As depicted, the path from
initial client commitment to predecisional distortion (path coefficient = 0 .712)
is positive and significant (p < 0.01) . Accordingly, H2a is supported .

Hypothesis H2b predicts that the predecisional distortion index, comprised
of attribute ratings times importance weightings summed over all informational
items, will yield a better model fit than either factor alone . To test this asser-
tion, we ran two additional path analyses wherein we replaced the predecisional
distortion index with either attribute ratings or importance weightings . The
W fit statistic was highly significant for attribute ratings (W = 19 .43, p < 0.02)
and importance weightings (W = 22 .87, p < 0 .01), suggesting poor model fits
in both instances, thus supporting H2b . 7

Hypothesis Three

The third hypothesis indicates a positive relationship between predecisional dis-
tortion and likelihood assessments that the client will continue as a going concern

Source d.f. Sum-Squares F-Ratio p-value

Low-Balling 1 31 .30 37 .67 0.001
Non-Audit Revenue 1 39 .96 48.09 0 .001
Interaction Term 1 1 .73 2 .08 0.154
Error 69 57 .34

Total (Adj .) 72 131 .92

Low-Balling Non-Audit Revenue Means

Absent Absent 3 .94 1
Absent Present 4.95'
Present Absent 5 .11 6
Present Present 6 .74`
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(H3a), and a negative relationship between predecisional distortion and revisions
to initial budget hours (H3b) . Referring to the path analysis (see Fig . 2), the paths
from predecisional distortion to going concern likelihood assessments (path
coefficient = 0 .542) and budget hour revisions (path coefficient = -0 .504) are
significant (p < 0.01) . Thus, H3a and H3b are supported .

The direct effects of low-balling and potential non-audit revenue on the
dependent variables are also examined . As indicated earlier, we expected signif-
icant direct effects, primarily because contingent economic rents are
experimentally manipulated, and going concern assessments and audit plans
involve endogenous and exogenous factors not considered in this study. The
path model indicates a significant direct path from low-balling to going concern
likelihood assessments (path coefficient = 0.147) and budget hour revisions (path
coefficient = -0.092). Significant direct paths from non-audit revenue to going
concern likelihood assessments (path coefficient = 0.113) and budget hour
revisions (path coefficient = -0 .101) are also obtained .

Additionally, ANOVA models were used to test the direct impact of contin-
gent economic rents on the dependent variables of interest (see Table 4) . As indi-
cated in Table 4, Panel A (Panel B), mean going concern likelihood assessments
(budgeted hour revisions) were significantly lowest (highest) in the control
condition and highest (lowest) in the presence of both contingent economic rents,
with the remaining treatment means falling between the two extremes .

Post-Experiment Client Commitment

Before answering debriefing items, the auditors responded to the following client
commitment item:

Before you examined the client's information, you were asked to respond to the following
question, "At this point, I feel very committed to maintaining a long-term relationship with
this client." Your response was [the participant's initial response appeared here] .

Now that you have read more information about your client, please indicate on the scale
below the extent to which your initial commitment toward this client has changed
(1 = Extremely less committed, 2 = Moderately less committed, 3 = Slightly less committed,
4 = No change, 5 = Slightly more committed, 6 = moderately more committed, 7 = Extremely
more committed).

ANOVA testing (see Table 5) reveals a significant difference among treatment
conditions, such that higher levels of contingent economic rents appear to trigger
greater levels of ex post client commitment . These findings suggest that, in
multi-period settings, contingent economic rents may strengthen auditors'
predisposition toward maintaining an on-going relationship with the client .
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Table 4. ANOVA Test Results for Direct Effect of Independent Variables
on Going Concern Likelihood and Revisions to Budgeted Hours .

Panel A : Going Concern Likelihood

Results of Scheffe's multiple pairwise comparison test (a = 0 .05)

Different superscripts indicate significant differences at a = 0.05 . As a result, 478 .89 is significantly
different from all other means, 291 .18 and 276.32 are significantly different from 478 .89 and 163 .16
but not from each other, and 163 .16 is significantly different from all other means .

Low-Balling Non-Audit Revenue Means

Absent
Absent
Present
Present

Absent
Present
Absent
Present

4l .11°
60.59 1
64.21"
85 .26`'

Panel B : Revisions to Budgeted Hours

F-Ratio p-valueSource d .f. Sum-Squares

Low-Balling 1 497,585 .80 79 .11 0.001
Non-Audit Revenue 1 412,138 .10 65 .52 0.001
Interaction Term 1 25,306 .50 4 .02 0 .049
Error 69 434,006 .90

Total (Adj .) 72 1,377,795 .00

Results of Scheffe's multiple pairwise comparison test (a = 0.05)

MeansLow-Balling Non-Audit Revenue

Absent Absent 478.89°
Absent Present 291 .18'
Present Absent 276 .32k
Present Present 163 .16`

Source d .f. Sum-Squares F-Ratio p-value

Low-Balling 1 10,391 .39 26 .95 0 .001
Non-Audit Revenue 1 7,478 .80 19 .39 0 .001
Interaction Term 1 11 .30 0 .03 0.865
Error 69 26,608 .74

Total (Adj .) 72 44,775 .34
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Table 5. ANOVA Test Results for Post-hoc Observations .

Post-Experiment Client Commitment

Results of Scheffe's multiple pairwise comparison test (a = 0 .05)

Between-Subject Debriefing

The participants next answered between-subject debriefing items, which were
randomized per individual. Wording of the debriefing items and means (stan-
dard deviations) are included in Table 6 . ANOVA analyses indicated no
significant difference across treatment conditions for any of the response items .

The first category of debriefing items assessed the audit partners' beliefs
regarding the extent to which they were independent, unbiased, objective, and
impartial with respect to the case client . As indicated, mean responses were
considerably high for all measured variables . These findings are interesting
because if participants honestly believed that they were independent, unbiased,
objective, and impartial, then the significantly different going concern likeli-
hood assessments and budget hour revisions across treatment conditions indicate
that predecisional distortion of information and biased judgment may operate
at the subconscious level .

The second category assessed how the auditors felt about the judgments they
had just rendered, which is a reflection of post-decision cognitive dissonance .
According to dissonance theory, when conscious deliberate misrepresentation
occurs, individuals often experience a tension producing psychological state
referred to as cognitive dissonance, which arises when there is an inconsis-
tency between an individual's beliefs and actions (Festinger, 1957, 1964 ;
Brockner, 1992) . Accordingly, if the participating auditors were intentionally

Source d .f. Sum-Squares F-Ratio p-value

Low-Balling 1 48 .06 34 .71 0 .001
Non-Audit Revenue 1 57 .45 41 .49 0 .001
Interaction Term 1 0.91 0.66 0.420
Error 69 95 .53

Total (Adj .) 72 204.00

Low-Balling Non-Audit Revenue Means

Absent Absent 2.39a
Absent Present 3 .94b
Present Absent 3 .796
Present Present 5 .791
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(1) Scale used for all items : I = Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neither
Agree nor Disagree, 5 = Slightly Agree, 6 = Agree, 7 = Strongly Agree,

(2) All means are statistically non-significant (p > 0.10) across the between-subjects experimental
treatment conditions .

(3) All means are significantly different (p < 0.01) from the mid-point of the scale .

misrepresenting the client's financial condition, some degree of cognitive disso-
nance might be indicated in the contingent economic rents conditions .
However, the debriefing items do not indicate varying levels of cognitive
dissonance across treatment conditions, as all auditors expressed relatively high
levels of comfort with and confidence in their judgments .

The next category, compensation salience, is designed to measure the
efficacy of the experimental incentives . Based on the overall mean, the audi-
tors believed that the $50 contribution to their favorite charity was adequate
compensation. Finally, the relatively high mean response to the last item
suggests that the auditors understood the case instructions .

Within-Subject Debriefing

After answering manipulation checks, between-subject debriefing and demo-
graphic items, the auditors responded to a final set of within-subject debriefing

Table 6. Means and (Standard Deviations) for Between-Subjects Debriefing
Questions .

Perceptions of Independence

I am independent of this client in all respects . 6 .59 (0 .93)
My audit judgment with regard to this client is unbiased . 6 .56 (1 .05)
My audit judgment with regard to this client is objective . 6 .41 (1 .22)
There are no conflicts of interest impairing my independence on this

audit engagement . 6 .38 (1 .13)
I believe that my audit judgment with respect to this client is impartial. 6 .55 (1 .01)

Cognitive Dissonance
I feel comfortable with the judgments I just provided concerning HMW Inc. 6 .28 (0.97)
I am uncertain about the judgments I just provided concerning HMW Inc. 2 .04 (1 .32)
I am uneasy with the judgments I just provided concerning HMW Inc . 2 .27 (1 .11)

Compensation Salience
I am satisfied with my compensation for participating in this study,

considering the time and effort I just expended . 5 .92 (1 .38)

Case Instructions
The case instructions for this study were understandable . 6 .03 (1 .37)
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items. The purpose of the within-subject debriefing was to assess the partici-
pants' underlying beliefs regarding the extent to which their and other audit
partners' judgments would be impaired in light of contingent economic rents .
Within-subject assessments of this nature offer participants an opportunity to
reflect on the relationship between the primary independent and dependent
constructs of interest, unconfounded by the experimental treatment condition to
which they were assigned (Kahneman & Tversky, 1996; Libby & Tan, 1999 ;
Tan et al., 2000) .

Each participant read four different scenarios, unrelated to the experimental
case materials . The four scenarios reflected situations where low-balling (poten-
tial non-audit revenue) were absent (absent), absent (present), present (absent)
or present (present). After reading each scenario, the participants recorded the
extent to which their own judgments might be impaired, as well as how
the judgments of other auditor partners in their firm might be compromised . The
order of the four scenarios was randomized for each individual .

Item wording and response means (standard deviations) are presented in Table 7 .
For purposes of statistical testing, the means for "my judgment" items were summed
into one index and "other partner judgments" items were summed into another index
within each scenario . Within-scenario index means were then tested for significant
differences using t tests . Within the first scenario (low-balling - absent; non-audit
revenue - absent) the indices were not significantly different from each other
(t = 0 .08, p = 0 .93) . However, the indices were significantly different within scenar-
ios two (low-balling - present; non-audit revenue - absent) (t= 16 .81, p < 0.01),
three (low-balling - absent; non-audit revenue - present) (t = 17.63, p < 0.01), and
four (low-balling - present; non-audit revenue - present) (t = 37.40, p < 0.01) .

Index means across the scenarios were also examined using t tests . The "my
judgments" index means were not significantly different across the four
scenarios, as all t tests yielded p-values > 0 .90. The "other partner judgments"
mean index in scenario one was significantly higher than scenarios two
(t = 16.68, p < 0.01), three (t = 20.37, p < 0 .01) and four (t = 37.83, p < 0.01) .
In the presence of either contingent economic rent (scenarios two and three),
the "other partner judgments" index means were not significantly different from
each other (t = 1 .06, p = 0.29). Finally, the "other partner judgments" index
mean for scenario four was significantly lower than scenarios two (t = 12 .32,
p < 0.01) or three (t = 15 .88, p < 0.01) .

Test results suggest that the audit partners do not believe their judgment
would be impaired by the presence of contingent economic rents . However,
they indicate that the judgments of other partners in their firms might be compro-
mised. In psychological testing of this nature, individuals often record answers
that present themselves in the most favorable light (Kerlinger, 1986)
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(1) Scale used for all items : 1 = Strongly Disagree, 2 = Disagree, 3 = Slightly Disagree, 4 = Neither
Agree nor Disagree, 5 = Slightly Agree, 6 = Agree, 7 = Strongly Agree,

(2) All means are statistically non-significant (p > 0 .10) across the between-subjects experimental
treatment conditions.

(3) Within each scenario, different superscripts indicate significantly different means (p<0 .01) .
That is, means with the same superscript are not significantly different from each other, but
means with different superscripts are significantly different from one another .

Table 7. Means and (Standard Deviations) for Within-Subjects Debriefing
Questions .

Scenario One : Low-Balling (Absent), Non-Audit Revenue (Absent) Mean S.D .

My audit judgments with respect to this client would be totally : objective . 6 .85a (0.64)
unbiased . 6 .84a (0.37)
impartial . 6 .80a (0.66)

The audit judgments of other partners in my firm would be totally : objective . 6 .93a (0.25)
unbiased . 6 .78a (0.73)
impartial . 6 .77a (0.70)

Scenario Two : Low-Balling (Present), Non-Audit Revenue (Absent)

My audit judgments with respect to this client would be totally : objective . 6 .81a (0.59)
unbiased . 6 .81a (0.49)
impartial . 6 .82a (0.42)

The audit judgments of other partners in my firm would be totally : objective . 4.82b (1 .54)
unbiased . 5 .05b (1 .46)
impartial . 4.77b (1 .65)

Scenario Three : Low-Balling (Absent), Non-Audit Revenue (Present)

My audit judgments with respect to this client would be totally : objective. 6 .67a (0.99)
unbiased. 6 .74a (0.87)
impartial . 6 .78a (0.69)

The audit judgments of other partners in my firm would be totally : objective . 5 .00b (1 .27)
unbiased . 4.88b (1 .28)
impartial . 5 .19b (1 .21)

Scenario Four: Low-Balling (Present), Non-Audit Revenue (Present)

My audit judgments with respect to this client would be totally : objective . 6 .79a (0 .67)
unbiased . 6 .80a (0.66)
impartial . 6 .84a (0.65)

The audit judgments of other partners in my firm would be totally : objective . 3 .08b (1 .20)
unbiased . 3 .27b (1 .26)
impartial . 3 .12b (1.36)
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according to social projection theory, when asked how peers might respond to
the same stimuli, respondents often project their own subconscious, or repressed
conscious, beliefs onto referent others (e.g . Clement & Krueger, 2000 ;
Mikulincer & Horesh, 1999 ; Ruvolo & Fabin, 1999 ; Smith, 1997). Thus, the
within-subject debriefing items provide further indication that the presence of
contingent economic rents might subconsciously bias the judgment of auditors .$

DISCUSSION

The primary purpose of this study is to examine the how and why audit
judgment can be biased in the presence of two forms of contingent economic
rents: low-balling and potential non-audit revenues . Accordingly, we investi-
gate whether the presence of contingent economic rents establishes an initial
predisposition in favor of the audit client, how an initial tendency of this nature
can stimulate favorable predecisional distortion of client-related information,
and the extent to which predecisional distortion can bias preliminary audit
judgment. A fundamental premise of this research is that biased judgment is
not always volitional; rather, it often arises from subconscious influences during
the collection and evaluation phases of judgment formulation . A secondary
objective of this study is to refine the measurement of predecisional distortion
of information to include decision weights in an attempt to develop a more
robust and predictive distortion metric .

A total of 73 audit partners from four of the Big Five CPA firms partici-
pated in a 2 (low-balling : present or absent) by 2 (potential non-audit revenue :
absent or present) randomized between-subjects experiment . Research evidence
indicates that initial client commitment is highest (lowest) in the presence
(absence) of both contingent economic rents, while such commitment falls
between the two extremes in the presence of either contingent economic rent .
Study findings also reveal a positive relationship between initial client commit-
ment and predecisional distortion of client-related information . Additionally,
experimental results suggest that confirmatory processing is positively associ-
ated with going concern likelihood assessments and negatively associated with
initial budget hour revisions . Finally, statistical testing of the research model
demonstrates that the refined predecisional distortion metric developed for this
study is more predictive than the measurement technique used in past studies
(e .g . Russo et al., 1996, 1998, 2000 ; Wilks, 2001) .

Responses to between-subject debriefing items indicate that auditors in all
four treatment conditions believed that their judgments with respect to the case
client were objective, unbiased, and impartial. Within-subject debriefing items
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were also assessed. After reading each of four scenarios (low-balling and poten-
tial non-audit revenue : absent or present) unrelated to the experimental case,
auditors again indicated that their client-related judgments would be objective,
unbiased, and impartial . Interestingly, in the presence of contingent economic
rents, they suggested that the judgments of other audit partners within their
firms would be biased . Based on social projection theory, responses to the "other
partners" items indicate that the participating auditors are unaware of their own
susceptibility to the biasing influence of contingent economic rents, aware of
but unwilling to admit to such influence, or some combination thereof.

The current study is limited by external validity threats common to laboratory
experiments of this nature . However, using practising audit partners as partici-
pants and a reality-based case provides some degree of generalizability to the
results. The study is also limited in that participants are not asked to render a
final audit decision. Results of pilot testing, with a different group of audit
partners, suggested that there is too little information in the case for auditors
to provide opinions, particularly with respect to going concern ; hence, likelihood
assessments would make more sense to the respondents . Thus, the extent to
which professional responsibility, legal concerns, accountability, and other
factors might affect the auditors' final opinions is unknown . For instance, Smith
and Kida (1991) suggest that auditors' judgmental biases of this nature do not
always result in a pro-client opinion due to their application of conservatism
and professional skepticism. Another limitation of this study concerns the nature
of the contingent economic rents manipulations . That is, the presence of
low-balling and potential non-audit revenue might lead auditors to believe that
the client must be financially viable, else, why would the firm accept the client
in the first place . We believe that differing client risk perceptions of this nature
are a natural confound in the business world, and that it is not possible to exper-
imentally disentangle such a confound in an experimental setting . In fact, this
very confound has ignited heated debates regarding auditor independence related
to contingent economic rents . Hence, the extent to which this issue might
have affected study results is unknown . Finally, with respect to the debriefing
items, participant responses may not be reflective of their true beliefs regarding
independence related issues; rather, the auditors may have responded in a
way that placed them in the most favorable and accepted light. Thus, whether
confirmatory processing is truly subconscious cannot be determined with
absolute certainty in this experiment .

As stated by Bazerman et al . (1997, p . 91), "The assumption of delibera-
tiveness is important because it implies that any tendency toward bias can be
potentially rectified by moral suasion and/or the threat of sanctions ." However,
if confirmatory processing is wholly or partially subconscious, such remedies
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may be ineffective. Therefore, future research in the area of auditor indepen-
dence should focus on developing self-awareness techniques that audit partners
and firms can use to identify situations where independence may be impaired.
Self-awareness procedures of this nature could be integrated into firm training
sessions and auditor decision aids. Also, it would be fruitful to investigate the
impact of other possible threats to independence, such as the size and nature
of equity stakes with clients and the length of the auditor-client relationship .
In the final analysis, the accounting profession should take proactive steps to
identify and deal with threats to auditor independence .

NOTES

1 . We recognize that the going concern likelihood assessments obtained in the current
experiment reflect a preliminary phase of the audit, such as `understanding the client' .
We further acknowledge that an auditor's final opinion in this regard might not be
affected by such initial beliefs due to a host of individual and contextual factors, such
as professional responsibility, legal concerns, accountability and conservatism .

2. The initial budget hours selected for the case were derived from actual audit files
from two Big-five CPA firms that had audit clients in the same industry and of the
approximate size as the case client in this study . After reviewing six files of companies
that had no serious audit issues, we set the initial budget hours 10% below the low end
of the observed spectrum, so that all auditors would want to revise them upward, to
some extent, particularly since the case client was in financial trouble.

3 . During pilot testing, the researchers first had the auditors evaluate each piece of
information separately, in serial order. However, pilot participants did not like this idea,
since many of the client-related informational items are inter-dependent . Rather, the pilot
participants requested that they be able to evaluate all pieces together, after a thorough
review of available information . In the Russo et al . (1996, 1998, 2000) studies, the object
attributes were independent, hence serial evaluation was appropriate. Our procedure in
this regard is consistent with the interdependent attribute evaluation method suggested
by Carlsson and Fuller (1995) .
4. For instance, if a participant rated a piece of information as +2 on the rating scale

and 5 on the weighting scale, the predecisional distortion metric for that information
item would be +10 . The distortion metric for each of the 12 pieces of information is
summed to obtain the overall index value for a given participant . The predecisional
distortion metric for a single informational item can range from -21 (-3 x 7) to +21
(+3 x 7) and the possible index range for a given participant over all 12 pieces of infor-
mation is from -252 (-21 x 12) to +252 (+21 x 12) .

5 . SEM power was tested via the procedure described in MacCallum et al . (1996) .
6. The W statistic is obtained by comparing the observed and reproduced correlation

matrices . The W statistic accounts for both the number of variables in the model and
sample size, and it approximates the X 2 distribution . A non-significant W statistic
suggests a good model fit .

7. Workshop participants at Cornell University mentioned that having participants
record attribute ratings and importance weightings side-by side (as in the current
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experiment) might serve to allocate attribute ratings (as used in Russo et al . [1996, 1998,
2000]), between the ratings and weightings . As a result, we conducted a second exper-
iment using the same case materials as in the main experiment of this paper (where both
low-balling and non-audit revenues were absent) . A total of 63 audit seniors and
managers representing three of the big-five CPA firms participated in the experiment
wherein participants assessed attribute ratings only, importance weightings only, or
both simultaneously (as in the current experiment) . Regression results (adjusted model
R 2 = 0.70) indicate that the predecisional distortion index (ratings times weightings
summed over all informational items) was significant (t = 6 .33, p < 0 .01), and attribute
ratings (t = 1 .59, p = 0.13) and importance weightings (t = 2.01, p = 0 .22) were both non-
significant . Hence, the predecisional distortion metric was significantly more predictive
than either factor alone, implying that assessing both ratings and weightings simultane-
ously does not merely allocate attribute ratings between the two factors .

8 . Participants' responses to the within-subject items might also reflect their repressed
conscious beliefs with respect to the influence of contingent economic rents on
independence . Meaning, they might be aware of their own susceptibility to biased
judgment in this regard, but are unwilling to admit such beliefs due to social unac-
ceptability . Hence, we recognize that both subconscious and conscious beliefs may
become manifest through social projection of this nature .
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AUDITORS' MEMORY FOR
DOCUMENTED EVIDENCE

R. David Plumlee, Brad Tuttle and Cindy Moeckel

ABSTRACT

This study examines the relationships among auditors' evidence docu-
mentation mode, their memories for the documented evidence, and
judgment. We find that prepared checklists are completed faster and require
less time reviewing evidence, yet the risk assessments did not differ from
those using written documentation . Those who used written documentation
tended to include a higher proportion of positive fraud indicators . Memory
measures, shows that documented items are correctly recognized signifi-
cantly more often than undocumented items. We also find that the
recognition rate for those using written documentation is significantly
lower than for those using a checklist . Ex post analyses find that check-
list users have better recognition of positive items and, as their memory
for positive indicator increases, so does their perceived likelihood offraud.

INTRODUCTION

In 1998, Chairman Arthur Levitt of the SEC (Levitt, 1998) called for improved
external auditing. He cautioned, "We cannot permit thorough audits to be sacri-
ficed for re-engineered approaches that are efficient, but less effective" .' A
significant underlying aspect of any effort to improve external auditing is the
need to understand how audit judgments are formed and how quality is affected
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by choices of audit technology and technique . Among possible choices about
audit technology and procedures are the use of decision aids, staff rotation, and
evidence documentation mode (e.g . checklists or memoranda) . This study
contributes to the effort called for by Chairman Levitt by investigating the
possible judgment effects of documentation mode . We explore the links among
the means by which auditors document fraud-related evidence, remember docu-
mented evidence, and render judgments - all within the context of choice among
audit technology and procedures available to auditors . If the means by which
auditors document evidence affects their judgments, then the documenting mode
could be an overlooked factor with unknown impacts on the audit process .

This study explores several possible effects of documentation mode as a
context for consideration of the larger issue of auditors' choice of techniques .
Assessment of the likelihood of management fraud is a highly judgmental area,
with significant ramifications not only for each engagement, but also for the
auditing profession as a whole, clients or potential clients, and the economy .
Currently, SAS No . 82 (AICPA, 1997) explicitly requires auditors to document
their responses to the fraud risk factors present in an engagement, but it is silent
as to the means of documentation auditors should use . Lacking definitive
guidance regarding the possible effects of this choice, current practice varies
widely and could be assisted by examinations of alternative approaches (Shelton
et al., 1999, pp. 15, 19). Perhaps most important, because lists of specific fraud
indicators have been refined (Ramos & Lyons, 1997) and in use at least since
SAS No. 53 was promulgated, it is possible to compare memoranda to existing
well-developed checklist items . Thus, results showing the effects of implemen-
tation of the checklist documentation mode can demonstrate pitfalls or advan-
tages attached to its use, compared to the memorandum mode, and help determine
whether efforts to refine checklists to this level in other areas are prudent .

Previous audit research that focuses directly on documentation finds that
documentation mode affects the amount and type of information documented
(Purvis, 1989). It also finds that, while documentation using questionnaires
improves comprehensiveness and uniformity of documentation, not using a
questionnaire may result in a detectable effect on auditors' fraud risk assess-
ments in some circumstances (Pincus, 1989). However, unlike our study, the
previous research did not include the possibility that evidence documentation
influences the memory structures that are used when judgments are formulated .

We focus our research on the individual auditor who initially evaluates
evidence and makes a preliminary assessment of fraud risk . At the same time,
we acknowledge that many critical audit decisions are not made by individuals
and the review process is an inherent safeguard in the audit process against the
biases of individual auditors (e.g . Libby & Trotman, 1993) . A finding that moti-
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vates our investigation is that, in certain circumstances, auditors form memories
of evidence that may not be accurate (Moeckel, 1990). Nevertheless, they often
choose to rely on their memories despite the availability of documentation
(Moeckel & Plumlee, 1989) . Also, what auditors remember about an audit has
been shown to affect their subsequent audit judgments (e.g . Choo & Trotman,
1991 ; Nelson et al., 1995) . Because auditors often rely on their memories, which
affects their judgments, differences in memories for evidence induced by
different modes of documentation may lead to differences in subsequent judg-
ments. Thus, examining the impact of documentation on preparers' memories
and judgments is an important step in understanding the role of documentation
in fraud risk assessments, or any other audit judgment .

With the participation of 67 practicing auditors, we conducted an experiment
to address questions regarding the effects of documentation mode on auditors'
memories and judgments . The auditors documented evidence related to the risk
of management fraud for a hypothetical client . The auditors were directed to
document specific items of evidence using either a checklist or written notes .
Following a delay, the auditors completed a recognition test for the evidence
that they had reviewed and documented, after which they assessed the risk of
management fraud for the client. The results show that those using checklists
spend significantly less time documenting and evaluating evidence . Documented
items are recognized correctly more often than undocumented items, and the
recognition rate for those using written documentation is significantly lower
than for those using a checklist . Ex post analyses comparing the recognition
rates between positive and negative fraud indicators for the two documentation
conditions find that checklist users have better recognition of items indicating
the presence of fraud, and those who use written documentation have a lower
recognition rate for indicators that do not suggest fraud .

The following section describes relevant previous research and develops the
expectations tested . The third section explains the experimental design and
methods used to collect data . The analysis and results are reported in the fourth
section, and a discussion of the results and their implications is included in the
last section of the paper .

BACKGROUND LITERATURE AND HYPOTHESIS
DEVELOPMENT

Characterization of Two Alternative Forms of Documentation

Checklists and memoranda are two basic types of documentation auditors could
select . The structure inherent in documentation with a checklist affects many
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important processes . By including some items and excluding others, checklists
predetermine the items to be considered in a given task . They explicitly set the
span of items to be considered. They implicitly aid in evaluation of items and
assure that all the bases have been covered . Thus, use of checklists enables the
user to defer making judgments about individual items or sets of items . Finally,
the act of documentation itself is as simple as making a tick mark. Thus, check-
lists carry the potential of being completed in a mechanistic fashion, with little
attention to the overall meaning of larger sets of items .

On the other hand, when using a memorandum, the documentation task
provides general direction, but no particular structure. In order to do the work
to support documentation with a memorandum, the auditor must retrieve a suit-
able task template from memory, or construct one to fit the situation as evidence

gathering and evaluation proceed . The template guides those documenting with
a memorandum to figure out where to look and how deeply in each area, then

to evaluate the relative importance of individual items of evidence encountered
and how well each fits the template . These evaluations require elaboration and
attention to extract meaning from the data . At the very least, preliminary judg-
ments must be made concurrently on whether or not to document an item and,
if documented, what emphasis and interpretation to place on the item . Finally,
the auditor must form sentences and ensure s/he has communicated what was
intended .

Previous research supplies some empirical evidence about the nature of these
different approaches . Purvis (1989) instructed auditors to document internal
accounting control systems using one of three formats : checklist, flowchart, or
narrative memorandum. Participants submitted information requests to the
experimenter and received answers on cards . Purvis found that checklist partic-
ipants requested significantly more evidence than memorandum participants did
(presumably as required by the checklist), while they failed to obtain other
particular information that memorandum participants repeatedly requested . The
failure of checklist users to consider important evidence not on the checklist is

consistent with concerns about mechanistic processing in which the structure
of the checklist, rather than the auditor's understanding, drives information

search .
Pincus (1989) used two conditions in a task that required participants to

"assess the chance that material fraud exists ." Participants in one condition
completed a 73-item red flag questionnaire, while participants in the other condi-
tion made "lists of facts or impressions" (p . 158) that they considered relevant
in assessing the possibility of material fraud at the client. The list/impression
condition corresponds to a memorandum documentation mode in all aspects,
except for formally communicating conclusions using sentences . Pincus found
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that auditors in the list/impressions condition were much more selective in their
documentation than Checklist participants . When Pincus examined the total
number of items included by each group, she found that the list/impression
participants documented only about one-sixth as many items as were on the
questionnaire . In addition, list/impression participants documented over seven
times as many positive fraud indicators as no-fraud indicators, compared to a
one-to-one ratio established automatically for checklist participants . Thus,
list/impression participants focused more narrowly and deeply than did check-
list participants .

Purvis (1989) and Pincus (1989) examined the influence of documentation
modes on the nature of the evidence that auditors document. However, when
Pincus sought to find a link between what was documented and subsequent
judgments, her results were mixed . As part of her study, Pincus used an addi-
tional between-subjects factor, i .e. two different cases that were based on an
actual firm. One case contained a material fraud while the other case included
the same set of facts, except that the effects of the fraud were remedied . For
the case where no fraud existed, Pincus found no effect for documentation mode
on the fraud risk assessments . In the fraud case, she found that list/impression
participants were moderately higher in their risk assessments, which was
contrary to the hypothesized relationship .' Thus, while Pincus found differences
between the amount and nature of the items documented, such differences did
not translate into the expected differences in fraud risk assessments .

Other accounting and auditing research shows that judgments are related to
recollections from memory (e .g . Choo & Trotman, 1991 ; Moser, 1989; Nelson
et al ., 1995) . Because Pincus did not measure auditors' memories of the docu-
mented evidence, her results do not offer any insight into the possibility that
the documentation process affects auditors' memories for evidence . Focusing
on recognition following an evidence-related judgment, Ricchiute (1997) shows
that subordinate auditors exhibit a confirmation bias toward recognizing facts
that are consistent with their judgment. However, the participants in Ricchiute's
study did not document the evidence that they were asked to recognize, nor
were different modes of documentation used . Our study contributes to under-
standing the documentation process by including measures of what auditors
remember from the evidence they document, as well as measures of the items
actually documented and judgments based on the evidence .

Effects of Mode on Memory Encoding and Retrieval

We assume that memory components include short-term memory (STM) and
long-term memory (LTM), and two basic cognitive processes - encoding
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and retrieval. The act of documenting an informational item causes it to be
considered more carefully ; thus, documented evidence receives more elabora-
tion in STM, which in turn makes it more retrievable later (Craik & Lockhart,
1972). Comparing auditors' recognition rates for documented items with their
rates for undocumented items can assess the effects of the act of documenta-
tion on auditors' memory for audit evidence . The predicted effect is as follows .

HI : Regardless of documentation mode, recognition rates will be higher for
documented evidence than for undocumented evidence .

We expect the cognitive processing differences induced by documentation mode
will in turn condition what an auditor will be able to retrieve from memory .
For auditors writing notes, the evidence that they should consider is not explic-
itly set out, as it is when a checklist is used. Hence, the note writing auditors
must generate from LTM a specific template for the types of items that will be
documented, and then determine whether each item should be included in the
notes. Auditors using notes must, therefore, process the meaning of each item
in the given task context, then process further to formulate exactly how to
record their observations about the subset of items selected for inclusion . Thus,
items documented using notes will receive more cognitive processing than items
documented using checklists. Since auditors using checklists engage in neither
the evaluative process of deciding which items to document nor in the addi-
tional elaboration required to execute the documentation step, documentation
with checklists does not involve the degree of elaboration that documentation
using notes does . Thus, the following hypothesis is formulated .

H2 : Those who document with notes will have a higher recognition rate for
documented items than those who use a checklist .

The cognitive effort necessary to document evidence using notes is assumed to
require substantial attention and STM capacity for those items documented ;
hence, little attention and STM capacity is used for undocumented items .
Conversely, auditors who use the checklist mode devote less attention and STM
capacity to documented items; therefore, they can focus relatively more atten-
tion and STM to undocumented items. This leads to the following hypothesis .

H3: Those who use a checklist will have a higher recognition rate for
undocumented items than those who use notes .

Documentation Mode and Judgment

Previous studies that used information search techniques to examine auditors'
search for fraud-related information also examined fraud risk assessments . As
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described above, Pincus (1989) compared the use of questionnaires and
open-ended lists of facts or impressions . She found that, in a case representing
a no-fraud client, there was no difference in the fraud assessments between
those who used the questionnaire and those who listed impressions . However,
in a case with a high fraud risk, those who listed their impressions rated the
likelihood of fraud significantly higher than did those who used the question-
naire. As noted above, list/impression participants focused more on positive
indicators of fraud during documentation .

Zimbelman (1997) compared auditors using holistic or decomposed risk
assessment scales . When he examined their risk assessments, he found mixed
results . For assessments of intentional misstatements, both groups differed
between high and low risk cases . For assessments of unintentional misstate-
ments, the decomposed condition did not differ across risk levels .

Thus, previous research is equivocal about the nature of the possible
relationship between documentation mode and judgment . Our examination
focuses directly on the nature of this possible relationship . Based on our earlier
characterization of the evidence accumulation, processing, and retrieval effects
of documentation mode, we formulate two expectations . First, we expect
that judgments by those using a checklist will be related to whatever were the
implications of the actual items that happened to be included on the checklist ;
while we expect that judgments by those preparing notes would tend to be more
idiosyncratic, reflecting individual choice of emphasis, which results in greater
judgment variance . Second, we speculate that, in general, those using notes
will tend toward conservatism and render judgments aimed at minimizing the
possibility of errors with the worst decision consequences . In this particular
fraud assessment task, we expect that those who document using notes will
tend to judge higher likelihood of fraud because of the nature of the informa-
tion search induced by their documentation mode (Pincus 1989) . We offer the
following hypothesis about the effect of mode of documentation on judgment .

H4: Judgments by those documenting using notes will exhibit higher fraud
likelihood assessments and greater variances than judgments by those
documenting using checklists .

EXPERIMENTAL METHODS

Experimental Materials and Procedures

A regional human resource (HR) director for an international accounting firm
and five of her fellow regional HR directors agreed to participate providing
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study participants. Each of the HR directors was sent 24 packets containing a
computer disk with the experimental materials and instructions on how to run
the program . The regional HR directors were instructed to select staff auditors
in their region with two or three years of audit experience to participate using
their personal computers . The disk each participant received was labeled with
the firm's name and had his or her region's HR director listed on the label .
The participants were instructed not to talk about the study until after the disks
were returned to their HR director . After receiving the disks from the partici-
pants, the HR directors returned them to the researchers . One regional HR office
did not distribute the disks due to an oversight . Of the remaining 96 disks, 69
were returned yielding a response rate of 72% . Two of the 69 disks returned
were incomplete, resulting in a useable response rate of 70% .

The experimental materials were contained entirely on the computer disks .
The materials consisted of a HyperCard program that presented all materials as
a series of screens. The sequence of tasks contained in the program is shown
in Fig . 1 . As shown in Fig. 1, participants in the two documentation conditions
generally viewed the same screens except for a filler task, which was performed
by checklist condition participants .

The experimental task consisted of two phases : one in which participants
reviewed and documented evidence regarding a hypothetical client and another
where they performed a recognition task and made judgments regarding the
likelihood of fraud. In Phase I, the introduction screen explained each partici-
pant's role as the "person responsible for the initial assessment of the risk of
management fraud" and described how to document the evidence evaluated,
depending on the participant's experimental condition . 3 Next came the screens
on which participants would document the evidence, followed by a short narra-
tive (approximately 150 lines long presented in a text box) that described the
presence or absence of positive indicators of fraud for the hypothetical audit
client. Of 24 items used later on the recognition test, six were stated positively
as indicators of fraud, and 18 were stated negatively as raising no "red flag"
for the presence of fraud .

After reviewing the narrative, the participants returned to the documentation
screens and documented the evidence contained in the narrative . The documen-
tation was constructed to cover three types of information that indicate either a
positive or negative tendency toward management fraud : client conditions,
management attitudes, and management motivations . All participants received
instructions to document the same twelve conditions, attitudes, or motivations
(Loebbecke & Willingham, 1988 ; Eining, Jones & Loebbecke, 1997) . Participants
were told that they could take as much time as needed and were allowed to move
freely between the evidence and the documentation screens .
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Introduction and instruction screen

i
Three "documentation" screens which were classified into client
conditions, management motivations and management attitudes

1
Fraud evidence screens for the experimental company

4
Confidence questions

Second company description

4
Filler task to equalize time between documentation

conditions

4
Demographic questions

l
Minimum 12 hour delay

i
Instructions for recognition test, and manipulation check

1
24-item recognition test

4,
Likelihood judgments for both companies

Fig. 1 . Sequence Of Experimental Tasks For Both Notes And Checklist Conditions .
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Documentation mode (MODE) differed across two sets of participants who
were randomly assigned to the two groups. In the checklist condition, partici-
pants documented evidence using a 12-item checklist of questions answered by
clicking a "yes" or "no" button on the screen . The questions covered fraud
indicators that participants were told came from SAS No . 534 and research
conducted by an international accounting firm. The 12 items included on the
checklist are shown in Exhibit 1 (along with 12 additional items on the recog-
nition test that participants were not asked to document) .

Participants in the notes condition were instructed to write notes that they
might use later to construct a memorandum to document evidence regarding
the likelihood of management fraud . These notes were typed into the computer
by the participants and stored automatically by the HyperCard program . In order
that the notes task paralleled the checklist task, instructions on each documen-
tation screen in the notes condition contained sets of phrases that prompted
notes participants to address the same twelve issues covered by the checklist .
For example, one of the documentation screens for the notes participants
included instructions with the following statement : "Evidence of motivations
that might lead to management fraud includes : client experiencing rapid growth,
profitability relative to the industry inadequate or inconsistent." There were two
corresponding questions on the checklist : "Is the client in a period of rapid
growth?" and "Is the client's profitability relative to its industry inadequate or
inconsistent?" Each of the 12 questions on the checklist had a corresponding
prompt in the Notes conditions' instructions, and every prompt in the instruc-
tions given to those who wrote notes was derived from a corresponding question
on the checklist. Also, with the following questions, notes participants were
specifically cued to consider both positive and negative indicators of fraud : "In
the box below, jot down your notes about the motivations [conditions; attitudes]
that are present to support a high likelihood of fraud on this client . What moti-
vations [conditions; attitudes] are absent to support a low likelihood of fraud?"
Thus, the only substantive difference in the two MODE conditions was the
means of documentation.

Once the participants were satisfied with their documentation, they went to
the next computer screen and rated their confidence in their future memory-
based performance using an 11-point scale . They were asked, "If you were
provided some statements about detailed facts or situations found in the evidence
you just read, what percentage of the time would you be able to correctly state
whether the statements were supported by the evidence?" Participants chose
one of eleven buttons, labeled "0%" through "100%" in 10% increments .'

Next, the participants reviewed (but did not document) evidence regarding a
second client. The second client case was used to reduce a ceiling effect on
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the recognition test that was found in a pretest . Pretests also indicated that docu-
menting the evidence using a checklist required less time than writing notes .
In order to equalize the overall time spent on the first phase tasks ; we took the
following steps . First, in order to shorten the time spent by notes participants,
instead of formal memoranda, we had them "jot down some brief notes that
you could use later on to document the factors associated with management
fraud," following the approach that Pincus used (1989) . Second, we included
a filler task for the Checklist condition that required the participants to perform
a short, unrelated task using nine financial ratios to predict financial distress .
After documenting the experimental company's evidence, reviewing the

second company, and rating their confidence, both groups saw a screen that
said they had completed the first phase of the study and could not complete
the second phase until the next day . The program included a programmed delay
and would not allow the participants to begin the memory test until the following
day. The delay presented a more realistic audit situation, in that time often
passes before evidence considered at one point in an audit and is used to make
decisions at another point; plus, the delay ensures that participants relied on
their LTM .

When the participants reinserted the disk to start Phase II, the initial instruc-
tions for the recognition test prompted all participants to indicate the name
of the hypothetical client about whom they were to answer questions. All
participants indicated the name for the proper hypothetical client . Regardless
of MODE, the recognition test consisted of 24 statements (drawn from the
questions in Exhibit 1) relevant to the presence or absence of fraud, and six
filler items about client facts not associated with the likelihood of fraud . Each
screen of the recognition test included the instructions that "If the above
statement, taken as a whole, is supported by the evidence, click the `yes' button .
Otherwise, click the `no' button ."'

The final step in the experimental task was to "provide your overall assess-
ment of the risk of management fraud for this client ." The assessment was
provided by clicking one of eleven buttons, labeled from "0%" to "100% ."
When the participants had completed the study, they were instructed to return
the disk to the regional HR director .

Participants

The participants in this study were auditors from an international accounting
firm who reported spending an average of 92% of their time conducting audits .
The number of years reported ranged from 1 to six, with an average of 3 .1
years. The distribution of levels within the firm was four staff auditors, 56
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seniors, and six managers .' Comparisons between the levels of MODE show
that there are no differences due to job title (X2 = 0.43, p < 0.98), years expe-
rience (F = 0.03, p < 0.87), percent of time spent on audits (F = 0 .20, p < 0.68),
or area of specialty Xz = 0.001, p < 0.98) . Correlating each of these variables
with recognition accuracy, we find that neither percentage of time spent
conducting audits (r = -0.15, p < 0 .23), number of years (r = 0.19, p < 0 .12), nor
job title (r = 0.11, p < . 36) is correlated significantly our dependent variable .

ANALYSIS AND RESULTS

Preliminary Analysis

As a preliminary analysis, we examine the information processing of the partic-
ipants in our study in three ways : (1) the time spent viewing the evidence ; (2)
the number of visits to the evidence screens ; and (3) the time spent at the
documentation screens . The time viewing the evidence related to the second
client for which no documentation requirements existed is also measured . These
four measures are analyzed using a single factor MANOVA with MODE as
the independent variable (Wilk's Lambda = 0 .65, F = 8 .2, p < 0 .00). Table 1
shows the means for each of the four dependent variables . The mean number
of minutes spent viewing the evidence by participants in the notes group (15 .2)
is significantly greater (F = 8 .84, p < 0.01) than the mean number of minutes
spent by participants in the checklist group (11 .3). Likewise, notes participants
made an average of 5 .8 visits to the evidence screens, compared to only 3 .3
visits made by checklist participants (F = 9 .0, p < 0.00) . In contrast, in the
absence of a requirement to document their understanding, both groups spent
approximately equal amounts of time viewing the evidence for the second client
(F = 0.07, p < 0 .79) .

Differences in information processing continued into the documentation
screens, as notes participants spent a mean 16 .9 minutes documenting whereas
checklist participants spent a mean of 5 .2 minutes . The latter result is impres-
sive given that notes participants documented an average of 5 .8 indicators,
whereas checklist participants documented by responding to 12 questions . In
total, the time that checklist participants spent viewing evidence plus docu-
menting their understanding (16.5 minutes) is about 1 .4 minutes per item
documented. In contrast, the total time that notes participants spent (32 .1
minutes) is about six minutes per item documented . These differences are so
great as to preclude typing as an explanation, especially in light of the fact that
the notes group was instructed to provide only brief notes . These findings
suggest that documentation mode affected the amount of information processing .
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Table 1 . Mean Values for Four Measures of Information Processing During
Evidence Documentation .

Before proceeding with the analysis, it is necessary to define two additional
terms, DOC and "as documented." The within-subjects variable DOC measures
which items each participant documented . The twelve items appearing on the
checklist were simply counted as having been documented by checklist partic-
ipants. For notes participants, independent raters with significant audit
experience examined documentation . The raters coded items as having been
documented if they considered the participant's documentation addressed an
item on the recognition test . 9 This measure separates out the recognition test
items that would have been previously subjected to the special processes of
being documented in notes . Furthermore, some tests are based on counts of
documented items "as they were documented ." The evidence covered in the
documentation prompts (checklists and notes instructions) included three posi-
tive and nine negative indicators of fraud . Our measure of "as documented" is
based on meaning. The meaning of what participants encoded into their memo-
ries at the time of documentation is ascribed by examination of the documented
items. A checklist participant who responded "yes" to a checklist item, even
though the actual fraud indicator in the evidence was negative, was counted as
having documented the item as indicating the existence of fraud . 10

Based on the findings of Pincus (1989), notes users can be expected to include
more positive than negative fraud indicators . Examining the items documented
by those using notes reveals that 74 .4% of the documented items were posi-
tive fraud indicators . Those using checklists recorded an average of 4 .2 (35%
of the twelve documented items) as positive indicators of fraud . Figure 2 shows
the distributions of the proportions of the positive indicators as documented . In
order to test these distributions differ, it was necessary to collapse the scale
into four categories (zero to 20%, 21%-50%, 51%-80% and 81%-100%) due
to small cell sizes . Testing the collapsed scale shows that the two distributions
differ (X2 = 33.48, d.f. = 3, p < 0 .00). In addition to the differences reported
above, it should be noted that the two distributions overlap extensively, and

Documented Client Non-Documented Client

Minutes
Viewing

Number of Visits
to Evidence

Minutes
Documenting

Minutes Viewing
Evidence

Checklist 11 .3 3 .3 5 .2 7 .5
Notes 15 .2 5 .8 16 .9 7 .9
F(1,64) 8 .84 9.00 26 .69 0.07
P-value < 0 .00 0.00 0 .00 0 .79
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Fig . 2 . Proportion Of Documented Items That Indicate Fraud By Documentation
Condition .

These distributions are significantly different (X2 = 33 .48, d.f. = 3, p < 0.00) .

that the notes distribution is flatter than the checklist distribution. As we argue

later, it is important to understand that, while there are overall differences in
the proportion of fraud indicators as documented by the two groups, these differ-
ences do not hold for all participants in either condition .

Effect of MODE on Memory Retrieval

Hypotheses 1, 2, and 3 relate to the effects of MODE on memory retrieval,
and are tested using participants' responses to the 24 target items on a 30-item
recognition test." Of the target items on the recognition test, 12 were on the
checklist (and prompted by the instructions for the notes group), and 12 were
not." Recognition test items were counterbalanced into sets of six, where all
four possible combinations of "supported/not supported by the evidence" and
"correct answer is yes/no" were represented. Recognition accuracy was the
proportion of items on the test recorded accurately as positive or negative
indicators, according to whether the attribute was explicitly described as present
or absent for the client.



Dependent variable : Recognition rates .
Independent variables : whether or not an item was documented (DOC) and whether checklists or
notes were used to document (MODE).

Recognition of Documented vs. Undocumented Evidence

Hypothesis 1 basically predicts that the process of documenting evidence will
make documented items more memorable, so recognition for documented items
will be higher than for undocumented items . Initially, a logistic regression, shown
in Table 2, was conducted using the probability of recognition as the dependent
variable; and DOC, MODE and their interaction as independent variables .
Overall, the model fitted was significant X2 = 20.38, d .f. = 3, p < 0 .00), and it
shows that both DOC and MODE were significant (p < 0 .04 and p < 0.02, respec-
tively). The significance of DOC in the overall analysis indicates an effect for
the act of documenting . The frequency counts and percentages for correct and
incorrect recognition are shown in Table 3 . The comparison of documented vs .
undocumented items shows that documented items were correctly recognized
82.2% of the time, while undocumented items were correctly recognized 74 .2%
of the time . Thus, Hypothesis 1 is supported by our results .

Comparisons Between Checklist and Notes

Hypothesis 2 predicts that, when only documented items are compared across
documentation modes, the recognition rates for those writing notes will be
higher than for those using checklists . Hypothesis 3 predicts that when undoc-
umented items are compared across documentation modes, those using
checklists will have a higher recognition rate than those writing notes . Taken
together, hypotheses 2 and 3 predict an interaction between documentation mode
and whether or not an item was documented . The interaction between DOC
and MODE was not significant in the logistic regression and, therefore, the
predicted interaction was not found; hence, neither Hypotheses 2 nor 3 were
supported. 13 Instead, we found an overall effect for MODE . The recognition

66 R. DAVID PLUMLEE, BRAD TUTTLE AND CINDY MOECKEL

Table 2. Logistic Regression .

Variable DF
Parameter
Estimate

Wald
Chi-Square

Pr >
Chi-Square

Standardized
Estimate

INTERCPT 1 -1.25 117 .18 0 .00
DOC 1 -0.36 4.23 0 .04 -1 .44
MODE 1 0.33 5 .11 0 .02 1 .39
DOC x MODE 1 -0.05 0.03 0 .85 -0.13
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Table 3 . Recognition Rates .

Correctly
Recognized

Incorrectly
Recognized

67

Recognition rates by documentation mode (checklist or written documentation) and whether the
item was documented or not documented by the subject, and tests of differences between modes .
Percentages of items either correctly or incorrectly recognized for each Mode by DOC combina-
tion are shown in parentheses .

rate for the notes condition was 73 .1% and the rate for the checklist condition
was 80.6% . While the evidence is not conclusive, we speculate that the cogni-
tive overhead of writing notes is sufficiently taxing on the auditors that, whether
or not an item is documented, it is less retrievable later for notes users .

Effects of MODE on Fraud Assessments

Hypothesis 4 begins to explore the nature of differences in judgment processes
possibly caused by MODE . We tested for the effect of documentation mode
on fraud assessments by comparing the mean judgments between the two docu-
mentation conditions and found no difference (Checklist = 4 .03; Notes = 4 .17 ;
F = 0.05, p < 0.82). The variances in judgments across the two modes also were
not different (F = 1 . 1, p < 0.77). Finding no effect for documentation mode on
the fraud risk assessments is inconsistent with both the specific expectations

360 72
documented (83 .33) (16 .67)

Checklist

not 336 96
documented (77 .78) (22 .22)

128 34
documented (79 .01) (20 .99)

Notes

not 416 166
documented (71 .43) (28 .57)

488 106
documented (82 .15) (18 .85)

Overall

not 752 262
documented (74.16) (25 .84)
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we developed based on our characterization of the cognitive processes evoked
by alternative documentation modes and Pincus' (1989) fraud case . However,
the finding of no difference in fraud assessment by MODE is consistent with
the findings of Pincus (1989) in the case where no fraud existed . Having memory
data for our participants allows us to explore the possible relationships among
MODE, auditors' memories for the evidence, and subsequent judgments in
greater detail in an effort to understand this lack of a direct link between MODE
and judgment . Below we present several tests to shed light on this issue .

For the notes condition, the recognition rates for positive fraud indicators
(80.1%) is higher than the recognition rate for negative indicators (73 .1%). The
difference between these recognition rates is significant (X 2 = 3 .62, p < 0 .06) . 14
Then, as shown in Table 4, accuracy for each indicator-type (whether an item
indicated the presence of fraud or not) was correlated with judgment . Those
who used checklists had a significant, positive correlation (r = 0 .33, p < 0 .05)
between their judgments and their recognition accuracy for positive indicators,
and no relationship for negative indicators . For those who used notes, the corre-
lation between their judgments and their recognition accuracy for negative
indicators is significant and negative (r = -0.38, p < 0.04). The correlation
between their assessments and their recognition accuracy for positive fraud indi-
cators was not different from zero . This helps isolate the differences between
documenting with checklists and using notes, and helps explain the link between
MODE and judgment . While variation in what individual auditors remember
appears to obscure the impact of MODE on judgment, this analysis supports
the assertion that differences in what auditors retrieve from memory affects
their judgment. The link between documentation mode and what gets encoded
or is retrievable from memory has already been established .

The probability of the correlation being zero is shown in parentheses .

Table 4. Spearman Correlation Between The Participants' Overall Risk
Assessment And Accuracy On Recognition Test .

MODE

	

Fraud Indication

	

Spearman Correlation

positive 0 .33
Checklist (0 .05)
(n = 36) negative -0 .15

(0 .39)
positive -0 .14

Notes (0 .21)
(n = 31) negative -0 .38

(0 .04)
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Finally, pursuing this result further, we dichotomized judgments into two
categories . The "lower" classification includes all risk judgments of 0 .6 and
below, and the "higher" classification includes all the others ." Table 5 shows
the mean recognition accuracy rates for both positive and negative indicators
in each combination of MODE and risk category . The two means that stand
out in this analysis are in the higher judgment category . Those who used check-
lists and have the highest recognition rate for positive fraud indicators of any
condition (92%) rated the risk of fraud higher . In contrast, those who wrote
notes and have the lowest recognition rate for negative indicators of any condi-
tion (62%) also rated the risk of fraud higher . Thus, it appears that when
members of the checklist group accurately remembered more positive fraud
indicators, they rated the risk as higher. In contrast, when members of the notes
group inaccurately retrieved negative fraud indicators as positive, they rated the
risk as higher .

DISCUSSION AND IMPLICATIONS

Before discussing the results and suggesting related implications, it is impor-
tant to point out some of the study's limitations and strengths . As with all
studies conducted in the laboratory, caution is advised when generalizing results
to the field based on a single study . In order to achieve the high level of internal
validity necessary to examine the theoretical issues, i .e. the link between docu-
mentation mode and memory, some features of the audit environment were not
considered . Such features include, but are not limited to, time pressure, account-
ability, the personal relationship of the auditor to his or her colleagues and

Table 5. Mean Recognition And Sample Sizes Rates .

Fraud Risk ssessment

Low High

positive 0.78 0.92
n = 30

Checklist
negative 0.81 0.81
n=6

positive 0.81 0 .76
n = 24

Notes
negative 0.76 0 .62
n=8
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client personnel, and the personal or professional pressures to perform . Inclusion
of all these features is beyond the scope of any single study . A strength of the
study is the added control provided by its experimental design . This includes
prompting the subjects in both conditions to consider the same items, thus
ensuring that any differences found in the memory test were due to documen-
tation mode rather than what was considered. We also designed the study to
negate differences in the time spent by each group . Together with the between
subjects' design, these features provide increased internal validity for examining
the theoretical issues at hand .

Calls for improved external auditing (Levitt, 1998) and better understanding
of the role of documentation in the audit process (POB, 2000) underlie the
research into evidence documentation found in this study . We examined
the relationships among auditors' documentation mode, memories for the
documented evidence, and judgments. Two groups of auditors, a note group
that provided written documentation and a checklist group that used a prepared
checklist, performed an experimental task that required them to evaluate and
document fraud-related evidence and assess the potential for management fraud .
Checklists are completed faster, require less time reviewing evidence and are
more comprehensive . We also found that documentation mode affected the
nature of the fraud-related evidence that an auditor documented . Consistent with
prior research (Pincus, 1989), those who used notes to document tended to
include a higher proportion of positive fraud indicators . They actively select
positive fraud indicators (or presumably positive indicators for whatever their
judgment task happens to be) and fail to select negative indicators . This differ-
ence in the nature of the items documented between checklists and written notes
could have an important effect on the review process, since the contribution of
the review process is likely to be reduced if what is documented is not repre-
sentative of the evidence that was evaluated . These differences argue for use
of checklists to document evidence in situations where the evidence items can
be specified before the fact so that comprehensive list of items to be consid-
ered can be constructed .

The major contribution of this study was the inclusion of memory measures
based on the participants' recognition of the evidence they reviewed . The
comparison of documented vs. undocumented items shows that documented
items were correctly recognized significantly more often than undocumented
items. We conclude that regardless of the mode used, the process of docu-
menting makes evidence more memorable . We also found that the recognition
rate for the notes condition was significantly lower than for the checklist condi-
tion . The cognitive processing demands of writing notes appears to be sufficiently
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documented, it is less retrievable later for notes users . While the documenta-
tion process inherent in use of notes forces auditors to actively select and
evaluate items of evidence, the process of constructing the written documenta-
tion appears to be sufficiently demanding so as to offset the benefits of deeper
cognitive processing .

Tests for an effect of documentation mode on fraud found no overall direct
effect of documentation mode on subsequent judgments . The variances in
judgments also were not different across the two modes . Finding no difference
in fraud assessment across documentation mode is consistent with Pincus'
(1989) case where no fraud existed . However, our findings were inconsistent
with the expectations we developed and Pincus' (1989) fraud case . We suspect
that a difference in experimental design explains why Pincus find some differ-
ences in fraud judgments between documentation conditions . Meaning, Pincus
based her case in an actual fraud case and presented the case in two forms -
with and without fraud . Our case was patterned after a case used in audit training
by a major public accounting firm, not actual facts, which may be considered
a limitation of our study . While we do not have external validation of the
possibility of fraud in our case, there were only three positive indicators of
fraud in our narrative, which may not be sufficient to indicate fraud . If this
assumption holds, our results are not in conflict with those of Pincus because
she also found no difference due to documentation mode in her no-fraud case .

Using the memory data for our participants allows us to explore the possible
relationships among documentation mode, auditors' memories for the evidence,
and fraud assessments in greater depth than prior studies . Ex post analyses
compared recognition rates between positive and negative fraud indicators for
the two documentation conditions and found that, among the four combinations
of indicator-type and documentation mode, checklist users' recognition
for positive indicators was highest and notes documenters' recognition rate for
negative indicators was lowest . In addition, checklist users' assessments were
significantly positively correlated with recognition rates for positive items, while
notes users' assessments were significantly negatively correlated with recogni-
tion rates for negative items. Thus, in trying to explain the link between
documentation mode and judgment, we found that use of a checklist generally
leads to better recognition for positive fraud indicators and that the positive-
indicator recognition rate was positively correlated with checklist users' risk
assessments . Notes users, on the other hand, reflected lowest recognition rates
for negative indicators and the negative-indicator recognition rate was signifi-
cantly negatively correlated with risk assessments . Thus, checklist use seems
to lead to better recognition of positive items and, as their memory for
positive indicators increased, so did their perceived likelihood of fraud . Notes
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takers' judgments seem to be driven by what they could not remember ; their
recognition of negative indicators on average was low and, as it got worse,
their assessment of the likelihood of fraud were higher . Thus, we offer some
evidence that the nature and contents of an auditor's memory, which was condi-

tioned by documentation mode, mediated between mode and judgment.
The results of this study have important implications for auditing research

and practice . First, the mediating role of memory helps explain why neither our
research nor that of Pincus (1989) found a systematic relationship between the
way evidence was documented and the judgments that were made . Our results
show that the nature and content of an auditor's memory is conditioned by
documentation mode, and that memories mediate between mode and judgment .
This suggests that audit firms, and possibly standard setters, should recognize
that evidence documentation by either method can influence what an auditor

remembers. Checklists must be comprehensive enough that auditors who use
them will consider not only positive indicators, but also indicators that high-
light countervailing factors . If less structured documentation is used, methods
need to be devised that make counter indicators more memorable . Both of these
measures would insure that the risk of fraud is not over-estimated leading to
an inefficient audit .

Even without the requirements of professional standards, audit firms need
documentation . How the process of documentation evolves will be a function
of many factors, not the least of which are litigation and technology . Further
understanding of the documentation process, as provided in this study, will
serve as valuable input to improving audit practice. Among the possible avenues
for further research are: (1) a more explicit study of the role of experience in
documenting fraud assessments ; (2) examining the potential differences between
internal and external auditors in fraud detentions ; and (3) the idea of a confir-
mation bias in auditors' evidence documentation .

NOTES

1 . In his address, Chairman Levitt proposed a public oversight board to "review the
way audits are performed and assess the impact of recent trends on the public interest ."
That board was established and issued its final report in August 2000. The report notes
that, in general, auditing standards leave the extent of documentation to the judgment
of the auditor . The panel used SAS No . 82 as an example of the type of documenta-
tion that it recommends . SAS No. 82 specifies certain aspects of what should be
documented, but does not address the means by which that assessment should be docu-
mented. With regard to documentation of internal controls it found that documentation
"takes different forms, including firm-specific checklists and preparation of detailed
descriptions of the entities policies and procedures" (POB, 2000, p . 27) .
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2. The t-statistic for difference in mean values had a probability of 0 .069 .
3. According to Shelton et al . (1999) even though firms encourage or require fraud

risk assessments to be performed by a manager or partner, representatives from several
firms indicated that in practice seniors might perform the review with concurrence by
superiors . This coupled with the fact that seniors would be in training to perform this
function means it is realistic to use them as participants in this study .

4. The instrument was created prior to the final release of SAS No . 82 .
5 . In order to provide every opportunity for the participants to calibrate their confi-

dence ratings, a preliminary general assessment preceded the confidence probe on a
separate screen . This probe asked for the participants' predicted performance in
recognizing "general statements" supported by the evidence . Only the confidence ratings
for detail and facts are analyzed as all target statements in the memory test were
fact-oriented rather than general in nature .

6. This probe was to insure that participants were answering questions about the
firm they had documented rather than the second, unrelated client .

7. While we did not anticipate any biases due to the frequency of responding "yes"
or "no", we balanced our design so that exactly half the statements (whether in the
documentation prompts or just on the recognition test) had "yes" as the correct response .

8 . One participant did not report his/her job position .
9. The initial agreement between the raters was greater than 80% and the items

used in the analysis were those that followed reconciliation of differences between the
raters .

10 . It is impossible to be certain from the documentation whether Notes participants
considered items to be positive or negative indicators of fraud . Therefore, we assume
that participants followed the professional guidelines and considered all and only the
items we constructed as positive fraud indicators to be such . Our analysis reflects this
assumption .

11 . The items on the recognition test were not taken verbatim from the case text,
but were written to convey the meaning without the context of the narrative . For
example, the evidence narrative said "The previous firm did not report knowledge of
any significant problems on the audit or relations with management ." The related recog-
nition test item said, "The previous auditor noted no significant audit exceptions, and
no reason to believe that fraud had ever occurred ."

12 . Pretests were used to minimize the possibility that participants would not iden-
tify items other than those on the 24-item list as being important . Our participants in
the notes condition, however, did document some items in addition to those on the
recognition test . These items were very limited in number and included things like refer-
ences to the internal audit staff . We have not included a summary since there were so
few items and their relation to judgment cannot be tested .

13 . Lack of a significant interaction implies that that mean values that would be tested
in H2 (i .e . only documented items compared across documentation modes) and H3 (i .e .
only undocumented compared across documentation modes) are not significantly
different

14. The recognition rate for positive and negative indicators was identical, 80 .6% .
15. We do not believe the relationship between memory for fraud items and

judgment is linear. We conducted additional analyses using cut-off points other than 0 .6
to dichotomize the participants' likelihood assessments . The results of those analyses
were substantially the same, though weaker .
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THE EVALUATION OF AUDITOR
PERFORMANCE: THE ROLE
OF EVIDENCE RECALL,
INTERPRETATION AND WEIGHTING
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ABSTRACT

While prior research has found that outcome information affects jurors'
evaluations of auditor performance, little is known about the underlying
cognitive processes that give rise to this outcome information effect in
auditor liability settings . This study extends previous research in
accounting and psychology by investigating whether jurors' recall, inter-
pretation and weighting of trial evidence mediates the relationship between
outcome information and the evaluation of the auditors' performance . The
research question was examined using an experiment with 71 surrogate
jurors. Path analytic modeling reveals that the effect of outcome infor-
mation on the evaluation of the auditors' performance is mediated by the
jurors' interpretation and weighting of the trial evidence, but that recall
had no impact on the performance evaluations of the auditors.
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INTRODUCTION

During the 1990s the auditing profession faced a litigation crisis that saw the
largest audit firms in the United States (then the "Big 6") spending inordinate
sums on litigation. On an annual basis, such expenditures by the Big 6 collec-
tively reached as much as $1 billion, which was approximately 20% of the Big
6 firms' annual audit and accounting revenue (Mednick, 1996) . Even after
factoring in insurance recoveries, litigation costs still amounted to an astounding
11 .9% of revenues . Furthermore, this trend of large payments by CPA firms
seems to continue unabated . As Berton (1999a) notes, CPA firms are "still
coughing up the dough." This crisis was not limited to the Big 6 as regional
and local firms were likewise affected (CPA Journal, 1990) .'

In response to the rash of litigation in the 80s and 90s, accountants sought
and won some important judicial and tort reforms, such as The Private Securities
Litigation Reform Act of 1995 (Cloyd et al., 1998) . Despite such reforms, the
litigation crisis is far from over (Cloyd et al ., 1998), since predicting the future
course of litigation against auditors is difficult due to the evolutionary nature
of the law and because judges/courts may attempt to circumvent national reforms
(Silicano, 1997) . Plaintiffs attorneys will likely shift much of their litigation
against auditors to more favorable state venues in an attempt to circumvent
reforms at the national level (Palmrose, 1997a, p . 356). In addition, Berton
(1999b) reports that affiliates of major accounting firms throughout the world
are increasingly becoming targets of litigation, which is likely to boost the costs
of auditing in the United States .

Given the substantial effect of litigation on the auditing profession in the
past, as well as its likely continued effect in the future, understanding the factors
that affect the ex post evaluation of auditor performance is critical (Kinney,
1993, 1994 ; Palmrose, 1997a). One such factor that has been investigated in
prior accounting and auditing research is the availability of outcome informa-
tion (J . Anderson et al ., 1997; Kadous, 2000; Lowe & Reckers, 1994). This
research has found that information regarding ex post audit outcomes that is
available to the evaluator (e .g . judge, juror, or regulator) often has a very signif-
icant affect on the evaluation of the auditor, even in settings where using such
information is clearly not appropriate .

This study extends this prior research by exploring the cognitive factors
that give rise to the outcome information effect in auditor liability settings . This
extension is important because prior research in psychology has shown that
outcome effects are context specific (Hawkins & Hastie, 1990), which under-
scores the importance of studying outcome effects in the particular context of
interest. Furthermore, understanding the source of outcome effects in auditor
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liability settings should allow auditors to work proactively to reduce their
exposure to outcome effects ex ante, or to select the most appropriate strategies
in court ex post to mitigate the specific cognitive factors producing the effect .
Accordingly, this study hypothesizes that outcome knowledge influences
the jurors' recall, interpretation and weighting of trial evidence and that
these processes mediate the relationship between outcome information and
performance evaluation .

A MODEL OF JUROR DECISION MAKING

This study uses a general model of juror decision making based upon information
integration theory (N . Anderson, 1981, 1974) to develop hypotheses regarding how
outcome information affects the ex post evaluation of auditor performance. The
general model represents a juror's decision regarding the likelihood of "guilt"
as the outcome of an information integration process described in terms of
an algebraic combination rule (Hastie, 1993) . 2 The juror combines the evidence
presented at trial to form a subjective estimate of the likelihood of guilt, which is
then compared to the appropriate standard of proof (i .e. reasonable doubt or
preponderance of the evidence) . If the likelihood exceeds the standard of proof,
the juror returns a verdict in favor of the plaintiff or prosecution . Otherwise, the
judgment is "for" the defendant . Information integration models have been found
at work in many different decision-making tasks including juror decision-making
(Hastie, 1993 ; Kaplan & Miller, 1978 ; Ostrom et al ., 1978) .

According to the model, a juror's subjective likelihood of guilt (J) is a
weighted average of their initial opinion and the information obtained during
the trial (Hastie, 1993) :

J= (1)

J can range from 0 to I with 0 indicating an absolute belief of innocence and 1
indicating an absolute belief of guilt . s, represents the subjective value of guilt
conveyed by a particular piece of evidence, again ranging from 0 (total inno-
cence) to I (total guilt), with so indicating the juror's initial belief, w1 indicates
the weight or importance assigned to each of the k pieces of evidence, or the
initial opinion (wo) . The model explicitly assumes that jurors are likely to have
preconceived opinions or attitudes (so). However, prior attitudes will not affect
jurors' final decisions if the jurors set aside their prior beliefs and assign a weight
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of 0 to the prior attitude . Such a weight is implied by the instruction to the jurors
to base their decision only upon the evidence presented during the trial and to
disregard any preconceived opinions or information that they may have heard
about the case from other sources (e.g . newspapers) before the trial began .

The process by which the juror calculates J and returns a verdict includes
several distinct steps : evidence recall, interpretation (or valuation), weighting,
and integration . First, the juror must select the admissible evidence from all of
the inputs encoded from the trial (Pennington & Hastie, 1981). The judge's
instructions often specify what may or may not be considered evidence . For
example, the fact that someone is indicted or named as a defendant in a lawsuit
should not be considered evidence nor should the attorneys' opening statements,
closing arguments, or questions asked by the judge and attorneys . Additionally,
other inadmissible evidence may have been presented at trial and the judge may
have instructed the jury to disregard this evidence .

Following the selection of evidence, the juror interprets the evidence and
converts each item of evidence to a scale value s, . Anderson (1981, p . 5) refers
to this operation as the process by which information is extracted from the
physical stimulus using some dimension of judgment (e.g. probability of guilt)
set out in the task instructions . Thus, in terms of the juror decision-making
model this interpretation operation denotes the chain of processes that lead from
the evidence presented at trial to the subjective probability of guilt conveyed
by the piece of evidence .

Following the interpretation process, jurors must assign weights to each piece
of evidence and their initial belief of guilt or innocence . Ideally, jurors should
assign a weight of 0 to their initial belief since under American law defendants
are presumed innocent until proven guilty . Weights assigned to the evidence
presented during a trial will depend upon many different factors including (but
not limited to) evidence credibility, relevance and importance .

After the scale values (s) and weights (w) have been determined for each
item of evidence, the information is integrated by weighting the scale values
by the weights and summing the information into a judgment (J) of the likeli-
hood of guilt using Eq . (1) . The judgment is compared to the standard of proof
required to convict. A verdict of guilty is returned if the standard of proof is
met or exceeded .

ROLE OF OUTCOME INFORMATION IN THE MODEL
AND DEVELOPMENT OF HYPOTHESES

The previous section presented a general model of juror decision-making . This
section applies the general model to lawsuits against auditors for failure to



Outcome Information and the Evaluation of Auditor Performance

	

81

detect fraudulent financial reporting by management . Hypotheses are developed
regarding the role of outcome information as well as the cognitive factors that
give rise to the outcome information effect . The context used in this study, the
failure of auditors to detect management fraud, was chosen as the backdrop for
the current study for several reasons . First, management fraud detection is an
area that is likely to be very susceptible to outcome information effects as red
flags may be far easier to identify ex post than ex ante (Buchman, 1985) .
Second, almost half of all lawsuits against auditors of bankrupt companies
include allegations of undetected management fraud (Palmrose, 1997b) . Third,
Congress and the SEC have both been highly critical of auditors' performance
in detecting management fraud (Hearings, 1977, 1989 ; General Accounting
Office, 1989 ; MacDonald, 1999 ; Treadway Commission, 1987), and this study
will be useful in determining the extent that outcome effects may contribute to
such perceived deficiencies . Finally, this is an area that is likely to see increased
regulatory attention since the SEC has publicly stated that it plans to more
aggressively prosecute fraudulent financial reporting in the future (MacDonald,
1999 ; Schroeder, 2001) .

Prior research on outcome information effects has shown that bad outcomes
lead to unfavorable evaluations of performance and good outcomes lead to
favorable evaluations (Anderson et al ., 1997 ; Baron & Hershey, 1988; Brown
& Solomon, 1987, 1993 ; Lipe, 1993 ; Lowe & Reckers, 1994; Kadous, 2000) .
Therefore, in the context of a lawsuit against an auditor for failure to detect
management fraud, a juror who knows that management fraud (the "bad
outcome") was discovered after an audit was completed should be more likely
to believe that an auditor breached the standard of care (Buchman, 1985) .
Alternatively, a juror may be more likely to conclude that the standard of care
was adequate if a good outcome occurs than if either no outcome information
is available or a bad outcome occurs. This suggests the following hypothesis,
which is a replication of prior work in a management fraud context :

Hi : Juror evaluations of auditor performance will be affected by outcome
knowledge with evaluations being adversely affected by bad outcomes
(occurrence of fraud) and favorably affected by good outcomes (the
non-occurrence of fraud) .

As stated in the introduction, the main focus of this paper is on understanding
the cognitive mechanisms that give rise to the outcome information effect in
auditor liability settings. This is accomplished in this study by examining the
role of outcome information in the relevant subtasks of the judgment process :
evidence recall, evidence interpretation and evidence weighting .'
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Evidence Recall

When evaluating an auditor, the jurors' first task is to recall the admissible
evidence from all of the inputs encoded from the trial (Pennington & Hastie,
1981). However, as suggested by Slovic and Fischhoff (1977), outcome infor-
mation may affect evidence recall . The recall of evidence is a deliberate task
and jurors may use outcome information as a cue to retrieve evidence . In
lawsuits against auditors, if jurors use the reported outcome (e.g. management
fraud) as a cue to recall information, the jurors may retrieve more evidence
that is consistent with the reported outcome and less evidence that is inconsis-
tent with the reported outcome than they would have otherwise retrieved in
foresight. Thus, outcome information may result in "biased retrieval ." This is
similar to prior research that found that subjects could recall more facts that
supported decisions they had made than facts that contradicted their decisions
(Brown & Solomon, 1993 ; Dellarosa & Bourne, 1984). In addition, the type of
evidence recalled, either outcome consistent or inconsistent, should directly
influence the performance evaluation of the auditor by a juror . Recall of
evidence that is consistent with fraud should adversely affect the evaluation of
the auditor, and recall of evidence that is inconsistent with fraud should posi-
tively affect the auditor's evaluation. This leads to the second and third
hypotheses :

H2 : Outcome information will affect the nature of the evidence recalled,
with jurors recalling in hindsight more evidence that is consistent with
the reported outcome than they would have otherwise recalled without
the outcome information .

H3 : The nature of the evidence recalled (i.e . consistent or inconsistent
with management fraud) will influence the performance evaluation of the
auditor.

Evidence Interpretation

Following the recall of evidence, the juror must interpret the evidence . At this
stage of the decision making process, the juror extracts information from the
physical stimulus using some dimension of judgment (e .g . probability of guilt)
set out in the task instructions (Anderson, 1981, p . 5). Outcome information is
also expected to affect this valuation operation. In foresight, the proper inter-
pretation or implication of evidence may seem ambiguous . However, after the
outcome is known, the evidence may seem to clearly imply the outcome (Slovic
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& Fischhoff, 1977) . Fischhoff (1975, p . 297) suggested that "upon receipt of
outcome knowledge judges immediately assimilate it with what they already
know about the event in question. In other words, the retrospective judge
attempts to make sense, or a coherent whole, out of all that he knows about
the event." In a litigation context, evidence that appeared rather innocuous ex
ante may be interpreted by the jurors to be consistent with the outcome reported
(Casper et al., 1988; Casper et al., 1989) . This "retrospective sense making" is
expected to directly affect the interpretation of evidence in auditor liability
settings and this interpretation of the evidence is expected to have a direct effect
on the performance evaluation of the auditor. This leads to hypotheses H 4 and
HS :

H4 : Outcome information will affect the interpretation of ambiguous
evidence, with the evidence being interpreted in hindsight to be more
consistent with the reported outcome than what would otherwise occur
without the outcome information .

HS : The manner in which evidence is interpreted will influence the perfor-
mance evaluations of the auditor .

Evidence Weighting

In the last step of the decision process, the juror must combine the implica-
tions of the pieces of evidence to arrive at an overall decision . The most common
method used to model this integration process is the use of an algebraic combi-
nation rule, where weights are applied to each of the pieces of evidence before
they are combined to yield a final decision (Hawkins & Hastie, 1990; Anderson,
1981). Weights assigned to the evidence will depend upon many different factors
including (but not limited to) evidence credibility, relevance and importance .
Ceteris paribus, as each of these three characteristics increases, so does the
weight assigned to the evidence .

Outcome information is expected to affect each of these characteristics . First,
evidence that appears consistent with the outcome is likely to be considered more
credible by a juror . For example, if two expert witnesses provide conflicting opin-
ions about the appropriateness of a certain medical procedure that contributed to
a patient's death, the expert who argues that the procedure was inappropriate may
seem more credible due to the consistency between the outcome and his
testimony even though in reality most doctors would have performed the same
procedure under the circumstances (the testimony of the other expert witness) .
Jurors may not appreciate the probabilistic nature of some decision processes and
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that good decisions ex ante can lead to bad outcomes resulting in inflated
estimates of credibility for outcome consistent evidence . Second, evidence con-
sistent with an outcome may seem more relevant than inconsistent evidence .
Consistency between evidence and an outcome may imply that such evidence is
relevant for the decision even though perhaps the relationship was coincidental
or illusory . Jurors inexperienced in matters being judged may perceive causal
relationships where none exist and decide mistakenly that irrelevant information
was in fact relevant . Finally, outcome information may affect the perceived
importance of evidence for determining guilt or innocence . Evidence that is
consistent with the outcome will appear more important than evidence that
is inconsistent since these factors seemingly led to or caused the outcome .

In the context of a juror evaluating an auditor's performance in detecting
management fraud, the weighting of evidence is expected to be dependent upon
the consistency between the evidence item and the reported outcome . Evidence
consistent with the reported outcome is expected to be weighted more heavily
in hindsight than in foresight . Evidence that is inconsistent with the reported
outcome is expected to be weighted less heavily in hindsight than in foresight .
Furthermore, the jurors' weighting of the evidence is expected to directly influ-
ence the performance evaluation of the auditor . This leads to the last two
hypotheses:

H6 : Outcome information will affect the weighting of evidence, with
evidence consistent (inconsistent) with the reported outcome being
weighted more heavily (less heavily) in hindsight than in foresight.

H7: The weighting of evidence by the performance evaluator will directly
affect the evaluation of the auditor .

RESEARCH METHODOLOGY

The research hypotheses were tested in an experiment conducted on the campus
of Indiana University . This section discusses the experimental design, partici-
pants, instrument and task, and the dependent, independent, and mediating
variables used in the study .

Overview of Experimental Design

Subjects were randomly assigned to one of three different outcome conditions :
no-outcome, bad-outcome, or good-outcome .' In the no-outcome group, subjects
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were told that the company used in the case had been randomly selected from
the client list of the auditor, and whether management fraud had occurred at
the company during the year in question was not known . Subjects were informed
that they should evaluate the auditor based upon the information provided in
the case. Such an evaluation should be comparable to an evaluation performed
in foresight .

Subjects in the bad-outcome group were informed that after the audit was
completed allegations arose that management had intentionally overstated the
value of inventory in its financial statements . A special fraud investigation
concluded that management fraud had occurred . Subjects in the good-outcome
group were also told of the allegations of fraud in the financial statements,
however, they were told that the special fraud investigation concluded that no
management fraud had occurred. While the good-outcome condition is some-
what artificial because litigation is not common when good outcomes occur,
the results related to the good-outcome condition are still useful and interesting .
Most audits do not result in audit failure, and accordingly, understanding how
the performance of auditors is viewed when good outcomes occur is useful .

Participants

Seventy-one individuals, solicited through a variety of classes in the College
of Arts and Sciences, participated in the experiment .' However, seven subjects
were dropped from the experiment for various reasons : five subjects incorrectly
answered the manipulation check at the end of the experiment, one subject indi-
cated he had difficulty understanding the case, and two subjects missed multiple
quiz questions used to determine if the subject was being attentive to the mate-
rials presented (one of these subjects also incorrectly answered the manipulation
check). Thus, the results reported in this study are based upon the remaining
sixty-four subjects. The seven subjects eliminated were almost evenly split
amongst the three conditions included in the experiment . Furthermore, the
results reported in this paper were not significantly affected by the elimination
of the seven subjects previously mentioned .

Students from approximately 30 different majors from across the university
were represented in the sample with education being the most heavily repre-
sented major (eleven subjects) and computer science being the second most
frequent major (seven subjects). Approximately 61% of the sample was male
and generally the sample was fairly young, as might be expected on a college
campus. The mean age of the subject group was 21 .1 years with a sample
standard deviation of 2 .3 years . Approximately 85% of the students were college
juniors and seniors . Self-reported ratings of political beliefs were measured on
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an 11-point scale ranging from very liberal (1) to very conservative (11) . The
mean response was 5.4 and the sample standard deviation was 2 .5. Both very
liberal and very conservative viewpoints were represented in the sample . All
subjects were U.S. citizens .

Instrument and Task

An experiment was constructed using accepted guidelines for demonstrating the
nonnormative use of outcome information (J. Anderson et al ., 1997; Hershey
& Baron, 1992, 1995) . These guidelines require that : (1) subjects be provided
with adequate information so that they will not be outcome dependent ; (2)
subjects are explicitly informed that they have all information that was avail-
able to the decision maker ; and (3) subjects were explicitly directed to evaluate
the decision maker as if they did not know the outcome .

The experiment required subjects to read through a case booklet and complete
eight separate tasks. A summary of the eight tasks is included as Fig . 1, and
an abbreviated form of the instrument is included as Appendix A . 6 The first
task provided subjects with several pages of background information about
financial statements and auditing . This information was designed to provide
subjects with the background material that jurors would typically be provided
during a trial and that was considered necessary to evaluate the performance
of an auditor . After the subjects had read this information, they completed six
questions to test their understanding of the material (Task 2) . 7

In the third task, subjects read the case that was used as the basis for the
performance evaluation of the auditors . The case involved the audit of inven-
tories of a consumer electronics retail chain by a large, international CPA firm .
Most of the information in the case dealt with the auditors' observation of the
physical inventories of the client company .$ The case began with background
information about the CPA firm followed by a manipulation of the outcome of
the audit, the independent variable (details regarding the independent variable
are discussed later in this section) . This was followed by a description of the
audit procedures performed by the CPA firm and the results of those tests . The
case ended by stating that the auditors had concluded that inventory was fairly
stated based upon the procedures performed . Approximately five pages of infor-
mation was provided during the third task to ensure that the subjects were
provided with adequate information so as not to be outcome dependent (Hershey
& Baron, 1992, 1995 ; Anderson et al ., 1997), but yet not impairing subjects
with information overload (Casper et al ., 1989, p . 297) .

After the subjects had read the entire case, they were asked to assess the suf-
ficiency of evidence gathered by the auditor (Task 4) . Subjects were specifically
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told that they had been given all of the relevant information that was available
to the auditors at the time of the audit and that they should base their evaluation
of the auditor on this information . Furthermore, subjects who had received
outcome information were specifically told that they should not allow their
decisions to be affected by the outcome information . Next, subjects performed a
recall task (Task 5), where they were asked to recall and list as many of the case
facts as possible. Care was taken in designing the case scenario to include
sufficient information (i .e . approximately 20 different pieces of evidence) to
make the recall task meaningful . This was followed by an evidence interpreta-
tion task (Task 6) and an evidence weighting task (Task 7) . In the final task,
subjects provided demographic information, completed a manipulation check and
indicated how understandable they had found the case (Task 8). Overall, subjects
responded that they found the case very understandable, with the average
response equal to 9 .2 on an 11-point scale .

Compensation

Each subject received up to $15 of compensation for participating in the exper-
iment. Subjects were informed of the pay scheme, which included both fixed
and variable components, before beginning the experiment . First, subjects
received $5 for participating in the experiment, regardless of their performance.
This fixed component was included in the pay scheme to guarantee prospec-
tive subjects that they would have some earnings for participating in the
experiment. Second, subjects earned up to $10 of additional compensation by
correctly answering five questions on a post-experimental quiz, paid at a rate
of $2 per question answered correctly. This $10 variable portion of the compen-
sation was designed to encourage subjects to pay close attention to the case
materials. Sixty-five of the subjects answered the post-experimental questions
correctly thus earning the full $15 . The other six subjects each missed one
question earning $13 each.

Independent Variable

Outcome information, the sole independent variable, was manipulated in
Task 3 . Participants assigned to the no-outcome group were told that the
company they were evaluating was selected randomly from the client list of
the auditor, and no outcome information was provided . Subjects in the bad-
outcome group were informed of the occurrence of management fraud at the
beginning of task 3, the presentation of case facts . This is similar to trial settings
where jurors would be informed of the outcome in the attorneys' opening
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statements before the case information is presented. Subjects receiving the
bad-outcome manipulation were provided the following paragraph :

Quest's auditors did not detect any management fraud during the 1992 audit . However, after
the 1992 audit was completed, allegations arose that Quest's management intentionally over-
stated the value of Quest's inventories in its 1992 financial statements . A special fraud
investigation concluded that management fraud had occurred . However, the fact that
the auditors did not detect the management fraud does not necessarily imply that their
performance was inadequate. You should evaluate the auditors' performance using the
information that was available to the auditors at the time they performed the audit . Please
do not allow your decisions in this case to be affected by the conclusions of the special
fraud investigation .

The good-outcome manipulation was identical to the bad-outcome manipula-
tion paragraph except that the highlighted text read as follows :

A special fraud investigation concluded that no management fraud had occurred .
However, the fact that no management fraud occurred does not necessarily imply that
the auditor's performance was adequate.

The instructions to the subjects to ignore the outcome information are impor-

tant from a judicial standpoint . In such suits against auditors for failure to detect
fraud, the defendant's actions should be judged based upon the circumstances
existing at the time of the audit, and jurors should base their verdicts only on
the evidence presented (Prosser & Keeton on Torts, 1985, Sec . 170; Sand et
al ., 1997) . The courts have ruled consistently that an adverse outcome does not
constitute or prove negligence (Staloch v. Holm, 1907, p . 264 ; Teig v . St . John's
Hospital, 1963, p . 527) .

Dependent Variable

The experiment included one dependent variable, performance evaluation, which

was measured immediately after subjects had read all of the case materials .
Subjects evaluated the performance of the auditors by assessing the sufficiency
of the evidence gathered by the auditors. This measure of performance was
chosen because of alleged deficiencies in evidence sufficiency in 67% of the
cases against auditors in a review of SEC cases involving fraudulent financial
reporting (Treadway Commission, 1987) . Subjects were provided with the
following statement :

Brown and Daniels (the auditors) gathered sufficient evidence to support their opinion that
the inventory of Quest at December 31, 1992 was fairly stated .

Subjects indicated how strongly they agreed with the above statement on an
eleven-point Likert scale ranging from "Strongly Disagree" to "Strongly Agree ."
The responses to this question will be used to test the first hypothesis .
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Mediating Variables

Three mediating variables were included in the experiment : evidence recall,
evidence interpretation, and evidence weighting. Measures of these variables
were obtained in tasks five, six and seven, respectively .

In Task 5, subjects were provided a large t-account . On the left side they
were asked to record all of the case facts they could recall that would cause
them to believe the auditor should have suspected management of misstating
the balance of inventory in the financial statements (FCUES) . On the right side
they were asked to record all of the facts they could recall that would cause
them to believe that the inventory balance was fairly stated (NFCUES). The
recall measure used in this experiment was the net number of fraud cues listed
by the subject and was calculated as the number of items indicative of manage-
ment fraud listed on the left side of the t-account less the number of items not
indicative of management fraud listed on the right side of the t-account
(NFCUES-FCUES) .9

The evidence interpretation task (Task 6) provided the subjects with four
items of evidence from the case that were somewhat ambiguous . Three of the
items involved some form of misstatement in the physical inventory that had
been uncovered by the auditor, while the fourth item related to missing
documents . The four items that the subjects were asked to interpret were care-
fully selected to provide some ambiguity to allow for multiple interpretations .
For example, the first item subjects were asked to interpret is reproduced below :

Quest sells approximately 4,200 different items although most stores do not carry all items .
At the physical inventories, Brown and Daniels double-checked the counts of some of the
items. The results are summarized below:

All of the counts that were in error, except for one, were off by less than 5% of the correct
quantity . One of the counts at the warehouse was off by 12% .

On one hand, subjects could interpret these results as providing strong evidence
that inventory was fairly stated because almost all items were properly counted
and those that were misstated were not misstated by significant amounts . On
the other hand, subjects might interpret this item as providing little proof that
the inventory was fairly stated since only two of the company's 48 stores and

No. Items Double-Checked No. Correct No. in Error

Store No. 1 85 81 4
Store No. 2 100 92 8
Warehouse 90 84 6
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the warehouse had been observed by the auditors and less than 1% of the items
were double-checked at these stores . Given that such limited tests uncovered a
number of minor errors and one significant error, subjects might conclude that
these tests provide very little evidence that the inventory is fairly stated, or
alternatively, constitute evidence that inventory was misstated .

Subjects were requested to interpret each of the items along two different
dimensions . First, subjects were asked to interpret each of four items in terms
of whether it provided evidence that the inventory balance was fairly stated .
Each of the items was rated on an eleven-point Likert scale with endpoints
ranging from "Strong Evidence that Inventory was Misstated" to "Strong
Evidence that Inventory was Fairly Stated ." Second, subjects were presented
with the following question :

To the extent that the last item caused you to believe inventory may have been misstated,
do you believe the misstatement was probably intentional or unintentional?

Subjects responded to the above question on an eleven-point Likert scale ranging
from "Intentional" to "Unintentional." Thus, subjects first interpreted whether
the item was indicative of inventory misstatement, and second whether the
misstatement was intentional or unintentional . 10 For each of the four items, a
measure of intentional misstatement was calculated by multiplying the response
to the first question (likelihood of misstatement) by the response to the second
question (degree of intent) . This measure of intentional misstatement was
summed over the four items evaluated to give one overall evidence interpreta-
tion measure .

Task 7 was an evidence weighting task . Subjects were presented with four
items from the case and were asked to indicate how much each of the facts
affected their performance evaluation decisions . Subjects responded on an
eleven-point scale ranging from "No Effect on Decision" to "Very Significant
Effect on Decision." Two of these items were consistent with management fraud
(merchandise in the repair area had been counted even though the merchandise
belonged to customers, and the inventory in the camera department had been
counted twice) while two were not indicative of management fraud (the inven-
tory levels were very reasonable in comparison to both the prior year inventory
levels and industry averages, and the manager voluntarily pointed out slow-
selling merchandise to the auditors) . Cues consistent with the reported outcome
were expected to be weighted more heavily in hindsight than in foresight .
Therefore, cues consistent with management fraud were expected to have a more
significant effect on the decisions of subjects told that management fraud had
occurred than subjects told that fraud had not occurred . On the other hand, just
the opposite was expected for the cues that were not indicative of management
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fraud. To obtain an overall weighting measure, the weights assigned to the fraud
consistent cues were reverse coded and the responses were summed across the
four questions ."

EMPIRICAL RESULTS

Table 1 provides descriptive statistics by condition, prior to standardization, for
the three hypothesized mediating variables as well as the performance evalua-
tion measure . The evidence recall measure reflects the net number of cues
recalled consistent with management fraud. The evidence interpretation and
evidence weighting measures reflect mean responses to the interpretation
and evidence weighting items (see the previous section for additional details
regarding measurement) . For evidence interpretation, the theoretical range for
each item is from 1 to 121 and for evidence weighting the theoretical range is
from 1 to 11 . The dependent variable, performance evaluation, also has a theo-
retical range from 1 to 11 . For evidence recall, the mean of the bad-outcome
group was expected to exceed the mean of the no-outcome group, and the mean
of the good-outcome group was expected to be less than the mean of the no-
outcome group . For evidence interpretation, evidence weighting and performance
evaluation, the means of the bad-outcome group were expected to be lower
than the means of the no-outcome group, while the means of the good-outcome
group were expected to exceed the means of the no-outcome group .

* Net number of cues recalled consistent with management fraud (number of cues recalled that
were consistent with management fraud less the number of cues recalled not consistent with manage-
ment fraud) .
** Average per-item measure of intentional misstatement ; the theoretical range of each item is from
1 to 121 .
*** Average measure of evidence weighting ; the theoretical range of each item is from I to 11 .

Table 1 . Descriptive Statistics for Mediating and Dependent Variables .

Condition N
Evidence

	

Evidence
Recall*

	

Interpretation**
Evidence Performance

Weighting*** Evaluation

Mean Ratings (standard deviations in parentheses)

Bad-Outcome Group 20 0.50 29.39 5 .31 5 .30
(1 .82) (14 .40) (1 .35) (2 .43)

No-Outcome Group 22 1 .64 43.88 5 .65 7 .23
(2 .11) (29 .57) (1 .94) (2.91)

Good-Outcome Group 22 0 .77 48.36 6 .13 7 .45
(2 .11) (24.85) (1 .93) (2 .56)
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Comparison of the means for evidence interpretation, evidence weighting and
performance evaluation by condition reveals that the means for each of these
three variables are all in the "expected direction ." In other words, for each of
these variables the mean of the bad-outcome group was lower than the mean
of the no-outcome group, and the mean of the good-outcome group exceeded
the mean of the no-outcome group. However, this was not the case with the
evidence recall measure . For evidence recall, the mean of the no-outcome group
exceeds the means of both the good-outcome and bad-outcome groups .

The correlations among the variables are reported in Table 2 . Several
correlations among the independent, mediating and dependent variables are
significant, as would be expected given the hypotheses proposed . In addition,
one of the correlations among the mediating variables was significant and
another was marginally significant . The correlation between evidence recall
and evidence interpretation was -0 .34, which was significant at the 0 .01 level .
The correlation between evidence recall and evidence weighting of -0.23 was
marginally significant (p = 0 .07) . These negative correlations are not particularly
surprising, however, since they indicate that individuals who recalled more (net)
fraud consistent cues were more likely to interpret and weight the evidence in
a manner consistent with management fraud .
H i predicts that a juror's evaluation of an auditor's performance will be

affected by outcome knowledge with evaluations being adversely affected by
bad-outcome information and favorably affected by good-outcome information .
As noted earlier, this hypothesis is essentially a replication of prior work in a

Table 2. Correlation Matrix .

Note : significance levels in parentheses .

Outcome
Information

Evidence
Recall

Evidence
Interpretation

Evidence
Weighting

Performance
Evaluation

Outcome
Information

1 .00

Evidence 0 .05 1 .00
Recall (0 .71)

Evidence 0 .31 -0 .34 1 .00
Interpretation (0 .01) (0.01)

Evidence 0.19 -0 .23 0 .15 1 .00
Weighting (0 .14) (0.07) (0 .23)

Performance 0 .31 -0 .16 0 .52 0.42 1 .00
Evaluation (0 .01) (0.20) (0 .01) (0.01)
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management fraud context. However, the results of this hypothesis are quite
important since testing hypotheses two through seven would be illogical if the
first hypothesis is not supported . Subjects' responses regarding the sufficiency
of evidence gathered by the auditors were used to test the first hypothesis, and
Table 1 provides descriptive statistics for the performance evaluation measure
by condition . As hypothesized, the average performance evaluation was highest
for those subjects receiving the good outcome and lowest for those receiving
the bad outcome . The mean performance evaluation of the no-outcome group
fell between the good- and bad-outcome means .

Analysis of variance (ANOVA) and planned contrasts were used to test H 1 .
The results of the ANOVA are reported in Table 3, which show that the main
effect, outcome information, is significant at the 0 .021 level. This provides
strong support that outcome information does affect performance evaluation .
To determine whether the means of the bad-outcome and good-outcome groups
were significantly different than the no-outcome group, planned contrasts were
used. The contrast of the means of the bad-outcome and the no-outcome groups
was significant (t = 2.36, p < 0.011, one-tailed); however, the contrast between
the no-outcome and good outcome groups was not significant (t = 0 .28,
p < 0.39, one-tailed). Thus, while bad-outcome information had a significant
adverse effect on performance evaluations, a similar significant, favorable effect
was not observed when good-outcome information was reported . Thus, H, is
supported for bad-outcome information, but not for good-outcome information .
This is consistent with much of the prior research in other contexts that has
found that the effect of bad outcome information is generally greater than that
of good outcome information (Hawkins & Hastie, 1990) .

Path analysis was used to test the remaining hypotheses. Using path analysis,
the total effect of one variable on another can be decomposed into its direct
and indirect effects . The direct effect is the portion of the total effect that is
not mediated or transmitted by one or more other variables, while the indirect
effect is the portion of the total effect that is mediated or transmitted by other
variables . 12 For purposes of the path analysis, OUTCOME was converted to an

Table 3. ANOVA Findings for Evaluation of Auditor Performance .

Source of
Variation

Sum of
Squares df

Mean
Squares F-Value P-value

Outcome 57.84 2 28.92 4 .13 0 .021
Error 427.52 61 7 .01

Total 485 .36 63
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ordinal scale with the values of OUTCOME being I for subjects included in
the bad-outcome condition, 2 for subjects in the no-outcome condition, and 3
for subjects in the good-outcome condition, similar to previous research (Casper
et al ., 1989) . Additionally, since the ranges and means of the variables are quite
heterogeneous due to the various ways in which the variables were measured
and aggregated, all variables were standardized to aid in comparison of effect
sizes between variables (Hatcher 1994) .

As noted earlier in the discussion of H p outcome information had a signif-
icant effect on performance evaluation . Figure 2 shows the results of a very
simple path analysis where performance evaluation is determined solely by
outcome information . The path coefficient of 0 .31 is highly significant (t = 2 .59,
p < 0.01, one-tailed) and indicates that a one standard deviation change in
outcome information results in a change of approximately one-third of a stan-
dard deviation in performance evaluation . In such a simple model with only
one dependent and one independent variable, the path coefficient is equivalent
to a correlation between the two variables and the R 2 of the model reveals that
9.61 % of the variance in performance evaluation can be explained by the inde-
pendent variable . Clearly, there is a strong, significant relationship between
these two variables .

The conceptual model is expanded in Fig. 3 to include the effects of the
three mediating variables : evidence recall, evidence interpretation and evidence
weighting.' The Goodness of Fit Index (GFI) for this model was 0 .92, which
is indicative of an acceptable fit of the model to the data . As shown in the
figure and summarized in Table 4, evidence interpretation and evidence
weighting play important mediating roles, but evidence recall does not . The
path coefficient between outcome information and evidence recall is not signif-
icant (t = 0 .38, p = 0.35, one-tailed). Thus, H2, which posits that outcome
information will affect the nature of the evidence recalled, is not supported .
Furthermore, the path between evidence recall and performance evaluation is
also insignificant (t = 0.58, p = 0.28, one-tailed) . Therefore, H3, which predicts
that the nature of the evidence recalled would influence the participant's

Fig. 2 . Effect of Outcome Information on Performance Evaluation .
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Table 4. Interpretation of Effects in a Model of Auditor Performance
Evaluation .

performance evaluation, is likewise not supported . Finally, as noted in Table
4, the indirect effect of outcome information via evidence recall, calculated as
the product of the two previously mentioned path coefficients, is negligible (less
than 0.01) . This should not be surprising since neither H2 nor H 3 was supported.

In contrast to evidence recall, evidence interpretation plays an important
mediating role between outcome information and performance evaluation. The
path coefficient between outcome information and evidence interpretation of
0.31 is significant (t = 2.54, p < 0.01, one-tailed) providing strong support for
H4 . In addition, the path coefficient of 0 .45 between evidence interpretation and
performance evaluation is also highly significant (t = 3.97, p < 0.01, one-tailed),
which provides strong support for H 5 . Furthermore, as shown in Table 4, the
indirect effect of outcome information via evidence interpretation, which is the
product of the two path coefficients, is 0.14. Thus overall, 45 .2% of the total
effect of outcome information in this study is due to its indirect effect via
evidence interpretation . 14 The outcome information clearly affected the inter-
pretation of evidence, which in turn affected the evaluation of the performance
of the auditor.

Evidence weighting also appears to play an important mediating role . The
path coefficient between outcome information and evidence weighting is 0 .19,
and H6, which hypothesizes that outcome information will affect the weighting
of evidence, is supported at the 0 .07 level (t = 1 .50, one-tailed). The path
coefficient of 0.34 between evidence weighting and performance evaluation
was highly significant (t = 3 .23, p < 0.01, one-tailed). This provides strong
support for H7 , which predicts that the weighting of the evidence would affect

Dependent
Variable

Predictor
Variables Total Effect

Indirect Effects Via

Direct
Effects

Evidence
Recall

Evidence
Interpretation

Evidence
Weighting

Performance
Evaluation Outcome 0.31 0 .00 0 .14 0 .06 0.11

Evidence
Recall 0.06 0.06

Evidence
Interpretation 0.45 0.45

Evidence
Weighting 0.34 0.34



98

	

JOHN G. WERMERT

the participants' evaluation of the auditor . Furthermore, Table 4 shows that the
indirect effect of outcome information on performance evaluation due to
evidence weighting, which is the product of the two path coefficients, is 0 .06.
This is approximately one-fifth of the total effect of the outcome information
on performance evaluation . Outcome information affected the weighting of the
evidence, and the weighting of the evidence significantly affected the perfor-
mance evaluation of the auditor .

Finally, the effect of including the mediating variables on the direct rela-
tionship between outcome information and performance evaluation is important
to note. As can be seen from Fig. 3, after including the mediating variables the
path coefficient between outcome information and performance evaluation fell
to 0 .11 and was no longer significant at conventional levels . Clearly, the medi-
ators were very important in explaining the relationship between outcome
information and performance evaluation .

DISCUSSION

As in prior research in accounting and psychology, this study finds that outcome
information has an important effect on performance evaluations . Bad-outcome
information had a significant adverse effect on the auditors' performance
evaluation, while the effect of the good-outcome information was less
pronounced. This does not bode well for the accounting profession as it shows
that auditors are likely to be penalized for adverse outcomes, but will not benefit
in a symmetrical manner from good outcomes .

The results of the path analysis reported in Fig . 3 and Table 4 help explain
the outcome information effect found in prior research . Evidence interpretation
and evidence weighting play an important mediating role in the relationship
between outcome information and performance evaluation, while the effect of
evidence recall is negligible . Subjects informed of the outcome of the case inter-
preted the information to be consistent with the outcome reported . In effect,
this stacks the deck against the auditor when an adverse outcome occurs . Once
the juror knows that management fraud occurred, the juror is likely to inter-
pret the evidence as being indicative of management fraud . In such situations,
jurors may have a difficult time understanding why the auditor could not see
the red flags that are so readily apparent to them, ex post .

An analogous situation appears to apply for evidence weighting. The
weighting of trial evidence appears to be related to the outcome reported . Once
a juror is aware that management fraud occurred, the juror weights the evidence
indicative of management fraud more heavily than evidence that is inconsistent
with fraud. Again, the deck appears to be stacked against the auditor . Jurors
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may be unable to understand ex post why the auditors attached so little weight,
or paid so little attention to, evidence that the juror believes was clearly very
important.

Overall, this study shows that in this context a large portion of the outcome
information effect, approximately two-thirds in this study, is due to the indi-
rect effects of outcome information via the interpretation and weighting of trial
evidence . 15 Including the mediators in the path analysis significantly reduced
the direct effect of outcome information on performance evaluation, and the
path coefficient for the direct effect was no longer significant at traditional
levels when the mediating variables were included . On the other hand, outcome
information appeared to have very little effect on the subjects' recall of case
facts. In other words, subjects recalled similar information regardless of the
outcome reported . What really mattered was how they interpreted this infor-
mation and how much weight they attached to specific pieces of evidence -
and this was significantly affected by the reported outcome .

LIMITATIONS

As with most experiments, there are limitations to the results reported here .
First, the subjects in this study worked in a controlled setting that was designed
primarily to enhance the study's internal validity . The case instrument consisted
of a narrative followed by various tasks where subjects responded in writing .
This is different than actual trial settings where the trial evidence is presented
in an oral format using witnesses . Second, the whole experiment took the
average subject just over 30 minutes whereas a trial involving complex auditor
liability issues could last several weeks or more . Third, the study employed
student subjects from one large Midwestern university rather than subjects
drawn from the general population of eligible jurors . While keeping the above
limitations in mind when interpreting the results of this study is important, the
results of Bornstein (1999) also seem relevant here . In a review of jury
simulation research over a 20-year period, Bornstein (1999, p . 88) found that
"despite the variety of approaches to conducting jury simulation research, few
differences have been found as a function of either who the mock jurors are
or how the mock trial is presented ." Finally, the study required the measure-
ment of multiple constructs (performance evaluation, evidence recall, evidence
interpretation and evidence weighting) during the same experiment . As in any
behavioral experiment measuring more than one construct, the results presented
here are limited to the extent that the measurement of particular constructs may
have influenced subsequent measurements of constructs .
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FUTURE RESEARCH

These results have implications for three major lines of research . First, future
research should examine ex ante strategies that can be employed by auditors
to minimize ex post re-interpretation and re-weighting of evidence by jurors,
thereby reducing potential ex post outcome effects . For example, what effect
does workpaper documentation practices, workpaper review practices, or
concurring opinions have on the propensity of jurors to second-guess auditors?
Is it possible to document evidential matter in such a manner that results in
interpretation and weighting by the juror in a manner consistent with that used
by the auditor? Does the use of a well-documented, structured audit method-
ology reduce re-interpretation and weighting of evidence? Does the application
of quantitative methods reduce re-interpretation and weighting (i .e. statistical
vs. non-statistical sampling)?

Second, future research should examine the effect of formal education and
task complexity on the interpretation and weighting of audit evidence . Prior
research has found that expertise in a particular domain reduces, but does not
eliminate, the effect of outcome information on decisions in that domain
(Christensen-Szalanski & Willham, 1991). For example, doctors were less likely
to show outcome bias in medical experiments than non-doctors . However, very
little prior research has addressed task complexity or educational level in
assessing outcome effects . This is very important because most prospective
jurors will have no expertise in accounting and auditing, and those that do are
likely to be excused from jury service in the voir dire process (Gobert & Jordan,
1990). Accordingly, educational level may become very important in that it
may determine how well jurors will be able to understand the complex issues
involved in the case. This increased capacity to understand the information may
affect the degree to which subjects use outcome information to interpret and
weight trial evidence . For example, Palmrose (1991) notes that of a sample of
cases going to trial, the auditors' success rate was 83% on "judge trials,"
whereas on "jury trials" the auditors' success rate was 56% . This difference
may possibly be due to the manner in which outcome effects interact with
educational level via the interpretation and weighting of evidence. Judges may
be more capable of judging complex cases on their merits than less educated
jurors, who may be forced to resort to the use of outcome information in inter-
preting and weighting evidence . In addition, Anderson and Reckers (1998) found
that educational level was an important factor affecting the efficacy of a partic-
ular debiasing strategy, underscoring the importance of educational level in
understanding outcome effects . Further research in this area would be very
useful .
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Third, while several prior studies in accounting and psychology have
examined the ex post mitigation of outcome effects, results have been mixed
(Anderson et al ., 1997; Arkes et al ., 1988; Davies, 1987 ; Kadous, 2000 ;
Kennedy, 1995 ; Lowe & Reckers, 1994) . When mitigation did occur, generally
it was only partial, not complete elimination . This study suggests that in the
context of auditor liability, mitigation strategies that focus on evidence
interpretation and weighting should be most effective . Perhaps some courtroom
strategies are more useful than others in reducing the extent of re-interpreta-
tion (or re-weighting) of evidence by the jurors . While such research would be
of a legal nature, results would clearly be of interest to an accounting
audience .

NOTES

1 . Litigation has also been linked to several other harmful, non-monetary effects on
the profession . Krishnan and Krishnan (1997) provide evidence that the risk of litiga-
tion motivates auditors to withdraw from high-risk engagements, effectively making
audit services more difficult to obtain for the segment of the market that most needs
them. Dalton, Hill, and Ramsay (1997) found that litigation against auditors contributed
to voluntary partner/manager turnover in Big 6 firms, and Hill, Metzger and Wermert
(1994) argue that such turnover is likely to result in reduced audit quality . In addition,
many smaller CPA firms have eliminated their audit practices due to the litigation threat
making it more difficult and more costly for small businesses to obtain audits (CPA
Journal, 1990) .

2. The model discussed in this section applies to the juror's predeliberation judg-
ment. However, prior research has shown that if a majority of jurors have the same
opinion before deliberation begins, that opinion will likely carry through to the jury's
verdict (Kalven & Zeisel, 1966 ; Pennington & Hastie, 1990) .

3 . For additional examples of decomposing the judgment process into subtasks, see
Anderson (1981), Crocker (1981), Hastie and Park (1986) and Hogarth (1980) .

4. This use of outcome groups is generally consistent with prior research in
accounting (Brown & Solomon, 1987, 1993) and other fields (Hawkins & Hastie, 1990),
although not all prior research has utilized a no-outcome group (Helleloid, 1988 ; Lipe,
1993) .

5 . Gobert and Jordan (1990) note that jurors were once selected based on their
personal knowledge of the matters relevant to a trial ; however, today such knowledge
is likely to result in the juror being excused . Accordingly, non-business majors were
solicited to participate so that they would have little knowledge of the matters presented
in the case .

6. The experiment also included two tasks that measured the attitudes of the subjects
regarding management fraud and auditors . These attitudes had no effect on the results
reported in this paper. For expositional efficiency, the attitude information has not been
included in the analysis of the results .

7 . The quiz questions determined whether the subject had grasped the following con-
cepts from the background information: management fraud is the intentional misstatement
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of the financial statements by management, a CPA gathers evidence on a test basis during
an audit, audits provide reasonable assurance, financial statements are the responsibility
of management, audits are designed to detect only material errors, and that the auditors
should seek evidence to corroborate information obtained through management inquiry .

8 . A consumer electronics chain was used as the auditors' client since it was believed
that most subjects would be able to easily visualize the types of inventory such a store
would carry (e.g . televisions, VCRs, cordless telephones, etc .) . The audit of inventories was
chosen because this has been an audit area in which several very famous frauds have
occurred (e .g . Phar-Mor, Miniscribe, Mattel). Furthermore, the Professional Issues Task
Force of the AICPA Division for CPA Firms issued a Practice Alert on the
physical observations of inventories (American Institute of Certified Public Accountants,
1994). Such Practice Alerts are designed to help practitioners improve the efficiency and
effectiveness of their audits and are prepared based upon the experience of individual mem-
bers of the task force and matters arising from litigation and peer reviews . The issuance of
a Practice Alert by the AICPA Division for CPA Firms in 1994 indicates that the detection
of fraud during physical inventories is a very important issue in the eyes of the profession .

9. The net number of fraud-consistent cues was used as the recall measure because
it was expected that this measure would maximize the recall differences between outcome
groups. Additional analyses that examined the effect of outcome on the number of fraud-
consistent cues (FCUES) and fraud-inconsistent cues (NFCUES) were also performed .
Outcome information did not have a significant effect on either of these variables .

10. After interpreting each of the four individual items on the two scales above, the
subjects were asked to interpret the evidence collected by the auditor, considered as a
whole, using the same two scales. Using the responses to these "global" interpretation
questions in lieu of the individual interpretation responses has no significant effect on
the results reported in this study .

11 . After reverse coding the responses to the fraud-consistent cues, it was expected
that the responses of subjects receiving the bad-outcome information would be lower
than the responses of the subjects receiving the good-outcome information .

12. Pedhazur (1982) provides an excellent summary of path analysis . In addition,
Alwin and Hauser (1975) provide an excellent discussion of the decomposition of direct
and indirect effects using path analysis .

13 . The path analyses in Figs 2 and 3 were estimated using a series of linear regres-
sion analyses (Pedhazur, 1982, p . 582) . This solution was verified with the PROC CALIS
procedure in SAS, which was also used to determine the fit of the overall model (Hatcher
1994, Chap . 4) .

14. The portion of the total effect of outcome information due to its indirect effect
via evidence interpretation (45 .2%) is calculated by dividing the amount of the indirect
effect (0.14) by the total effect (0 .31) .

15. The indirect effects of evidence interpretation and weighting were 0 .14 and 0 .06,
respectively. Thus, the portion of the total effect (0 .31) that was accounted for by the
total of the indirect effects (0.20) was 64 .5% .

16. As discussed in note 6, the experiment included two tasks that measured attitudes .
These measures did not have a significant effect on the results, and accordingly, they
were not incorporated into the analysis of the results . These two tasks are not shown in
the abbreviated version of the instrument . In addition, for tasks six (evidence interpre-
tation) and seven (evidence weighting), the response scales are only shown for the first
question in each task .
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APPENDIX A
Abbreviated Version of Experimental instrument 16

TASK 3

The Audit of Quest Corporation

You are about to read a case that describes a portion of the 1992 audit of Quest
Corporation . The case deals with the auditor's responsibility to detect manage-
ment fraud (i .e . intentional misstatement of the financial statements by
management). You will be given all of the relevant information that was
available to the auditors of Quest at the time of the audit. Based upon this
information, you will be asked for your opinion about the adequacy of the
auditor's work to detect management fraud . Your responses will help auditors
understand how individuals such as yourself evaluate their performance .

Quest's financial statements have been audited by the international auditing
firm of Brown and Daniels since 1984 . Brown and Daniels employs approxi-
mately 12,000 people in the United States and has offices in most major cities,
including San Francisco and Los Angeles .

[An outcome paragraph was included here that was dependent upon the
treatment group of the subject. The three outcome paragraphs are provided at
the end of this appendix .]

Quest Corporation

Quest Corporation is a retailer of consumer electronics, offering approximately
4,200 different products of nationally known brands . Some of the "high ticket"
items that the company sells are televisions, stereos, VCRs, camcorders, compact
disc players, and personal computers. The company's 48 stores, located primar-
ily in San Francisco and Los Angeles, had sales of $552 million for the year
ended December 31, 1992.

The Physical Count of Inventory by Quest

Quest counted all of the inventory at each of its stores and its warehouse on
December 31st . (Reminder : Inventory is merchandise the company has purchased
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that it intends to resell at a higher price .) A count of the inventory of a company
is usually referred to as a physical inventory . It is important that a physical inven-
tory be done correctly because errors affect the amount of inventory reported in
the company's financial statements as well as the earnings of the company .
Quest's Accounting Department provided each store manager with specific
instructions on the procedures to be followed when counting the inventory .

All stores were closed during the physical inventory to help ensure that an
accurate count would be taken . All merchandise was counted by people who
work at the store, or in the case of the warehouse, by people who actually work
in the warehouse. Thus, the people who counted the inventory were familiar
with it . As the workers counted the inventory, they prepared pre-numbered tags
for each inventory item and attached the tag to the inventory item . The
tags included the description, quantity, and unit of measure (units, pairs, dozens,
etc) . One part of this tag was collected later and used for calculating the total
amount of inventory .

Audit Planning

Brown and Daniels planned the audit of Quest in July 1992 . They considered
the factors that affect the risk of errors in the financial statements and estimated
the overall risk to be moderate (or average) . Based upon this estimate, Brown
and Daniels was required by professional auditing standards to collect a
"moderate" (or average) amount of evidence to provide reasonable assurance .

The 1992 Audit of Inventory

Brown and Daniels spent 130 hours auditing the $71 .5 million of inventory that
Quest reported in its 1992 financial statements. The work done by Brown and
Daniels to audit inventory is discussed below .

In prior years, Brown and Daniels found the Quest staff did a very good job
of taking the physical inventory. Most of the managers of Quest stores have
several years of experience and know the physical inventory procedures very
well. Accordingly, Brown and Daniels decided it would not be necessary for
them to attend the physical inventory at all 48 stores . Instead, the auditors
decided to attend the physical inventories at two stores and the warehouse .
However, Quest did not know in advance which of the stores the auditors would
attend. Listed below are the results of the procedures performed by Brown and
Daniels while observing the physical inventories :

•

	

Quest sells approximately 4,200 different items although most stores do not
carry all items . At the physical inventories, Brown and Daniels double-checked



All of the counts that were in error, except for one, were off by less than 5%
of the correct quantity . One of the counts at the warehouse was off by 12% .

• One of the store managers pointed out to the auditors approximately $10,000
of slow-selling merchandise from several different departments . This mer-
chandise was assigned a very low value since it would have to be sold at very
low "clearance" prices . It would have been very unlikely that the auditors
would have detected this slow-selling inventory without the store manager
pointing it out .

• The inventory in the camera department at one of the stores had been counted
twice (and included in inventory twice) . When brought to the manager's atten-
tion, he informed the auditors that this was an accident . He explained that
each employee was told which areas he or she was supposed to count . The
camera department was accidentally assigned to two different individuals and
each counted the goods without realizing that someone else had also counted
this merchandise.

• The auditors discovered that Quest had counted the inventory in the repair
area (at the warehouse) even though this merchandise belonged to customers
and was simply returned to Quest to be serviced . The warehouse manager
told the auditors that the employee who counted this area was fairly new and
did not understand the inventory instructions . The manager personally
destroyed these inventory tags .

In addition to observing the physical inventory, Brown and Daniels performed
the following additional audit procedures :

• Quest has an Internal Audit Department that serves as a "watchdog" over the
accounting department and management. Quest's Internal Audit Department
attended the inventory at five stores, all different than the stores attended by
Brown and Daniels . Max Anderson, the head of this department, told Brown
and Daniels that no significant errors were found at four of the five stores .
However, errors totaling approximately $110,000 were found at one store due
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the counts of some of the items. The results are summarized below :

Number of Items
Double-Checked

Number
Correct

Number
in Error

Store No . 1 85 81 4
Store No. 2 100 92 8
Warehouse 90 84
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to mistakes in recording the unit-of-measure (i .e . cases, units, dozens, etc .)
For example, in one instance, 14 cordless telephones were recorded as 14
dozen cordless telephones . Anderson said he believed the error was due to
inexperience on the part of the staff at this store because this stored opened
during 1992 .

•

	

Brown and Daniels double-checked 30 transfers of inventory (between the
warehouse and the stores) just before and after the physical inventory . Of the
30 transfers that were checked, 28 were accounted for properly . Two transfers
for approximately $82,000 of inventory were double-counted . This error
resulted in this inventory being included in both the store's inventory and in
the warehouse's inventory . Quest management investigated the errors and
determined that they were accidental . Management corrected the errors . Brown
and Daniels double-checked an additional ten transfers and all were accounted
for properly . The auditors decided no further investigation was necessary .

•

	

Brown and Daniels compared the amount of inventory on hand in December
1992 with the amount of inventory owned in prior years. The amount owned
in the current year increased 1 .2% over the prior year. Also, Brown and
Daniels compared Quest's inventories to industry averages (found in trade
magazines published by the Retail Industry) . The average inventory of a Quest
store was 2% less than the inventory included in an average electronics store .
Brown and Daniels thought Quest's inventory level appeared reasonable .

•

	

Brown and Daniels performed tests of the dollar values Quest assigned to the
inventory. Quest was not able to find the invoices (a type of document) to
support the value for six of the 70 items initially picked for audit testing . Quest
management said that due to the high volume of transactions processed during
a month, it is not uncommon for some documents to become misplaced . Brown
and Daniels selected six different items. Since these transactions all appeared
proper, the auditors decided that no further investigation was necessary .

•

	

Procedures were performed to ensure that the information from the physical
inventories had been correctly summarized, that any necessary adjustments
to the accounting records resulting from the physical inventories had been
recorded, and that the inventory transactions close to December 31st had
been recorded in the proper accounting period . Baker and Daniels found no
errors when performing these procedures .

Summary

Based upon the audit procedures performed to audit inventory, Brown and
Daniels concluded that the inventory amount of $71 .5 million included in the
1992 Quest financial statements was fairly stated .
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TASK 4

After reading the information about the 1992 audit of Quest, please indicate
how strongly you agree or disagree with the following statement . Do not refer
back to the material you read in Task 5 .

Brown and Daniels gathered sufficient evidence to support their opinion that
the inventory of Quest at December 31, 1992 was fairly stated .

Strongly

	

Strongly
Disagree

	

Agree

1 2 3 4 5 6 7 8 9 10 11

TASK 5

Do not refer back to the facts presented in the earlier case . Based only upon
your recall of the Quest Case information, indicate those facts that

(a) cause you to believe the auditor should have suspected management of
misstating the balance of inventory in the 1992 financial statements (i .e .
those facts indicating that management fraud may have occurred) .

(b) cause you to believe that the auditor should not have suspected manage-
ment of misstating the balance of inventory in the 1992 financial statements
(i .e . facts that lead you to believe that inventory is fairly stated) :

You are not required to list an equal number of items under each column .

(a)
Facts indicating

Management Fraud

(b)
Facts Indicating Inventory

Was Fairly Stated
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TASK 6

Please indicate how you would interpret each of the following items in terms
of whether it provides evidence that the inventory balance was fairly stated .

(1) Quest sells approximately 4,200 different items although most stores do not
carry all items . At the physical inventories, Brown and Daniels double-
checked the counts of some of the items . The results are summarized below :

All of the counts that were in error, except for one, were off by less than 5%
of the correct quantity . One of the counts at the warehouse was off by 12% .

Strong Evidence Strong Evidence
that Inventory that Inventory was
Was Misstated

	

Fairly Stated

1 2 3 4 5 6 7 8 9 10 11

To the extent that the last item caused you to believe inventory may have
been misstated, do you believe the misstatement was probably intentional or
unintentional?

Intentional

	

Unintentional

1 2 3 4 5 6 7 8 9 10 11

(2) Brown and Daniels performed tests of the values Quest assigned to the
inventory. Quest was not able to find the invoices (a type of document) to
support the value for six of the 70 items initially selected for audit testing .

(3) Brown and Daniels double-checked 30 transfers of inventory (between the
warehouse and the stores) just before and after the physical inventory . Of
the 30 transfers that were checked, 28 were accounted for properly. Two
transfers for approximately $82,000 of inventory were double-counted . This
error resulted in this inventory being included in the store's inventory and

Number of Items
Double-Checked

Number
Correct

Number
in Error

Store No . 1 85 81 4
Store No . 2 100 92 8
Warehouse 90 84 6
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in the warehouse's inventory. Quest management investigated the errors
and determined that they were accidental . Management corrected the errors .
Brown and Daniels double-checked ten additional transfers and all were
accounted for properly .

(4) Quest's Internal Audit Department found errors of approximately $110,000
at one store due to mistakes in recording the unit-of-measure (i .e. cases,
units, dozens, etc.) For example, in one instance, 14 cordless telephones
were recorded as 14 dozen cordless telephones . Anderson said he believed
the error was due to inexperience on the part of the staff at this store because
this stored opened during 1992 .

TASK 7

Earlier you were asked to judge the sufficiency of evidence collected by Brown
and Daniels . You may review your answer to that question (in Task 4) at
this time. Please indicate on the scale below how much each of the following
affected that decision :

(1) The auditors discovered that Quest had counted the inventory in the repair
shop area (at the warehouse) even though this merchandise belonged to
customers and was simply returned to Quest to be serviced .

No Effect

	

Very Significant
on Decision

	

Effect on Decision

1 2 3 4 5 6 7 8 9 10 11

(2) Brown and Daniels compared the amount of inventory on hand in December
1992 with the amount of inventory owned in prior years . The amount owned
in the current year increased 1 .2% over the prior year . Brown and Daniels
also compared Quest's inventories to industry averages . The average inven-
tory of a Quest store was 2% less than the inventory included in an average
electronics store. Brown and Daniels thought Quest's inventory level
appeared reasonable .

(3) The inventory in the camera department had been counted twice.

(4) The store manager pointed out to the auditors approximately $10,000 of
slow-selling merchandise from several different departments . This merchan-
dise was assigned a very low value since it would have to be sold at very
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low "clearance" prices. It would have been very unlikely that the auditors
would have detected this slow selling inventory without the store manager
pointing it out.

Outcome Information Paragraphs

Outcome Paragraph for No-Outcome Condition

The company used for this case, Quest Corporation, was selected randomly
from the list of clients of Brown and Daniels . It is not known whether manage-
ment fraud did or did not occur at Quest during 1992 . You should evaluate
Brown and Daniels' performance using the information that was available to
them at the time they performed the audit .

Outcome Paragraph for Bad-Outcome Condition

Quest's auditors did not detect any management fraud during the 1992 audit .
However, after the 1992 audit was completed, allegations arose that Quest's
management intentionally overstated the value of Quest's inventories in its 1992
financial statements. A special fraud investigation concluded that manage-
ment fraud had occurred . However, the fact that the auditors did not detect
the management fraud does not necessarily imply that their performance
was inadequate. You should evaluate the auditors' performance using the
information that was available to the auditors at the time they performed
the audit. Please do not allow your decisions in this case to be affected by the
conclusions of the special fraud investigation .

Outcome Paragraph for Good-Outcome Condition

Quest's auditors did not detect any management fraud during the 1992 audit .
However, after the 1992 audit was completed, allegations arose that Quest's
management overstated the value of Quest's inventories in its 1992 financial
statements . A special fraud investigation concluded that no management
fraud had occurred . However, the fact that no management fraud occurred
does not necessarily imply that the auditor's performance was adequate .
You should evaluate the auditors' performance using the information that was
available to the auditors at the time they performed the audit. Please do not
allow your decisions in this case to be affected by the conclusions of the special
fraud investigation .
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ON DECISION AID USERS

Jacob M . Rose

ABSTRACT

This study employs multiple measures of schema acquisition and analyzes
subjects' problem-solving error patterns in order to investigate schema
acquisition by decision aid users. Results of both the error analysis and
multiple schema acquisition measures indicate that: (1) problems of
ordered complexity can effectively capture differences in schema acquisi-
tion of decision aid users ; and (2) problem solvers rely on incorrect simple
schemata to solve problems when they have not acquired the complex
schemata necessary to solve a problem. The results also provide additional
support for prior findings that problem-solving schemata are acquired in
a linear order flowing from computationally simple problems to more
complex problems, and that cognitive load interferes with the acquisition
of schemata from decision aids .

INTRODUCTION

Auditors and tax professionals regularly employ decision aids on the job, and
relevant experience is acquired during decision aid use . As professionals gain
experience, they are able to increasingly rely on knowledge and judgment to
make complex decisions . Assurance and tax firms spend significant resources
on the development of decision aids to assist their professionals, and firms
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desire aids that maximize both judgment performance and knowledge acquisi-
tion. Prior research has demonstrated that system designers and accounting firms
need to consider the cognitive load imposed by decision aid design alternatives .
Cognitive load is the consumption of working memory during problem solu-
tion and schema acquisition (Sweller, 1988) . The design of decision aids can
create cognitive load and significantly affect a user's ability to learn from the
aids and develop problem-solving schemata (Rose & Wolfe, 2000) . Schemata
are knowledge structures and are commonly defined as "cognitive constructs
that permit problem-solvers to recognize a problem as belonging to a specific
category requiring particular moves for completion" (Tarmizi & Sweller, 1988) .
Schemata are considered to be the foundation of expertise (Sweller, 1993) . A
critical issue in studies of the effects of system design or instructional design
on schema acquisition is the measurement of schema acquisition . The only prior
study to investigate schema acquisition by decision aid users employed analog-
ical problems with varying levels of complexity to measure schema acquisition
(Rose & Wolfe, 2000) . Subjects using decision aids that produced lower levels
of cognitive load correctly completed more and also more complex analogical
problems than subjects using aids with high levels of cognitive load . This
provided evidence that subjects facing low levels of cognitive load not only
acquired greater quantities of declarative knowledge but also more complex
schemata .

The current research has three primary purposes . First, this study employs
multiple measures of learning performance to measure schema acquisition in
aided learning environments. Given that only one study has measured schema
acquisition in aided environments and that problems of ordered complexity were
the sole measure of schema acquisition, triangulated results using alternative
measures of schema acquisition are needed . The cognitive load produced by a
decision aid appears to hinder learning from the aid, but the only available
evidence for the effects of cognitive load relies on manipulations of problem
complexity . The suitability of using problem complexity to capture schema
acquisition must be demonstrated before substantial resources are devoted to
designing systems that minimize cognitive load . The use of multiple measures
of schema acquisition also provides additional evidence for the detrimental
effects of cognitive load when learning from decision aids, which is the second
purpose of this research .

The third purpose of this study is to investigate the effects of cognitive load
on aid users' development of problem solving strategies. This study employs a
learning task where subjects use decision aids that produce differential levels
of cognitive load to solve tax problems and learn through experience . Subjects'
problem-solving error patterns are analyzed to determine the problem-solving
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strategies developed by aid users facing high and low levels of cognitive load .
Aid users facing high levels of cognitive load are expected to inappropriately
rely on simple problem solving strategies for problems requiring more complex
solution methods. In addition, the error analysis is employed to validate the
appropriateness of manipulating problem complexity to capture schema acqui-
sition by decision aid users .

Results of both the error analysis and the alternative schema acquisition
measure indicate that: (1) problems of ordered complexity and text editing
effectively capture differences in schema acquisition by aid users ; and (2)
problem solvers rely on incorrect, simple schemata to solve problems when
they have not acquired the schemata necessary to solve the problems . Results
also reinforce findings from prior research . Problem-solving schemata are
acquired in a linear order flowing from computationally simple problems to
more complex problems, and the cognitive load produced by a decision aid
hinders the acquisition of schemata .

The remainder of the paper describes the relevant literature and hypothesis
development, followed by a description of the methods and results. The final
section includes discussion and conclusions, as well as limitations .

BACKGROUND AND HYPOTHESIS DEVELOPMENT

Human Memory, Schemata, and Problem Solving

This research is based on the following characteristics of the human cognitive
system: (1) working memory is very limited (Miller, 1956; Baddeley, 1992) ;
(2) long-term memory housing schemata is effectively unlimited (Simon &
Gillmartin, 1973) ; (3) schema acquisition is a primary learning mechanism and
source of intellectual skill (Sweller, 1993) ; and (4) sufficient working memory
must be available to acquire schemata (Sweller, 1988, 1993 ; Sweller et al .,
1990; Mousavi et al ., 1995) .

Working memory is used to hold and process current information (Baddeley,
1992). Seminal work by Miller (1956) indicates working memory's severe
limits, and other research has validated this finding (Simon, 1974 ; Penney,
1989). Long-term memory, on the other hand, is boundless . Simon and
Gillmartin (1973) estimate that in rich domains experts have literally thousands
of "chunks" of information in long-term memory . This store of information
seemingly defines skilled expert performance (Sweller, 1993) .

Schema theory is important because it explains how information in long-term
memory is organized and stored . While a number of definitions for schemata
exist, Anderson (1985) defines them simply as organized knowledge of the
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world, and Sweller (1993) defines them as constructs that organize knowledge
in the manner in which it will be used . Compelling evidence of schema usage
in higher level intellectual activities include Chase and Simon's (1973)
discovery that expert chess players have and use schematic knowledge of real-
istic board configurations, but they do not have such schemata for improbable
or impossible board configurations . Similar studies in physics find that experts
have problem-solving schemata that allow them to categorize problems according
to their solution mode, while novices categorize such problems by surface
features (Chi, Glaser & Rees, 1982) .

The significance of schemata in problem solving is often illustrated in terms
of math problems (Mayer, 1981 ; Low & Over, 1992 ; Sweller, 1993) . For
example, in the simple algebraic equation, ax + bx = c, most readers will imme-
diately begin isolating x in the left hand side of the equation : x(a + b). As
Sweller (1993) points out in a similar example, this is unnecessary, and no rules
of algebra dictate such a first move . Schematic knowledge of how such a
problem should be solved drives this "correct" solution approach . In a similar
fashion, expert accountants should develop very detailed schemata for recog-
nizing and solving accounting problems .

Weber (1980) validates this in a free recall experiment requiring auditors to
recall information technology (IT) controls . Experienced IT auditors demon-
strated more cue clustering than students, indicating that experienced auditors
had organized the IT controls into schemata . Free recall from students was more
random, apparently because they lacked relevant schemata . Libby (1985) found
that potential errors identified by experienced auditors during analytical review
were more common in practice than errors identified by novices . Experts had
apparently developed financial statement error schemata that increased their
ability to recognize reasonable errors . The literature indicates that expert accoun-
tants possess schemata that define their expertise .

Schemata enable experts to recognize problem states and relevant problem
features before problem solving ever begins . In demonstrating this, Mayer
(1981) classified approximately 1100 algebra word problems into specific cate-
gories; and within categories, he identified specific solution templates . Following
Mayers' model, Low and Over (1990) assessed schematic knowledge based on
students' abilities to identify solution templates within problem categories . From
the errors they discovered, Low and Over (1990) suggested that simple templates
were acquired before more complex templates, and errors were often defined
as the use of a simple template in place of the correct, more complex template .
In a direct test of the acquisition order of problem-solving schemata, Low and
Over (1992) found evidence that simple schemata need to be in place before
more complex schemata can be acquired . Their work suggests that understanding
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the nature of schema acquisition is important for the ordering of instruction that
attempts to create problem-solving schemata .

Cognitive Load Theory

Mayer (1979) proposed that acquiring new knowledge requires effort and the
integration of new information with existing schemata or the creation of new
schemata. Mayer's theory, however, did not help to explain the fact that not
all experience is suitable for schema acquisition . Sweller (1988) outlined a
theory of cognitive load to explain the failure of some experience to produce
problem-solving schemata . The theory indicated that complex problem solving
required capturing problem detail and goal states in working memory, thereby,
eliminating memory space available for schema acquisition . To test this theory,
research has focused on problem requirement and presentation techniques that
might be expected to lower the demands on working memory, therefore
enhancing schema acquisition by reducing cognitive load (Sweller & Levine,
1982; Sweller et al ., 1983 ; Owen & Sweller, 1985; Tarmizi & Sweller, 1988) .

Cognitive load theory indicates that problems create cognitive load through
their structure or format when they embody a split attention effect . Attention
is split when the act of solving a problem requires that information from one
source be held in working memory while information from another source is
evaluated (Mousavi et al ., 1995) . Splitting attention reduces the memory avail-
able for acquiring schemata because it requires information to be held in working
memory while attention is given to other information . Any instructional mate-
rials that embody a split attention effect create cognitive load (Sweller et al .,
1990; Chandler & Sweller, 1991 ; Chandler & Sweller, 1992) . Rose and Wolfe
(2000) found that the placement of explanations in a decision aid can create
split attention effects and increase cognitive load . Further, they demonstrated
that the cognitive load induced by explanation placement results in decreased
levels of schema acquisition for decision aid users .

Measuring the Acquisition of Schematic Knowledge

Low and Over (1990) assessed schematic knowledge of secondary school
students by requiring them to determine if algebraic word problems contained
sufficient, missing, or irrelevant information . Upon evaluating the errors that
the students made, Low and Over suggested that the students acquired problem
solving templates in a linear order of complexity for the algebraic word
problems. That is, students did not acquire more complex problem solving
templates before they had acquired simple templates .
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In another test of the acquisition order of schematic knowledge, Low and
Over (1992) used a series of geometry problems that required progressively
more complex problem solving templates . Their four problems required students
to determine the area of a rectangle based upon : (1) information about adjacent
rectangle sides ; (2) information about one side and its ratio to the other ; (3)
information about one side and the perimeter ; and (4) information about one
side and the diagonal .' The first problem represents required knowledge for all
others. That is, students must know that the multiplication of the lengths of two
adjacent sides equals a rectangle's area. However, the remaining problems are
independent of one another . For example, a student's knowledge of the
Pythagorean theorem allows the solution of problem four and is completely
disconnected from their knowledge of ratios needed in problem two . Low and
Over found that student subjects failed to acquire more complex problem-
solving templates if they had not acquired simpler templates first, even though
knowledge of simpler templates was not needed to learn higher-level templates .
Their results indicate a definite order from simple to complex in the acquisition
of problem-type schemata .

Rose and Wolfe (2000) tested the acquisition order of problem-type schemata
when training involves the use of an automated decision aid. They found that
aid users acquired problem-solving schemata for tax problems in a simple to
complex order, and increased cognitive load resulted in the acquisition of less
complex schemata. Similar to Low and Over (1990), Rose and Wolfe employed
a series of tax problems that required progressively more complex problem-
solving templates to measure schema acquisition . To ascertain the relative
complexity of the problem-solving templates in their tax decision aid, Rose and
Wolfe used the number of rules required in a particular template (i .e . simpler
templates had fewer rules) .

To verify that the level of cognitive load produced by a decision aid hinders
schema acquisition, the current study employs two measures of schema acqui-
sition: problems that require progressively more complex problem-solving
templates and text-editing problems . Solution of text-editing problems requires
subjects to identify problems as belonging to a specific class and to understand
the operations required to solve problems of that class . These requirements
mirror the elements of a schema for problem solving .

Extending Low and Over's (1992) finding to decision aid use would suggest
that subjects will not develop schemata for more intricate problems before they
have acquired schemata for more basic problems through experience with an
aid. Automated decision aids complete simple calculations and operations for
the user and, therefore, allow users the opportunity to devote cognitive resources
to more complex problem-solving procedures . Indeed, Glover et al . (1997) found
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that decision aid users reduced cognitive effort even when given an aid that
did not contain sufficient procedures to reach correct solutions in all cases .
Decision aid users appear willing to rely on the aid to perform simple tasks,
even when the aid itself is not highly reliable . Decision aid users also have the
capability to attempt indirect solution paths not available in manual tasks,
because automated aids can complete many steps without user intervention . As
a result, learning in decision-aided environments is unlike learning in unaided
environments, and aided learners may possibly develop schemata for complex
problems before acquiring schemata for simple problems .

The importance of understanding the complexity and order of schema acqui-
sition attained from decision aid use is that: (1) in instances where only simple
schemata are acquired through aid use, acquiring complex schemata when
completing tasks without the aid would be hindered ; and (2) aids that fail to
provide users with the opportunity to acquire simple schemata will reduce the
ability of users to acquire more complex schemata . The issues of order and
complexity of knowledge acquisition are highly relevant and require additional
study because decision aids may not lead to the learning effects previously
demonstrated in traditional learning environments . Further, prior research has
provided only limited evidence that decision aid users acquire schemata in an
order of complexity or that the cognitive load produced by decision aids inter-
feres with schema acquisition .

The following hypotheses, stated in alternative form, are used to test the
propositions that schemata are acquired in the order of complexity and that
cognitive load interferes with schema acquisition . Rose and Wolfe (2000)
addressed these hypotheses in prior work . The current study re-evaluates these
issues using multiple measures of schema acquisition . Multiple measures will
provide more convincing evidence of the effects of cognitive load on schema
acquisition and the order of acquisition by aid users than is provided in the
available literature .

Hypothesis 1 : Users of decision aids that produce higher levels of cognitive
load will acquire less complex problem-solving schemata than users of
decision aids that produce lower levels of cognitive load .
Hypothesis 2 : The acquisition of schematic knowledge will follow a linear
order flowing from computationally simple problem solving templates to
those that are more complex .

This study also analyzes the errors made by subjects during problem solving .
Problem solvers who lack expertise and well-developed schemata tend to rely
on heuristics and simple solution strategies when faced with complex problems
(Gick, 1986; Sweller & Levine, 1982) . Low and Over (1992) demonstrated that
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students who had not acquired more complex algebra templates consistently
made the mistake of using an inappropriate, simple template when the problem
called for a more complex template . Aid users will expectedly apply simple
problem-solving schemata that have been acquired to problems that require
more complex schemata that have not been acquired . Revelation of the nature
of the errors made during problem solving will indicate the problem-solving
strategies adopted by subjects who learned through experience with a decision
aid. Further, understanding the nature of errors will make predicting the errors
that problem solvers make when no aid is available possible . Evidence of
reliance on simple templates when more complex templates are necessary for
problem solution will also provide additional evidence that problem-solving
schemata are acquired in an order of complexity and that solution of problems
ordered by complexity can effectively capture differential levels of schema
acquisition . To determine if the order of mastery affects the nature of problem
solving errors, the following hypothesis, stated in alternative form, is tested :

Hypothesis 3 : Errors in problem solving by decision aid users will be
dominated by the use of an incorrect, simple template in place of the correct,
more complex template .

METHOD

Overview of Experiments

An experimental approach is used to test the hypotheses . Each of the two exper-
iments consisted of three phases : a schema acquisition phase, a distracter phase,
and a performance measurement phase. Experimental materials were similar to
those used in Rose and Wolfe (2000) . In the schema acquisition phase, subjects
first completed a set of three practice problems involving the calculation of
taxable income and tax liability for single taxpayers with capital gains and social
security income . To solve the practice problems, subjects in three treatments used
computer-based decision aids, and a fourth treatment group completed them by
hand. All subjects then performed a distracter task to clear working memory . In
the final phase, the subjects completed a set of test questions consisting of five
levels of complexity to measure acquired problem-solving schemata .

The second experiment was identical to the first, with the exception of the
final phase . Subjects in the second experiment completed a set of five text-
editing questions to measure schema acquisition .' Subjects completed the entire
experiment during one session in a university computer lab (approximately 90
minutes) .
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Subjects and Compensation

Subjects consisted of accounting senior volunteers from two large universities .
Given that the purpose of the experiment was to measure schema acquisition,
student subjects were necessary because participants could not have existing
capital gains or social security schemata . Therefore, the subject selection proce-
dure required the exclusion of subjects with existing tax knowledge . In addition,
a knowledge pretest was used to remove subjects with tax knowledge . Of the
186 students who volunteered to participate, 10 were excluded from the analysis
due to previous tax-related course work, tax experience, or tax knowledge . The
176 subjects analyzed had an average GPA of 2 .97, age of 22 years, and 60%
were female . All subjects were within one year of graduation and were declared
accounting majors . As such, the subjects are reasonable surrogates for entry-
level tax professionals that have considerable opportunities to learn through
experience .

All volunteers received extra credit in their accounting classes for successful
completion of the entire experiment . To motivate students to exert effort during
the experiment, they were paid based upon their performance. Subjects received
$2.00 for each question answered correctly (up to a maximum of $10) . Subjects
were aware that performance-based compensation was involved when they
started the experiment, and they were told at the start of the experiment that
their goals were to arrive at the correct solutions to the practice problems and
to learn as much tax material as possible. Subjects were informed that the
compensation scheme related to the performance measurement phase of the
experiment when they began that phase of the experiment . By having the simul-
taneous goals of solving the practice problems correctly and learning the tax
material, the subjects were exposed to the same conditions that would be
expected in practice-based experiential learning .

The Schema Acquisition Phase

The manipulations were performed across four treatments in the schema acqui-
sition phase of the experiment, and subjects were randomly assigned to each
of the experimental units. Treatments groups one, two, and three completed
three practice problems with decision aids ; and each treatment's decision aid
was manipulated to induce a different level of cognitive load. Treatment four
solved the same three practice problems, but performed all calculations by hand .
To begin the schema acquisition phase, subjects in each treatment read a passage
from their computer screens which stated that their goals in solving the three
practice problems were to learn how to compute tax liabilities and to solve the
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problems as accurately as possible . The treatments that used a decision aid
could complete the practice problems without attending to the tax calculation
instructions, but in order to learn how to calculate tax liabilities, the decision
aid users had to attend to the calculation instructions .'

Subjects in treatment one received the decision aid that produced the greatest
split attention effect. The decision aid for calculating tax liabilities was presented
on one screen, and subjects were required to change to another screen to view
the tax calculation instructions . This aid was shown by Rose and Wolfe (2000)
to induce a heavy cognitive load, which significantly reduced subjects' ability
to learn from the aid . Subjects could switch screens at any time and as many
times as they wished . Switching screens induces a heavy cognitive load because
subjects must take information from physically separate locations and hold it
in working memory while integrating the information (Mousavi et al ., 1995 ;
Rose & Wolfe, 2000) . Subjects in the second treatment used a decision aid
with the aid steps and instructions presented on one screen . This aid produced
less cognitive load than the aid in treatment one. In the third treatment, subjects
received the decision aid with the tax calculation instructions integrated into
the steps performed by the aid. This treatment produced the least split atten-
tion and, therefore, the lowest cognitive load (Rose & Wolfe, 2000) .

Subjects in treatment four solved the practice problems by hand .
Consequently, the split attention level in this treatment is not directly compa-
rable to the treatments using a decision aid . The no-aid treatment allows for
comparison of learning across users and non-users of decision aids, and the no-
aid treatment received the same tax calculation instructions as the aided
treatments .

The decision aids were identical with the exception of the placement of tax
calculation instructions . Treatment groups were physically separated to prevent
subjects from recognizing any differences in treatment . To control for poten-
tial media effects, all treatments performed the task on identical computers,
including the hand-calculation group . Subjects were required to input their
answers for taxable income and tax liability into specified boxes in the
decision aid, after which they could receive feedback in the form of the correct
answers by clicking on a "CORRECT ANSWER" button . Feedback was
necessary to prevent subjects from generating schemata for improper solution
strategies . Note that the feedback was not explanatory ; explanation was provided
in the manipulated computation instructions .

After checking answers, subjects were allowed as much time as they desired
to reach the correct solution and study and work the problems further. When
subjects were ready to begin a new practice problem, they clicked on the
"DONE" button. The computer captured the total time spent on each practice
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problem.' All subjects were allowed the use of scratch paper and identical calcu-
lators throughout this phase .

Performance Measurement

Upon completion of the practice problems, subjects were presented with a screen
informing them to turn in their scratch paper and to begin the next phase of
the experiment . The first steps in this phase involved the collection of demo-
graphic information and a distracter task designed to clear working memory .
The purpose of the experiment is to measure schema acquisition, not working
memory retention. Therefore, working memory had to be cleared before the
performance measurement phase . Subjects were required to perform three
subtraction problems in their heads . The demographic questionnaire itself also
acted to clear working memory .

The final step in the performance measurement phase of the experiment
involved measuring the schemata acquired . Schematic knowledge can be
assessed by having subjects : (1) identify information in problems that is neces-
sary and sufficient for solution (Low & Over, 1990) ; or (2) solve problems
analogous to practice problems (Rose & Wolfe, 2000 ; Low & Over, 1992) .
This research employed both measures .

For the first measure of schema acquisition, subjects were required to solve
five test problems analogous to practice problems . These problems are iden-
tical to those used in Rose and Wolfe (2000) . One problem was presented for
each of the following five taxation topics, which are ordered by level of
complexity :

Problem (1) Problem requires knowledge of the concepts of adjusted gross
income, deductions, and exemptions .

Problem (2) Problem requires knowledge of the tax liability computation rules
for long-term capital gains when taxpayers are in the 15% or 28%
tax brackets (long-term capital gains taxed as ordinary income) .

Problem (3) Problem requires knowledge of the tax liability computation rules
for long-term capital gains when taxpayers are in tax brackets
above 28% (long-term capital gains taxed at maximum marginal
rate of 28%) .

Problem (4) Problem requires knowledge of the tax computation rules for
taxable social security benefits when provisional income does not
exceed the first base amount .

Problem (5) Problem requires knowledge of the tax computation rules for
taxable social security benefits when provisional income exceeds
the first base amount.
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The five test problems related to the above topics flow from least complex
to most complex . Complexity is measured using the number of rules required
for problem solution (Sweller, 1988 ; Low & Over, 1992) . The number of rules
needed to solve the test problems at each of the five levels of complexity are
as follows : level one requires three rules, level two requires five rules, level
three requires six rules, level four requires eight rules, and level five requires
11 rules. Following Low and Over (1992), the material inherent in the level
one test problem is required knowledge for test problems at all other levels,
but the four test problems above level one are independent with respect to
required knowledge . To control for potential order effects, test problems were
given to subjects in a random order .

Each test problem was scored from 0 to 4 points .5 The total score on the test
problem task can range from 0 to 20 points . Differences in the total score of
the five test problems capture differences in the level of schematic knowledge
acquired, because the problems are ordered by the level of complexity .
Therefore, higher scores correspond to higher-level schematic knowledge .

The second experiment employed a second measure of schema acquisition that
required text editing . In the text-editing task, subjects were required to indicate
whether a problem provided sufficient, irrelevant, or insufficient information for
solution. Actual solution of the problem was not required . In cases where
information was insufficient, subjects were required to provide the missing infor-
mation; and in cases where irrelevant information was present, subjects were
required to circle the irrelevant information . Text editing provides an excellent
measure of schema acquisition because accurate solution of text editing
problems indicates that subjects recognize problems that belong to a specific
category and require specific moves for solution. This is precisely the definition
of schemata provided by Tarmizi and Sweller (1988) . In addition, text editing
removes the measurement noise in the analogous test problems created by
computation and mathematical errors .

Text editing problems were graded as correct if they were correctly classified
as sufficient, irrelevant, or insufficient, and any irrelevant or insufficient infor-
mation was correctly identified . For the text-editing task, only three levels of
complexity could be evaluated, as opposed to the five levels evaluated in the task
with the analogous test problems of varying complexity . To design text-editing
questions for all five levels of problem complexity was not possible because of
the nature of text editing problems . Levels four and five, for example, require
the same information units for solution, although different rules are necessary for
solution. When problems require different sets of rules, but the same informa-
tion for solution, text-editing questions will not distinguish between the
problems. The levels of complexity examined in the text-editing task were :
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Level (1) Problems requiring knowledge of the concepts of adjusted gross
income, deductions, and exemptions (same complexity as Problem
(1) from the problem solution task) .

Level (2) Problems requiring knowledge of the tax liability computation rules
for long-term capital gains (includes concepts in Problems (2) and
(3) from the problem solution task) .

Level (3) Problems requiring knowledge of the tax computation rules for
taxable social security benefits (includes concepts in Problems (4)
and (5) from the problem solution task) .

The text-editing task included one problem at Level 1, two problems at Level
2, and two problems at Level 3 . The total score on the text-editing task can
range from 0 to 5 points .

RESULTS

Cognitive Load and Schema Acquisition

The descriptive statistics presented in Panel A of Table 1 indicate that the mean
scores of the test problems in the performance measurement phase of the exper-
iment increase as cognitive load decreases . Analysis of covariance (ANCOVA)
and related mean comparisons were performed and are presented in Panels B
and C of Table 1 . 6 The ANCOVA model with test problem score as the
dependent variable is statistically significant at the 0 .001 level. Tests for differ-
ences between treatment means were conducted using Student-Newman-Keuls
mean separation procedures . The mean separations indicate that subjects using
the integrated instructions decision aid scored higher on the test problems than
did subjects with instructions on a separate screen, providing support for hypoth-
esis one. The findings indicate that the treatment using the decision aid that
produced the lowest cognitive load acquired significantly more complex
schemata than the treatment using the decision aid that produced the highest
cognitive load . This replicates the results of Rose and Wolfe (2000) .

Panel A of Table 2 presents descriptive statistics for text editing scores . Similar
to the problem scores in Table 1, the descriptive results indicate that the mean
scores on the text editing problems increase as cognitive load decreases . Panel
B of Table 2 present the ANOVA results for a model using the text editing
problem score as the dependent variable and Panel C presents the related mean
comparisons .' These results with an alternative measure of schema acquisition
again indicate that reducing cognitive load increases schema acquisition . Subjects
using the aid with integrated instructions (i .e . low cognitive load) correctly solved
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Table 1. Descriptive Statistics and ANCOVA for Test Problems Ordered by
Complexity .

Panel A : Descriptive Statistics for Test Probiems

Panel C: SNK Mean Comparisons for Test Problems Scores

Differences in Treatment Least Square Means

Treatment

Separate Screen (High Load)
Same Screen (Medium Load)
Integrated (Low Load)
No Aid

* Significant at p < 0.05 ; ** Significant at p < 0 .01 .
a Means represent the total score on the test problem task, where each test problem was scored
from 0 to 4 points .

more text editing problems than subjects with the instructions on a separate
screen. Unlike the results for the problem solving scores, there is no significant
difference between the text editing scores of subjects in the unaided condition
and the low cognitive load condition.

Acquisition Order and Complexity of Schematic Knowledge

Hypothesis two predicts that simple problem solving templates, i .e. those based
on fewer rules, will be acquired by subjects before more complex templates

Treatments N Mean' Deviation Minimum Maximum

Separate Screen (High Load) 20 6.55 3 .46 0 11
Same Screen (Medium Load) 20 7.95 4.35 0 14
Integrated (Low Load) 19 10.05 1 .93 8 14
No Aid 22 13 .68 3 .91 3 19

Total 81 9.65 4.45 0 19

Panel B . • ANCOVA for Test Problems Scores

Sum of Mean
Source Square d.f. Square F Sig .

Treatments 384.318 3 128 .106 10 .69 0 .001
Covariate (Total Time) 62.873 1 62.873 5 .247 0.025
Error 910.747 76 11 .984

Total 80

R square = 0 .425 .

LS Mean Separate Same Integrated No Aid

6.99

	

- 1.22 2.94* 6.16**
8 .21 - 1 .72 4.94**
9 .93 3 .22**

13 .15 -
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Table 2. Descriptive Statistics and ANCOVA for Text Editing Problems .

Panel A : Descriptive Statistics for Text Editing Problems

° Means represent the total score on the text editing task, where each text editing problem was
scored as 0 (incorrect) or I (correct) .

are acquired . For the first test of this hypothesis, the analogous test problems
across five levels of complexity were scored as either correct or incorrect. Figure
1 shows the number of test problems answered correctly and incorrectly at each
level of complexity . Most subjects correctly solved the level one test problem,
which required comprehension of adjusted gross income, taxable income, and
the use of the tax table. The second level problem required knowledge of how
to compute tax on capital gains for taxpayers in the 15% and 28% tax brackets .
Of the 69 subjects who correctly solved the second level problem, only two of
the subjects failed to correctly solve the level one problem .' The third level
problem required knowledge of the rules for tax calculations when long-term
capital gains are not taxed as ordinary income . All subjects who correctly solved
the third level problem also correctly solved the problems for levels one and

Treatments

	

N

	

Mean'

	

Deviation Minimum Maximum

Separate Screen (High Load) 33

	

2.12

	

1.08
Integrated (Low Load)

	

31

	

2.74

	

0.97
No Aid

	

31

	

2.84

	

1.07
Total

	

95

	

2.56

	

1 .04

1
1
1
1

4
4
5
5

Panel B : ANOVA for Text Editing Scores

Sum of

	

Mean
Source

	

Squares

	

d.f.

	

Square F Sig .

Treatment 9.79

	

2.00

	

4.89 4.52 0 .01
Error 99.64

	

92.00

	

1 .08
Total 95.00

R square = 0.100.

Panel C : SNK Mean Comparisons for Text Editing Scores

MeansDifferences in Treatment

Treatment

	

Means

	

Separate Integrated No Aid

Separate Screen (High Load)

	

2.12 0.62* 0 .72*
Integrated (Low Load)

	

2.74 0.10
No Aid

	

2.84

* Significant at p < 0.05 .
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two. The fourth and fifth level problems required knowledge of the taxation of
social security benefits . In the level four problem, provisional income does not
exceed a base amount, while in the level five problem the provisional income
does exceed a base, and a portion of the social security benefit is taxable . Only
one subject who correctly solved the fourth level problem did not solve the
level three problem correctly, and one subject who correctly solved the fifth
level problem failed on the level four problem .

Level 5
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Level2

	

P

	

p

	

P
67

	

6

P
73

P = problem passed (answered correctly)
F = problem failed (answered incorrectly)

Level I) Problems requiring knowledge of the concepts of adjusted gross income,
deductions, and exemptions .

Level 2) Problems requiring knowledge of the tax liability computation rules for long-term
capital gains when taxpayers are in the 15% or 28% tax brackets .

Level 3) Problems requiring knowledge of the tax liability computation rules for long-term
capital gains when taxpayers are in tax brackets above 28% .

Level 4) Problems requiring knowledge of the tax computation rules for taxable social
security benefits when provisional income does not exceed the first base amount .

Level 5) Problems requiring knowledge of the tax computation rules for taxable social
security benefits when provisional income exceeds the first or second base
amount .

Fig. 1 . Tree Diagram of Test Problems Answered Correctly .

F

11

F
9

0V
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Based upon Fig . 1, subjects apparently acquired the tax liability schemata
in a linear order of complexity in the experimental task . The tree diagram in
Fig. 1 can be analyzed more formally using Guttman scalogram analysis, which
furnishes a coefficient of reproducibility that indicates the predictability of the
pattern of schema acquisition . According to Guttman analysis, any coefficient
greater than 0 .90 indicates a very strong pattern, and for the results illustrated
in Fig. 1, the coefficient is 0.98 (Maranell, 1974) . This finding indicates that
the relative order of mastery in this group of tax problems is constant across
subjects .9 In support of the second hypothesis, results indicate that subjects who
do not acquire simple problem solving templates also fail to acquire more complex
templates. In addition, the evidence for acquisition of schemata in an order of
complexity indicates that higher scores on the test problems correspond to the
acquisition of more complex schemata .

Acquisition order can also be analyzed using the text editing problems . Figure
2 presents a tree diagram of the accuracy on text editing problems ." Again,
the tree diagrams indicate that subjects who are unable to solve the less complex
text editing questions are also unable to answer the more complex problems .
Those subjects who correctly solve the most complex text editing problems also
answer the first levels correctly . Guttman scalogram analysis of the tree
diagrams yields coefficients of reproducibility of ranging from 0 .97 to 0 .98 .
Both measures of schema acquisition strongly support the hypothesis that the
tax problem schemata are acquired in a linear order of complexity . The results
for text editing also support the effectiveness of using problems ordered by
complexity to capture differential levels of schema acquisition . Results are
robust across both measures, but problem complexity tasks are easier to imple-
ment, can be applied in numerous domains, and allow for additional decomposition
of complexity .

To further analyze the efficacy of using analogous problems ordered by
complexity to measure schema acquisition, the errors made in solving the test
problems were investigated . Hypothesis three predicts that test problem errors
will be dominated by the incorrect use of simple templates in place of the
correct, complex templates . Problems from levels three, four, and five present
the only opportunities to test this hypothesis, because subjects have the ability
to mistakenly use inappropriate, simple templates at these levels ." Panels A,
B, and C of Table 3 provide descriptions of the errors made on problems in
levels three, four, and five and their relative frequencies .

The errors of greatest interest involve the application of simple solution
templates when more complex templates are appropriate . During solution of
level three problems, subjects can incorrectly use level two templates . That is,
subjects can treat all long-term capital gains as ordinary income and fail to
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Level 3

Level 2

Level I

P = problem passed (answered correctly)
F = problem failed (answered incorrectly)

P

	

F

	

P

	

F

	

P
17 29 3

	

42

	

0VV V
P

	

F

	

P

	

F
46

	

45

	

0

	

3

V VU
P

	

F
91

	

3

F
3

Level I) Problems requiring knowledge of the concepts of adjusted gross income, deductions, and
exemptions (same complexity as Problem 1 from the problem solution task) .

Level 2) Problems requiring knowledge of the tax liability computation rules for long-term capital
gains (includes concepts in Problems 2 and 3 from problem solution task) .

Level 3) Problems requiring knowledge of the tax computation rules for taxable social security
benefits (includes concepts in Problems 4 and 5 from problem solution task) .

Fig . 2 . Tree Diagram of Text Editing Problems Answered Correctly .

consider the 28% cap on these gains . Six different types of errors were found
on the level three problem. However, of the 65 errors made on this problem,
52 errors resulted from the application of a level two template to the level three
problem (Chi Square 188 .59, p < 0 .000). In level four problems, subjects may
rely on a level one template and treat all social security benefits as ordinary
income. Of the 74 errors made on the level four problem, 35 of these errors
involved the application of a level one template to the level four problem . Four
other types of errors were made on the level four problem, but again, the use
of an inappropriate, simple template was more prevalent than any other form
of error (Chi Square 38 .973, p < 0 .001) .

Errors of interest on the level five problem are defined either by the improper
application of the level five template (taxing an incorrect portion of the social
security benefit), by the inappropriate use of the level four template (incorrectly
treating the social security benefits as non-taxable), or by the inappropriate use
of the level one template (incorrectly treating social security benefits as
ordinary income) . These errors accounted for 73 of the 81 made on the level
five problem: 23 subjects applied the level one template, 18 subjects applied
the level four template, and 32 subjects attempted to apply the correct level
five template, but did so incorrectly . These results indicate that subjects "fell
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Table 3. Analysis of Errors Made on Test Problems .

Panel A: Frequency of Errors Made on the Level Three Test Problem

Pancl B: Frequency of Errors Made on the Level Four Test Problem

Panel C: Frequcncy of Errors Made on the Level Five Test Probiem
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back" to the simplest template that they had acquired (Chi Square 14 .852,
p < 0.005) .

Chi-Square tests that compare expected error frequencies to actual error
frequencies for the problems at levels three, four, and five all indicate that the
use of incorrect, simple templates occurs significantly more often than any other
form of error (see Table 3). These findings support hypothesis three. Subjects

Frequcncy Percent
Cumulative

Percent

Error 1 - Applied level two template 52 80.00% 80.00%
Error 2 - Arithmetic Error 5 7.70% 87.70%
Error 3 - All gains taxed at 98% 1 1 .50% 89.20%
Error 4 - LT gains not taxed 2 3.10)% 92.30%
Error 5 - Tax table used incorrectly 2 3.10% 95.40%
Error not identifiable 3 4.60% 100%

Total 65 100%

Chi-Square = 188 .569, p < 0 .000 .

Frequcncy Percent
Cumulative

Percent

Error 1 - Applied level one template 35 47.30% 47.30%
Error 2 - Did not calculate provisional income 11 14.86% 62.16%
Error 3 - Provisional income calculated incorrectly 13 17.57% 79.73%
Error 4 - Used provisional income in place of AGI 1 1 .35% 81 .08%
Error not identifiable 15 20.27% 100%

Total

Chi-Square = 38 .973, p < 0.001 .

74 100%

Frequcncy Percent
Cumulative

Percent

Error 1 - Error within level five template 32 39 50% 39.50%
Error 2 - Applied level four template 18 02.00% 61 .70%
Error 3 - Applied level one template 23 28.40% 90.10%
Error not identifiable 8 9.90% 100%

Total

Chi-Square = 14 .850, p < 0 .005 .

81 100%
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rely on simple problem-solving schemata that have been acquired when faced
with problems requiring the application of more complex schemata that have
not been acquired .

Finally, a breakdown by treatment of the errors made in the level five-test
problem provides additional support for the findings on the effects of cognitive
load on schema acquisition in a decision aid learning environment . As noted,
the level five problem required comprehension of the taxation of social secu-
rity benefits when provisional income exceeded a base amount, and all
identifiable errors made during the solution of the problem can be traced to the
incorrect use of the level five template or the inappropriate application of level
one or level four templates ." Table 4 displays the frequencies of errors made
on the level five test problem, organized by treatment .

Table 4. Analysis of Errors Made on the Level 5 Test Problem.

Chi-Square = 12 .985 (p < 0.05) .

Error 1 = Subjects used the level one template . Subjects treated all social security income as
ordinary .

Error 2 = Subjects used the level four template . Subjects did not tax any of the benefits .
Error 3 = Subjects used the level five template incorrectly . Subjects taxed one-half of the social

security benefts when one-half of the excess of provisional income over the base amount
should have been taxed .

Separate
Screen

Same
Screen

Treatment

Integrated No Aid
Total
Errors

Error 1

Frequency 10 9 3 1 23
% of error 1 43.50% 39.10% 13.00% 4.30% 100%
% within treatment 55.60% 42.90% 18.80% 5.60%

Error 2

Frequency 3 4 5 6 18
% of error 2 16.70% 22.20% 27.80% 33.30% 100%
%o within treatment 16.70% 19.00% 31 .30% 33.30%

Error 3

Frequency 5 8 8 11 32
% of error 3 15.60% 25.00% 25.00% 34.40% 100%
% within treatment 27.80% 38.10% 50.00% 61 .10%

Total within treatments :
Frequency 18 21 16 18 73
% 100% 100% 100% 100%
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The first error involves treating the social security benefit as ordinary income,
i .e . applying a level one template. This error is the most basic, because it repre-
sents falling back to the lowest possible level . Results indicate that the group
with the most cognitive load, the separate screen treatment, was the most likely
to apply a level one template to the level five problem (55 .6% of all errors
made by subjects in the separate screen treatment) . The group with least
cognitive load, the integrated instructions screen, was the least likely to apply
a level one template to the level five problem (18.8% of all errors made by
subjects in the integrated instructions treatment) . The third error type in problem
five is the most advanced, because it represents recognition of the needed level
five template, but the inability to correctly apply that template . Here results
show that the group with the most cognitive load, the separate screen treat-
ment, was the least likely to attempt a level five template on the level five
problem (27.8% of all errors made by subjects in the separate screen treatment) .
Whereas, the group with least cognitive load, the integrated instructions
treatment, was the most likely to attempt a level five template on the level five
problem (50 .0% of all errors made by subjects in integrated instructions treat-
ment) .

Overall, the level of cognitive load has a statistically significant effect on the
distribution of problem five errors (Chi-Square = 12 .985, p < 0 .05). Taken
together, the results from the tests of all hypotheses indicate that increasing
cognitive load reduces the complexity of schemata acquired, which leads
subjects to rely on simpler templates when attempting to solve tax problems
requiring more complex templates . Further, error analysis and tests involving
an alternative measure of schema acquisition both indicate that test problems
ordered by complexity can effectively capture differences in schema acquisi-
tion and reveal the level of complexity of schemata that aid users have acquired .

Although no formal hypotheses were developed for the non-aid users, analysis
of their learning performance and errors reveals valuable insights into the effects
of decision aids on learning relative to traditional learning environments . Tables
1 and 2 indicate that the no-aid group developed more complex schemata than
all aid users, although significant differences in text editing performance
between the low load aid users and the non-users did not exist . This result is
generally consistent with prior research, which has found that decision aid users
acquire less declarative and procedural knowledge than non-users (see, e .g .
Moffitt, 1994 ; Pei et al ., 1994; Steinbart & Accola, 1994 ; Odom & Dorr, 1995) .
The finding that aid users learn less than non-users should not be alarming . If
learning maximization was the sole function of decision aids, then perhaps aids
should be eliminated from practice . But decision aids offer efficiency, consis-
tency, accuracy, and documentation benefits (Messier, 1995) . Given that firms
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value these benefits, and that experiential learning is an important component
of the accounting profession, low cognitive load aids appear to offer signifi-
cant benefits relative to high cognitive load aids . Improved decision aid design
can maximize the learning that occurs during decision aid use, while preserving
the other benefits aids provide. Decision aids are becoming a major component
of the development of professional skill, and research into their design is essen-
tial .

DISCUSSION

Tax problem schemata are acquired in a linear order from simple to complex
when the acquisition stems from computerized decision aid use . This result
parallels the findings in educational psychology for non-aided learning
environments (Low & Over, 1990, 1992 ; Sweller, 1994) . Decision aid users
must be allowed the opportunity to develop simple schemata before more
complex schemata will be acquired, even when simple schemata are not requi-
site knowledge for the acquisition of more complex schemata . Further, decision
aid users who acquire only simple schematic knowledge mistakenly use it when
complex schemata are needed . These results suggest that individuals trained on
a decision aid that produces a high cognitive load would commonly make the
mistake of inappropriately applying simple schemata when performing calcu-
lations without the benefit of the decision aid .

Use of multiple procedures to measure schema acquisition and the error
analyses indicate that problems ordered by complexity are appropriate for
capturing differences in schema acquisition . This finding both validates the
results of Rose and Wolfe (2000) and presents significant opportunities for
further investigation of schema acquisition. Problem complexity tasks can be
applied in many domains to measure the effects of system design alternatives
and instructional design methods on schema acquisition. This method, as well
as text editing tasks, will allow future research to investigate schema acquisi-
tion, the foundation of expertise, rather than simply measuring changes in
quantities of declarative and procedural knowledge . Problems of ordered
complexity and text editing tasks both reveal information about the complexity
of knowledge structures, while the simpler test measures used in prior decision
aid research captured the quantity of knowledge. Knowledge structure
complexity, while not a direct measure of knowledge structure organization, is
a much closer approximation of schema acquisition than the knowledge
measures employed in the prior literature .

Significant additional opportunities exist to study schema acquisition . The
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schemata. Future studies should examine the effect of cognitive load on schema
acquisition and refinement by more experienced aid users and in less deter-
ministic task domains. Similarly, the effectiveness of measuring schema
acquisition with problems ordered by complexity has not been examined in
tasks requiring judgment or with experienced users . Finally, this study finds
that tax schemata are acquired in an order of complexity . Other contexts likely
exist where learning does not flow strictly from simple to complex schemata .
This research does not propose that every learning environment will exhibit the
same pattern of schema acquisition .

The error analysis and multiple measures of schema acquisition all confirm
the importance of cognitive load to schema acquisition. The cognitive load
imposed by a decision aid appears to be a significant factor for system designers
to consider. Accounting firms have automated many tasks with decision aids,
and these firms expect their accountants to learn from on-the-job experiences,
which include the use of decision aids . Cognitive load produced by split atten-
tion effects reduces an individual's ability to learn from a decision aid . If novice
accountants are able to learn more advanced tasks when using a decision aid,
because of decreases in split attention effects produced by the aids, then consid-
eration is warranted for this aspect of decision aid design .

NOTES

1 . The order of complexity is based upon Mayer's (1981) classification of algebraic
word problems. Complexity is defined by the number and type of propositions related
to the problem-solving template needed to solve a particular problem .

2 . Subjects who completed the text editing questions also received a short training exer-
cise where they were exposed to the text editing question format . The training exercise
involved the solution of geometry problems, which is unrelated to the experimental task .
Pilot testing indicated that subjects were not familiar with text editing, and training
eliminated confusion regarding the novel question format . Subjects who completed the text
editing problems also solved the same five problems as the remaining subjects . The results
for these problems are not used in the analyses because they could be influenced by the text
editing task . Subjects were required to solve the problems such that the pay scheme would
be identical for both treatment groups .

3. The computer program used to administer the experiment captured attention to
instructions . Analysis of the program indicated that subjects did attend to the instruction
screen .

4 . This process of learning while problem solving defines experiential learning, and the
measure of time spent on practice problems represents the effort duration related to expe-
riential learning. Subjects were allowed unlimited time for solving the practice problems to
prevent ceiling effects resulting from of individual differences in processing speeds .

5. There was no need to compute the interrater reliability as the grading scale was
completely objective . The problem grader was unaware of the treatments associated with
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each problem set . Additionally, analyses for all treatment differences were repeated using
scores of 0 (incorrect) and 1 (correct) for the test problems . No qualitative differences in
results were found.

6. Time spent on the first phase of the experiment (the schema acquisition phase) is
included in the model to control for variations in effort duration . Some subjects input little
effort into the schema acquisition phase and, as a result, acquired less complex schemata .
Removal of the effort duration covariate does not cause any substantive changes in results .

7 . Effort duration was not statistically significant in the text editing model and was
not included in the final analyses .

8 . Note that it is not possible to answer the level two problem correctly without the
knowledge required to solve the level one problem . It is likely that these two students
made careless errors.

9. This finding also validates the measure of complexity, the number of rules needed
to solve a problem. As shown in Fig. 1, as problems increased in complexity they were
less likely to be answered correctly .

10. There were five text editing problems. One problem was included for the first level
of difficulty, two problems for the second level of difficulty, and two problems for the
third level of difficulty . The combinations of the five text editing problems result in four
possible tree diagrams (i .e. one diagram for each combination of a level 1, level 2 and
level 3 problem . While only one tree diagram is presented in Fig. 2, all four combina-
tions produce highly similar results with similar Guttman scores .

11 . Level two problem errors cannot be distinguished from level one problem errors,
because taxpayers in the 15% and 28% brackets have long term capital gains taxed as
ordinary income .

12 . The level five problem is the only one which offers such a rich array of relevant
errors . The level four problem dealt with non-taxable social security benefits . Therefore,
subjects did not incorrectly use capital gains templates, i .e . level two or three templates .
The level three problem had no errors involving the incorrect use of the correct template .
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MORALITY VS . IDEOLOGY:
IMPLICATIONS FOR ACCOUNTING
ETHICS RESEARCH

Dann G. Fisher and John T . Sweeney

ABSTRACT

The explosion of accounting ethics research in the past decade has been
fuelled by the availability of the Defining Issues Test (DIT: Rest, 1979,
1993). Despite existing criticisms regarding the DIT (Emler et al ., 1983)
and research indicating that the measure is a biased reflection of accoun-
tants' moral reasoning (Sweeney & Fisher, 1998, 1999), the validity of
the instrument is rarely questioned . This paper discusses the evolution of
the political attitude-moral reasoning debate . A between-subjects experi-
ment provides further support for the existence of political bias, implying
that ethics researchers may have confounded political ideology with moral
reasoning when interpreting results .

INTRODUCTION

Until the past decade empirical ethics research was a relative footnote in the
annals of academic accounting literature . Limited most by the lack of a reli-
able and valid instrument for measuring individual moral judgment or reasoning
ability, this problem was apparently resolved with the arrival of the Defining
Issues Test (DIT : Rest, 1979, 1993). Grounded in Kohlberg's (1969) cognitive
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theory of moral development, the DIT acquired credibility from its use in
hundreds of studies in psychology and the social sciences (Rest, 1986 ; Rest et
al ., 1999a) . Inspired by the availability of an objective, pencil-and-paper instru-
ment requiring no special training, behavioral accounting researchers seized the
opportunity and DIT-based ethics research occupied a significant portion of
journal space by the early 1990s (for a review, see Louwers et al ., 1997 ;
Ponemon & Gabhart, 1994) .

Yet despite the relatively modest relationships found between the moral
reasoning capabilities of accountants, as measured by the P score of the DIT,
and professional judgment and behavior (Ponemon & Gabhart, 1994), accounting
researchers have rarely questioned the validity of the DIT . A long running debate
in the psychology literature, however, suggests that the DIT is biased in favor
of persons who prefer political liberalism to political conservatism (Emler et
al., 1983; Markoulis, 1989 ; Sparks & Durkin, 1987) . Emler et al. (1983) went
so far as to assert that the DIT P score is effectively a measure of political
attitude . Given the predominance of conservatives in the accounting profession
(Sweeney, 1995 ; Eynon et al., 1997 ; Thorne et al ., 2000), the debate infers that
the moral reasoning abilities of accountants are understated when measured by
the DIT and that accounting ethics researchers may have misinterpreted the
results of their studies .'

Rest (1986) and his colleagues (Barnett et al ., 1995) were critical of the
research methodology of Emler et al . (1983), claiming that the findings were
an artefact caused by asking subjects to respond to the DIT from an assigned
political perspective. Rest (1986) contended that political ideology explained
only a small amount of the variance in DIT P scores, and dismissed the higher
scores attained by persons who labeled themselves as liberal as a developmental
difference. Recently, Rest et al . (1999a) admitted that the relationship between
political ideology and DIT P scores is stronger than initially believed, and
conceded that political ideology explained as much as 40% of the variance in
P scores. Although he acknowledged the strong correlation with political
ideology, Rest (Rest et al ., 1999a; Thoma et al ., 1999) maintained that the P
score provides significant information beyond that which can be obtained from
knowing a person's political ideology . Rest et al. (1999a), however, do not
address whether or not the significant overlap between political ideology and
DIT P scores results in an unduly noisy measure of the moral reasoning
construct incapable of being unambiguously interpreted .

Accounting ethics researchers have begun to examine this issue, concluding
that the DIT produces a biased measure of an accountant's moral reasoning
ability (Fisher & Sweeney, 1998 ; Sweeney & Fisher, 1998, 1999) . Their results
indicate that : (1) higher-order DIT response items are associated with political
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liberalism; (2) DIT scores can be significantly increased for conservative,
moderate and even liberal test-takers by responding from the perspective of an
`extreme liberal' ; (3) DIT P scores, produced under the standard test instruc-
tions, overstate the developmental maturity of liberal accountants and understate
the development of conservative and moderate accountants; and (4) much of
the bias in DIT scores can be removed by appropriately modifying the test
instructions . Based on these results, they concluded that failure to control for
subjects' political ideology may confound the relationship between DIT P scores
and professional judgment, behavior and attitudes (Sweeney & Fisher, 1998,
1999) .

The findings of the earlier studies examining the relationship between DIT
scores and political ideology (Sweeney & Fisher, 1998, 1999) are limited by
the use of a within-subject design . Because they had already completed the DIT
using the standard instructions, the subjects in these studies might have been
influenced by the new instructions to believe that they should answer differ-
ently, thereby artificially changing their scores . The purpose of this paper is to
address the methodological limitation of earlier studies by using a between-
subjects design and to discuss the implications of failing to control for political
ideology in accounting DIT ethics research .

The paper proceeds in the following manner . The evolution of the debate
regarding the influence of political ideology on DIT P scores is first examined .
In addition, empirical evidence indicating that this influence may exist is
reviewed. Next, the results of a between-subjects experimental study are
presented. These results provide further evidence that political ideology is
systematically influencing DIT P scores and, taken in combination with those
of Sweeney and Fisher (1998, 1999), suggest that relationships between DIT P
scores and other variables previously attributed to differences in subjects' moral
reasoning abilities may, in reality, have been largely the result of variance in
political ideologies . Finally, a sample of accounting ethics studies that employed
the DIT as a measure of moral reasoning ability but failed to control for
political ideology are re-interpreted in light of these findings . Alternative expla-
nations for the relationships found between DIT P scores and the variables
of interest are provided for these studies . The final section consists of our
discussion and conclusions .

EVOLUTION OF THE POLITICAL BIAS DEBATE

Kohlberg's (1969, 1981) moral development theory maintains that people use
three general hierarchical approaches to resolving moral dilemmas, which he
classifies into levels : pre-conventional, conventional, and post-conventional or
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principled. Each level is further divided into two stages, with the second stage
representing a more advanced perspective of the general strategy . The six stages
constitute a developmental sequence of moral problem solving strategies, with
the simpler stages preceding increasingly more complex stages .

The theory of moral development is grounded in traditional liberal philo-
sophical thought (Kohlberg, 1969, 1981), leading Kohlberg to identify
post-conventional reasoning with political liberalism (Kohlberg 1981, 1983) .2
Empirical research (Emler & Stace, 1999 ; Fishkin et al ., 1973 ; Fontana & Noel,
1973 ; Haan et al., 1968; Nassi et al., 1983 ; Rest, 1976) supported this position
while linking conservative positions with conventional reasoning . Liberal
enlightenment was argued to provide greater sophistication in the general
principles for organizing society, allowing the person to transition from the
"law and order" constraints of conventional reasoning (Kohlberg, 1981) .

The Defining Issues Test

The most commonly used measure of moral reasoning ability is the Defining
Issues Test, developed by James Rest (1979, 1986, 1993), a student of Kohlberg .
Designed to be substantially consistent with Kohlberg's (1969) justice-based
notion of morality, the DIT requires a subject to select prototypic responses
that are aligned with his or her point of view on specific hypothetical dilemmas .
The long form of the DIT consists of six dilemmas, while the short form utilizes
three dilemmas . For each dilemma, twelve issue statements are provided . These
statements are designed to represent the manner in which crucial issues might
be conceived from the perspective of different stages of reasoning . Using a
five-point scale, the test-taker rates the importance of each of the 12 issue state-
ments in determining what ought to be done in that situation . After rating the
12 issue statements for each dilemma, the subject is asked to rank the four
issue statements considered to be the most important overall .

Using the rankings, scores may be obtained for each stage of reasoning
(Stages 2 through 6) . The reliability of the individual stage scores, however,
has not been as high as that for an index of principled reasoning - the P score
(Rest, 1979, 1993). The P score, reported as a percentage of a subject's rank-
ings for Stages 5 and 6, can range from 0 to 95 . Rest (1993) reports an average
P score of 40 for the general population of American adults and an average P
score of 45 for college graduates . The P score for the short version correlates
highly (approximately 0 .90) with the P score for the long version (Rest, 1993) .

In addition to the Stage items, the DIT contains "A " items designed to repre-
sent an anti-establishment orientation . The A items condemn tradition and
established social order for its arbitrariness, inconsistency, and exploitation
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without offering a positive alternative (Rest, 1979) . The A score stems from a
study by Kohlberg and Kramer (1969) that found that college students appeared
to regress to Stage 2 reasoning during the transition between conventional and
principled moral judgment . As a result, this stage was given a label of 4'/, .

Criterion for a Valid Measure of Moral Reasoning Ability

The P score of the DIT has been subjected to numerous studies examining its
reliability and validity (Rest, 1979, 1993). Our specific concern is with the
construct validity of the P score (Cook & Campbell, 1979) . Based upon
the results of this study and those of previous research (Fisher & Sweeney,
1998 ; Sweeney & Fisher, 1998, 1999), the P score appears to confound moral
reasoning with political ideology . The following criteria are critical to the
validity of a moral reasoning measure .

The Ceiling Effect
A basic tenet of moral development theory is that person's progress through
the stages in a sequential manner (Kohlberg, 1969 ; Rest, 1979). A person can
comprehend the logic of stages he or she previously passed through, but is
cognitively incapable of understanding moral reasoning more advanced than his
or her developmental level . Therefore, a person can intentionally lower his or
her score on a measure of moral reasoning by identifying lower order responses,
but should not be able to identify responses representing thinking more advanced
than his or her own cognitive capacity. In effect, a person's developmental level
establishes a ceiling on his or her understanding of higher order moral reasoning .

Preference vs. Recognition
Rest (1994, p. 17) claims, "higher stages of thinking are preferred until the
stage in turn becomes replaced by a newly comprehended stage ." As a result,
the DIT is reduced to a simple recognition task (Rest et al ., 1997) : subjects
prefer higher order moral reasoning to lower order reasoning and therefore
choose the highest order response items recognized (recognition = preference) .
If the response items of the DIT have an underlying political content, however,
then this bias can influence a test-taker's ranking of those items . Consequently,
the items an individual prefers to rank as important in resolving a dilemma may
not be the same as the items he or she recognizes as representing more advanced
thinking. As a result, the P score would over- or understate a person's true
capacity for moral reasoning .

How might political ideology influence DIT P scores? Rest (1994, p . 17)
claims that DIT P scores produced under standard test conditions represent a
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person's highest conceptions of justice and fairness . An unbiased measure elicits
a person's highest capacity for moral reasoning because he or she prefers to
rank as important those items recognized as representing higher order reasoning
consistent with his or her developmental level . But if a politically conservative
person comprehends the cognitive complexity of principled DIT responses and
chooses to avoid ranking those responses as important because he or she asso-
ciates this viewpoint with liberalism, then the P score would not be measuring
this person's most advanced moral thinking. Rest et al . (1999a, p . 142) allude
to this possibility :

Presumably if a subject does not get the point of a DIT item (or does recognize the point
but rejects it), the subject passes over the item and goes on to select another item as
important.

Similarly, a politically liberal test-taker may overstate his or her DIT P score
by ranking higher-order response items as important because of their associa-
tion with liberal ideology, without comprehending the underlying moral content .
A valid measure, however, produces an unbiased metric representing the
test-taker's true capacity for advanced moral thinking . Such a measure should
be free of extraneous influences, such as political associations, that may cause
a person to consciously or unconsciously reject more advanced responses
although he or she understands the underlying moral reasoning . Conversely, a
valid measure of moral judgment will be free of biases that may induce a person
to embrace a response reflecting moral thinking more advanced than his or her
own cognitive capacity .

The Political Debate

For many years, Rest (1979, 1986, 1993) maintained that political ideology
explained only a small amount of the variance in DIT P scores, dismissing the
higher scores attained by persons who label themselves `liberal' as a develop-
mental difference . According to Rest (1993, p. 28), correlations between the
DIT P score and political ideology were either non-significant or low . Critics
of moral development theory and the use of the DIT as its primary measure-
ment instrument contended that the DIT was nothing more than a measure of
political preference (Emler et al ., 1983 ; Markoulis, 1989) .

In order to test the political bias hypothesis, Emler et al . (1983) designed an
experiment where subjects first completed the DIT using the standard instruc-
tions and then responded from an assigned political perspective, either
right-wing, moderate, or left-wing radical . Their results indicated that persons
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relatively low P scores when completing the DIT in accordance with the
standard instructions . However, these individuals were able to significantly
increase their scores when asked to respond to the DIT from the perspective
of a left-wing radical . This result is inconsistent with a major premise of moral
development theory: persons should not be able to fake upward on the DIT
because they lack the capacity to comprehend higher order moral arguments
(Rest, 1979, 1986) .

Rest (1986) claimed that the most damaging result in Emler et al . (1983) to
the validity of the DIT, the increase in the mean P score, was an artefact of
the "radical left-wing" experimental manipulation . By instructing subjects to
respond from a radical perspective, Emler et al encouraged them to seek angry
sounding items rather than to resolve a moral problem from a politically liberal
perspective. Rest maintained that this procedure resulted in subjects rejecting
the Stage 4 issue statements that they originally endorsed under the standard
DIT instructions and to instead select the anti-establishment (A) items . After
exhausting the A statements and eliminating Stage 2 and 3 statements as
inadequate, Rest asserted that the subjects ". . . had no place left to go but to
P items" (Rest, 1986, p . 154) .

Barnett et al . (1995) provide support for Rest's assertion . In replicating the
Emler et al. (1983) study, Barnett et al added additional A items to the DIT so
that an equal probability of selecting either A or P items was created . The
results indicated that, when responding to the DIT from the left-wing radical
perspective, subjects strongly increased their A scores and, as a result, decreased
their P scores below the levels observed using the standard instructions . The
results of Barnett et al . (1995) provide an alternative explanation for the find-
ings of Emler et al. (1983) on methodological grounds, but the role of political
ideology in affecting DIT P scores remained unanswered .

Sweeney and Fisher (1998, 1999) attempted to correct the methodological
shortcomings of Emler et al. (1983) by conducting two separate experiments .
In the first experiment, subjects (accounting students) first completed the DIT
under the standard test instructions . After a two-week period, participants
were randomly assigned to respond to the DIT from either an "extremely
conservative" or an "extremely liberal" perspective (replacing the "right-wing
conservative" and "left-wing radical" terms of Emler et al ., 1983) . Consistent
with Emler et al. (1983), the results of the first experiment indicated that subjects
responding to the DIT from an extremely liberal perspective significantly
increased their mean P scores beyond the levels attained under the standard test
conditions .' These results confirmed that DIT items were politically loaded but
did not establish that test-takers were influenced by this bias in their ranking
of the items .
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Rest et al . (1999a) are critical of studies such as Sweeney and Fisher (1998,
1999), arguing that manipulation of test instructions should not be used to
examine the discriminant validity of the DIT because the instrument and the
instructions are "an integrated whole" (Rest et al., 1999a, p. 63). As such,
"manipulation of test instructions does not illuminate how people naturally
or usually perform a task" (Rest et al ., 1997, p . 20). This suggests that the
standard DIT instructions prepare subjects to make moral judgments in their
usual or normal way - a manner that is purported to elicit their best notions
of justice and fairness (Rest, 1979, 1986, 1993) . Rest and his colleagues,
however, provide no evidence that the standard instructions do in fact elicit
the normal or usual manner of reasoning . If the DIT is designed to
elicit schema from long-term memory to help sort out what is currently being
deliberated, then understanding whether or not the instructions create a setting
free of the influence of potential systematic biases, such as political ideology,
is critical .

In the second experiment, Sweeney and Fisher (1998, 1999) tested the
proposition that the wording of the standard DIT instructions may be a cause
of the political bias . The standard instructions direct test-takers to provide
their "opinions about social problems" . This verbiage may lead subjects to
pursue DIT statements consistent with the political image they wish to repre-
sent, rather than to seek items they perceive as representing the highest
conceptions of justice or fairness. In this experiment, a second sample of
accounting students first completed the DIT using the standard instructions .
Two weeks later, Sweeney and Fisher again administered the DIT, but instead
of using the standard test instructions, the subjects were asked to "score as
high as possible" by "identify(ing) the statements designed to represent the
highest levels of moral judgment ." There should be no difference in P scores
between the first administration and the experimental condition if the DIT,
taken under the standard test instructions, was eliciting a subject's highest
capacity for moral reasoning (preference = recognition) . Partitioning subjects
by political ideology revealed that the mean DIT P scores for conservatives
and moderates were significantly higher in the experimental condition, where
they attempted to score as high as possible, than in the standard test condi-
tion. Sweeney and Fisher concluded that the political bias of the DIT resulted
in conservative and moderate subjects rejecting items they recognized as
higher-order thinking . Liberal subjects actually decreased their P scores in
the experimental condition . Sweeney and Fisher speculated that under the
standard DIT test conditions, liberal test-takers might choose items aligned
with their political preferences without recognizing the underlying advanced
moral reasoning .'
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HYPOTHESES

The results of Sweeney and Fisher (1998, 1999) support the argument that the
political bias of the DIT influences test-takers ranking of influential items . A
potential weakness of their study, however, is the use of a within-subject design .
An argument can be made that, given new instructions, subjects simply sought
out issue statements different from those they selected in completing the DIT
under standard test conditions, thereby artificially changing their scores (Rest,
1986). The objective of this experiment is to methodologically extend the results
of Sweeney and Fisher (1998, 1999) by using a between-subjects design to
examine whether DIT test instructions are eliciting a test-taker's highest concep-
tions of justice and fairness .

Rest et al. (1997, p. 20) claim that the standard DIT instructions prepare
subjects to make moral judgments in their usual or normal way - a manner which is
purported to elicit their best notions of justice and fairness (preference =
recognition) (Rest, 1979, 1986, 1993) . If the standard instructions, however, prompt
test-takers to be influenced by the political content of DIT response items, then a
person's recognition of higher-order issue statements would not be equivalent to his
or her preference for ranking these items . Politically conservative and moderate test
takers may comprehend the cognitive complexity of post-conventional DIT issue
statements but avoid ranking these items as important because they associate these
statements with liberalism . Consequently, political conservatives and moderates
taking the DIT under the standard test instructions should attain lower P scores than
conservatives and moderates directed to rank issue statements they recognize as
representing higher order moral reasoning .

HI : Under the standard instruction set, DIT P scores of politically conserv-
ative or moderate persons will understate their capacity for advanced moral
reasoning .

Conversely, if liberals completing the DIT under the standard test conditions
are attracted to issue statements because they reflect a liberal ideology without
fully understanding their moral content or if they avoid issue statements that
they associate with conservatism, the resulting P score will overstate their cogni-
tive capacity for advanced reasoning . As a result, the DIT P scores attained by
political liberals under the standard instructions should be higher than those of
liberals directed to rank issue statements they recognize as representing
advanced moral reasoning .

H2: Under the standard instruction set, DIT P scores of politically liberal
persons will overstate their capacity for advanced moral reasoning .
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METHODS

Procedure

A between-subjects design was utilized in order to prevent participants from
anchoring on responses recalled from an earlier DIT administration, a poten-
tial criticism of the within-subjects methodology of Sweeney and Fisher (1998,
1999). The six-dilemma DIT was administered once to all participants . Subjects
were randomly assigned to either the control group or the experimental group .
Subjects in the control group were required to complete the DIT under the stan-
dard test instructions. In the experimental group, subjects received modified
instructions that were consistent with the experimental instructions employed
by Sweeney and Fisher (1998, 1999), informing them that :

The Defining Issues Test is a standardized measure of moral judgment. We are interested
in whether you can identify the statements designed to represent the highest levels of moral
judgment .

Subjects

A total of 234 junior-level undergraduate accounting students from two
midwestern universities voluntarily participated in the study and were randomly
assigned to either the control or the experimental condition . The standard
instructions for the DIT were provided to the 113 subjects assigned to the
control group. The responses of two subjects were eliminated for violating the
M score manipulation [M items are "nonsense items used to check the validity
of individuals' responses" (Rest, 1986, p . 42)], while the responses of five
subjects were eliminated for failing the consistency check, leaving 106 usable
responses (43% male, 57% female) . The modified instructions for the DIT were
provided to the 121 subjects in the experimental group . The response of one
subject was eliminated for violating the M score manipulation, while the
responses of five subjects were eliminated for failing the consistency check,
leaving 115 usable responses (46% male, 54% female) .

RESULTS

Subjects were classified into one of three groups - liberal, moderate or conser-
vative - based upon their self-defined political ideology . Consistent with prior
research (Emler et al ., 1983, Barnett et al ., 1995, Sweeney & Fisher, 1999), a
seven-point likert scale, with "extremely liberal" and "extremely conservative"
as endpoints, was utilized to measure political identity
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from one to three were classified as liberal. Subjects responding in the middle
of the scale (four) were classified as moderate . Subjects responding from five
to seven were classified as conservative . Reliance on self-defined political orien-
tation is consistent with previous research (Emler et al ., 1983, Barnett et al .,
1995, Sweeney & Fisher, 1998, 1999) and seems most appropriate since it is
one's personal definition that is most likely to influence his or her self-presen-
tation strategy when completing the DIT . For the control group, the described
procedure resulted in 29 subjects (27%) being classified as liberal, 33 subjects
(31%) being classified as moderate, and 44 subjects (42%) being classified as
conservative . For the experimental group, the described procedure resulted in
25 subjects (22%) being classified as liberal, 27 subjects (23%) being classi-
fied as moderate, and 63 subjects (55%) being classified as liberal .

The mean P score (36.24) of the control group using the standard DIT instruc-
tions is consistent with the mean P scores of accounting undergraduate students
in earlier studies (Ponemon and Gabhart 1994 ; Sweeney and Fisher 1998, 1999) .
Moreover, the mean P score (38 .42) for the group using the modified instruc-
tions did not differ significantly (p = 0 .154) from the mean P score (36 .24) of
the control group using the standard instructions . In isolation, this result could
lead one to agree with Rest's (1979, 1986) assertion that the DIT, taken under
standard test conditions, yields results that reasonably approximate a person's
highest level of moral reasoning . As shown in Table 1, however, a much
different result is revealed once political ideology is considered .

Analysis of variance tests generally support H1 . For conservatives, the mean
DIT P score was significantly higher under the modified instructions, directing
them to choose items they recognize as reflecting higher order moral thinking,
than under the standard instructions . This result is consistent with Sweeney and
Fisher (1998; 1999) and suggests that the DIT systematically understates the
moral reasoning abilities of political conservatives . Although the mean DIT P
score of political moderates was higher under the modified instructions than
under the standard instructions, the difference was not significant .

As hypothesized in H2, the mean DIT P score for liberals was significantly
lower under the modified instructions than under the standard test instructions .
Liberal subjects attempting to score as high as possible by identifying response
statements they recognize as representing advanced moral judgment actually
scored lower than liberal subjects responding under the standard instructions .
This result is consistent with that of Sweeney and Fisher (1998, 1999), who
also found that political liberals attained lower DIT P scores under the modi-
fied instructions than under the standard instructions . The results are consistent
with the contention that the DIT, taken under the standard test instructions, may
systematically overstate the moral reasoning capabilities of political liberals .
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Table 1 . Comparison of DIT P Scores - Standard Test Instructions vs .
Modified Test Instructions .

In an analysis of variance, the score using standard instructions differs from the score using the
new instructions: * p < 0.10; ** p < 0.05 .

Liberals may choose to rank some post-conventional items because they asso-
ciate the underlying argument with political liberalism, and not because they
understand the underlying moral content .

The results of this experiment suggest that the political bias in the DIT may
be driven by the test instructions . When the standard instructions were used,
the mean P score for liberals is significantly higher (p < 0 .001) than the mean
P scores for moderates and conservatives . When the modified instructions were
used, the mean P scores did not differ by political ideology (p = 0 .920) .
Consistent with Sweeney and Fisher (1999), this result suggests that the DIT
instructions may be causing subjects to pursue DIT statements consistent with
their preferred political ideology, preventing the instrument from presenting a
true measure of the person's moral competence .

RE-INTERPRETATION OF ACCOUNTING
ETHICS STUDIES

The results of this experiment and those of prior studies (Emler et al ., 1983 ;
Sweeney & Fisher, 1998, 1999) suggest that researchers may be unable to

LIBERALS
Standard Instructions n = 29 Modified Instructions n = 25

Mean
Median
Std. Dev .

43 .56
43 .33
9 .88

38 .93*
36 .67
12 .82

MODERATES
Standard Instructions n = 33 Modified Instructions n = 27

Mean
Median
Std . Dev .

33 .23
35 .00
11 .51

37 .59
36 .67
12 .08

CONSERVATIVES
Standard Instructions n = 44 Modified Instructions n = 63

Mean 33.67 38 .57**
Median 33.33 38 .33
Std . Dev. 11 .16 10 .66
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determine how much of the association between the DIT P score and the
variables of interest is the result of moral developmental differences and how
much is attributable to rankings reflecting political ideology . This section
demonstrates the potential for misinterpretation by re-examining the results of
three selection/socialization studies - Ponemon (1992), Jeffrey and Weatherholt
(1996), and Kite et al . (1996) - and providing alternative explanations for the
relationships found between DIT P scores and the variables examined .

In his widely cited paper, Ponemon (1992) examined the influence of firm
socialization on the observed levels of moral reasoning among CPAs . Cross-
sectional data indicated that the P scores of managers and partners were
significantly lower and more homogenous than the P scores observed for staff
through supervisor levels . This finding was corroborated by longitudinal data
revealing that seniors who were promoted to manager had lower and more
homogenous DIT P scores than those of seniors who chose to leave the firm .
Ponemon (1992, p. 243) concluded that

employees who get a promotion are likely to be perceived by management as having personal
characteristics commensurate with the culture and philosophy of the organization .

He further supported his conclusion with survey data showing that managers
favored promoting seniors with DIT P scores similar to their own, a result that
led Ponemon to claim that the critical selection/socialization criterion is a shared
set of ethical values .

Although shared ethical values may be an important component of selec-
tion/socialization processes, differences in political ideology provide an equally
compelling interpretation . Sweeney (1995) found managers and partners in CPA
firms to be predominately conservative (85%) . If management prefers to promote
persons with characteristics similar to their own, then they would likely choose
to promote seniors who share their conservative political ideology . As the DIT
systematically understates the moral reasoning abilities of conservatives under
the standard test instructions, the low DIT P scores observed for managers and
partners may be explained by a management tendency to promote subordinates
with a shared set of conservative political values . Because Ponemon did not
control for political ideology, the impact of ethical values and political ideology
on promotion decisions in public accounting firms cannot be separated .

Jeffrey and Weatherholt (1996) posited a relationship between an accoun-
tant's DIT P scores and his or her level of professional commitment, which
they defined as the internalization of professional standards . They asserted that
high professional commitment would be associated with conventional moral
reasoning (Stages 3 and 4), because conventional reasoning is characterized by
rule conformance and maintenance of the social order (Rest, 1979) . Jeffrey and
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Weatherholt found an inverse relationship between DIT P scores and level of
professional commitment - the mean DIT P score for accountants with high
professional commitment was significantly lower than the mean DIT P score
for accountants with low professional commitment . They concluded that the
selection/socialization process being observed in practice was the result of
accountants with high DIT P scores choosing to leave the profession because
they are less committed to its rules and values .

The results of Jeffrery and Weatherholt did not address whether the associ-
ation between DIT P scores and professional commitment is the result of
differences in moral development or political ideology . One might argue that
because the profession is predominately conservative (Sweeney, 1995),
conservative accountants would be most likely to embrace the values of the
profession . Liberal accountants, on the other hand, might be unwilling to accept
the conservative culture of the firm, resulting in alienation toward the profes-
sion. In other words, the significant inverse relationship between DIT P scores
and level of professional commitment observed by Jeffrey and Weatherholt may
actually reflect a stronger sense of professional commitment by conservative
accountants than by liberal accountants .

This proposition was tested in Sweeney et al . (2001), who controlled for the
influence of political ideology on DIT P scores in their socialization model
of auditors' professional commitment . Their results indicated a strong and
significant path between political ideology and professional commitment . After
controlling for the influence of political ideology, the path between DIT P
scores and professional commitment was insignificant . Political ideology, not
differences in moral reasoning ability, was an important socialization factor
predicting professional commitment in public accounting, calling into question
the findings of Jeffrey and Weatherholt (1996) .

Kite et al. (1996) examined whether environmental auditors displayed
significantly higher DIT P scores than did internal and external auditors . They
posited that auditors with high DIT P scores who choose to leave public
accounting might be attracted to job situations where they believe they can
better serve the public interest, such as environmental auditing .

Kite et al found no significant differences between the DIT P scores for
environmental auditors, internal auditors and previous samples of external audi-
tors. When they further examined the DIT P scores of environmental auditors,
Kite et al . discovered that persons requesting assignment to environmental audits
displayed significantly higher levels of moral reasoning than did persons
assigned by management. In citing several environmental disclosure studies,
Kite et al reasoned that many companies wish to ignore environmental issues
that require additional expenditure and public disclosure . Towards this end,



Morality vs . Ideology

	

1 55

management may assign to environmental audits subordinates who are willing
to put the interests of the firm ahead of the interests of society . Drawing upon
the work of Ponemon (1992), Kite et al . suggested that firm socialization prac-
tices played a key role in the staffing of the environmental audit function .

Once again, the explanation that political ideology and not moral develop-
mental differences is the critical factor in the selection/socialization process is
highly plausible . Environmental protection, even when the cost may be detri-
mental to business interests, has been widely documented as a liberal cause .
The higher observed DIT P scores for those persons requesting environmental
audit assignments may result from liberal auditors being more likely to request
such assignments . Conversely, the lower DIT P scores observed for internal
auditors assigned to environmental audits may be the result of management
assigning conservative auditors in expectation that they will be more likely to
emphasize the interests of the business over those of the environment . Kite et
al. (1996, p . 207) allude to this possibility by suggesting that management,
while not being able to directly observe the moral reasoning levels of employees,
can determine which internal auditors are most likely to protect company inter-
ests "through observing the employee's actions, political affiliations, and outside
interests" . Although they did not control for political ideology, Kite et al . suggest
that it may be an important variable in the selection process .

DISCUSSION AND CONCLUSION

The results of this study, in conjunction with those of prior research (Emler et
al., 1983 ; Sweeney & Fisher, 1998, 1999), provide strong evidence that the DIT
P score, generated under the standard test instructions, confounds political
ideology with moral reasoning development. As a result of the ideological bias
in the DIT, the P scores of politically conservative and moderate test takers are
likely understated in relation to their capacity for moral reasoning . Conversely,
the P scores of liberal test takers are likely overstated .

In contrast to his earlier position, Rest et al . (1999a) recently admitted that
the relationship between political ideology and DIT P scores is much stronger
than initially believed . He conceded that political ideology explains as much as
40% of the variance in P scores, a result confirmed by Emler and Palmer-
Canton (1998) . Although acknowledging a relationship between the P score and
political ideology, Rest and his colleagues (Rest et al ., 1999a; Thoma et al .,
1999) maintain that the P score does not reduce to a unitary measure of conser-
vative or liberal preference and that the P score provides significant information
beyond what may be obtained from knowing a person's political ideology .
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This contention is not disputed . The multitude of studies demonstrating the
developmental nature of moral reasoning, such as upward movement in DIT P
scores with education and over time, support this view . Our concern is whether
or not failure to address the significant overlap between political ideology and
DIT P scores results in an unduly noisy measure of the moral reasoning
construct, rendering the results of previous accounting studies incapable of being
unambiguously interpreted . If political ideology is systematically influencing
the test outcome, then failure to control for political ideology when employing
DIT P scores in accounting studies would mask the true relationship between
moral reasoning ability and examined behavior . While Rest and his colleagues
have not openly conceded that political ideology should be controlled when
using the DIT, the recently revised instrument, the DIT-2 (Rest et al ., 1999b ;
Rest & Narvaez, 1998), now requires respondents to indicate their political
ideology.

There are two important implications from this study for accounting ethics
researchers . First, caution must be exercised in interpreting the results from
previous empirical ethics studies that utilized the DIT . Results that had initially
been attributed to a relationship between moral reasoning and important
variables of interest may actually have been driven by political ideology .
Perhaps in their zeal to adopt a widely used, objective measure, accounting
researchers chose to ignore the existing evidence that the DIT was potentially
a biased metric of moral reasoning ability (Emler et al., 1983) . The results of
this study should serve as a caveat to accounting researchers intending to import
behavioral measures from outside disciplines .

Second, political ideology is likely a more important socialization variable
in public accounting than previously recognized (Sweeney et al ., 2001) . Political
ideology may effectively capture individual differences related to important
attitudes, such as organizational and professional commitment, and to actions
such as promotion, job assignment, performance appraisals, turnover and adher-
ence to codes of conduct. Political ideology may also influence the self-selection
processes of students considering accounting as a major and career .

A potential limitation of this study is the necessity of changing the DIT
instructional set in order to examine its validity . Rest et al . (1999a) contend
that studies manipulating DIT test instructions are incapable of revealing the
impact of political ideology on P scores because the experimental condition
elicits a response schema that is different from what occurs in normal test taking
conditions . Rest had once been a proponent of faking studies (McGeorge, 1975 ;
Hau, 1990 ; Bloom, 1977) as part of the validation process (Rest, 1979, 1993) .
Through this recent about face, Rest et al . (1999a) are attempting to create an
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unassailable fortress around the DIT built on circular logic . By claiming that

"manipulation of test instructions does not illuminate how people naturally or
usually perform a task", Rest et al . (1997, p . 20) assume that the standard DIT
instructions elicit a test-taker's best notions of justice and fairness (Rest 1979 ;
1986; 1993). Presented with evidence to the contrary, Rest and his colleagues
(Rest et al., 1997, p. 20) dismiss each unflattering result by claiming that it
". . . is not evidence that participants usually take the DIT that way" . But by
not providing evidence that the standard instructions in fact elicit the normal
or usual manner of reasoning, Rest et al. commit a circular folly . Understanding
whether or not the instructions elicit the subject's most advanced moral schema
free of potential systematic biases, such as political ideology, is critical to

assessing the validity of the DIT .

NOTES

1 . A consistent verdict of DIT research is that the moral reasoning abilities of accoun-
tants are less developed than those of college graduates and many other professional
groups (Gaa, 1992) .

2. There has been much criticism, rebuttal, and support for the philosophical under-
pinnings of Kohlberg's theory of cognitive moral development (see for example
Kohlberg, 1981, Broughton, 1986 ; Weinreich-Haste, 1986 ; Schweder, 1982; Rest et al .,
1999a). We do not wish to enter the debate . Our purpose is merely to assert that Kohlberg
intended to link higher stages of moral thinking with political liberalism .

3. Contrary to Barnett et al . (1995), conservative and moderate subjects showed only
small changes in their A scores . The "extremely liberal" manipulation was apparently
less likely to draw subjects to anti-establishment items than the "left-wing radical" manip-
ulation of Emler et al. (1983) .

4. Similar results occurred when Sweeney and Fisher (1998) tested a DIT metric (the
N score) proposed by Rest as an alternative to the P score.
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THE EFFECT OF PRODUCT AND
PROCESS COMPLEXITY ON
PARTICIPATIVE LEADERSHIP STYLE

B. Douglas Clinton and Hossein Nouri

ABSTRACT

The purpose of this study is to examine the effects of process and product
complexity on participative leadership style (i.e. perceptions of the primary
decision maker in a resource allocation decision) . Data from a descrip-
tive judgment task provide evidence that product and process complexity
operate as antecedents to choosing differential participative leadership
decision styles. Analysis uses the Vroom Jago model (1988) to show that
situations characterized by high (low) process complexity provide an
increased (decreased) incentive to employ participative leadership styles .
However, situations characterized by high (low) product complexity do not
appear to significantly affect choices regarding participative leadership
style .

INTRODUCTION

A review of budgetary participation research shows that most studies in this area
have examined the relationship between budgetary participation and outcome
variables such as performance (Brownell, 1981 ; Brownell & Dunk, 1991 ;
Brownell & Mclnnes, 1986 ; Brownell & Merchant, 1990 ; Govindarajan, 1986 ;
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Kren, 1992 ; Merchant, 1984 ; Mia, 1988, 1989 ; Nouri & Parker, 1998) and bud-
getary slack (Chow et al., 1988; Dunk, 1993; Govindarajan, 1986; Merchant,
1985; Nouri & Parker, 1996 ; Waller, 1988 ; Young, 1985) . The results of these
studies, in general, indicate that budgetary participation is an important element
of the budget process. However, these studies make the assumption that
budgetary participation exists and, then, attempt to relate it either directly or
through moderating or mediating factors to outcome variables . Shields and
Shields (1998, p . 50) argue that a potential reason for diverse results of the
budgetary participation research could be due to the fact that "strong theoreti-
cal and empirical links between their assumed reason for why participative
budgeting exists and their dependent variables" are absent from the extant
research .

The purpose of this study is to examine the effects of specific antecedents
(i .e . process and product complexity) on participative leadership style as
perceived by the primary decision maker (superior) in a resource allocation
decision. Several central issues suggest the importance of further examining the
antecedent effects of participative leadership style : (1) prior studies concentrated
on subordinate participation while superiors (i .e . leaders) not subordinates
ultimately determine the type and amount of budgetary participation allowed in
organizations ; (2) there needs to be a fit between product and process complexity
and the leadership style for optimal outcomes (e .g . Job performance) ; (3) since
specific antecedents influence the perceived need for participative leadership
styles and managerial choice regarding those styles, then considering these
antecedents becomes important to properly interpreting consequences .

The Vroom Jago (VJ) model (1988), which classifies leadership styles as
autocratic, consultative, and participative decision making, is used to examine
the differential importance of process and product complexity antecedents .
Based on a laboratory experiment, our findings show that superiors employ
different leadership styles of participation in a resource allocation situation
depending on the level of process complexity . Under high process complexity,
superiors preferred group (Participative) decision making . Under low process
complexity, superiors employed autocratic decision making . These findings
appear to be supported by prior Vroom model studies, by studies examining
the effects of perceived expertise, and by popular technological complexity
definitions (e .g. Margerison & Glube, 1979 ; Clinton, 1996; Perrow, 1967) .

The remainder of this study is organized as follows . The next section presents
a literature review and includes formal hypotheses and theoretical support for
hypothesized relationships . Next, the research method used in the study is
described followed by the results section . Finally, conclusions, limitations, and
a discussion of implications are presented .
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LITERATURE REVIEW AND HYPOTHESES
DEVELOPMENT

Vroom and Jago Model

Leadership style of budgetary participation can vary in degree (Locke &
Schweiger, 1979; Swieringa & Moncur, 1975; Vroom & Jago, 1988) . Table 1
presents different leadership styles in a budgetary participation context based
on the Vroom and Jago (1988) leadership model .' The Vroom model is a norma-
tive contingency model that uses knowledge of situational factors such as decision
quality and goal congruence to suggest one of five levels of subordinate partici-

pation in decision making . As Table 1 indicates, budgetary participation can vary

from no participation (autocratic) to consultation to full participation (group
consensus) . The Vroom model suggests that the level of budgetary participa-
tion allowed would depend on situational factors coincident with a problem or
decision faced by the leader (Vroom & Jago, 1988) .

In accounting, Pasewark and Welker (1990) used the Vroom model (decision
attributes, decision-making style, and decision rules) to investigate subordinate

participation employed in budgeting decisions . They found support for the model

in that high levels of participation increased the chance of successful budgetary
decision making in instances where high participation was prescribed by the
model. Clinton et al. (1996) showed that, consistent with the VJ model,
the situational variable task-specific superior/subordinate expertise could behave
as an important moderator of participation outcomes .

Table 1 . Leadership Style in a Budgeting Context .

Adapted from Vroom and Jago (1988) .

Leadership style

	

Who is involved Who makes decision Type of budget

Al. Autocratic

	

Leader Leader Assigned budgets (unassisted)

All. Autocratic with

	

Leader and others Leader Assigned budgets (individuals
information collection individually respond to specific questions)

CI. One-on-one

	

Leader and others Leader Motivated budgets
consultation

	

individually (individuals provide data
and recommendations)

CII . Group consultation Leader and others Leader Motivated budgets (group shares
in group data and analyzes)

GII . Group consensus Leader and others Group Full participative budgets
in group (group shares data and analyzes)
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Antecedents of Participative Leadership Style

Prior research shows that a variety of factors can contribute to the different
levels and types of participation allowed in different contexts . Brownell and
McInnes (1986), in explaining the inconsistent findings of their study, suggested
that superiors might allow higher budgetary participation by those subordinates
who perform well on the job . Beehr and Love (1983) suggested that there could
be a feedback loop from performance to participation with a moderating effect
of leadership style. Levine (1979) argued that budgetary participation might
vary depending on organizational structure . Swieringa and Moncur (1975) noted
that organizational variables might dictate what type of budgetary participation
should be used .

Understanding why superiors use a particular style of participation is
important because different leadership styles can affect outcome variables
differently . Although not in a budgeting context, Cotton et al . (1988) found that
direct participation as well as informal participation increase employee job
performance while indirect participation through representatives had no effect
on job performance . They further found that the impact of consultative
participation on job performance was inconclusive .

The type of leadership style chosen can depend upon antecedent factors at
virtually every level: organizational factors (e.g . technological complexity,
organizational size), situational factors (e.g. information asymmetry, geographical
dispersion), and individual factors (e .g . personality characteristics, and attitudes) .
These factors affect the type of leadership style used in budgetary participation
(Briers & Hirst, 1990; Clinton, 1999) .

A few prior studies have investigated antecedents of budgetary participation
(e.g . Bruns & Waterhouse, 1975 ; Clinton, 1999 ; Clinton et al ., 1996; Licata et
al., 1986; Merchant, 1981, 1984 ; Mia, 1987 ; Shields & Young, 1993 ; Seiler &
Bartlett, 1982). The findings of these studies, for example, show that the amount
of participation depends on how much control supervisors perceived was needed
(Bruns and Waterhouse 1975), whether internal managers allowed higher
subordinate budgetary participation than external managers (Licata et al ., 1986),
and whether there was a negative relationship between need for independence
and extent of participation (Seiler & Bartlett, 1982), The evidence from prior
empirical studies provides support for the significance of antecedent variables .
Fellner and Sulzer-Azaeoff (1985) examined the effect of assigned and
participative goal setting in a manufacturing environment . They found that
participative goal setting was not as effective as assigned goals in augmenting
the safety performance of employees . These findings suggest that depending on
the antecedent(s) of budgetary participation, an autocratic leadership style may
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be more useful than a participative style . Certainly in other cases methods that
are more participative appear appropriate (Cotton et al ., 1988) .

Technological Complexity

Brownell (1982) was possibly the first accounting study to formally include
technology in a model depicting antecedents of participation in budgeting . In
the broader participative decision making literature, two Vroom model studies
(Margerison & Glube, 1979 ; Paul & Ebadi, 1989) held technological complexity
constant while conducting validation studies of both the descriptive and norma-
tive abilities of the model. This emphasizes the importance of considering
technological complexity in the choice of leadership styles .

There are many definitions and taxonomies of technology, but Perrow's
(1967, p. 195) definition of technology as "the actions that an individual
performs upon an object, with or without the aid of tools or mechanical devices,
in order to make some change in that object" is perhaps the most widely
accepted. Under this definition, technology is the tools, techniques, or knowl-
edge being used to transform inputs into outputs (Daft & Lengel, 1986) .

Studies in the accounting literature have operationalized technological
complexity as task uncertainty (Brownell & Hirst, 1986, Brownell & Dunk,
1991). Moreover, studies in organization theory that have not specifically
operationalized technology as task uncertainty have used definitions that empha-
size the effects of technology on individuals (Perrow, 1967 ; Thompson, 1967 ;
Fry, 1982; Withey et al ., 1983 ; Daft & Lengel, 1986). These studies use disag-
gregated technology constructs .

Disaggregated technology constructs (e .g . analyzability and variety) were
originally theoretically developed and explored by Perrow (1967) and further
examined in studies such as Daft and Lengel (1986) in their discussion of the
divergent effects of uncertainty and ambiguity as produced by technological
complexity. This study uses product and process complexity as subconstructs
of technology to examine the effects of technology on leadership styles .

Product and Process Complexity

Product complexity refers to product problems or activities that cannot be
standardized or predicted in advance . For complex products, component parts
are of a wide variety, differing in function, material, and specification
(products are custom made) . Under product complexity, changes in the parts
are often made due to continual technological advances (Brownell & Merchant,
1990) .
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Process complexity refers to situations where specialized tools are needed to
diagnose problems . For complex processes, the employees are highly skilled
and constantly interact with each other, and their jobs are difficult and involve
a large variety of important decisions . A complex process requires a substan-
tial amount of judgment and creativity. Table 2 presents organizational examples
of technological complexity as we dichotomize these two continua into low and
high product complexity and low and high process complexity .

To understand the expected differential effects for cells shown in Table 2,
first consider the work environments of a warranty service center in compar-
ison to a pharmaceuticals manufacturer. Tasks of the service center involve
trouble-shooting and determining a course of action by listening to convoluted
and often imprecise tales of problems as related by customers . In this sense,
the service center process is difficult to analyze and can often involve a consid-
erable amount of judgment and creativity . In a similar fashion, diagnostic
approaches may not be considered repetitive or routine since every customer
and situation is different. However, the product serviced may be reasonably
non-complex . That is, all units produced could have the same materials and
specifications and be designed to perform the same function. Component parts
could be interchangeable and not subject to frequent modification in design or
configuration . This would provide an example of a complex environment
involving a high degree of process complexity, but yet a low degree of product
complexity (cell 2 in Table 2) .

In comparison, an examination of the operations of the pharmaceuticals
manufacturer could reveal a routine manufacturing process (in the Perrow
sense). That is, drugs may be produced in a clear and orderly sequential process .
Automated equipment could render worker activity simple and repetitive and

Table 2. Organizational Examples of Technological Complexity .

Product
Complexity

Low

High

Process Complexity

Low

	

High

1
Assembly

2
Warranty Service

3
Component

Manufacturing

4
Research &
Development
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require little or no worker judgment or creativity . In fact, the precision involved
with accurately producing drugs may require the use of automation and that
process inputs and outputs be intricately specifiable . However, the drugs being
manufactured may vary widely in materials and specifications . Properties of the
materials may be comparatively unique and not well understood to the opera-
tors. Medical breakthroughs and advances may require frequent changes in
product characteristics . In this example, the operating environment would be
characterized as routine (low complexity) on the process technology dimension,
yet involve extreme product complexity (cell 3 in Table 2) . Characteristics of
the other cells in Table 2 (i .e . cells I and 4) can be generalized from combi-
nations of these descriptions .

Two forces appear to be driving the effect of process complexity on leader-
ship style . First, participatory leadership style is desirable as a means of
gathering information and resolving ambiguity (Daft & Lengel, 1986) . Second,
the element of relatively high expertise is likely to be present, or perceived to
be present, coincident with the presence of complex processes. To use the subor-
dinates' expertise and to overcome ambiguity, superiors may use participatory
(group) leadership style .

The role of participatory leadership style in this sense, consistent with Daft
and Lengel (1986), can be to increase the quantity of information as extracted
from subordinates and/or to increase the richness of the information transfer
between the budget decision maker and the subordinate . Consistent with the
prior discussion, the presence of high process complexity requires subordinates
with the requisite expertise to handle the complexity . These subordinates will
thus have an enhanced ability to meaningfully participate in budgeting over
those in low process complexity contexts that typically lack expertise . The
related hypothesis, stated in alternative form, is :

HI : Perceptions of high process complexity will cause decision makers to
prefer a more participative leadership style in a resource allocation situation
than when process complexity is perceived to be relatively low .

For low product complexity, the optimal input/output relation is either known
or can be learned easily, thus eliminating the need for a participatory leader-
ship style (Brownell & Merchant, 1990) . By contrast, complex products are of
a wide variety, differing in function, material, and specification . There would
be "difficulty in unambiguously specifying the proper set and order of input"
(Brownell & Merchant, 1990) . Participatory leadership style should assist in
resolving these ambiguities (Brownell & Merchant, 1990) . This leads to the
second hypothesis of this study, stated in alternative form :
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H2: Perceptions of high product complexity will cause decision makers to
prefer a more participative leadership style in a resource allocation situation
than when product complexity is perceived to be relatively low .

METHOD

Subjects and Observations

Forty-three students in one cost accounting course participated in an in-class
laboratory experiment as partial fulfillment of a class requirement . Average age
of the subjects was 24, and 38% of the subjects were male . The class was
comprised of juniors and seniors. Using four trials for each subject resulted in
172 usable observations on which to base inferences .

Experimental Design and Procedures

The two factors of process complexity and product complexity were manipu-
lated in the study. Each factor had two levels : (1) low and (2) high . All
manipulations were contained within the scenario descriptions detailing the
degree of product and process complexity within each trial .

The subjects were told that they were participating in a judgment exercise
that required them to assume the role of a production supervisor . All other
instructions were in writing and included in a folder that was identical for all
subjects. Subjects were required to perform the task in one sitting and were
instructed to not discuss the exercise with others or allow anyone else to influ-
ence their responses .

After reading a page detailing a general problem situation, each subject
completed four trials consisting of four different cases providing additional
information about the general problem. To complete each trial, subjects
answered several questions, four of which provided manipulation checks rele-
vant to each trial. After completing the four trials, subjects completed a
post-exercise questionnaire containing 11 questions pertaining to demographic
data and the overall exercise .

Experimental Task

Subjects were presented with a problem situation that described a resource allo-
cation decision within a budgetary context (see Appendix A) . Subjects were
not required to actually make the allocation decision, but were required to
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indicate how they would go about making the decision in terms of leadership
style. That is, they indicated what type of leadership style they would use in
each scenario . The Vroom-Yetton-Jago scale' was used to measure the leader-
ship styles .3 They also answered questions designed to provide manipulation
checks for product and process complexity (see Appendix B) .

The four cases were presented in counterbalanced order and described four
different divisions in a computer manufacturing company .' Descriptions for each
division consisted of two paragraphs, one describing the product environment
and one describing the process environment . Four plants were selected which
fulfilled the four unique factor-level combinations of high and low product and
process complexity . The case descriptions were based on the work of Perrow
(1967), Daft and Lengel (1986), Withey et al . (1983), Mintzberg (1979), and
Harvey (1968) and are presented in Appendix C .

RESULTS

Manipulation Checks

To evaluate the success of the manipulations of product and process complexity,
four manipulation check questions were administered after each trial as repeated-
measures questions . 5 Pairs of questions for product and process complexity were
summed to form the specific level of perceived product and process complexity .
A t-test (t=23 .10, p<0.001) indicated that subjects in the high process
complexity trials perceived more process complexity (l ; = 8.08, s = 1 .668) than
in the low process complexity trials (~ = 3 .07, s = 1 .125) . The correlation
between the two questions specific to process complexity was 0 .872 (p < 0.001) .

In addition, a t-test (t = 5 .77, p < 0 .001) indicated that subjects in the high
product complexity trials perceived more product complexity (% = 6 .86,
s = 2 .635) than those in the low product complexity trials (t = 4 .74, s = 1 .625) .
The correlation between the two questions specific to product complexity was
0.800 (p < 0 .001). Accordingly, the manipulations of both product complexity
and process complexity appeared to have been successful . 6

Hypothesis Tests

Although the VJ model reveals five levels of participation, the creators show how
the levels are not equidistant but rather seem to break into three pieces . They
label these three leadership styles as autocratic (Al and All), consultative (CI),
and group (CII and GII) methods (Vroom & Jago, 1988, p . 96) . Extensive testing
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Table 3 . Frequency Table Presenting Cases by Leadership Style Selected .

by VJ of the five levels shows that scaling attributed provides considerable
distance between the three general level-types . Their results ascribed consistent
level scoring on a zero to ten scale of AI = 0, All = 1, CI = 5, CII = 8, and GII
= 10. This scaling reveals large differences between level CI and the polar
extremes on either end, but this same degree of separation is not present for Al
to All or CII to GII. This suggests that for the purpose of this study, the use of
three levels (autocratic, consultative, and group leadership styles) is adequate .

The VJ discussion (Vroom & Jago, 1988, p . 37) regarding the three levels
is consistent with the hypotheses presented in this study .

Autocratic leadership methods require different skills than more participative methods . To
employ Al effectively, a leader must be intelligent enough to make a high-quality decision .
It is also helpful if the leader is `charismatic' or, at the very least, skilled in the art of
persuasion. Autocratic methods or decision processes require skills both in decision making
and in inspiring others.

This quotation suggests the importance (once again) of expertise and the subor-
dinate's perceptions regarding expertise . They go on to say . . . "Group methods
such as GII and CII require a very different set of skills, namely the skills of
a facilitator or discussion leader" (Vroom & Jago, 1988, p. 37) .

A frequency table presenting cases by style selected is presented in Table 3 .
It shows that participants in the experiment mainly selected autocratic or group
(participatory) leadership style .

To test the study hypotheses and to accommodate the three-level categorical
dependent variable (leadership style), multinomial logistic regression, a special
case of the general log-linear model, was used (Demaris, 1992 ; Knoke & Bruke,
1980; Menard, 1995) . LetPC PC, and pA be the probabilities that a participatory,
consultative, and autocratic leadership style is chosen, respectively (PG +PC
+ pA = 1). The odds of a case dropping into a given category, such as autocratic
style, are provided by the probability ratios PG / pA and PC / PA . The multinomial
logistic regression assumes that the dependent variable, odd-logs of one choice
relative to another, can be expressed as a linear function of a number of variables
related to the dependent variable . The models to be estimated in this study are :

Leadership Style Frequency Percent Cumulative Percent

Autocratic 76 44.2 44.2

Consultative 22 12.8 57 .0

Group (Participatory) 74 43 .0 100.0
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Sample size = 172

PROCESS = Process complexity .
PRODUCT = Product complexity .

log (PG /PA ) = o. I + Ri PROCESS + 8, PRODUCT

log (PC/ P A ) = a2 + (3 2 PROCESS +82 PRODUCT

log (PG / PC) = a 3 + X3 3 PROCESS + 8 3 PRODUCT

Table 4 presents the regression of the three levels of leadership style on the
process and product complexity .'

The findings in Table 4 show that the models' chi-square statistics are signif-
icant (p<0 .001). The pseudo R 2, as estimated by the Nagelkerke (1991)
formula, indicate that about 30% of the variation in the leadership style is
explained by the multinomial logistic regression model . The results further show
that process complexity is significant in all three models supporting HI . Since
product complexity coefficients were not significant, H2 is not supported .

Table 4. Results of Multinomial Logistic Regression .

Model Chi-Square = 50.392 with 4 df, p = 0.000

Percent correctly classified :

Variables

	

Coefficient STD Error Chi-Square P Exp (Coeffi .)

log (PG IPA) Participatory vs. autocratic style

INTERCEPT -1 .359 0.345 15 .515 0 .000
PROCESS 2.471 0.393 39 .607 0 .000 11 .839
PRODUCT 0.350 0.383 0 .836 0 .361 1 .419

log (PC IPA ) Consultative vs. autocratic style

15 .515 0.000INTERCEPT -1 .558 0.401
PROCESS 1 .453 0.514 7 .979 0.005 4.276
PRODUCT -0.455 0.514 0.785 0.376 0.634

log (p0 IPC) Participatory vs. consultative style

0.190 0.663INTERCEPT 0.200 0.458
PROCESS 1 .018 0.512 3 .958 0.047 2.768
PRODUCT 0.806 0.507 2.526 0.112 2.238

Participatory leadership style 76.3%
Consultative leadership style 0.0%
Autocratic leadership style 78.4%

Total 67.4%
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The results in Table 4 indicate that the ratio of the odds of choosing group
(participatory) leadership style in contrast to autocratic leadership style is 11 .8
times higher for high process complexity than for low process complexity . The
ratio of the odds of choosing consultative vs . autocratic leadership style is about
4.3 times higher when process complexity is high than when process complexity
is low. Finally, the ratio of the odds of choosing group (participatory) vs . consul-
tative leadership style is about 2 .8 times higher for high process complexity
than for low process complexity .

Table 4 also shows that the model correctly classified 76 .3% of group (partic-
ipatory) leadership style, none of consultative leadership style, and 78 .4% of
autocratic leadership style . Overall, about 67.4% of the leadership style choices
are correctly assigned . These results in general indicate that, as process
complexity increases, leaders in resource allocation situations tend to employ
leadership styles that are more participatory .

CONCLUSIONS, LIMITATIONS, AND DISCUSSION

Consistent with recent calls to examine antecedents of budgetary participation
(Shields & Shields, 1998 ; Shields & Young, 1993), this study examines two
antecedents of budgetary participation, namely process and product complexity .
An experimental design was used to observe the effect of the constructs of
process and product complexity on perceived leadership style in a hypothetical
resource allocation situation . We used the Vroom-Jago model (1988) to show
that process complexity is associated with selection of participative (group)
leadership styles. Product complexity, however, did not appear to significantly
affect choices regarding participative (group) leadership style .

Product complexity was not evidenced to be as important in affecting lead-
ership style as process complexity. These findings indicate that superiors may
not perceive that participatory (group) decision making is necessary under high
product complexity . Brownell and Merchant (1990) showed that budgetary
participation interacts with product complexity to affect job performance such
that for high product complexity, budget participation led to a more positive
performance. The practical implication in light of our findings is that superiors
may not employ a participatory leadership style under high product complexity
where in fact such a leadership style could be beneficial .

Under high process complexity, the superior needs to gather enough infor-
mation to deal with the non-routine nature of the work. Since subordinates
working under process complexity are assumed to be experienced or otherwise
possess requisite capacity to perform complex processes, the leader may use a
more participatory budgetary style to take advantage of that experience and
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expertise. This suggests that when process complexity is high the leader would
be more likely to choose a style consistent with group consensus (Cells 2 and
4 in Table 2) .

In interpreting the findings of this study, one should also consider its
limitations . Because of the experimental nature of the study, the results may
not be generalizable to all settings . This is particularly important when we
consider that in field settings, other factors may also come into play when one
decides what types of leadership style to use . For example, Seiler and Bartlett
(1982) showed that need for independence decreases the extent of participa-
tion . Since in a high process complexity situation leaders prefer a participatory
style, need for independence may hamper the use of such leadership style . In
addition, subjects in this study were students who may not represent budget
managers. Future studies could replicate this study in a more natural setting .
Finally, this study uses a within-subjects experimental design . A within-subjects
design is more susceptible to experimental demands and guessing of hypotheses
by participants .

Despite its limitations, this study shows that different leadership styles may
be employed in resource allocation situations depending on the level of process
complexity present. This finding may further help to explain why some prior
studies did not find a relation between budget participation and job performance .
In fact, if budgetary participation is assumed to exist regardless of process
complexity, no significant association between budget participation and job
performance should exist . This is because the autocratic leadership style that is
appropriate for low process complexity necessitates the use of an assigned
budget but does not affect the subordinate's performance . The same is true for
high process complexity where participatory budgeting is employed and, again,
the subordinate's performance is not affected . Since both assigned and partic-
ipatory budgets lead to similar performance, no relation between budget
participation and job performance would exist.

In summary, results of the study reveal that process complexity can increase
the choice of participation in budgeting tasks. Moreover, evidence is provided
to cast doubt on the presumption that product complexity affects the choice of
participatory leadership style .

NOTES

1 . The Vroom and Jago model or merely the Vroom model is used here and
elsewhere in this paper to refer to either or both the Vroom and Yetton model (1973)
or the revised Vroom and Jago model (1988) . Where the distinction is important, they
are denoted by their more specific model names .
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2. The Vroom-Yetton-Jago scale refers to that used by either the Vroom-Yetton model
(1973) or the revised Vroom-Jago model (1988), and it is presented as question 1 in
Appendix B .

3. The participative decision-making literature reveals that the Vroom scale has been
extensively tested for both reliability and validity and has been used in more than 60
participative decision making studies spanning greater than 20 years . Therefore, relia-
bility testing for the Vroom scale was regarded as unnecessary in the current study .

4 . Pilot testing revealed that subject responses were not significantly associated with
the order of presentation of the cases, case paragraphs, or case questions .

5. Wording of the questions was adapted from items loading high on the refined scale
of technological complexity produced by Withey et al . (1983) as modified for the tech-
nology concepts of complexity and variety per Harvey (1968) and sophistication per
Mintzberg (1979) . These questions are presented as items 2 through 5 in Appendix B .
The scale developed by Withey, et al . was factor analyzed and showed convergent and
divergent validity as well as construct validity as verified by the independent pooled
responses of individuals with experience in both teaching and research using Perrow's
model .

6. One may argue that process complexity is confounded with employee type . That
is, participants in the experiment view employees in high process complexity situa-
tion as highly skilled, etc . and as employees who attach more importance to being
able to participate in important decisions of the plant. Or one may argue that subjects
may have perceived that to secure commitment of highly skilled employees in contrast
to low skilled employees, participative leadership style should be used . While as with
all experiments these and other scenarios are possible, the manipulation check clearly
indicates that subjects have also distinguished between high and low process
complexity .

7. To test whether subjects were influenced by the general case description rather
than the complexity issues we added a dummy variable for the specific case into the
models . The dummy variables were not significant, nor were there significant changes
on the results reported in this study.

8. Source : Vroom, V. H., and A . G. Jago. 1988 . The New Leadership: Managing
Participation in Organizations . Englewood Cliffs, NJ : Prentice Hall . Reader note: This
citation was not present on the original questionnaire .

9. Italicized case names shown here did not appear on the original forms .
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APPENDIX A

General Problem Situation

In each of the cases that follow, you will play the role of a plant manager in
a computer manufacturing division of a large company . The division manager
has allocated $100,000 to each plant this year to spend on tools, equipment,
and the bonuses of twenty employees that are at each plant . Basically, these
twenty employees are all at the same level (in terms of merit) at each plant .
The division manager has told you that as plant manager, you are required to
decide how the $100,000 is to be allocated among the tools, equipment, and
employees . The objective, according to the division manager, is for you to allo-
cate the money to achieve the greatest overall effectiveness for your plant .
Therefore, the technical quality of the decision is very important . There is a
general feeling of competitiveness between the other plant managers and your-
self. Also, there is an expectation that the division manager will be assessing
the performance of all plant managers to see which one will produce the best
results. For this reason it is extremely important to carefully decide how the
$100,000 will be distributed .

You have decided that the only viable investment alternative for tools and
equipment for each plant is a particular package costing $95,000 . The items in
the package cannot be purchased separately, so the only decision is to purchase
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the package or not. The new tools and equipment would definitely be expected
to enhance the performance of the plant, and the plant could purchase these tools
and equipment leaving $5,000 to be paid in bonuses to the twenty employees
($250 each) . On the other hand, financial performance of the company has been
sluggish, and the employees have been working under conditions of a wage
freeze for the past three years . With this in mind, it would be nice to give the
employees the full bonus of $100,000 ($5,000 each), but that would mean fore-
going the purchase of the tools and equipment . Either way, you could provide
the employees with a bonus, but you are concerned that if you merely give them
the $250 each, they might be insulted at receiving such a small amount . Under
normal conditions you believe that the purchase of the tooling and equipment
would produce the best results for the firm . The employees have been asking for
the equipment for a long time . However, the employees have been asking for
salary adjustments and bonuses for a long time also . You are concerned, given
these circumstances, that the decision (either way) could seriously affect
employee morale thus affecting the performance of the plant . Therefore,
employee commitment to the decision is very important and must be carefully
considered. Although the two alternatives available to you are clear, the uncer-
tainty regarding which action will produce the greatest overall effectiveness for
your plant makes the problem extremely unstructured and difficult to resolve .

The information above will remain consistent from case to case . However,
you will be asked to assume some additional information about the nature of
the situation that is different from case to case . Please consider this informa-
tion when answering the eleven questions for each case . These questions address
alternative approaches available to you in making your decision involving
varying approaches to participation and communication with the employees you
supervise .

APPENDIX B

Repeated Measures Case Questions

(1) Indicate the method that you feel would be most appropriate for this case .

(a) You choose to solve the problem by making the decision yourself using
the information available to you at the time .

(b) You obtain any necessary information from subordinates, then make
the decision yourself. You may or may not tell subordinates the purpose
of your questions or give information about the problem or decision on
which you are working .
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(c) You share the problem with the relevant subordinates individually,
getting their ideas and suggestions without bringing them together as a
group. Then you make the decision . This decision may or may not
reflect your subordinates' influence .

(d) You share the problem with your subordinates in a group meeting . In
this meeting you obtain their ideas and suggestions . Then you make the
decision, which may or may not reflect your subordinates' influence .

(e) You share the problem with your subordinates as a group . Together you
attempt to reach agreement (consensus) on a decision . You do not try
to "press" them to adopt "your" decision, and you are willing to accept
and implement any decision that has the support of the entire group .'

(2) In terms of job difficulty, sophistication, and task variety or process
complexity, how would you describe the relative level of technological
complexity that the employees experience at this plant?

(3) In terms of complexity, sophistication, and variety of the product(s), how
would you describe the relative level of technological complexity that the
employees experience at this plant?

(4) In terms of the routine or non-routine nature of employee activity regarding
the plant process, how would you describe the relative level of techno-
logical complexity that characterizes this plant's environment?

(5) Regarding the routine or sophisticated nature of employee activity regarding
the plant's product(s), how would you describe the relative level of tech-
nological complexity that characterizes this plant's environment?

APPENDIX C

Cases

Case One - Component Manufacturing Plant'
This plant manufactures component parts for computers . Components are
produced in a clear and orderly sequential process. The equipment used makes
worker activity simple and repetitive and allows no deviation in procedures . The
employees are low-skilled operators and rarely interact . Their jobs are consid-
ered simple and involve repetitive, routine decisions . The assembly process
requires no judgment, craftsmanship, or creativity on the part of the workers .

Component parts produced are of a wide variety, differing in function, mate-
rials, and specifications . Many times they are customized for a particular
application. Often the materials are specialized, or are otherwise unique, and
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have properties that are not well-understood by the employees . Changes in the
parts are often made due to continual technological advances .

Case Two - Research & Development
This plant is responsible for new product development . The process cannot be
described by a step-by-step orderly sequence. Specialized tools are often needed
to build the production prototypes . The employees are highly-skilled engineers,
scientists, and technicians and constantly interact . Their jobs are considered
difficult and involve a large variety of important decisions . The development
process requires a substantial amount of judgment, craftsmanship, and creativity
involving high sophistication and complex intricacy .

Production prototypes are often sophisticated and can vary considerably from
one to another . Many times they are customized for a particular target market .
They often involve many parts that are created from special materials. Changes
in the direction of developmental efforts are made constantly as relevant
technological advances are made .

Case Three - Assembly Plant
This plant assembles a single model of finished computers . Basic personal
computers are assembled using a clear and orderly sequential process. The
equipment used makes worker activity simple and repetitive and allows no
deviation in procedures . The employees are low-skilled operators and rarely
interact. Their jobs are considered simple and involve repetitive, routine deci-
sions. The assembly process requires no judgment, craftsmanship, or creativity
on the part of the workers .

The finished computers produced all have the same materials and specifica-
tions and are designed to perform alike . The computers are general purpose
units and will likely be used by consumers . Parts used are made of routine or
common materials and are assembled with ordinary fasteners . The assembly of
the units is rarely affected by technological changes since new parts are simply
inserted into a common case .

Case Four - Warranty Service Plant
This plant performs warranty repair service . The process cannot be described
by step-by-step orderly sequence . Specialized tools are often needed to
diagnose problems and perform repairs. The employees are highly-skilled diag-
nosticians and technicians and constantly interact. Their jobs are considered
difficult and involve a large variety of important decisions . The trouble shooting
and repair process requires a substantial amount of judgment, craftsmanship,
and creativity involving high sophistication and complex intricacy .
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The computers requiring repair generally all have the same materials and
specifications and are designed to perform similar functions. Computers eligible
for warranty service at this plant are general purpose units sold to, and used
by consumers. Parts used for these units are routine or standardized to be inter-
changeable for repair . Repair parts are not typically affected by technological
changes since old parts are stocked to use in existing units .
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ABSTRACT

Research on the impact of performance evaluative style on managers'
behavior suggests that organizational interest is best served if a high budget
emphasis evaluative style is used in a high participatory environment, whilst
a low budget emphasis evaluative style is used in a low participatory envi-
ronment. However, research results are not always consistent . This may be
due to the omission of the influence of organizational commitment on man-
agers' behavior. Highly committed managers are likely to strive for orga-
nizational goals and interests whereas lowly committed managers are likely
to strive for personal goals and interests. These conflicting attitudes are
likely to affect the relationships among budget emphasis, budgetary partic-
ipation and managers' behavior . Highly committed managers, striving for
organizational goals, may react favorably to the compatible combinations
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of high (low) budget emphasis and high (low) budgetary participation . In
contrast, lowly committed managers, striving for personal goals, may prefer
other combinations of budget emphasis and budgetary participation . Based
on a sample of 112 financial services sector managers, these expectations
are supported by the results of this study.

INTRODUCTION

Much research has been devoted to the area of supervisory evaluative styles
(budget emphasis) since the seminal studies by Hopwood (1972) and Otley
(1978). The continuing stream of studies in this and the related areas of bud-
getary participation indicates that these areas are regarded by many researchers
as important and contemporary issues in management accounting research (Kren
& Liao, 1988 ; Briers & Hirst, 1990 ; Lindsay & Ehrenberg, 1993 ; Otley &
Fakiolas, 2000) . For instance, Brownell and Dunk (1991, p . 703) observed that
"the continuing stream of research devoted to this issue constitutes . . . the only
organized critical mass of empirical work in management accounting ." Lindsay
and Ehrenberg (1993, p . 223) similarly suggest that these research areas consti-
tute "one of the relatively few areas in management accounting research where
there has been any sequence of repeated studies ." Continuous research in these
areas is not surprising, considering the importance of budgets in the planning,
control and performance evaluation systems of most contemporary organizations .
Whilst there has been much interest in non-financial performance indicators since
Kaplan's (1983) study, they are not intended to replace financial performance
indicators . Rather, they are intended to supplement and use jointly with financial
performance indicators . For instance, financial performance indicators remain an
important category of performance indicators in the Balanced Scorecard devel-
oped by Kaplan and Norton (1996) . Horngren et al . (2000, p . 468) suggest that
"the balanced scorecard places strong emphasis on financial objectives and
measures . . . (and) emphasizes non-financial measures as a part of a program to
achieve future financial performance ." Moreover, the use of non-financial
indicators, as performance evaluation criteria, may not be radically different from
the superiors' evaluative styles that were examined in prior studies, which
generally categorized evaluative styles into high budget emphasis and low budget
emphasis. High budget emphasis generally refers to evaluative styles that place
heavy reliance on financial and accounting measures, whilst low budget empha-
sis refers to evaluative styles that rely on non-financial and non-accounting
criteria (Hopwood, 1972 ; Otley, 1978) . The use of non-financial performance
indicators is therefore closely related to this research area . Consequently,
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research evidence from studies in the area of supervisory evaluative styles is still
relevant to contemporary organizations . Additionally, planning, control and per-
formance evaluation are always needed, regardless of whether financial or non-
financial performance evaluation criteria are used . Targets (budgets) for
non-financial performance indicators are needed and need to be developed in a
similar manner as financial targets . Control systems, which compare actual per-
formance with planned performance, whether expressed in financial or non-finan-
cial terms, are just as essential today as in the past . In their review of studies on
supervisory evaluative style, Otley and Fakiolas (2000, p . 509) concluded as
follows :

. . . the design of studies of the impact of accounting techniques in performance measure-
ment and management function should ensure that they are able to pick up . . . changing
emphasis . . . But performance measurement and the use of performance measures in perfor-
mance evaluation are still key management issue . The use of the Balanced Scorecard
technique is proving very popular . . . . Nevertheless, the methods used in studies on RAPM
and evaluative style appear to be generalizable into this arena with only relatively minor
adaptation . The door is open for researchers to build upon this foundation and make a
central contribution to the management accounting literature.

Hence, there is strong justification to continue to extend the research in the area
of supervisory evaluative style . Based on the results of prior studies, some
important general patterns have emerged . In particular, prior studies have found
that supervisory evaluative style (budget emphasis) and budgetary participation
interact to affect managers' behavior and performance . This means that bene-
ficial behavioral outcomes (e .g . improved managerial performance or job
satisfaction) may be associated with certain combinations of budget emphasis
and budgetary participation . Brownell (1982) suggested that beneficial behav-
ioral outcomes are found when a high budget emphasis evaluative style is
complemented by high budgetary participation, and when a low budget emphasis
evaluative style is complemented by low budgetary participation.

Other studies have extended on these findings by investigating the effects of
other moderating variables such as task uncertainty (Brownell & Hirst, 1986),
task difficulty (Brownell & Dunk, 1991 ; Lau et al., 1995) and national culture
(Harrison, 1992) ; and on other dependent variables such as job-related tension
(Brownell & Hirst, 1986), and job satisfaction (Harrison, 1992) . Overall, whilst
these results are relatively consistent with respect to the high budget emphasis
and high participation combination, they are equivocal with respect to the low
budget emphasis and low participation combination . In particular, whilst both
Brownell and Dunk (1991) and Lau et al . (1995) found support for the high
budget emphasis-high participation combination, their results with respect to
the low budget emphasis-low participation combination were in the opposite
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direction. Hence, whilst Brownell and Dunk (1991) found the low budget
emphasis-low participation combination to be associated with favorable behav-
ioral outcome, Lau et al . (1995) found this combination to be associated with
unfavorable behavioral outcome . Hence, there is a need to resolve these incon-
sistencies in research results .

Our study suggests that these inconsistencies in results could be explained
by omitted variables, one of which is organizational commitment . It proposes
that managers, who are highly committed to their organizations, are likely to
react differently from those who are lowly committed to their organizations .
Highly committed managers are likely to place great importance on their orga-
nizations' interests and work towards the attainment of these interests .
Consequently, the expectation is that the theory pertaining to the beneficial
consequences of a compatible combination of high (low) budget emphasis and
high (low) participation is likely to hold for such managers . In contrast, for
managers, who are lowly committed to their organization, it is likely that they
will place their self-interests ahead of their organizations' interests .
Consequently, the theory pertaining to the beneficial consequences of a compat-
ible combination of high (low) budget emphasis and high (low) participation
may not necessarily hold for these managers . The omission of organizational
commitment in both Brownell and Dunk (1991) and Lau et al . (1995) may have
caused the discrepancies in the results of these two studies pertaining to the
low budget emphasis-low participation combination . To date, the moderating
effects of organizational commitment on the relationship among budget
emphasis, budgetary participation and managers' behavior have remained largely
untested (Noun, 1994 ; Nouri & Parker, 1996) .

This study therefore investigates the three-way interaction between budget
emphasis, budgetary participation and organizational commitment affecting man-
agers' job satisfaction in the financial services sector . Figure 1 presents the model
used in this study. The financial services sector is studied here because even
though it is one of the major sectors of most economies, it has generally been
neglected by management accounting researchers (Pope & Otley, 1996 ; Lau &
Tan, 1998). Job satisfaction is studied here because it is one of the major behav-
ioral outcomes examined in management accounting research in general, and in
the area of supervisory evaluative style in particular . Harrison (1992, p . 8) regards
job satisfaction as an "individually important outcome in (its) own right and
also been seen as leading to organizationally important outcomes including
absenteeism and turnover, motivation, job involvement and performance ."

In the next section, relevant studies are examined to develop a theoretical
basis for the hypotheses to be tested . Subsequent sections, respectively, describe
the method, results and the consequential implications for theory and practice .
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Fig. 1 . Three-Way Interaction Between Budget Emphasis, Budgetary Participation
and Organizational Commitment Affecting Job Satisfaction .

HYPOTHESIS DEVELOPMENT

Based on the principle of operant conditioning and balance theory, Brownell
(1982) theorized that a match between high (low) budget emphasis and high
(low) budgetary participation is crucial for beneficial behavioral outcomes to
occur. He argued as follows :

Operant conditioning suggests that the orientation of the subordinate toward the evaluative
style of his superior is dependent on the level of budgetary participation in the planning phase .
A favorable orientation toward those evaluative styles which place a high emphasis on budget
results in the control phase will occur only under conditions of high participation . Similarly, a
favorable orientation toward a low budget emphasis style will occur only under conditions of
low budgetary participation . An unfavorable orientation thus results either from high budget
emphasis/low participation or low budget emphasis/high participation . The predicted conse-
quences of differing orientations toward the superior's' evaluative style are based on balance
theory . Specifically, both performance and reported levels of job satisfaction should be lower
with inappropriate than with appropriate degrees of emphasis placed by the superior on budget
results (Brownell, 1982, p . 14) .

Hence, the organization's interest is best served if managers, who are
evaluated with a high budget emphasis evaluative style, are allowed high
budgetary participation, whilst managers, evaluated with a low budget emphasis
evaluative style, are allowed only low budgetary participation .

Brownell's theory regarding the beneficial effects of compatible combina-
tions of budget emphasis and participation was re-examined and refined in a
number of subsequent studies (e.g . Brownell & Hirst, 1986; Brownell & Dunk,
1991 ; Lau et al ., 1995) . In particular, both Brownell and Dunk (1991) and Lau
et al. (1995) predicted and found support for Brownell's (1982) finding of the
aforementioned significant two-way interaction between budget emphasis and

Job
satisfaction
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budgetary participation affecting managers' behavior . Brownell and Dunk found
that: (i) the high budget emphasis-high participation combination ; and (ii) the
low budget emphasis-low participation combination were both associated with
improved behavioral outcome . Lau et al . found that the high budget emphasis-
high participation combination was associated with beneficial outcome . These
results were consistent with Brownell and Dunk . However, unlike Brownell and
Dunk, Lau et al. found that the low budget emphasis-low participation was not
associated with beneficial consequences . Instead, they found this combination
to be associated with the worst behavioral outcome .

In summary, a compatible match of high budget emphasis and high participa-
tion being associated with favorable behavioral consequences was supported by
all three studies (i .e . Brownell, 1982 ; Brownell & Dunk, 1991 ; Lau et al ., 1995) .
However, a compatible match of low budget emphasis and low participation being
associated with favorable consequences was supported by Brownell (1982) and
Brownell and Dunk (1991), but not by Lau et al. (1995). These inconsistencies
in results could be attributed to omitted variables . Brownell's (1982) theory and
all the aforementioned subsequent studies have overlooked the importance of
organizational commitment on managers' behavior and attitudes .

The Role of Organizational Commitment

Organizational commitment is an important variable in management and orga-
nizational behavior studies (Sommer et al ., 1996) . However, within the context
of budget related studies, organizational commitment has not been examined
extensively (Noun, 1994 ; Nouri & Parker, 1996) .

There are several different conceptualizations of organizational commitment
in the literature. These different conceptualizations arise because of the
existence of at least two dimensions, namely affective or attitudinal commit-
ment and continuance or calculative commitment, that are captured by the
organizational commitment concept (Mathieu & Zajac, 1990 ; Randall, 1990 ;
Meyer et al ., 1990; Meyer & Allen, 1991 ; Nouri & Parker, 1996) . Mowday et
al. (1979, p. 225) regard affective or attitudinal commitment as "a state in which
an individual identifies with a particular organization and its goals and wishes
to maintain membership in order to facilitate these goals." In contrast, Meyer
and Allen (1991, p. 64) describe continuance commitment as "the continuation
of an action (e.g . remaining with an organization) resulting from a recognition
of the costs associated with its termination ." Meyer et al . (1990, p . 710) conclude
that "employees with a strong affective commitment remain with the
organization because they want to, whereas those with strong continuance
commitment remain because they need to ."
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The affective or attitudinal concept of organizational commitment is
employed in this study . Randall (1990, p. 369) considered that "attitudinal/moral
conceptualization of OC [organizational commitment] has a stronger relation-
ship with work outcomes than a calculative conceptualization of OC ." Porter
et al. (1974), Mowday et al . (1979), Angle and Perry (1981), and Mowday et
al. (1982) all associate affective commitment with three characteristics : (i) a
strong belief in and acceptance of organization's goals ; (ii) a willingness to
exert considerable effort on behalf of the organization ; and (iii) a definite desire
to maintain organizational membership . Mathieu and Zajac (1990) also found
that affective commitment was related to job satisfaction. Using the affec-
tive/attitudinal concept is consistent with those of prior budget related studies
(Noun, 1994; Nouri & Parker, 1996, 1998) .

Prior literature suggests that individuals with different levels of organiza-
tional commitment may have different utility functions. As noted by Lincoln
and Kallenberg (1990, p. 22) :

The committed employee's involvement in the organization . . . extends beyond the satis-
faction of merely personal interest in employment, income, and intrinsically rewarding work .
The employee becomes conscious of the needs of the organization and how his or her
actions contribute to the fulfilment of those needs . To identify with the organization, then,
implies that the worker is willing to expend effort for the sake of the company . . .

This is consistent with Nouri (1994) and Nouri and Parker (1996, 1998) who
found that managers with different levels of organizational commitment demon-
strate different attitudes towards their organizations . They showed that managers
with high organizational commitment view organizational goals as important,
and therefore the pursuit of these goals and objectives are of utmost importance .
In contrast, managers with low organizational commitment are primarily
concerned with pursuing self-interests and place little or no value in achieving
organizational goals and objectives . These differences in objectives may have
important effects on the managers' attitudes and behavior . First, a number of
researchers (eg . Steer, 1977; Bateman & Strasser, 1984 ; DeCotiis & Summers,
1987; Poznanski & Bline, 1997) have argued that managers, who are highly
committed to their organizations, may experience higher levels of job satisfac-
tion than managers who are lowly committed to their organizations . Second,
and importantly for this study, managers with different levels of organizational
commitment are likely to react differently to different combinations of budget
emphasis and budgetary participation. This means that organizational commit-
ment is not only likely to be positively associated with job satisfaction, but is
also likely to influence the two-way interaction between budget emphasis and
participation affecting job satisfaction . This is discussed further below .
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Interactive Effects of Organizational Commitment

Prior research results on the impact of performance evaluative style on
managers' behavior indicate that organizational interest is best served if a high
budget emphasis evaluative style is used in a high participatory environment,
whilst a low budget emphasis evaluative style is used in a low participatory
environment (Brownell, 1982 ; Brownell & Dunk, 1991 ; Lau et al ., 1995) . Since
managers with high organizational commitment are primarily concerned with
pursuing organizational goals and interests, they are likely to accept these
combinations of budget emphasis and budgetary participation because the accep-
tance of these combinations is likely to be in the best interest of their
organizations . They may accept these combinations even if these combinations
are not necessarily in their best personal interests because these managers may
regard their personal performance and rewards as secondary to those of their
organizations . Consequently, these prior research results are likely to hold for
the highly committed managers .

In contrast, since lowly committed managers are likely to be primarily
concerned with pursuing self-interests and place little or no value in achieving
organizational goals, these prior research results on budget emphasis and
budgetary participation may not hold because they may not be in the best self-
interest of the managers . Since the pursuit of personal rewards and
remunerations are likely to be of paramount importance to lowly committed
managers in their pursuit of self-interest, they are likely to view their superiors'
evaluations of their performance seriously because these performance evalua-
tions are likely to be closely linked to their organizations' reward systems .
Consequently, they may be very sensitive to the evaluative styles used by their
superiors to evaluate their performance and are likely to prefer an evaluative
style that best serves their self-interest of achieving favorable performance
evaluations .

Lowly committed managers are likely to prefer a high budget emphasis
evaluative style to a low budget emphasis evaluative style . With a low budget
emphasis evaluative style, managers are likely to be evaluated by multiple non-
accounting criteria, such as concern with quality, ability to get along with
superiors and peers and ability to handle the work force (Hopwood, 1972 ; Otley,
1978). Ross (1994, p . 630) suggested that managers are likely to be suspicious
and apprehensive of a low budget emphasis evaluative style because "the criteria
associated with the non-accounting performance evaluation style are somewhat
subjective and therefore, may well be ambiguous and difficult to measure" and
are subject to "a superior's biases and idiosyncrasies" . He further suggested
that managers evaluated by a low budget emphasis style "may always have a
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nagging doubts as to the reasonableness of an evaluation based on subjective
criteria . . . .The managers may, therefore, feel a lack of control over their ability
to affect their evaluation ." In contrast, he considered evaluative styles based on
accounting performance measures to be much more acceptable to managers
because accounting based criteria are much more "objective" and "verifiable"
than non-accounting criteria . Empirically, Hopwood (1972, p . 173) found that
trust was positively associated with the two criteria of "meeting the budget"
and "concern with costs', the two items he used to measure accounting based
criteria . He suggested that "this might reflect the fact that one purpose of a
budget is to clearly set out the objectives for a cost center . While this certainly
cannot be done with perfect accuracy, it is possible to carefully and cautiously
use the budget for this purpose and thereby add an important element of struc-
ture and clarity to the job environment ." He further suggested that :

A non-accounting evaluation, in particular, might be made on the basis of rather vague
criteria : attitudes, the way the cost center head handles his men, and effort . Whilst such
criteria are important, they are surrounded by a great deal of uncertainty . It is difficult to
clearly specify what constitutes good and bad performance, and a supervisor might find it
difficult to determine when improvement occurs . In these circumstances, the budgetary
systems offer one definite advantage . It attempts to express the unit's objectives in a precise
manner. (Hopwood, 1972, p. 174) .

Even though the recent interest in non-financial performance indicators (Kaplan,
1983; Kaplan & Norton, 1996) has led to the development of quantifiable non-
financial performance criteria, these criteria are still likely to be more subjective
and ambiguous than accounting-based performance measures . Compared with
accounting criteria, non-financial criteria are generally much harder to quantify .
For instance, in their discussion on the Balanced Scorecard, Horngren et al .
(2000, pp. 469-470) recommend the inclusion of what they regard as "subjec-
tive" measures such as customer satisfaction rating . However, they caution that
"when using subjective measures, though, management must be careful to trade
off the benefits of the richer information of these measures provide against the
imprecision and potential for manipulation" (italics added) . In addition, with
non-accounting criteria, managers are usually required to satisfy more than one
criterion (Kaplan & Norton, 1996; Horngren et al., 2000), which therefore
involves arbitrary assignment of weights to the different criteria . Hence, on
balance, there is likely to be a higher degree of subjectivity and ambiguity
associated with a low budget emphasis evaluative style than with a high budget
emphasis evaluative style .

The above therefore suggests that lowly committed managers, who may be
much more sensitive to performance evaluation than highly committed
managers, are likely to prefer a high budget emphasis evaluative style to a low



192

	

CHONG M. LAU AND JASON CHONG

budget emphasis evaluative style. This means that, whilst a mismatched combi-
nation of high budget emphasis-low participation was considered by prior
studies (Brownell, 1982 ; Brownell & Dunk, 1991) to be not in the organiza-
tions' interests, lowly committed managers may still prefer this combination to
a low budget emphasis-low participation combination because they may be less
suspicious of a high budget emphasis evaluative style than a low budget
emphasis evaluative style .

In summary, prior studies (Brownell, 1982; Brownell & Dunk, 1991) suggest
that managers prefer compatible combinations of: (i) high budget emphasis-high
participation ; and (ii) low budget emphasis-low participation to other combina-
tions. This study suggests that managers, who are highly committed to their orga-
nizations, are likely to accept these combinations because they are in their
organizations' best interests . However, because lowly committed managers may
prefer a high budget emphasis evaluative style to a low budget emphasis evalu-
ative style, they are likely to prefer combinations with high budget emphasis to
combinations with low budget emphasis . Hence, whilst they may accept a high
budget emphasis-high participation combination, they are likely to reject a low
budget emphasis-low participation combination . Instead, they are likely to prefer
a high budget emphasis-low participation combination to a low budget empha-
sis-low participation combination . This means that, with respect to the low budget
emphasis-low participation combination, whilst highly committed managers are
likely to react favorably to this combination, lowly committed managers are
likely to react unfavorably to this combination . This suggests a three-way
interaction between budget emphasis, budgetary participation and organizational
commitment affecting job satisfaction . The following hypothesis is therefore
tested :

HI: There is a significant three-way interaction between budget emphasis,
budgetary participation and organizational commitment affecting job satis-
faction .

In order to examine the nature of this three-way interaction, the following
discussion dichotomizes budgetary participation into two situations, namely,
high and low budgetary participation situations .

High Budgetary Participation Situations

Since budgetary participation facilitates communication between the managers
and their superiors, leading to a lower level of information asymmetry, the
working environment is likely to be more open, transparent and trusting .
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Consequently, there is likely to be a greater agreement by the managers with
the evaluative styles used by their superiors to evaluate their performance .
According to Otley (1978), it is the extent of the managers' agreement rather
than any particular evaluative style that will affect the managers' behavior and
attitudes . Since there is agreement with the evaluative styles used, whether low
or high budget emphasis, the extent of budget emphasis may not have any
significant effect on the managers' job satisfaction in a high budgetary partic-
ipation environment .

Additionally, highly committed managers are likely to value their participa-
tion privileges as a tool to achieve organizational goals (Nouri & Parker, 1996) .
Because performance evaluations and personal rewards are secondary to this
group of managers, they are likely to view budgetary participation as an
opportunity to learn about their organizational goals and how achievements of
budget targets can assist in the achievements of organizational goals . Even
if budget emphasis is low, these managers may still find participation rewarding
because it enables them to communicate with their superiors and learn about
their organizations' affairs . Consequently, they are likely to experience high
levels of job satisfaction with such participation in their organizations' affairs .

In contrast, because managers with low organizational commitment are inter-
ested in pursuing self-interests in the form of favorable job performance
evaluations and rewards, they are likely to derive their satisfaction from what
their jobs have to offer and not from their jobs themselves . Hence, whilst their
superiors may intend participation to be used as a tool to increase the managers'
motivation and morale towards their jobs (Cherrington & Cherrington, 1973 ;
Collins, 1978 ; Merchant, 1981), these managers, whose only goals are in favor-
able job evaluations and rewards, are not likely to appreciate the benefits of
such subordinate-superior interactions incorporated in their participation
privileges. Instead, prior studies have found that these managers view partici-
pation as a chance to satisfy their personal interests and an opportunity to
incorporate slack into their budgets (Nouri & Parker, 1996), making them easier
to attain (Lowe & Shaw, 1968) . Such dysfunctional activities are likely to reduce
the extent of their job satisfaction .

In summary, lowly committed managers, who focus primarily on self-inter-
ests in the form of favorable evaluations and rewards from their jobs, are
unlikely to find job satisfaction through participation in their organizational
affairs. In contrast, highly committed managers, whose interests are in the
achievement of organizational goals and objectives, are likely to make use of
budgetary participation as a tool in helping them to satisfy their job interests .
It is therefore possible to conclude that in high budgetary participation situa-
tions, the managers' job satisfaction is likely to be positively associated with
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the extent of the managers' organizational commitment (Steer, 1977; Bateman
& Strasser, 1984 ; DeCotiis & Summers, 1987 ; Poznanski & Bline, 1997) . This
leads to the following hypothesis :

H2: In high budgetary participation situations, organizational commitment is
positively associated with job satisfaction .

Low Budgetary Participation Situations

Low organizational commitment
As discussed earlier, in situations where participation in setting budgets and
communication with their superiors are low, lowly committed managers may be
suspicious of the evaluative styles used by their superiors. With no or few
opportunities to participate and clarify the evaluative criteria used by their supe-
riors to evaluate their performance, a budget target may be easier to understand
than such non-accounting targets as cooperation with colleagues, getting along
with superior, concern with quality, ability to handle work force and attention
towards the company (Hopwood, 1972; Ross, 1994). Consequently in low partic-
ipatory environment, these managers are likely to prefer a high budget emphasis
evaluative style and may experience a higher level of job satisfaction if they
are evaluated with a high budget emphasis than if they are evaluated with a
low budget emphasis . The following hypothesis is therefore tested:

H3: In low budgetary participation situations, high budget emphasis is asso-
ciated with higher job satisfaction than low budget emphasis when
organizational commitment is low .

High organizational commitment
In contrast, managers with high organizational commitment are likely to
demonstrate a different behavior . Since these managers view the pursuit of orga-
nizational goals to be of outmost importance, they are likely to be less concerned
than lowly committed managers with the evaluative styles that are used to eval-
uate their performance . Hence, it would be easier for them to accept the
evaluative style used by their superiors to evaluate their performance . Since
prior studies (Brownell, 1982; Brownell & Dunk, 1991) have suggested that
the low budget emphasis evaluative style is compatible with low budgetary
participation and in the organizations' best interest, it is likely that highly
committed managers will find a low budget emphasis evaluative style to be
more satisfying than a high budget evaluative style when budgetary participation
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is low. These managers may view such a compatible combination to be in the
best interests of their organizations . For instance, a manager in an organization,
which emphasizes customer services, may not want to concentrate on the
achievement of budget targets, but may want to provide the best possible
services to all customers . Hence, Brownell's (1982) suggestion that managers
will experience higher job satisfaction if a low budget emphasis evaluative style
is used in low budgetary participation situations may be applicable to highly
committed managers . Accordingly, the following hypothesis is tested :

H4: In low budgetary participation situations, low budget emphasis is asso-
ciated with higher job satisfaction than high budget emphasis when
organizational commitment is high .

METHOD

This study used a mailed questionnaire survey as data collection method .
Questionnaires were sent to 200 functional heads from 61 financial services
institutions, including insurance companies, finance houses and different cate-
gories of banks selected randomly from Kompass Australia 1998. In order to
provide for some control over the size of organizations, only financial institu-
tions with more than 100 employees were included . The names of the functional
managers from the organizations were obtained by telephone calls to the orga-
nizations so that the questionnaires could be directed to them personally . A
maximum of five managers' names were obtained from each organization so
as to provide a cross-sectional representation of managers from the industry .
Some organizations provided less than five names . In addition to the functional
heads, a total of 31 branch bank managers were also included in the sample of
200 respondents . The branches included into the sample were randomly selected
from the available customer service center branches available from the White
Pages 1997/1998 .

A copy of the questionnaire together with a self-addressed prepaid envelope
and a covering letter, which assured the respondents of their confidentiality,
were mailed to each respondent in August 1998 . Respondents who did not reply
were sent a follow-up letter three weeks later . A total of 115 responses were
received. Three responses were not useable because two respondents indicated
that budgets were not used in their organizations and one questionnaire was
incomplete. This resulted in a total of 112 useable questionnaires, yielding a
final response rate of 56% .
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The managers who responded to the questionnaires had a mean age of 43 .0
years. They had been in their current positions for an average of 3 .7 years with
an average of 54 .8 number of employees working in their areas of responsi-
bility. In addition, they had an average experience of 11 .2 years in their
respective areas of responsibility . With regards to their respective academic
backgrounds, about 60% of the managers had a university degree or profes-
sional qualification or both.

Oppenheim's (1992) non-response bias test was employed in this study .
T-tests were applied to the scores of all the variables of the early and late
response groups. The results indicated that the scores of the independent and
dependent variables between the two groups were all not significantly different .
These results indicate that there are no significant differences between the early
and late groups of responses .

Measurement Instruments

Budget emphasis
Budget emphasis was measured with Hopwood's (1972) modified eight-item,
seven-point Likert-scaled version . It had been widely applied in prior research
to measure superior's evaluative styles (e.g . Otley, 1978 ; Brownell, 1982, 1985 ;
Brownell & Hirst, 1986 ; Brownell & Dunk, 1991 ; Harrison, 1992 ; Lau et al .,
1995).

The first modification of the categorization came from Brownell (1982) when
he collapsed the four evaluative styles into two classes, namely, high budget
emphasis (incorporating Budget-conscious and Budget-profit) and low budget
emphasis (incorporating Profit-conscious and Non-accounting) . In order to over-
come the problem of respondents failing to complete rank ordering properly
faced by Brownell (1982), later researchers (e.g. Brownell, 1985 ; Brownell &
Dunk, 1991) used the Likert-type rating scale to measure each of the items in
the instrument. Hopwood (1972) had found the ranking method to be consis-
tent with the rating method .

Consistent with prior studies (e.g . Brownell, 1985 ; Brownell & Dunk, 1991 ;
Lau et al., 1995), the score for budget emphasis was obtained by adding the
scores of the two accounting criteria, "My ability to meet budgeted targets in
the short run" and "My long run concern with costs and/or revenues" . This
approach operationalized budget emphasis on a continuum from accounting to
non-accounting style of evaluation . This was done following suggestions by
Otley (1978) and Govindarajan (1984) that performance evaluative style is better



Budget Emphasis, Participation and Organizational Commitment

	

197

conceptualized as a continuous rather than a categorical variable. Brownell
(1985, p. 505) stressed that "the legitimacy of this procedure is dependent on
a significant correlation between the responses to the two items" . In this study,
the two criteria correlated at 0.508 (p < 0 .01) .

Organizational commitment
Organizational commitment was measured using the nine-item seven-point
Likert-scaled instrument short-form version of Organizational Commitment
Questionnaire (OCQ) developed by Mowday et al. (1979). Prior researchers
have suggested that OCQ has good psychometric properties (e.g . Mowday et
al ., 1979, Angle & Perry, 1981) and that it is also the "most widely used
measure of affective commitment to date" (Meyer et al ., 1989, p. 152). Prior
budget related studies found it to have acceptable level of internal consistency
with Cronbach alpha, reported at 0 .87 by Nouri (1994) and 0 .86 Nouri and
Parker (1996, 1998) . Studies in other fields also reported acceptable levels of
reliability and validity . For instance, Blau (1987) reported a Cronbach alpha
of 0.87 .

The Cronbach alpha for this instrument in this study is 0 .92. The results of
factor analysis for organizational commitment show that all items loaded on
one factor with high factor loadings (> 0 .5) except for item 3 which has a
factor loading of 0 .448, which is only marginally less than the benchmark of
0.5. Eigenvalue is 5 .933 and the total variance explained is 65 .93% .

Budgetary participation
Budgetary participation was measured using Milani's (1975) six-item, seven-
point Likert-scaled instrument . An additive scale was used where the budgetary
participation score was obtained by adding the scores of all six items . This
instrument has been used extensively and proven to be internally reliable with
high Cronbach (1951) alpha in prior research (eg . Brownell & Hirst, 1986 ;
Brownell & Dunk, 1991 ; Harrison, 1992 ; Lau et al ., 1995 ; Nouri & Parker,
1996, 1998). The Cronbach alpha obtained in this study is 0 .89. The factor
analysis indicates that all the items loaded satisfactorily into one factor with
factor loadings of higher than 0 .5 . The eigenvalue is 3 .895 and the total
variance explained is 64 .91% .

Job satisfaction
Job satisfaction was measured using the 20-item short-form of the Minnesota
Satisfaction Questionnaire (MSQ) developed by Weiss et al . (1967) . This
instrument was also used by Harrison (1992, 1993), who suggested that "the
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MSQ is the most comprehensive of the facet-specific measures of job satisfac-
tion, comprising 20 job facets" (Harrison, 1993, p . 329). The short form instead
of the long-form (100-item instrument) was used to keep the overall questioning
of the subjects within a reasonable time frame, as the subjects (subordinate
managers) were very busy people .

There are two main advantages of MSQ over other job satisfaction mea-
surements (e.g . Job Descriptive Index (JDI) developed by Smith et al ., 1969) .
Firstly, in analyzing different measures of job satisfaction, Dunham et al .
(1977) found MSQ provided the highest level of convergent validity and out-
performed other measures in tests of discriminant validity . Secondly, Scarpello
and Campbell (1983) declared that MSQ has had more success than the other
scales that they had investigated, in the prediction of overall job satisfaction
from satisfaction with the facets of the job . In addition, Weiss et al . (1967)
found the MSQ to be have high levels of reliability and validity when tested
with an entire sample of 27 norm groups and a specific group of managers .
This short version of the MSQ has not only been consistently used in budget
related studies (e.g . Brownell, 1982; Frucot & Shearon, 1991 ; Harrison, 1992,
1993) but also in research from other disciplines (e .g . Butler, 1983) . Within
the budget-related literature, researchers also reported high Cronbach alphas
associated with the short form MSQ . For instance, Harrison (1992) reported
Cronbach alpha of 0 .93 .

Since MSQ measures the degree of managers' satisfaction with 20 different
job facets, factor analysis was not appropriate for this variable and hence was
not used . The Cronbach alpha in this study is 0 .90, which is relatively high,
indicating that the MSQ instrument is internally reliable and consistent .
Descriptive statistics of both the independent and dependent variables are
presented in Table 1 .

Table 1. Descriptive Statistics of the Independent and Dependent Variables
(n = 112) .

Variables
Standard

Mean deviation
Possible range Actual range Cronbach

alphaMin. Max . Min. Max .

Budget emphasis 11 .95 2 .03 2 14 2 14 n/a

Budget participation 30.57 8 .36 6 42 8 42 0.89

Organizational commitment 48 .83 10.21 9 63 13 63 0.92

Job satisfaction 72 .54 11 .17 20 100 33 93 0.90
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RESULTS AND DISCUSSION

Hypothesis HI

Hypothesis H 1 states that there is a significant three-way interaction between
budget emphasis, budgetary participation and organizational commitment
affecting job satisfaction . The following hierarchical regression model Eq . (1)
was used to test hypothesis H1 .

Yi = bO + blBi + b2Pi + b3Oi + b4BiPi + bSBiOi + b6PiOi + b7BiPiOi + ei

(1)

where :

Yi = Job satisfaction .
Bi = Budget emphasis .
Pi = Budgetary participation .
Oi = Organizational commitment .
ei = Error term .

Table 2 presents the results of the three-way interaction between budget
emphasis, budgetary participation and organizational commitment affecting job
satisfaction. The results indicate that the coefficient b 7 of the three-way inter-
action is significant and positively related to job satisfaction (est = 0 .016 ;
p < 0.013) . The coefficient of determination (RI) is 40.5%. These results provide
support for hypothesis Hl .

Table 2. Results of Regression of Job Satisfaction on Budget Emphasis,
Budgetary Participation and Organizational Commitment (n = 112) .

P <

	

0.001

Variable
Equation (1)

Coeff

	

Est t-value p

Constant b 0 -286.680 -2.617 0 .005
Budget emphasis (BE) b i 26.514 2.924 0 .002
Budgetary participation (PA) b, 10.594 2.509 0 .007
Organizational commitment (OC) b, 6.770 2 .995 0 .002
BE x PA b_, -0.823 -2.358 0.010
BE x OC b 5 -0.513 -2.740 0.004
PA x OC b,; -0.196 -2.330 0 .011
BE x PA x OC b 7 0.016 2 .266 0 .013

R2 0.405
Adjusted R 2 0 .365
F value 10 .098
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Hypotheses H2, H3 and H4

Recall that hypothesis H2 is related to the high participatory situations and
states that organizational commitment is positively associated with job satis-
faction in high budgetary participation situations. This means that in high
budgetary participation situations, organizational commitment is expected to
have a significant positive main effect on job satisfaction .

Hypothesis H3 and H4 are related to the low participatory situations .
Hypothesis H3 states that in low budgetary participation situations, high budget
emphasis is associated with higher job satisfaction than low budget emphasis
when organizational commitment is low . In contrast, hypothesis H4 states that
in low budgetary participation situations, low budget emphasis is associated
with higher job satisfaction than high budget emphasis when organizational
commitment is high . These two hypotheses suggest that in low budgetary partic-
ipation situations, a significant two-way interaction between organizational
commitment and budget emphasis is expected .

In order to enable the aforementioned three hypotheses to be tested, budgetary
participation was dichotomized at its mean and the main effects and two-way
interaction effects were respectively tested using the following models :

Yi = bO + b l Bi + b2Oi + ei

	

(2)

Yi = bO + blBi + b2Oi + b3BiOi + ei

	

(3)

where :

Yi = Job satisfaction.
Bi = Budget emphasis .
Oi = Organizational commitment .
ei = Error term.

High Budgetary Participation Situations
Table 3 presents the results of the main effects model Eq . (2) and the two-way
interaction between budget emphasis and organizational commitment model Eq .
(3) for the high budgetary participation subsample . Coefficient b2 for the main
effect Eq. (2) of organizational commitment on job satisfaction is, as expected,
positive and highly significant (est . = 0 .343; p < 0 .005). The R 2 is 10.3% .
Hypothesis H2, which states that organizational commitment is positively asso-
ciated with job satisfaction in high budgetary participation situations, is
supported . Note that coefficient b3 for the two-way interaction Eq . (3) between
budget emphasis and organizational commitment is, as expected, not significant
(est. = -0.006; p < 0.4740) .
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Table 3 . Results of Regression of Job Satisfaction on Budget Emphasis and
Organizational Commitment for High Budgetary Participation Sub-sample

(n = 66) .

Low Budgetary Participation Situations
Table 4 presents the results of the main effects model Eq . (2) and the two-way
interaction between budget emphasis and organizational commitment model
Eq. (3) for the low budgetary participation sub-sample . Coefficient b 3 for the
two-way interaction Eq . (3) between budget emphasis and organizational
commitment is, as expected, highly significant (est . = -0 .218 ; p < 0 .0015). The
R- is 46.3% and the adjusted R 2 increases by 12.3%, from 30.2% Eq. (2) to 42.5%
Eq. (3) with the introduction of the two-way interaction term. These results
provide initial support for hypotheses 3 and 4 .

Monotonicity Test for the Low Budgetary Participation Subsample
Since the two-way interaction term for the low budgetary participation
subsample is significant, additional tests are undertaken to ascertain the nature
of this significant interaction. Schoonhoven (1981) argued that a monotonicity
test is needed to confirm whether the relationship between the variables is non-
monotonic in nature . He suggested that the graphing of the partial derivative
equation is important in testing for non-monotonic effects . In order to test for
such effects, the partial derivative of Eq . (3) over the range of budget emphasis
needs to be computed. If the partial derivative graph intersects the organiza-
tional commitment axis (x-axis), the relationship between job satisfaction and
budget emphasis is regarded as non-monotonic .

The partial derivative of Eq . (3) for the low budgetary participation subsample
yields the following equation : Yi/Bi=bl+b3Oi . Substituting bl = 10.653 and

Variable Coeff Est

Equation (2)

t-value p Est

Equation (3)

t-value

	

p

Constant b 0 57 .140 6.174 0 .001 53 .455 0.945 0.174
Budget emphasis (BE) b, 0 .097 0.169 0 .433 0 .411 0.086 0.466
Organizational

commitment (OC) b, 0 .343 2.654 0 .005 0 .410 0 .401 0 .345
BE x OC b, -0.006 -0.066 0.474

R2 0.103 0.103
Adjusted R2 0.074 0.059
F value 3.607 2 .368
P < 0.016 0.039
Adjusted R2 explained by interaction term -1.5%
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Table 4. Results of Regression of Job Satisfaction on Budget Emphasis and
Organizational Commitment for Low Budgetary Participation Sub-sample

(n = 46).

b3 = -0.218 under Eq. (3) of Table 4, Yi/Bi = 10.653 + 0.218Oi . The point of
inflection from the equation is 48 .87 (10 .653/0.218) when equating the partial
derivative equation above to zero . As this point lies within the observed range
of organizational commitment (13 to 63, Table 1) and is close to the mean of
48.84, budget emphasis has a non-monotonic effect on job satisfaction . This
means that the effect of budget emphasis on job satisfaction is positive for
organizational commitment scores below 48 .87, but negative for organizational
scores above 48 .87. These effects are graphically shown in Fig . 2 .
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Fig. 2. Graphical Representation of the Relationship Between Budget Emphasis,
Organizational Commitment and Job Satisfaction (Low Budgetary Participation

Sub-sample).

Variable Coeff Est
Equation (2)

Est
Equation (3)

t-value

	

pt-value p

Constant b0 34.263 3 .385 0.0010 -87.665 -2.232 0.0155
Budget emphasis (BE) b, 0.544 0.793 0.2160 10.653 3.302 0.0010
Organizational

commitment (OC) b2 0.596 4.570 0.0001 3 .222 3 .879 0 .0000
BE x OC b3 -0.218 -3.194 0 .0015
R2 0.333 0.463
Adjusted R2 0 .302 0.425
F value 10 .727 12.081
p <_ 0 .000 0.000
Adjusted R2 explained by interaction term 12.3%
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Further Analysis of the Three-Way Interaction Model
To assist in the interpretation of the results presented in Tables 3 and 4 for
Eq. (3), graphs of regression lines were plotted and presented in Fig . 3 for the
high budgetary participation subsample, and Fig. 4 for the low budgetary partic-
ipation subsample . Each graph presents two regression lines, one for high budget
emphasis, based on the regression equation for high budget emphasis, and
another for low budget emphasis, based on the regression equation for low
budget emphasis . These regression lines indicate graphically how the relation-
ship between organizational commitment and job satisfaction differs between
high and low budget emphasis .

High budgetary participation situations . Figure 3 presents the results for the
high budgetary participation subsample . It indicates that the slope of the high

Fig. 3. Two-Way Interaction Between Budget Emphasis and Organizational
Commitment Affecting Performance (High Budgetary Participation Subsample ; n = 66) .
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budget emphasis regression line is not substantially different from that for the
low budget emphasis regression line. This is supported by additional computa-
tion (Cohen & Cohen, 1983, p . 111) which indicates that the two slopes are
not statistically significantly different (p < 0 .33). This is consistent with the
results in Table 3, which indicate that coefficient b 3 for the two way interac-
tion between budget emphasis and organizational commitment is not significant
(p < 0.474). This means that the relationship between organizational commit-
ment and job satisfaction does not differ significantly between high budget
emphasis and low budget emphasis. It also means that job satisfaction is high
when organizational commitment is high and low when organizational commit-
ment is low for both low and high budget emphasis . These results are in
accordance with hypothesis H2, which states that in high budgetary participa-
tion situations, organizational commitment is positively associated only with
job satisfaction, regardless of the levels of budget emphasis .

Low budgetary participation situations. For the low budgetary participation
subsample, Table 4 indicates that coefficient b 3 for the two-way interaction
between budget emphasis and organizational commitment is highly significant
(p < 0.0015). Since this coefficient is significant only if the slopes of the two
regression lines are significantly different (Cohen & Cohen, 1983, p . 316), the
significant result found in Table 4 for coefficient b 3 provides the statistical
support that the slopes of the two regression lines in Fig . 4 are significantly
different. This is supported by additional computation (Cohen & Cohen, 1983,
p. 111) which indicates that the slopes of the two regression lines are statisti-
cally significantly different (p < 0 .015) .

Note that Table 4 indicates that organizational commitment has a highly
significant main effect on job satisfaction (p < 0 .001 in Eq . (2)) . However, it
also indicates that over and above this main effect, there is a significant inter-
active effect. This is demonstrated by the substantial difference in the steepness
of the slope between the two regression lines in Fig . 4. The slope for low
budget emphasis is much steeper than that for high budget emphasis. In other
words, the relationship between organizational commitment and job satisfac-
tion is less positive for high budget emphasis than for low budget emphasis .
This indicates the existence of a negative interaction and is consistent with the
results in Table 4, which indicates that the two-way interaction coefficient b 3
is both significant and negative (est. = -0.218 ; p < 0.0015) .

These results indicate that when organizational commitment is low, high
budget emphasis is associated with higher job satisfaction compared with low
budget emphasis in a low participatory environment. These results are not con-
sistent with those found by Brownell (1982) and Brownell and Dunk (1991),
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BE = Budget emphasis

Fig. 4 . Two-Way Interaction Between Budget Emphasis and Organizational
Commitment Affecting Performance (Low Budgetary Participation Subsample ; n = 46).

which indicate that in a low participatory environment, a low budget emphasis is
associated with better behavioral outcomes than a high budget emphasis . However,
these results are in accordance with those found by Lau et al . (1995). They are also
consistent with hypothesis H3, which states that when organizational commit-
ment is low, high budget emphasis is associated with higher job satisfaction than
low budget emphasis . This indicates the importance of organizational commit-
ment in the relationships among budget emphasis, participation and job
satisfaction .

Figure 4 also indicates that when organizational commitment is high, low
budget emphasis is associated with higher job satisfaction compared with high
budget emphasis . These results are in accordance with hypothesis H4, which
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states that when organizational commitment is high, low budget emphasis is
associated with higher job satisfaction than high budget emphasis . They are
also consistent with those found by prior studies (eg . Brownell, 1982 ; Brownell
& Dunk, 1991), which indicate that in a low participatory environment, a low
budget emphasis is associated with better behavioral outcomes than a high
budget emphasis . Overall, the results in Figure 4 therefore indicate that prior
studies' results (Brownell, 1982, Brownell & Dunk, 1991) on the beneficial
effects of low budget emphasis in low participatory environment, are supported
for the highly committed managers, but not for the lowly committed managers .

CONCLUSION

This study examines the interaction between budget emphasis, budgetary partic-
ipation and organizational commitment affecting job satisfaction . The main
motivation of this study was to extend the area of research on superior evalu-
ative styles by investigating the moderating effects of organizational
commitment as a possible explanation for the inconsistencies in the research
results of this research area . Specifically, the results of Brownell and Dunk
(1991) were not consistent with those of Lau et al . (1995) with respect to the
effects of the low budget emphasis and low participation combination on
managers' behavior .

In general, the results support the hypotheses developed in this study . The
major findings are as follows . A statistically significant three-way interaction
was found between budget emphasis, budgetary participation and organizational
commitment affecting job satisfaction . There was also a significant interaction
between budget emphasis and organizational commitment affecting job satis-
faction for the low budgetary participation situations . These results support the
expectation that in low budgetary participation situations : (i) high budget
emphasis is associated with higher job satisfaction than low budget emphasis
for lowly committed managers ; and (ii) low budget emphasis is associated with
higher job satisfaction than high budget emphasis for highly committed
managers. Finally, a significant positive relationship between organizational
commitment and job satisfaction was found for both the high budgetary
participation situations and the low budgetary participation situations .

These results provide interesting and important insights into the complex
relationships among budget emphasis, budgetary participation, organizational
commitment and managers' job satisfaction. They may have important
theoretical and practical implications . With respect to theory, the results of this
study may provide some degree of explanation and therefore may assist in the
resolution of the conflicting results of Brownell and Dunk (1995) and Lau et
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al. (1995). The omission of the moderating effects of organizational commit-
ment on the interaction between budget emphasis and budgetary participation
may partly be the reason why the results of these two studies differ . The reso-
lution of such discrepancy in research findings may be an important contribution
to the further development of theory in this important research area .

From a practical perspective, the results of this study from the financial
services sector may provide some insights into the reactions of managers to
control systems in general, and to the control systems in the financial services
sector in particular. Whilst there has been considerable research in the areas of
performance evaluative style and budgetary participation, it appears that the
evidence has been accumulated predominantly from the manufacturing sector
(eg. Brownell, 1982 ; Brownell & Hirst, 1986 ; Brownell & Dunk, 1991 ; Nouri,
1994; Lau et al ., 1995 ; Nouri & Parker, 1996), and to a lesser extent, from the
merchandising sector (Harrison, 1992, 1993) . There is a dearth of research
evidence from the services sector in general and the financial services sector
in particular (Pope & Otley, 1996 ; Lau & Tan, 1998). Hence, it remains unclear
if the evidence accumulated from the manufacturing and merchandising sectors
could be generalized to the services sector. The results of this study from the
financial services sector may therefore be important to system designers who
are involved in the design and implementation of control systems in the finan-
cial services sector . As this sector is usually a major sector in most economies,
and as it may have features which are unique (Mester, 1992 ; Calem & Rizzo,
1992; Lau & Tan, 1998 ; Saunders & Lange, 2000), results from studies in this
sector may provide evidence which system designers could rely upon with
greater confidence than with evidence collected from other sectors .

As with most studies, there are limitations associated with this study . First,
this study was undertaken with subjects drawn solely from the financial services
sector. Hence, generalizing the results to other industry sectors should be under-
taken with caution. Second, even generalizing the results of this study to the
financial services sector should be undertaken with caution since, as mentioned
previously, there are very few studies in this research area that were under-
taken in the financial services sector . Further studies are therefore needed to
verify the findings in order to increase their generalizability . This study has
also not control for organizational culture that may vary across organizations .
In addition, following findings by Lincoln and Kallenberg (1990) that national
culture could have an impact on the managers' level of organizational commit-
ment and job satisfaction, this potential avenue for research should not be
overlooked . Finally, even though the questionnaire survey method has been
widely used in this research area (e .g. Hopwood, 1972; Brownell, 1982, 1985 ;
Shields & Shields, 1998 ; Oley & Pollanen, 2000), and according to Brownell
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(1995, p. 55), "easily the most popular research method in empirical work in
management accounting", like other research methods, it has its strengths and
limitations (Marsh, 1982) . Hence, whilst its strength includes the enhancement
of external validity, its limitations may include the potential for measurement
error in the instruments, leniency error, acquiescence error, halo error, range
restriction and internal validity threats . Since methodological pluralism in
research is desirable, future studies could employ other methods such as the
experimental method, field studies and in-depth case studies to further investi-
gate the complex relationships in this research area.

Nevertheless, despite these limitations, this study developed and empirically
tested a plausible model to explain the relationships among evaluative style,
budgetary participation, organizational commitment and job satisfaction, an
important and complex area of management accounting research . The general
support for the hypotheses developed in this study provides credibility to the
theory developed and opportunities for additional research . Such developments
may assist in the resolution of discrepancies in research findings, in the further
development of theories and in the design of effective control systems in the
important financial services sector and other sectors .
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THE EFFECTS OF RED-FLAG ITEMS,
UNFAVORABLE PROJECTION
ERRORS, AND TIME PRESSURE ON
TAX PREPARERS' AGGRESSIVENESS

Richard I . Newmark and Khondkar E. Karim

ABSTRACT

This paper examines how a red-flag item (RFI), an unfavorable projection
error (UPE) and time pressure affect the aggressiveness of tax preparers'
recommendations. We hypothesize that a RFI causes preparers to make
more conservative recommendations, and UPE and time pressure lead to
more aggressive recommendations. The hypotheses were tested on 153 tax
practitioners using a hypothetical tax scenario . There was a strong
indication that practitioners made more conservative recommendations
when a RFI was present. Additionally, the results indicated that the effect
of time pressure on tax preparers' recommendations was dependent upon
other variables in their decision-making environment .

INTRODUCTION

Tax professionals resolve issues for their clients on a daily basis . Deciding many
of these issues is fairly straightforward because the law is clear and applies to
facts unambiguously to support a particular position . Tax preparers experience
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difficulty, however, when the law does not clearly support a particular position
because preparers must make recommendations to clients who are primarily
interested in black-and-white answers to their tax issues (Raabe et al ., 1997) .
When resolving ambiguous issues, both issue- and non-issue-relevant
information has been shown to influence tax preparers' decisions . For example,
preparers made more conservative recommendations when audit probability was
high (Kaplan et al., 1988 ; McGill, 1988) and more aggressive recommendations
when they perceived a loss situation (Schisler, 1994) .

Although tax preparers may experience acute time pressure during tax season,
the effects of audit probability and loss frame of reference (or any other previ-
ously tested variables) on resolving ambiguous tax issues have not been
previously studied under time pressure . Prior time pressure studies in auditing
(Brown & Solomon, 1992 ; Choo & Firth, 1993) and tax (Spilker, 1995 ; Spilker
& Prawitt, 1997) indicate that participants simplify their decision task under
such pressure. Tax preparers may simplify their decision under time pressure
by resolving ambiguous issues in the client's favor because they are supposed
to be taxpayer advocates (AICPA, 1997, TX § 112) . Additionally, resolving
ambiguous issues in a client's favor rarely subjects either the preparer or the
client to IRS penalties (IRC, §§6694 and 6662) .'

The purpose of this study is to examine how non-issue-relevant information
- a red-flag item (i .e . a tax return item perceived to increase audit probability)
and an unfavorable projection error (i .e. an error in a year-end tax projection
that causes the preparer to underestimate the client's tax liability) - affect
preparers' recommendations to clients on an ambiguous tax issue, and whether
or not preparers' recommendations will differ based on time pressure . If non-
issue-relevant information affects tax preparers' confidence in a pro-client posi-
tion, it could increase their clients' total tax-related costs, as overconfidence
could result in additional cost from an unexpected audit, while underconfidence
may cause the preparer to recommend an unnecessarily conservative position
(resulting in a larger-than-necessary tax liability) . Additionally, understanding
how time pressure affects preparers' recommendations is important because
time pressure can be controlled (at least to some extent) by managing prepar-
ers' workloads .

This study extends tax preparer research on IRS audit probability by
examining the effect of a "real-world" item believed to attract IRS scrutiny on
tax preparers' recommendations. Prior studies explicitly stated audit probability
(e.g . Kaplan et al., 1988, McGill, 1988). This research also suggests that time
pressure can affect the judgment of tax professionals on an ambiguous tax issue,
an issue that has not been examined in prior tax research . These contributions
are discussed in greater detail at the conclusion of the paper .
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The remainder of this paper is divided into four sections . The first section
describes the research hypotheses, including prior research that serves as a foun-
dation for the hypotheses . The second section offers the research methodology,
and the third section presents the results . The final section summarizes and
discusses the research findings, contributions, and limitations .

PRIOR RESEARCH AND HYPOTHESES

Heuristic cues are variables not directly related to the tax issue that can be
processed with little cognitive effort by applying simple decision rules (deci-
sion heuristics) (e .g . Chaiken, 1980 ; Chaiken, et al., 1989). Several heuristic
cues have been shown to influence the resolution of ambiguous issues by tax
professionals, including client risk-preference (Duncan et al ., 1989 ; Schisler,
1994), client importance (McGill, 1988 ; Reckers et al ., 1991), and explicitly
stated audit probability (McGill, 1988 ; Kaplan et al ., 1988) . 2 However, these
cues may not be available to tax preparers because they often prepare returns
for clients they never meet, which limits access to client risk-preference and
client importance,3 and the IRS does not disclose its audit selection function
(Raabe et al ., 1997) . Prior studies have not examined the effects of heuristic
cues on preparers' decisions under time pressure . For these reasons, the heuristic
cues included in this study - a red-flag item and unfavorable projection error
- are accessible to tax preparers because they are typically included in clients'
tax files (Kastantin, 1988) . Moreover, since it is not known if time pressure
affects the influence of conservative cues different from its effect on aggres-
sive cues, this study hypothesizes a conservative heuristic cue (red-flag item)
and an aggressive heuristic cue (unfavorable projection error) .

Red-Flag Item

Deciding how to report an ambiguous item on a tax return is difficult since
there is uncertainty about how the IRS will treat the issue upon examination .
There is also uncertainty as to whether or not the IRS will even examine the
ambiguous item. McGill (1988) defined the likelihood of IRS scrutiny, proba-
bility of detection, as the product of the probability that the tax return will be
audited and the probability that the ambiguous item will be examined, given
an audit. Therefore, the presence of a red-flag item increases the risk that the
IRS will deny an aggressive position by increasing the likelihood that the tax
return will be audited, which, in turn, increases the probability that the
ambiguous item will be examined .
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Although prior research has shown that tax preparers make more conserva-
tive judgments when audit probability is known and sufficiently high (Kaplan
et al ., 1988; McGill, 1988), tax preparers do not know audit probability with
certainty . In practice, they make rough audit probability assessments based on
anecdotal evidence, including the presence of red-flag items (items on the tax
return that are believed to be carefully scrutinized by the IRS) (Wartzman,
1993). Kaplan et al . (1988) and Schisler (1994) made reference to the red-flag
item and used it as the tax issue in question instead of being unrelated to the
tax issue as in the present study . Moreover, in both studies, audit probability
was explicitly stated, so the red-flag item was not used as an indirect indicator
of audit probability .

Popular business periodicals and news shows have reinforced the idea that
red-flag items increase the likelihood of IRS scrutiny, as these sources often
report that the IRS routinely identifies red-flag items, including travel and enter-
tainment expenses, business auto expenses, casualty losses, barter income,
hobby losses, tax shelter investments, and home office deductions (Flanagan,
1981 ; Wiltsee, 1984; Wartzman, 1993 ; Jenkins & Schuch, 1997) . Since tax
preparers believe that red-flag items are closely monitored by the IRS (Flanagan,
1981 ; Wiltsee, 1984 ; Wartzman, 1993; Jenkins & Schuch, 1997), the presence
of such items should increase perceived audit probability (the probability that
the IRS will scrutinize the tax return) . Therefore, tax preparers are expected to
take conservative positions on ambiguous issues when red-flag items are present
because an audit increases the likelihood that the IRS will examine and deny
an aggressive position. This leads to the first research hypothesis, which is
stated in alternative form .

HI: Tax preparers will make more conservative recommendations to clients
on ambiguous tax issues when at least one red-flag item is present than when
no red-flag item is present .

Unfavorable Projection Error (UPE)

Tax professionals often project a client's tax liability at year-end meetings
(usually during November or December) to determine what can be done to further
reduce the client's tax liability (Kastantin, 1988) and prevent penalties (e.g .
underpayment of estimated taxes), especially when the tax law significantly
changes during the year (Raby, 1974) . After projecting the client's tax liability
and ascertaining his/her current-year tax payments (including additional pay-
ments based on the year-end projection), the preparer can inform the client of
his/her projected refund or tax due months before the tax return is actually filed .
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Later, when preparing the actual tax return, preparers (or supervisors) may
find errors in the year-end projection that cause the actual tax liability to exceed
the projected liability (an unfavorable projection error, or UPE) . Informing a
client of a substantially larger tax liability than expected can cause him/her to
become upset, especially if he/she does not have funds available to pay the
additional tax (Rachlin, 1983) . A dissatisfied client can cause the preparer (or
the supervisor) immediate negative personal and/or financial consequences . For
example, an irate client may chastise the preparer (or supervisor), or cease doing
business with the preparer's accounting firm . Further, the tax preparer may
receive some form of punishment from within the accounting firm for harming
the firm's reputation and profitability .

A tax preparer (or supervisor) can lessen the immediate negative conse-
quences of a UPE by recommending that the client take an aggressive position
on an ambiguous tax issue, provided that the projection was based on taking a
conservative (or less aggressive) position, and the tax reduction from taking a
more aggressive position must partially or completely offset the UPE. By offset-
ting the UPE, the client will not be unpleasantly "surprised" by an unexpectedly
large tax liability, thereby reducing negative repercussions from the client . Of
course, the client should be informed and agree to the aggressive position .

The primary risk to the tax preparer is that the client's tax return may be
audited . However, the preparer (or supervisor) does not have to worry about
that possibility for at least a year, which is the amount of time it usually takes
for the IRS to notify a taxpayer that his/her tax return will be audited (Lohse,
1994). Even if the tax return is audited, the IRS may allow the aggressive tax
position. Thus, taking an aggressive position on an ambiguous issue replaces
the (almost) certain immediate negative consequences from making a UPE with
a possibility of severe negative consequences in the future .

Taking an action to avoid certain and immediate negative consequences in
exchange for a chance to receive no (or minimal) immediate negative conse-
quences, and only a low possibility of future negative consequences, is
consistent with Thorndike's (1913) well known Law of Effect. 4 That is, people
tend to avoid actions that result in discomfort or punishment and repeat actions
that result in pleasure or reward .

However, one may refrain from engaging in an activity to avoid punishment
(e.g . recommend an aggressive position to a client in order to avoid a UPE if the
preparer previously recommended the conservative position to that client) if that
activity is believed to be unethical . Jones (1991) believed that the likelihood of
making an ethical decision was positively related to the issue's moral intensity
- to the extent of its issue-related moral imperative (Jones, 1991, p . 372). This
concept has been empirically supported in the marketing ethics literature
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(e.g . Singhapaki et al ., 1999) . That is, tax preparers would be more likely to make
an aggressive recommendation and avoid punishment (consistent with the Law
of Effect) if they perceive the choice to be low in moral intensity and make the
conservative recommendation (contrary to the Law of Effect) if they believe the
choice is high in moral intensity .

Moral intensity has six dimensions : magnitude of consequences (sum of ben-
efits and harms to the client), probability of effect (probability that the act will
take place and probability of it causing harm [benefit]), temporal immediacy
(time from the present to the onset of consequences), social consensus (beliefs
of peers, co-workers, etc . that the decision is unethical), proximity (nearness
[social, cultural, psychological, physical] of preparer to the client), and concen-
tration of effect (inverse function of number of people affected by an act of a
given magnitude) . The magnitude of the consequences of recommending an
aggressive position in light of the UPE do not seem to be overly negative . The
biggest "harm" that the client would encounter is an IRS audit, which might lead
to the same tax liability as if the conservative position were initially taken plus
interest on the unpaid liability . However, the probability of effect (probability of
an audit, and probability that the aggressive position would be denied) is uncer-
tain . First, the tax return must be "flagged" for an audit, which depends on the
nature and dollar amount of the item (e.g . is it an area subject to abuse?) . Even
if the item is audited, the most serious consequence (increasing the liability to
reflect the conservative position plus interest on the unpaid balance) will only
occur if the IRS is successful in denying the aggressive position on an issue that
can go either way . Moreover, the temporal immediacy is low as it usually takes
at least a year for the IRS to notify the client that they wish to examine his/her
tax return. Additionally, the social consensus is likely to be low as preventing
negative consequences from a UPE is in the best interest of the accounting firm,
as well as the individual making the decision (and would not be considered illegal
under IRC §§6694 and 6662 or a violation of the AICPA standards of behavior
(AICPA, 1997, TX § 112). Therefore, the moral intensity of recommending an
aggressive position as a result of a UPE appears to be low, and thus, would likely
not discourage a preparer from recommending an aggressive position to mini-
mize the immediate negative consequences of a UPE .

These predicted tax preparer reactions to UPE are also consistent with Prospect
Theory (Kahneman & Tversky, 1979 ; Schisler, 1994), which states that people
are risk-seeking when they view a situation as a loss (i .e . a UPE). Meaning, indi-
viduals prefer taking a risky position that is uncertain (i .e . taking an aggressive
tax position) rather than taking action that results in a certain loss (i .e . taking a
conservative tax position) . Wright and Weitz (1977) provided additional support
for making an aggressive recommendation in this situation, as they found that
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decision makers selected more risky choices when the outcome horizon is distant
than when it is imminent. Jones (1991) proposed an issue-contingent model
containing a new set of variables called "moral intensity" (using concepts, theory,
and evidence derived largely from social psychology) and he argues that moral
intensity influences every component of moral decision making and behavior .
Therefore, tax preparers may take an aggressive position on ambiguous issues
that are not high in moral intensity to avoid the negative consequences associ-
ated with making an unfavorable projection error . This leads to the second
hypothesis, which is stated in alternative form :

H2: Tax preparers will make more aggressive recommendations to clients on
ambiguous tax issues when they are responsible for an unfavorable projec-
tion error than when no unfavorable projection error was made .

Time Pressure

Early research concerning the effects of time pressure on tax preparers consisted
of surveys indicating that time pressure causes a majority of tax accountants
(and other public accountants) to underreport chargeable hours (Douglas, 1979 ;
Lightner et al ., 1982 ; Smith & Hutton; 1995) .5 Two more recent studies focused
on the effects of time pressure on tax practitioners' ability to select relevant
key words when researching a particular issue (Spilker, 1995 ; Spilker & Prawitt,
1997). In Spilker (1995), the experienced tax professionals who had both declar-
ative knowledge (specific knowledge of facts and concepts in a given area) and
procedural knowledge (how to perform tax research) chose significantly more
relevant key words when under moderate time pressure than when time
pressure was absent, but graduate tax students with only declarative knowledge
showed no significant change. This is consistent with Spilker and Prawitt (1997),
who showed that experienced tax researchers under moderate time pressure
increased the proportion of time spent on searching salient areas of the tax
research database to a greater extent than did graduate tax students .

These studies demonstrated that time pressure can affect tax preparers' decisions
in a complex task, but they lacked many elements typically present when having to
make a recommendation to a client . Moreover, no single time-pressure study
contained all the elements of interest in this study: a complex task, accounting
participants, ambiguous information, and non-issue-relevant information .' Therefore,
time pressure studies from other disciplines which contain some of the elements
relevant to the current study will be used to develop the time-pressure hypothesis .

When solving complex tasks under time pressure, high time-pressure partic-
ipants used simpler, less time consuming decision rules than did participants
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under low time-pressure (Wright, 1974 ; Christensen-Szalanski, 1980 ; Rothstein,
1986). For example, in Wright's study, low time-pressure participants used a
compensatory decision-making strategy when judging 30 automobiles on five
criteria, but participants under high time-pressure focused only on negative
information. Auditors also used simpler decision strategies to solve complex
tasks under time pressure (Brown & Solomon, 1992 ; Choo & Firth, 1993) . In
both Brown and Solomon (1992) and Choo and Firth (1993), audit seniors were
asked to complete an audit task that required them to use a compensatory deci-
sion strategy in which an abundance of one attribute is allowed to compensate
for a lack of another attribute . Auditors in the low time-pressure treatment used
the appropriate compensatory decision strategy (the strategy that they were
trained to use), but high time-pressure participants used a simpler strategy in
spite of their training . Additionally, Kelley and Margheim (1990) found that
practicing auditors under time budget pressure simplified their decision-making
process by engaging in audit quality reduction acts (e .g . premature signoffs,
accepting weak client explanations) .' Since high time-pressure participants in
these studies used simpler decision rules, it appears that auditors, like other
decision makers, simplified their decisions when evaluating complex informa-
tion under time pressure .

Although auditors and other decision Makers used simplifying decision rules
when evaluating complex information under time pressure, the nature of the
judgment task may influence the effect of time pressure . An auditor's task is
to evaluate the quality of a client's financial information . The likelihood that
an auditor discovers an inadequacy in the information likely increases with
additional time, which may not please the client, but reduces the risk of audit
failure; whereas decreasing the amount of time available for an audit will tend
to have the opposite effect. However, a tax professional is a client advocate .
As such, increasing the amount of time to research a particular issue may
increase the amount of pro-client support for the issue, which is beneficial to
the client; whereas decreasing the amount of time researching an issue reduces
the opportunity to find pro-client support for the issue . Thus, even though
auditors and tax professionals in CPA firms are subject to strict time budgets
and have similar educational backgrounds, time pressure may cause them to
simplify their decisions in different ways .

Svenson and Edland's (1987) time-pressure study contained another element
relevant to the current study - ambiguous information. Participants had to
choose between two college apartments based on three criteria: traveling time
to campus, size, and standard (old or modem) . Other participants previously
rated each apartment in the pair to be equally desirable . This decision is similar
to the ambiguity tax professionals face when trying to resolve an issue that has
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an equal amount of support for both the aggressive and conservative positions .
Low time-pressure participants focused on apartment size while high time-
pressure participants focused on traveling time to campus . In a related
experiment that involved rating individual apartments, Svenson and Edland
(1987) showed that high time-pressure participants rated individual apartments
more negatively than low time pressure participants . These results provide addi-
tional evidence that people use different decision rules when considering
ambiguous information under time pressure .

The heuristic-systematic model of persuasion (HSM) suggests that decision
makers (e .g . tax professionals) who normally engage in systematic processing
(thoughtful integration of all issue-relevant information in a cohesive manner
to make a judgment [Chaiken et al ., 19891) will search for heuristic cues (non-
issue-relevant information that can be easily processed by applying a simple
decision rule) to help them resolve issues when an aspect of the decision-making
environment (e.g . ambiguous information, time pressure) prevents them from
reaching a conclusion based on systematic processing . Tax practitioner studies
using ambiguous tax issues without time pressure showed a variety of heuristic
cues influenced practitioners' judgments, such as client risk-preference (Duncan
et al ., 1989; Schisler, 1994), client importance (McGill, 1988 ; Reckers et al .,
1991), and explicitly stated audit probability (Kaplan et al ., 1988) . Although
Spilker (1995) and Spilker and Prawitt (1997) found that under moderate time
pressure experienced tax professionals focused on the most issue-relevant infor-
mation (a subset of all issue-relevant information), there were no available
heuristic cues on which to focus .

When heuristic cues were available, Ratneshwar and Chaiken (1991) found
that participants under low time pressure focused on issue-relevant information
(information in a product advertisement) to determine the efficacy of a product
while high time-pressure participants focused on a heuristic cue (i .e . source
expertise) . Anderson et al . (1994) used the HSM to show that auditors used
source expertise to determine the reliability of a manager's assertions . Based
on these studies, it appears that tax preparers may be influenced by heuristic
cues when confronted with an ambiguous issue or when under time pressure .

In the current study, tax preparers were asked to make a recommendation to
a client on an ambiguous tax issue while under time pressure . While ambiguous
information causes tax preparers to search for heuristic cues to help them resolve
an issue, time pressure limits the extent of this search . Therefore, tax preparers
will likely be influenced by the most easily accessible cues .

Tax practitioners, unlike auditors, are client advocates . Clients pay preparers
to resolve issues in the client's favor whenever the facts support taking such
a position . In fact, failing to deduct an ambiguous item for which there is
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reasonable support is contrary to a tax preparer's role as a taxpayer advocate
(AICPA, 1997, TX §112) since resolving ambiguous issues in a client's favor is
allowable under Rule 102 of the AICPA Code of Professional Conduct (Raabe et
al., 1997, p. 12). Also, claiming the aggressive position does not violate
§10.34(a)(1) (Standards for Advising with Respect to Tax Return Positions and
for Preparing or Signing Returns) of the Treasury Department's Circular 230
(IRS, 1994) or subject the tax preparer to an accuracy-related penalty under IRC
§6694, as the standard in both rules is that the position have at least a one-in-three
possibility of prevailing on its merits . Moreover, a 50% likelihood that an
ambiguous issue would be sustained on its merits is likely sufficient for the client
to avoid penalties (IRC §6662) . Thus, time pressure may cause tax preparers to
focus on their role as client advocate, thereby making more aggressive recom-
mendations on ambiguous tax issues. This leads to the third hypothesis, which is
stated in alternative form :

H3: Tax preparers will make more aggressive recommendations to clients on
ambiguous tax issues when under high time pressure than under low time
pressure .

RESEARCH METHODOLOGY

Sample

Two-hundred forty self-administering test instruments were randomly distrib-
uted on computer diskettes to partners at local, regional, national, and Big-5
accounting firms . The partners then distributed the identically-labeled test
instruments to qualified employees, defined in this study as accountants who
spend at least 40% of their time performing tax-related work . One hundred
fifty-three useable instruments were returned, for a response rate of 64% . 8
Table 1 summarizes participant demographic information for the sample . Cell
means on continuous demographic variables (age, accounting experience, tax
experience) were compared using one-way ANOVAs (comparing overall differ-
ences between means). No significant differences were detected among
treatments . 9 Significant differences between cell-groups of participants on
categorical demographic variables (gender, CPA certification [yes or no],
current employer [Big-5 or non-Big-S], and IRS audit experience [yes or
no]) were compared using chi-square tests . No significant differences between
cell-groups were found ." Hence, each cell-group of participants appear to be
representative of the sample .



Effects of RFI, UPE and Time Pressure on Tax Preparers' Aggressiveness

	

223

Table 1. Demographic Information (N = 153) .

69

	

38

	

34

	

12

	

153
(45%)

	

(25%)

	

(22%)

	

(8%)

	

(100%)

IRS AUDIT EXPERIENCE : SOME NONE TOTAL NO. OF AUDITS SUCCESS RATE

77

	

76

	

153

	

16.24 Mean

	

78.2% Mean
(50%)

	

(50%)

	

(100%)

	

(28.01) S .D.

	

(26.1%) S .D .
(CPAs w/IRS

	

(CPAs w/IRS
audit exp ; n = 77) audit exp; n = 77)

CLIENTELE:

	

$501(<_ AGI $100K < AGI
AVERAGE AGI

	

AGI<_ $50K <_ $100K

	

<_ $200K AGI >_ $200K TOTAL
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73
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(2%)

	

(9%)

	

(42%)

	

(47%)

	

(100%)

SOURCE OF INCOME

	

SMALL

	

INVEST-
WAGES BUSINESS

	

MENTS

	

TOTAL

48

	

73
(31%)

	

(48%)

* Only one subject had an advanced law degree (LLM in tax) .

32

	

153
(21%)

	

(100%)

GENDER: MALE FEMALE TOTAL AGE

87
(58%)

66
(42%)

153
(100%)

29.65 Mean
(7 .53) S .D.

EDUCATION LEVEL : BACHELOR MASTER LAW* TOTAL
(highest degree)

42 101 10 153
(27%) (66%) (7%) (100%)

MAJOR FIELD OF STUDY : TAX OTHER ACCTG OTHER BUSINESS TOTAL

132 15 6 153
(86%) (10%) (4%) (100%)

EXPERIENCE: CPA NON-CPA TOTAL NO. OF YRS CPA ALL ACCT TAX

102 51 153

	

4.50 Mean 6.41 Mean 76.1% Mean
(67%) (33%) (100%)

	

(6.09) Std.Dev . (6 .68) S .D . (24 .3%) S .D .
(CPAs only ; n = 102) (in years) (% of acct exp .)

CURRENT :
EMPLOYER

LOCAL
FIRM

REG'L NATIONAL
FIRM

	

FIRM
BIG-6

	

LAW
FIRM

	

FIRM TOTAL

73 5

	

2 62

	

11 153
(48%) (3%)

	

(1%) (41%)

	

(7%) (100%)

HIGHEST POSITION : STAFF SENIOR MANAGER PARTNER TOTAL
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Test Instrument
The test instrument was used to simulate time-budget and deadline pressures
that tax professionals encounter during tax season . The instrument was admin-
istered to participants on their personal computers. A two-page document
containing general information about the computer program and instructions on
how to execute it was distributed with each computer diskette .

Participants were given a hypothetical tax case containing four parts : (1)
background material about the client and the tax issue ; (2) a summary of
relevant case law ; (3) client information directly related to the tax issue ; and
(4) questions concerning participants' recommendation to the client . The test
instrument also contained demographic items, manipulation check items, and a
reduced version of Johnson's (1993) measure of tax-preparer aggressiveness .

Background and Case Material
The background information let the participants know that they were to resolve a
tax issue for a hypothetical client by classifying him as either a dealer or investor
in real estate . The real estate classification issue was chosen because it is a "gray"
area of the law that is not specifically addressed in the Internal Revenue Code or
Regulations . The courts have not developed specific guidelines to classify tax-
payers as dealers or investors in real estate (Los Angeles Extension Co . v. United
States, 1963; Zinicola, 1981). Generally, neither investor nor dealer classification
is inherently a pro-client (aggressive) position because many factors can affect
which classification is more beneficial for the client . However, in the experiment,
the investor classification was the pro-client position because the client's capital
loss carryovers would offset his capital gain from real estate sales .

Certain client characteristics were explicitly included in the background
material to hold constant relevant information and help participants become
more familiar with the client . The client was characterized as "average size"
because prior research has shown that preparers are more aggressive for clients
who generate large revenues for the firm (McGill, 1988 ; Reckers et al., 1991) .
The client was also represented as risk-neutral (i .e. the client had not been
audited in the last 10 years, and exhibited no more than the usual aversion to
an IRS audit) because studies have shown clients' risk preferences positively
influence tax preparers' aggressiveness (Hite & McGill, 1992 ; Schisler, 1994) .
The background information also informed participants that they made a
year-end projection for their client's tax liability based on the conservative
(pro-IRS) position of being a dealer in real estate, and this information was
communicated to the client.

After reading the background information, participants read a summary of
case law relevant to the dealer/investor classification . This included a list of six
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factors that various courts have used to make real estate classification decisions
(similar to the factors used in Pei et al ., 1990, 1992) . This list was followed
by six client facts (presented one pair per computer screen) directly related to
and presented in the same order as the six classification factors . Each pair
contained a pro-dealer and a pro investor fact .' I

Dependent Variables (Client Recommendation)
Questions about the aggressiveness of tax preparers' client recommendations
immediately followed the client's tax issue information . The dependent variable
was the average of responses to three bipolar items (on a scale of 1 to 7) : (1)
What position (DEALER or INVESTOR) would you recommend to the client [1
= very strongly recommend filing as a DEALER, 7 = very strongly recommend
filing as an INVESTOR] ; (2) What is the likelihood that you would recommend
the DEALER position to your client [1 = 0%, 7 = 100% ; this item is reverse-
scored to be consistent with questions 1 and 3] ; (3) What is the likelihood that
you would recommend the INVESTOR position to your client [1 = 0%, 7 =
100%]; The items were averaged to increase the reliability of dependent variable
and to provide finer differentiation than one-item measures as the unreliability
(randomness) of single-item measures is averaged out when multiple items are
summed or averaged (Nunnally, 1978, p. 67) . The Chronbach's alpha of the
three-item dependent variable is 0 .81, which is well above the minimum accept-
able level of reliability of 0 .70 (Nunnally, 1978, p . 245) .

Experimental Manipulations

Red flag item. Participants were exposed to a red-flag item as part of the general
information about the client's tax return. The no-red-flag-item treatment stated
that the client's tax return did not contain any unusual items . In contrast, the
red-flag-item treatment stated that the client had a substantial home office deduc-
tion. The home-office was made unequivocally deductible to ensure that
questions concerning the legality of the home-office deduction did not confound
the red-flag item manipulation. Also, it is unrelated to the tax issue being
analyzed so that participants in the red-flag item treatment received the same
information about the tax issue as the no red-flag-item participants .

Unfavorable projection error (UPE) . Tax payment status, a possible confound-
ing variable, was held constant for UPE and no-UPE treatments, as prior studies
(Duncan et al., 1989; Schisler, 1994) found payment status, payment or refund
due, can cause tax preparers to think of clients' tax situations in terms
of losses and gains. Since there is some support for a payment status effect, the
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UPE manipulation controlled payment status by stating that a large tax payment
would be due if the client was classified as a dealer in real estate (the position
taken in the year-end projection) and no payment or refund would be due if the
client was classified as an investor .

In the no-UPE treatment, participants were told that the year-end projection
was accurate and that the large payment due was planned . This established a
gain frame of reference, since taking the aggressive (risky) position would result
in the client receiving an unexpected reduction in tax liability (an unexpected
reduction of the payment due to zero) . The UPE treatment, on the other hand,
reflected a loss manipulation . Participants were told that they made an error on
the year-end projection which caused their client to be in an unplanned payment
due situation. They were then told that they could eliminate the effect of the
UPE by claiming the more aggressive investor position, rather than the conser-
vative dealer position.

Time pressure . The time pressure manipulation included two components . One
component was included in the instrument's instructions and the other was
built into the computer program . The low time-pressure participants were told
to read all information carefully and take as much time as needed to complete
the task . The high time-pressure participants were told that they had a very
strict time budget of only four minutes to complete the task . 12 Although partic-
ipants could take more than four minutes, the time budget was designed to
encourage quick work . High time-pressure participants were further told that
a great deal of time had already been expended on this client, giving them a
"real-world" motivation to stay within the time budget . Moreover, high time-
pressure participants learned that budgeted time and elapsed time would be
shown continuously on the computer screen, and that a pop-up message
showing budgeted time remaining would appear at regular intervals (to further
induce time pressure). Elapsed time was also recorded for low time-pressure
participants, but they were unaware of the timer as it was not visible .

Post-treatment Manipulation Check Items

The manipulation check items for time pressure immediately followed the timed
portion of the experiment to determine if participants felt they were under time
pressure while analyzing the tax issue . 13 The three time pressure items were
summed to increase the reliability of the measures (Nunnally, 1978, p. 67) . 14

Manipulation check items for the red-flag item 15 and UPE16 were also included
to determine if participants detected the presence of these variables .
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RESULTS

Manipulation Check Items

Aggressiveness of Dealer/Investor Position
Two manipulation checks (each consisting of two manipulation check items)
were used to determine whether participants perceived the investor position to
be more aggressive than the dealer position . The first manipulation check com-
pared the audit probability of the investor (aggressive) position to the dealer (con-
servative) position ." A one-tailed paired-samples t-test shows that participants
perceived the audit probability to be significantly higher (t = 6.83 ; p < 0.001) for
the aggressive investor position (mean = 3 .85) than for the conservative dealer
position (mean = 2.93) . Another one-tailed paired-samples t-test also shows that
participants perceived the judicial support to be significantly higher (t = 5 .53 ;
p < 0.001) for the dealer (conservative) position (mean = 4.72) than for the
investor (aggressive) position (mean= 3 .81)) Therefore, since the aggressive-
ness of a tax position is inversely proportional to the amount of support for that
position and contrary to IRS interpretation (McGill, 1988), the results of the
manipulation checks indicate that the positions were perceived as intended .

Red-Flag Item
Participants responded to two manipulation check items to determine if the
red-flag item was perceived as intended (see note 12) . A one-tailed independent-
sample t-test on the sum of the two items (higher scores indicate a stronger
perception a red-flag item) indicates that participants' perception of a red-flag
item was significantly greater (t = 5 .40; p < 0.001) for subjects who received the
red-flag item treatment (mean = 8.38) than for subjects who did not receive
the red-flag item treatment (mean = 4.28) .

Unfavorable Projection Error (UPE)
Two manipulation check items were also used to determine if participants who
received the UPE manipulation perceived that the tax projection underestimated
the actual tax liability .' 9 A one-tailed independent-sample t-test on the sum of
the two items (lower scores indicate a stronger perception of a UPE) indicates
that participants' perception of a UPE is significantly greater (t = 11 .32 ;
p < 0.001) for subjects who received the UPE treatment (mean = 3 .32) than for
subjects who did not receive the UPE treatment (mean = 7 .56) .
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Time Pressure
Three manipulation check items were used to determine the effectiveness of
the time-pressure manipulation . 20 A one-tailed independent-sample t-test on the
sum of the three items (higher scores indicate a perception of more time
pressure) indicates that participants' perception of time pressure is significantly
greater (t = 11 .90 ; p < 0.001) for subjects who received the high time-pressure
treatment (mean = 15 .28) than for participants who received the low time-
pressure treatment (mean = 7 .22). Additionally, participants in the high
time-pressure treatment adhered to the time budget (mean = 4 .14 minutes
compared to a time budget of four minutes), while low time-pressure partici-
pants (who had no time budget) took significantly longer (t = 6.62 ; p < 0.001)
to complete the instrument (mean = 6 .05 minutes) .

Hypothesis Tests

The fully-crossed ANOVA model shown in Table 2 is significant (F=6.10 ;
p < 0.001) with an adjusted R-Squared of 0 .19 . 21 The ANOVA model also shows
a three-way interaction among the red-flag item, UPE, and time pressure .
Due to the significant three-way interaction and lower order interactions,
the hypotheses were analyzed by comparing specific treatment means using
one-tailed post hoc pairwise comparisons (see Table 3) . 22 This analytic method
is further supported by the power analysis in Table 2, which shows that the
observed power for two of the three main effects is very low (red-flag item =

0.277; UPE = 0 .88 1 ; time pressure= 0.053) while the observed power of the
three-way interaction is extremely high (0 .924) .

Table 2. ANOVA Results of Red-Flag Item by UPE by Time Pressure .
Dependent Variable : Tax Preparer Recommendation .

Source of Variation SS DF MS F p-value Observed Power

Within + Residual 176.05 145 1 .21
Red-flag 2 .30 1 2 .30 1 .90 0 .171 0.277
UPE 12 .13 1 12 .13 9 .99 0.002 0.881
Time Pressure 0 .04 1 0.04 0 .03 0.865 0.053
Red-flag*UPE 12.98 1 12 .98 10 .69 0 .001 0 .901
Red-flag*Time Pressure 4.38 1 4 .38 3 .61 0 .059 0 .471
UPE*Time Pressure 5 .17 1 5 .17 4 .26 0 .041 0.536
Red-flag*UPE*Time Pressure 14.18 1 14 .18 11 .68 0 .001 0.924

Model 51 .88 7 7 .41 6 .10 0 .001 0.999
Total 227 .92 152 1 .50
R-Squared 0 .228
Adjusted R-Squared 0 .190
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Table 3. Cell Means for ANOVA Model .
Dependent Variable: Tax Preparer Recommendation.

Low Time Pressure
No UPE

	

UPE

4.07

1 = most conservative recommendation .
7 = most aggressive recommendation .

HI: Test of Red-Flag Item
To support H1 - which predicts that participants will make more conservative
recommendations when a red-flag item is present - participants' scores should
be lower when the red-flag item is present than when it is absent for each
combination of UPE and time pressure . As shown in Table 4, participants in
three of the four comparisons made more conservative recommendations when
the red-flag item was present, but only two of the one-tailed comparisons were
significant at the 0 .05 level (p < 0.001, p < 0.063, and p < 0.043). These compar-
isons indicate that the influence of a red-flag item on tax preparers'
aggressiveness may be dependent on omitted variables that are present in the
decision-making environment. Therefore, H1 is partially supported .

H2: Test of Unfavorable Projection Error (UPE)
To support H2 - which predicts that participants will make more aggressive
recommendations when a UPE is present - participants' scores should be higher
when the UPE is present than when it is absent for each combination of the

Marginal
Means

No UPE 3.80
UPE 4.36

High Time Pressure
No UPE

	

UPE

4.10

Marginal
Means

4.20

3 .96

229

4 .28 4 .50
n=18 n=18
Cell 5 Cell 7

3 .72 3 .89
n=19 n=21
Cell 6 Cell 8

4.15
n=20
Cell 1

3 .89
n=18
Cell 3

3 .05 5 .18
n=20 n=19
Cell 2 Cell 4
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Table 4. H1: Post Hoc Multiple Pairwise Comparisons of Cell Means
Comparison of Red-Flag Treatments to No-Red-Flag Treatments .

Dependent Variable: Tax Preparer Recommendation .

Description

	

Mean Difference

	

Significance

red-flag item and time pressure . As indicated in Table 5, participants made more
aggressive recommendations when UPE was present only when the red-flag
item was also present under low time pressure (p < 0 .001). Therefore, H2 is
partially supported.

113: Time Pressure
To support H3 - which predicts that participants will make more aggressive
recommendations under high time pressure than under low time pressure -
participants' scores should be higher for each combination of the red-flag
item and UPE. As reflected in Table 6, participants made more aggressive
recommendations when either the red-flag item or the UPE was present
(p < 0.030, p < 0.049). Hence, H3 is partially supported .

Table 5. H2: Post Hoc Multiple Pairwise Comparisons of Cell Means
Comparison of UPE Treatments to No-UPE Treatments .

Dependent Variable: Tax Preparer Recommendation.

Description Mean Difference Significance

No Red-Flag Item,
Low Time Pressure

-0.26 p < 0.234

Red-Flag Item,
Low Time Pressure

+2.13 p < 0.001

No Red-Flag Item,
High Time Pressure

+0.22 p < 0 .523

Red-Flag Item,
High Time Pressure

+0.17 p < 0 .564

No UPE,
Low Time Pressure

-1 .10 p < 0 .001

UPE, +1 .29 p < 0 .001
Low Time Pressure wrong direction

No UPE,
High Time Pressure

-0.56 p < 0 .063

UPE,
High Time Pressure

-0.61 p < 0 .043
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Table 6. Test of H3: Post Hoc Multiple Pairwise Comparisons of Cell
Means Comparison of High Time-Pressure Treatments to Low Time-Pressure

Treatments .
Dependent Variable: Tax Preparer Recommendation .

Surprisingly, when the red-flag item and the UPE were present, time
pressure resulted in less aggressive reporting (p < 0.001), which is in opposite
of the predicted direction . An examination of Fig . I shows that extremely
aggressive recommendations made by participants under low time pressure with
both the red-flag item and UPE present created an unexpected three-way inter-
action (see Table 3) . It appears that participants under low time either ignored
the red-flag item when the UPE was present, or perhaps without time constraints,
the UPE caused them to find a way to use the red-flag item to support the
aggressive position . However, one cannot rule out the possibility that one or
more of the manipulations were flawed .

SUMMARY AND CONCLUSIONS

Discussion of Results

Test of Hl : Red-Fag Item
The tests of H1 showed a link between the presence (or absence) of an item
on a tax return believed to attract IRS scrutiny (a legitimate home office deduc-
tion) and a preparer's recommendation when resolving an ambiguous tax issue .
This is not surprising as related research on audit probability only found audit
probability to have an effect when it was explicitly stated as either high (McGill,
1988) or 50% (Kaplan et al ., 1988), but not when audit probability was stated
to be 25% (Duncan et al ., 1989; LaRue & Reckers, 1989) .

Description Mean Difference Significance

No Red-Flag Item,
No UPE

+0.13 p < 0 .611

Red-Flag Item,
No UPE

+0.67 p < 0 .030

No Red-Flag Item,
UPE

+0.61 p < 0 .049

Red-Flag Item, -1.29 p < 0 .001
UPE wrong direction



232 RICHARD I. NEWMARK AND KHONDKAR E . KARIM

7-

6-

2-

1

Low Time Pressure

	

High Time Pressure

t

No

	

Yes Red Flag Item

-No UPE _ _UPE

i
No

	

Yes

Fig. 1 . Graph of Cell Means for ANOVA Table Dependent Variable : Tax Preparer
Recommendation .

Also, while this study does not specifically manipulate audit probability, the
interaction between the red-flag item and UPE is similar to the finding in McGill

(1988) and Kaplan et al . (1992) in which other variables interacted with audit

probability. Although client importance in McGill and tax experience in Kaplan
et al. only affected the magnitude of the effect of audit probability on tax
preparers' recommendations, unfavorable projection error combined with the
red-flag item affected the direction of the effect of the red-flag item under low
time pressure (participants made more aggressive recommendations when the
red-flag item was present) . These two studies support the findings in the current
study that tax preparers may make more conservative recommendations when
perceived IRS scrutiny is high, but other factors may affect this relationship .

Test of H2: Unfavorable Projection Error (UPE)
The second hypothesis predicted that underestimating a client's tax liability by
making a mistake on his/her year-end projection would cause a tax preparer to
make an aggressive recommendation on an ambiguous issue to compensate for
the mistake . Although H2 was only partially supported (one of the four compar-
isons in Table 5 were significant), UPE was significant in one of the low
time-pressure comparisons, but in neither high time-pressure comparison .



Effects of RFI, UPE and Time Pressure on Tax Preparers' Aggressiveness

	

233

This may indicate that the framing effect was stronger under low time pressure
(when the red-flag item was present) than under high time pressure, which is
consistent with Svenson and Benson (1993, Experiment 1) who found that time
pressure reduced the effects of framing on participants decisions . The nature of
the observed relationships among the variables will be discussed further when
the three-way interaction between the red-flag item, UPE, and time pressure is
addressed .

Test of H3: Time Pressure
Although H3 was only supported at the 0 .05 significance level in two of the
four comparisons, high time-pressure participants' recommendations were
significantly different (at the 0.05 level) than their low time-pressure counter-
parts in three of the four comparisons (see Table 6) . The only non-significant
comparison involved subjects who received only issue-relevant information
(no-red-flag item and no UPE) . However, subjects consistently used less time
under high time pressure than under low time pressure as indicated by the
comparisons of treatment means of a fully-crossed ANOVA with time used as
the dependent variable (see Tables 7, 8 and 9) .

Figure 1 illustrates the effect of time pressure on tax preparers' recommen-
dations . Under low time pressure, participants spent significantly more time
when both the red-flag item and UPE were present (see Table 10), but high
time-pressure participants who received both red-flag and UPE treatments did
not spend more time than other high time-pressure participants (see Table 11) .

Table 7. ANOVA Results of Red-Flag Item by UPE by Time Pressure .
Dependent Variable: Time Used .

Source of Variation SS DF MS F p-value Observed Power

Within + Residual 439.68 145 3 .03
Red-flag 9.14 1 9 .14 3 .01 0.085 0.407
UPE 5.47 1 5 .47 1 .80 0.181 0.266
Time Pressure 138 .29 1 138 .29 45.60 0 .001 1 .000
Red-flag*UPE 0.94 1 0 .94 0 .31 0.879 0.053
Red-flag*Time Pressure 11 .73 1 11 .73 3 .87 0.051 0.498
UPE*Time Pressure 4.68 1 4 .68 1 .54 0.216 0.235
Red-flag*UPE*Time Pressure 7 .59 1 7 .59 2 .50 0.116 0.349

Model 177 .84 7 25 .41 8 .38 0 .001 1 .000
Total 617.52 152
R-Squared 0.288
Adjusted R-Squared 0.254



234

No
Red-Flag

Item

Red-Flag
Item

Marginal
Means

RICHARD I. NEWMARK AND KHONDKAR E . KARIM

Table 8. Cell Means of Time Used .
Dependent Variable: Time Used.
(Time Used Reported in Minutes)

Low Time Pressure
No UPE

	

UPE

6.05

Marginal
Means

No UPE 4.91
UPE 5 .29

High Time Pressure

	

Marginal
No UPE

	

UPE

	

Means

4.15

4 .85

5 .34

Table 9. Test of Time Used : Post Hoc Multiple Pairwise Comparisons of
Cell Means Comparison of High Time-Pressure Treatments to Low Time-

Pressure Treatments .

Dependent Variable: Time Used .
(Time Used Reported in Minutes)

3 .96
n=18
Cell 5

4.39
n=18
Cell 7

4.30 3 .93
n=19 n=21
Cell 6 Cell 8

5 .41 5 .65
n=20 n=18
Cell 1 Cell 3

5 .96 7 .18
n=20 n=19
Cell 2 Cell 4

Description Mean Difference Significance

No Red-Flag Item,
No UPE

-1 .45 p < 0 .006

Red-Flag Item Present,
No UPE

-1 .66 p < 0 .002

No Red-Flag Item,
UPE

-1 .57 p < 0.016

Red-Flag Item Present,
UPE

-3.25 P < 0 .001
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Table 10. Test of Time Used: Post Hoc Multiple Pairwise Comparisons of
Cell Means Comparison of Red-Flag Treatments by UPE Treatments under

Low Time-Pressure Against other Low Time-Pressure Treatments .
Dependent Variable: Time Used .
(Time Used Reported in Minutes)

Description

	

Mean Difference

	

Significance

It appears that high time-pressure participants encountered a pseudo-ceiling
effect that was created by the instructions . That is, participants in the high time
pressure condition were likely to use the entire four-minute budget because that
was just enough time to quickly and thoroughly read the information, but they
were not likely to exceed the budget because the instructions stated that
they had a very strict time budget of only four minutes to complete the task .
The complex relationships described above will be further addressed by specif-
ically analyzing the three-way interaction between the red-flag item, UPE, and
time pressure .

Interaction between Red-Flag Item, UPE, and Time Pressure
In this study, only main effects were hypothesized for the three independent
variables, but a three-way interaction was indicated by the results . As indicated
by Table 12 (Panel A), the red-flag item and UPE interacted under low time
pressure (p < 0 .001), but not under high time pressure (Table 12, Panel B ;
p < 0.923) .

Under low time pressure, the red-flag item had no significant effect when
the UPE was present . An analysis of the red-flag manipulation check items
reveal that participants who received both the red-flag item and UPE under low

Red-Flag Item,
UPE

+1 .77 p < 0.001
No Red-Flag Item,
No UPE

Red-Flag Item,
UPE +1.22 p < 0.016

Red-Flag Item,
No UPE

Red-Flag Item,
UPE

+1 .53 p < 0.004
No Red-Flag Item,
UPE
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Table 11. Test of Time Used: Post Hoc Multiple Pairwise Comparisons of
Cell Means Comparison of Red-Flag Treatments by UPE Treatments under

High Time-Pressure Against other High Time-Pressure Treatments .
Dependent Variable : Time Used (Time Used Reported in Minutes) .

Description

	

Mean Difference

	

Significance

Table 12 . ANOVA Results of Red-Flag Item by UPE .
Dependent Variable: Tax Preparer Recommendation

Panel A : Low Time Pressure

Source of Variation SS DF MS F p-value

Within + Residual 76 .25 73 1 .04
Red-flag 0.17 1 0.17 0 .16 0 .690
UPE 16 .70 1 16.70 15 .98 0 .001
Red-flag*UPE 27 .36 1 27.36 26 .19 0 .001
Model 44 .73 3 14.91 14 .27 0 .001
Total 120 .98 76 1 .59
R-Squared 0 .370
Adjusted R-Squared 0 .344

Panel B : High Time Pressure
Source of Variation SS DF MS F p-value

Within + Residual 99 .80 72 1 .39
Red-flag 6 .47 1 6.47 4.67 0.034
UPE 0.73 1 0.73 0.52 0 .471
Red-flag*UPE 0 .01 1 0.01 0.01 0 .923
Model 7.12 3 2.37 1 .71 0 .172
Total 106 .92 75 1 .43
R-Squared 0.067
Adjusted R-Squared 0.028

Red-Flag Item,
UPE

-0.03 p < 0 .724
No Red-Flag Item,

No UPE

Red-Flag Item,
UPE -0.37 p < 0 .249

Red-Flag Item,
No UPE

Red-Flag Item,
UPE -0.46 p < 0 .202

No Red-Flag Item,
UPE
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time pressure (Cell 4 of Table 3) did not report a significantly higher presence
of a red-flag item than did participants in three of the four no red-flag item
conditions (perception of the red-flag item when the UPE was present was only
significantly greater than when neither red-flag item nor UPE was present [Cell
1]) . However, the opposite results occurred under high time pressure . That is,
participants who received the red-flag item and the UPE (Cell 8 of Table 3)
did report a significantly higher presence of a red-flag item than participants in
three of the four no red-flag item conditions (perception of the red-flag item
when the UPE was present was not significantly greater than when neither red-
flag item nor UPE was present [Cell 5]) . Additionally, a cell-by-cell analysis
of the UPE manipulation check items revealed that time pressure did not affect
the perception of the UPE manipulation (all differences between cell means
were as expected) . These results seem to indicate that participants under low
time pressure either chose to focus on the UPE instead of the red-flag item or
did not perceive the home office deduction to be a red-flag item . It is possible
that these results were due to a weak manipulation of the red-flag item, but,
this does not seem likely as perception of the red-flag item in the red-flag item
conditions was significantly greater than the no red-flag item conditions in 12
of the 16 possible comparisons .

Analysis of three different dependent variables indicate that time pressure had
an effect on the decision-making environment: the aggressiveness of participants'
recommendations, participants' perception of the red-flag item, and the amount
of time used . Even if these differences were due to a weak manipulation, it would
seem that the effectiveness of the manipulation was affected by the level of time
pressure as well as the presence (or absence) of other variables . Therefore, this
unexpected interaction indicates that time pressure does affect accountant's
judgments, but the nature of the relationship is difficult to predict .

Contributions

This study makes two contributions related to the research variables . First, this
study contributes to the audit probability literature by showing in an experi-
mental setting that tax professionals generally made less aggressive
recommendations in the presence of a frequently encountered item believed to
attract IRS scrutiny (a home office deduction) . The moderate success of this
manipulation advances audit probability research as this study uses a "real
world" indicator of increased IRS attention instead of the artificial manipula-
tion previously used - explicitly stated audit probability (e.g. Kaplan et al .,
1988; McGill, 1988 ; Duncan et al., 1989; LaRue & Reckers, 1989) .
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Second, this study indicates that time pressure may affect tax preparers'
recommendations on ambiguous tax issues . Although the time-pressure hypoth-
esis was only partially supported, time pressure did significantly affect
preparers' recommendations in three of the four comparisons (at the 0 .05 level)
when compared to the recommendations of low time-pressure participants who
received the same treatments. These comparisons indicate that participants'
responses under low time pressure were different from high time-pressure
participants' responses (see Fig . 1). Therefore, additional research is needed
to gain a better understanding of how time pressure affects tax preparers'
decisions .

Limitations

In this study participants analyzed only one tax issue - classifying a taxpayer
as a dealer or an investor in real estate . Therefore, the results obtained may not
be generalizable to other tax issues . Future studies on time pressure should
incorporate different types of tax issues (e.g . income items, deductions) . Also,
it is not known if participants' responses to a hypothetical tax scenario with no
"real world" consequences are representative of their behavior under actual

working conditions . However, the use of actual case law and a realistic client
situation coupled with a large and diverse sample of tax professionals mini-
mize the effect of this limitation .

A final limitation is that this study allowed tax preparers to make recom-
mendations to a client based on an incremental scale . This was done to increase
the variance of the responses even though Sommerfeld et al . (1989) stated that
in actual tax practice, preparers are usually faced with a dichotomous choice

of either recommending taking or not taking a deduction. Future studies should
be conducted using a dichotomous dependent variable - recommend, do not
recommend - so that even participants who are relatively neutral must make a
choice one way or the other .

NOTES

1 . Avoiding a preparer penalty under §6694 only requires the position to have at
least a one-in-three possibility of prevailing on its merits (§I0 .34(a)(1) of the Treasury
Department's Circular 230 ; IRS, 1994) . Therefore, an ambiguous item would meet these
criteria because it would have approximately a 50% likelihood of being upheld .
Moreover, the taxpayer penalty under §6662 would also likely not apply because Reg .
§1 .6662-4(d)(2) states that the substantial authority requirement for §6662 is "less
stringent than the more likely than not standard ( . . . greater than 50% likelihood of the
position being upheld)."
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2. The audit probability hypothesis was supported when the high audit probability
treatment was 50% (Kaplan et al ., 1988), but not when it was only 25% (Duncan et al .,
1989 ; LaRue & Reckers, 1989) . Also, McGill (1988) supported the hypothesis when
participants were informed that audit probability was "high ."

3 . If a preparer does not know the client, he or she is likely unaware of the total
fees generated by that client for other work (tax, write-up, audit, and consulting for the
taxpayer and related entities) . Moreover, a client's billing statements are not usually
included in a client file .

4 . Thomdike's (1913) Law of Effect is discussed in most management principles
textbooks (e .g . Bateman & Snell, 1999) .

5 . For example, 89% of tax accountants surveyed in Smith and Hutton (1995) report
under-reporting chargeable time at least occasionally .

6 . See Svenson and Maule (1993) for a review of time-pressure literature .
7 . This information was self-reported by the auditor participants and supported by

their empirical results .
8 . One hundred sixty-seven instruments were returned . Six of the returned instru-

ments were not usable because they were not completely filled-out . Another seven
participants were excluded because they did not have sufficient tax experience (less than
40% of their time was devoted to tax work) . One additional participant was excluded
because he/she took three hours to complete the task, which indicated that he/she might
have violated the instructions by consulting colleagues or reference materials .

9 . The results of the F tests of the one-way ANOVAs are as follows : age F = 0.612,
p < 0.745 ; years of accounting experience F= 0.383, p < 0.911 ; tax experience as a
percentage of total accounting experience F = 0.604, p < 0 .752 .

10 . The results of the chi-square tests are as follows : gender X' = 3.16, p < 0 .874 ;
CPA certification X' = 4.49, p < 0 .722 ; current employer X2 = 3 .13, p < 0 .873 ; IRS audit
experience X2 = 4.21, p < 0 .755 .

11 . Participants were randomly assigned to one of two information presentation orders .
Eighty participants received fact pairs with the pro-dealer information first and 73 partic-
ipants' fact pairs listed the pro-investor information first. The difference between means
of the dependent variable of these two groups was not statistically significant (p < 0.49) .
This was done to control for information presentation order as found in Pei et al . (1990,
1992) .

12 . A pilot test of tax professionals was used to determine the amount of time needed
to complete the instrument if the information was read quickly yet carefully one time
through.

13 . The following three items were used to measure participants' perceived time pres-
sure. How much time pressure did you feel when performing this task (1 = Very LITTLE
time pressure ; 7 = Very MUCH time pressure)? How much impact did the time budget
have on the amount of time that you took to complete the task (1 = Very LITTLE Impact ;
7 = Very MUCH impact)? How much time pressure did you feel to finish the task within
the time budget (1 = Very LITTLE time pressure ; 7 = Very MUCH time pressure)?

14. The inter-item correlations for the three time-pressure variables ranged from 0.85
to 0.87 . Also, Cronbach's Alpha for the three items was 0.95 .

15 . The following two items were used to measure participants' perception of the red-
flag item . Did you notice any item on the tax return (NOT the dealer/investor issue)
that is believed to attract IRS attention (1 = NO ; 7 = YES). Was there any item on the
client's tax return (NOT the dealer/investor issue) that you feel would be a "RED FLAG"
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to the IRS (1 = NO ; 7 = YES)? The inter-item correlation for the two red-flag item vari-
ables was 0 .78 and the Cronbach's Alpha was 0.88 .

16. The following two items were used to measure participants' perception of the
unfavorable projection error . How accurate was the year-end tax projection with respect
to the actual tax liability, assuming that the client files as a dealer (1 = Tax projection
UNDERSTATED actual liability; 4 = Tax projection very accurate ; 7 = Tax projection
OVERSTATED actual liability) . The client's year-end tax projection was based on being
a dealer in real estate . If the client files as a dealer, how would his ACTUAL tax payment
status (payment or refund due) change with respect to his PROJECTED tax payment
status? (1 = Larger PAYMENT Due; 4 = No change in payment status ; 7 = Larger
REFUND Due)? The inter-item correlation for the two UPE variables was 0 .73 and the
Cronbach's Alpha was 0.84 .

17. Audit probability of the investor and dealer positions were measured on a 7-point
scale (1 = very unlikely; 7 = very likely) by the following two questions . If the client
files as an INVESTOR in real estate, what is the likelihood that the tax return will be
audited? If the client files as a DEALER in real estate, what is the likelihood that the
tax return will be audited?

18. Judicial support for the dealer and investor positions were measured on a 7-point
scale (1 = very unlikely ; 7 = very likely) by the following two questions. What is
the likelihood that the DEALER position will be JUDICIALLY supported? What is the
likelihood that the INVESTOR position will be JUDICIALLY supported?

19. The two manipulation check items (see note 14) are measured on a 7-point scale
such that a response of "4" indicates that the tax projection was accurate (corresponding
to the no UPE manipulation), a response less than four indicates that the tax projection
understated the actual tax liability (corresponding to the UPE manipulation), and a
response greater than four indicates that the tax projection overestimated the actual tax
liability (corresponding to neither manipulation). The range of possible scores is from
2-14, but respondents should not report scores above eight because they do not corre-
spond to either manipulation .

20. The range of possible scores is 3-21 (see note 11 for the manipulation check
items) .

21. None of the following variables were significantly related to the dependent
variable, and therefore not included as covariates : age, gender, aggressiveness, current
position, CPA status (yes or no), Big-5 experience, tax experience (linear and non-linear
transformations), IRS audit experience, IRS success, client size, client type, and infor-
mation presentation order.

22. The Least Significant Difference method was used to reduce the chance of a Type
I error when performing multiple post hoc pairwise comparisons .
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ABSTRACT

The Keirsey Temperament Sorter (KTS) is a psychometric instrument that
can be useful to researchers interested in investigating the impact of
personality traits in accounting practice and education. The KTS may be
used to investigate : (a) the nature of personality of accounting practi-
tioners, faculty and students ; and (b) how personality traits affect the
performance of accounting practitioners, faculty and students . This paper
provides KTS users with the empirical and conceptual information neces-
sary to conduct research in these areas . The psychometric properties and
underlying theory of the KTS are examined, as are its limitations . The
paper also compares the KTS to the Myers-Briggs Type Indicator (MBTI),
another widely used psychometric instrument . The two instruments are
compared in order to determine the relative advantages of each for
accounting research .
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INTRODUCTION

Instruments for determining psychological characteristics and personality traits
have been used in accounting research, accounting education and the accounting
profession for several decades (Wheeler, 2001) . Some of these instruments
derive from personality theories, a cluster of theories comprising one of the
established branches of psychology (Feist & Feist, 1998 ; Hergenhahn & Olson,
1999). For example, the Myers-Briggs Type Indicator (MBTI) has been used
in industry and psychology for over 40 years and in accounting research for
over 20 years (Myers et al ., 1998 ; Wheeler, 2001) . This instrument is based on
C. G. Jung's theory of personality type .

Another more recent personality trait instrument is the Keirsey Temperament
Sorter (KTS) . The KTS is based on temperament theory, a personality theory
that is indirectly related to Jungian personality type theory . The KTS, like the
MBTI, has been used by businesses and in education and has recently begun
appearing in published academic accounting research (e.g . Gul & Fong, 1993) .
The purpose of this paper is to examine the theoretical and practical aspects of
the KTS, especially in comparison to the MBTI . Accordingly, both tempera-
ment theory and Jung's personality type theory will be discussed . The research
and educational applications of the KTS will also be examined in detail .

From a research perspective several issues surround the use of the KTS as
an instrument for conducting behavioral research . These issues may be catego-
rized as : (1) the theoretical underpinning of the instrument ; (2) the psychometric
properties of the instrument ; and (3) the areas of application in which the
instrument may be used. The first category of issues is concerned with
the constructs that the KTS purports to capture and measure. While the logical
and philosophical integrity of a theory is important, the ability of an instrument
to measure variables derived from theory is equally important, particularly from
an empirical perspective, since this capability directly impacts how the theory
is applied. There are numerous psychological instruments, none of which can
reasonably claim to capture the whole spectrum of personality traits ; therefore,
the experimenter must carefully choose the instrument to match the specific
needs of the experiment being conducted .

The second category, psychometric properties, is concerned with reliability
and validity of the instrument . Reliability testing examines the consistency of
the instrument over several dimensions ; e.g. time, populations and different
versions of the instrument . Validity testing is concerned with the theoretical
soundness of the instrument .

The third category of issues, areas of application, examines the types of
questions that can be investigated by the instrument . First, as noted above, the
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KTS is not suitable for investigating all psychological or even personality research
questions. For example, according to theory, the personality traits in temperament
theory are predicted to be highly stable over time, if not immutable . Thus,
researchers should not use the KTS to capture before-and-after treatment effects .
Second, the KTS differs from Jungian-based instruments, in particular the MBTI .
The KTS and the MBTI should not be applied in the same manner . Both the KTS
and the MBTI purport to measure the four Jungian personality bipolar scales :
Extraversion-Introversion ; Sensing-Intuition; Thinking-Feeling ; Judging-Perceiving,
respectively. I However, while the MBTI is especially concerned with the four-way
interaction of the bipolar scales as the basis for the personality types, the KTS is
concerned with two-way interactions as the basis for personality temperaments . 2

In this paper, these three categories of issues will be discussed, with empha-
sis on their significance to accounting . The KTS is an instrument with much
potential for furthering accounting research . To use this instrument properly,
understanding its underlying theory and its psychometric properties is necessary .
Understanding the relationship between the KTS and the MBTI is also helpful,
both how they overlap and differ . Once these areas are examined, the wide range
of potential research topics made possible by the KTS can be explored .

The remainder of this paper will first discuss temperament theory, the person-
ality theory underlying the KTS, followed by an examination of Jung's theory
of personality types . In the context of this paper, there are two reasons for
examining Jungian theory . First, although temperament theory is distinct from
Jungian theory, the two are closely, if indirectly, related . This complex
relationship allows the KTS, as an instrument, to use variables developed by
Jungian theory as the specific personality traits it attempts to measure . Thus,
both the KTS and MBTI measure the same personality-trait variables, although
they interpret them and their interactions differently . The second reason for
discussing Jungian theory is the need to compare the psychometric properties
and experimental uses of the two instruments . Following the discussion of
Jungian theory, the KTS as a psychometric instrument is examined in detail,
including its validity and reliability . The KTS is compared to the MBTI in this
section. Next, research opportunities using personality theory instruments are
delineated, with particular attention paid to the KTS . Finally, there are
concluding comments, including the limitations of using the KTS and other
personality trait instruments for accounting research .

TEMPERAMENT THEORY

Temperament theory postulates four fundamental temperaments as the source
of many observable human characteristics and predictable behaviors . A
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temperament may be defined as a cluster of distinct and interrelated personality
characteristics or traits . While an individual will have a mix of some or all of
the four temperaments, one temperament will clearly dominate the personality
according to temperament theory (Keirsey, 1998 ; Berens, 1996, 1998) . This
mixture of the temperaments, including the dominant temperament, is theorized
to be inherited. Therefore, the temperament structure (i .e . mixture and domi-
nance) is a highly stable aspect of the personality . Although the temperament
undergoes development as the individual matures, temperament theory postu-
lates that the basic structure stays relatively unchanged .

Temperament theory has a history dating back to at least Hippocrates' theory of
the four humors in the 5th century BC . A review of temperament theory indicates
that the theory has influenced a wide range of disciplines throughout the centuries,
including modem philosophy, psychology and medical science (Roback, 1973) .
Temperament theory influenced Jung's formulation of his particular personality
type theory (Jung, 1971 ; Keirsey, 1998). This link is especially relevant because
this indirect relationship allows the KTS to utilize personality variables defined in
Jungian psychology, although they are not strictly temperament theory constructs .
The four temperaments have received various labels over time .' Because our focus
in this paper is on applying temperament theory in research, especially via the
KTS, we will adopt Keirsey's terminology. Keirsey labeled the four tempera-
ments as : (1) Artisan, (2) Guardian, (3) Idealist, and (4) Rational . In the next
section, an overview of the major defining characteristics of the temperaments is
presented. These definitions are intended to present the accounting researcher with
an overview of the kinds of characteristics that the KTS can provide for experi-
mental purposes; they are not comprehensive . For detailed presentations see
Keirsey (1998) and the Keirsey website (2002) .

The Four Temperaments

Individuals with dominant Rational temperaments tend to be abstract and theory-
oriented in their cognitive aspects, yet pragmatic and utilitarian in applying their
ideas. They can be highly accomplished in strategy and in depth analysis . In terms
of organizations, they are strong at marshalling resources and planning ; in terms
of applications, they are skilled at inventing and configuring . They take pride in
being competent in their actions . They respect themselves for their ability to be
autonomous and feel confidence because of their strong willpower . They tend to
view the search for knowledge as a defining aspect of their personality . Thus, they
trust in reason and are high achievers . Although an unusually small part of the
population (5% to 7% according to the Keirsey website (2002)), they are
frequently found in the sciences, technology and systems work .
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Individuals with dominant Idealist temperaments tend to be cognitively
abstract and theoretical, like those with Rational temperaments . However, the
Idealist approach to applying and implementing their ideas is more group-
oriented and cooperative than that of Rationals . Idealists tend to be skillful at
diplomacy and integrating the contributions of others into their own work . Thus,
they make excellent mentors and are often found among teachers and coun-
selors . They also are outstanding leaders and high-level managers. They value
highly social development and view interpersonal integration as a primary
defining characteristic of their personality . Accordingly, they take pride in being
ethical, empathetic and respectful of others . They tend to view the search for
a unique identity, along with meaningful relationships, of primary importance .
They are only slightly more frequent than Rationals, making up between 8%
and 10% of the population (Keirsey website, 2002) .

Individuals with dominant Artisan temperaments tend to be concrete, down-
to-earth thinkers, with practical and utilitarian approaches to implementing
goals. They can be extremely skillful in day-to-day operations and tactics . Thus,
they are proficient at promoting and expediting plans . They also are skillful at
composing and improvising . To Artisans, efficiency of action and elegance of
solution tend to be as important as effectiveness and accuracy . They frequently
measure their self-esteem in terms of gracefulness in action, degree of daring,
and adaptability to change . According to the Keirsey website (2002), they
comprise between 35% and 40% of the population . They gravitate towards
careers in the arts and crafts, vocations requiring techniques, and operations
work .

Individuals with dominant Guardian temperaments are also concrete, down-
to-earth thinkers, similar to those with Artisan temperaments . However,
Guardians tend to be more group-oriented in implementing and applying their
ideas than are Artisans . They are thus highly proficient in logistics, with partic-
ular skills in supplying, conserving and protecting . They also display expertise
in administration, supervising, auditing and inspecting . They pride themselves
in being reliable and dependable in action, and valuing respectability highly .
Security is central to their self-image, whether providing security, in the sense
of being responsible for the goods of others, or receiving security, in the
sense of being trusted and accepted by others. They are frequently found in
careers involving material work and logistics, commerce and regulations .
According to the Keirsey website (2002), they are the most numerous of the
four temperaments, comprising from 40% to 45% of the population .

Keirsey, who developed the KTS, further defines the four temperaments to
include concepts from linguistics and anthropology (Keirsey, 1991, 1998) . From
linguistics, Keirsey distinguishes those who prefer abstract communications
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from those who prefer concrete communications . This aspect of the tempera-
ments is measured by observing the types of words used. From anthropology's
emphasis on the human reliance on tools, Keirsey distinguishes cooperative tool
users from utilitarian or pragmatic tool users . This aspect is measured by
observing the use of tools ranging from a simple one, such as a hammer, to
the complex, such as a computer .

The intersection of the communications and tools aspects gives rise to a
2 x 2 four-cell matrix. Keirsey (1991, 1998) identified the resulting four combi-
nations with the four temperaments as follows :

•

	

Concrete communicator, pragmatic tool-user = Artisan
•

	

Concrete communicator, cooperative tool-user = Guardian
•

	

Abstract communicator, pragmatic tool-user = Rational
•

	

Abstract communicator, cooperative tool-user = Idealists

Language and tool usage are generally accepted as being activities that distin-
guish human behavior from other types of behavior. These are activities that
all people engage in on a routine basis, yet complex level. These aspects of
human behavior can be reasonably used to distinguish between personalities .
Thus, by using these two fundamental aspects of human behavior, Keirsey
provides a scientific framework for understanding and justifying temperament
theory's division of personality into four kinds. Previously, this four-way
division of personalities was primarily based on psychological observation and
philosophical speculation . By adding results from the sciences of anthropology
and linguistics, Keirsey places temperament theory and the KTS on a more
solid foundation, especially important for scientific researchers .'

Keirsey provides the experimental user of the KTS another invaluable service
by incorporating personality constructs from the Jungian/MBTI personality type
theory into the KTS . To examine this complex relationship between the tempera-
ment/KTS theory and Jungian/MBTI theory, Jungian personality type theory is
discussed in the next section . This is followed by a section on the relationship
between these two personality theories. The subsequent discussion then provides
an in depth examination of the properties of the KTS as an instrument for
measuring personality characteristics .

JUNGIAN PERSONALITY TYPE THEORY

The relationship between temperament theory and Jungian personality type
theory is complex . There is general acceptance that the two theories are distinct
yet with considerable overlap (Keirsey, 1998 ; Myers et al ., 1998) . Temperament
theory is not, however, a derivative of Jungian theory, a mistake easily made when
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one considers the similarities between the KTS and MBTI . Furthermore, both the-
ories fall within the set of psychology theories known as personality theories
(Feist & Feist, 1998 ; Hergenhahn & Olson, 1999) . Beyond these commonalities,
however, the two theories diverge . Temperament theory uses a model based on a
four-way division of kinds of personalities (i .e . the four temperaments); Jungian
theory uses a model of 16 types . 6 It is necessary, nevertheless, to discuss
Jungian theory in regard to the KTS because the personality-trait variables used in
the KTS (viz ., Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling,
Judging and Perceiving) are directly derived from Jungian theory .
C. J. Jung's theory of personality types was developed in his 1921 work,

Psychological Types, in response to his break with Freud over the latter's
emphasis on the individual's unconscious (Jung, 1971 ; Hall & Nordby, 1973) .
Jung's approach has a strong information processing element, focusing on
decision-making and the effect of personality on understanding of the world .
Because of this orientation, Jungian theory shares many concerns and features
with the currently dominant cognitive science model of psychology (Flanagan,
1991). Both approaches see information processing as a primary process or
function of the mind . Cognitive psychology is based on a computational model
of information processing developed from mathematical theory (Sipser, 1997) .
This approach, which also underlies computer science, tends to de-emphasize
the role of personality in information processing . Research into the heuristics
and biases used by humans, however, suggests that a predominantly computa-
tional model does not adequately explain the processes involved in human
information processing (Kahneman et al_, 1982 ; Baron, 1994) . Jung's theory,
with its inclusion of both information processing and personality traits, provides
theoretical cohesion for the scattered results of heuristics and biases research
and can supplement the cognitive science model of the mind with a needed
synthesis of information processing and personality .

Jung's (1971) original personality type theory posits six personality traits which
an individual uses to process information from the world . These six
traits are grouped into three bipolar scales (i.e. complementary, dichotomous
pairs) . Four of the six traits derive from two fundamental mental processes
(Judging and Perceiving) while the remaining two traits reflect an overall
attitude toward the world (Extraversion and Introversion) . Accordingly, the two
fundamental mental processes (Judging and Perceiving) result in four mental func-
tions - Sensing, Intuition, Thinking and Feeling . Individuals constantly use these
four basic mental functions to perceive the world and construct their world-views .
Sensing and Intuition are perceiving functions and deal with the type of inputs
used for mental processing . Thinking and Feeling are Judging functions and trans-
form the Sensing or Intuition inputs into each individual's unique world-view .
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Furthermore, all individuals have relative interests in, or attitudes toward, the inner
and outer worlds that affect their mental processes - Extraversion andIntroversion.

Each individual is a mix of the six personality traits . However, Jung's theory
postulates that, from each of the three pairs (Sensing or Intuition, Thinking or
Feeling, and Extraversion or Introversion), one trait will be dominant or
preferred. The resulting set of three preferred traits determines the personality
type of the individual. Furthermore, one of the four mental functions will be
dominant (Sensing, Intuition, Thinking or Feeling) leading to a dominant mental
process (Perceiving or Judging). That is, a person will be dominantly a Judging-
preference individual (Thinking or Feeling) or a Perceiving-preference individual
(Sensing or Intuition). The three non-preferred traits are still present but have
secondary roles in the nature of the personality . (By analogy, people have a
preference for using either the right hand or left hand, and are therefore
described as right-handed or left-handed. Nevertheless, everyone has some
capability for using the non-preferred hand.) The resulting combination of
preferred traits yields eight personality types as shown in Table 1 .

Notes : The following standard abbreviations apply:
E : Extraversion; F: Feeling; I: Introversion ; N: Intuition ; S : Sensing ; T : Thinking .

Table 1. Jung's Eight Personality Types .

Three Trait Dominant
Designation Mental Function Eight Personality Types

EST Judging (T or F) Extraverted, dominant Thinking: The Extraverted Thinking type
ENT

EST Perceiving (S or N) Extraverted, dominant Sensing : The Extraverted Sensing type
ESF

ESF Judging (T or F) Extraverted, dominant Feeling: The Extraverted Feeling type
ENF

ENT Perceiving (S or N) Extraverted, dominant Intuitive: The Extraverted Intuitive type
ENF

IST Judging (T or F) Introverted, dominant Thinking : The Introverted Thinking type
INT

IST Perceiving (S or N) Introverted, dominant Sensing : The Introverted Sensing type
ISF

ISF Judging (T or F) Introverted, dominant Feeling : The Introverted Feeling type
114F

INT Perceiving (S or N) Introverted, dominant Intuitive: The Introverted Intuitive type
INF
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When interpreting these personality traits, Jungian theory stipulates that no
value judgments be made . This stipulation has two notable implications . First,
neither aspect of a bipolar pair of traits is better or worse than the other . For
example, being Extraverted is not better than being Introverted . Second, the
fact that a trait is preferred (or non-preferred) does not imply how good someone
is at using that trait . One may prefer to use the Extraverted trait yet be inept
at Extraverted behavior . Conversely, one may have Introversion as a non-
preferred trait, yet be very comfortable at acting Introverted. Jungian theory
also states that the preferred traits are fixed in the individual from birth or at
a very early age, with little subsequent change occurring (Pascal 1992) .'

Mental Functions

A strong information processing orientation in Jung's theory is apparent in the
mental functions. In information systems terms, the mental functions are
inputting and processing in nature . However, the theory contains an equally
strong behavioral aspect . Perceiving and Judging influence observable behavior .
Perceiving, for example, determines which information a person actively gathers
as relevant (preferred) in a situation . This information includes both internal
and external types of data; i.e . things, people, events, feelings and ideas . Judging
takes the information input from the preceding perceptions, and subsequently
processes, organizes and transforms it into conclusions . These conclusions range
from solutions to particular problems to the development of an integrated,
holistic world-view . Note however, that people with different personality types
may arrive at similar conclusions and behaviors . This is especially true for
scenarios with specific, objectively definable and well-structured problems . But
even in these scenarios, the data collection and processing may be markedly
different among varying personality types .

Sensing and Intuition are theorized to be two styles of Perceiving, which
may be respectively characterized as a preference for seeing either "the trees"
or "the forest." These are input functions that describe sources of data to be
subsequently processed by the judgment functions . Sensing-preference individ-
uals prefer direct or objective perceptions made through the basic senses ; i .e .
hearing, sight, etc. Individuals oriented toward Sensing are inclined to center
on immediate experience because the senses gather data from events presently
happening. They tend to be practical, matter-of-fact, realistic, observant, and
pragmatic, and have a good memory of facts .

Intuition-preference individuals prefer subjective perceptions of possibilities,
structures, and meanings over sense-based perceptions . They observe associa-
tions among objects, experiences, ideas and entities . Individuals who prefer this
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function tend to see the overall picture and are imaginative, speculative, abstract
and inventive . Such perceptions are often made through insight . Intuitive
perception includes concepts and relationships beyond the capabilities of the
senses. Intuition should not be equated with vague feelings, since it can be
rigorously logical .

Thinking and Feeling are the two types of functions from the Judging bipolar
scale. These are processing functions that transform the inputs from the percep-
tion functions . Thinking-preference individuals prefer connecting thoughts and
experiences together logically . They tend to be analytical and objective, and
focus on causal associations . They are especially concerned with principles such
as fairness and justice, which may make them seem impersonal when dealing
with others. Individuals who prefer Thinking are also frequently systematic
problem solvers .

Feeling-preference individuals tend to rely on values when involved in decision-
making, either personal or group . Thus, they tend to develop characteristics such
as a concern for the human side of problems, sympathy and compassion. A
general understanding of people may make them seem to be overly tender hearted .
Those with this approach to making judgments are usually more attuned than
Thinking-preference individuals to the desires, values and needs of others .

While the four functions may be divided according to whether they are
perception-input or judgment-processing, they also compete with each other to
provide the mind with a preferred objective or viewpoint in understanding the
world. Each function provides a different objective to conscious mental activity .
Sensing offers to the mind a full experience of the immediate and real sensory
world. Intuition offers a deep comprehension of the structure and possibilities
of the world, both imaginative and sensory. Thinking offers the mind a logi-
cally and rationally ordered world . Feeling offers a rational world also, but one
built around an orderly arrangement of subjective values . These conflicting goals
interact with each other so that only two will be primary in the individual, one
from each of the two mental bipolar scales . The relative importance of these
two preferred mental functions is determined by their relationship with the indi-
vidual's attitude toward the world .

Attitudes Towards Internal and External Aspects of the World

According to Jung's theory, Extraversion and Introversion are fundamental
attitudes that describe the individual's approach toward the world in its internal
and external aspects . Jung believed that this distinction was the most funda-
mental in the personality of the individual (Jung, 1971) . While a healthy life
requires a mix of both attitudes, one clearly dominates in the personality .
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Extraversion is an attitude wherein the individual's focus is on people and
objects of the external world . Extraverts are keenly sensitive toward the envi-
ronment. For Extraverts, external objects - personal and impersonal - are
sources of energy and direction. They focus their particular Perceiving-func-
tions (Sensing-Intuition) and Judging-functions (Thinking-Feeling) on things in
the outside environment . Extraverts receive the energy for these mental processes
from experiences involving external activities and events. Extraverts tend to be
action-oriented, expressive, and outgoing . They excel at oral communication
and have learning-styles that are group-based and action-based .

Introversion is an attitude wherein the individual's attention is directed
primarily to the inner environment of the mind and those things that comprise
this subjective world of thoughts and feelings . They get their energy from the
activities of the mind ; i .e . thinking, feeling, and reflecting ; and they direct their
energy and actions toward this realm . They focus their particular Perceiving-
functions (Sensing-Intuition) and Judging-functions (Thinking-Feeling) on
things in the internal environment . They put their energy into concepts and
ideas, committed to making them clear and accurate . Those who prefer
Introversion tend to be contemplative and detached from the external world .
They enjoy and need solitude and privacy . This is when they re-energize . They
prefer written communication and have individual learning-styles .

Developing a Fourth Bipolar Scale : Orientation towards the External World

Jung theorized that between the two preferred functions from the two mental
bipolar scales, one function would be dominant . This dominance defines whether
a person is primarily interested in data collection or data processing . When the
Perceiving bipolar scale (Intuition-Sensing) is dominant, one is more interested
in gathering information ; when the Judging bipolar scale (Thinking-Feeling)
dominates, one is more concerned about solving problems and arriving at
conclusions. A review of Table 1 reveals that the non-dominant yet preferred
mental function was essentially "dropped" from Jung's description of the
personality (Myers & Myers 1995). For example, an EST who is dominantly
a judging-preference individual is described as "an extraverted thinking type" ;
i .e. the preferred Sensing function is not included in the description . Jung
believed that this "dropped" mental function, referred to as the auxiliary func-
tion, was the least differentiating of the functions in the personality, primarily
because it functioned unconsciously .'

I . B. Myers modified Jung's theory further by developing a fourth person-
ality bipolar scale. (See Myers & Myers, 1995 for a discussion of the history
of this development.) This new scale was introduced in response to mixed
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results from empirical work attempting to test Jung's theory (Meier & Wozny,
1978 ; Rosenak & Shontz, 1988). These results indicated that Jung's eight
personality types were not sufficient to classify the data concerning personality
characteristics . The new bipolar scale was introduced to clarify ambiguities
about the interrelationship or interaction effect among the preferred functions
in the mental bipolar scales . Specifically, it was developed to indicate whether
an individual shows an overall preference for the preferred function in
the Judging bipolar scale (Thinking-Feeling) or the preferred function in the
Perceiving bipolar scale (Sensing-Intuition) when dealing with the external
world . One result of introducing this fourth bipolar scale was to make the
auxiliary function an important aspect of the personality type .

This new bipolar scale from I . B Myers, often referred to as an attitude or
orientation to the external world, consists of two traits, Judging and Perceiving .
The Judging and Perceiving traits in the fourth bipolar scale may initially appear
to be present in Jung's theory . To some extent this is true . As discussed above,
the Judging mental function contains Feeling and Thinking functions, and the
Perceiving mental function contains Sensing and Intuition functions . However,
the new (fourth) bipolar scale is an attitude that indicates one's preference for
either the Judging or Perceiving mental function in relation to the external
world, regardless of whether one is otherwise an Extravert or Introvert . That
is, what the fourth bipolar scale is trying to ascertain is whether the individual
prefers using one of the Judging mental functions (Thinking or Feeling) or one
of the Perceiving mental functions (Sensing or Intuition) when dealing with the
outside world. The terminology overlaps and may seem confusing (see note 2) .

Judging-preference individuals are those who prefer to use the Judging mental
function when dealing with the outer world . Judging-preference individuals
prefer planning and organizing activities . They like to see problems solved to
completion . They especially desire closure in their mental activities and are,
therefore, thorough, conscientious, methodical and decisive . Perceiving-
preference individuals are those who prefer to use the Perceiving bipolar scale
when dealing with the external world . They prefer openness in their mental
activities and are concerned that all possible information is gathered . They
like to keep the problem open as long as possible. This tends to make them
spontaneous, curious and adaptive decision makers . From an information
processing perspective, Judging-preference individuals may be characterized
as individuals who like to perceive the output as completed and closed to
further revision. Perceiving-preference individuals prefer to see the output as
incomplete and open to additional processing .

In summary, Jungian personality type theory, postulates eight personality
traits from four bipolar scales: Extraversion-Introversion ; Sensing-Intuition ;
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Thinking-Feeling; Judging-Perceiving . All eight traits are present in each person
and can be treated as continuous variables . This continuous approach is not,
however, the usual interpretation attached to the presence of the traits in indi-

viduals. The traits are generally treated as dichotomous and exclusive . In an
individual, one trait from each of the four bipolar scales is preferred . According
to Jungian theory, although individuals have all eight traits to some extent, the
four preferred traits primarily define the personality . This system of preferences
results in 16 possible combinations of the four preferred traits, which are referred
to as the 16 Jungian personality types . As will be discussed in the next section,
this system of four bipolar scales is used in the KTS (Keirsey, 1998) . Table 2
provides general characteristics and occupational tendencies of the 16 Jungian
personality types .

The Relationship between Temperament Theory and Jungian Theory

As noted earlier, temperament theory is not an offshoot of Jungian personality
type theory . Nor does Jungian theory derive from temperament theory, although
the latter predates the former and influenced Jung . Yet, the above excursion
into Jungian theory is necessary in order to understand Keirsey's formulation
of temperament theory and the Keirsey Temperament Sorter because Keirsey

uses the eight Jungian personality traits in his system . His justification for doing
so is primarily observation-based, not theory-driven (Keirsey, 1998 ; also see
note 5 on this aspect of personality theories in general) . Although Keirsey
believes that Jungian theory is "cumbersome and self-contradictory" (Keirsey,
1998, p. 15), he accepts the constructs underlying the MBTI as valid and
reliable . According to Keirsey (1998), the individual traits or variables in the
MBTI (i .e . Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling,
Judging and Perceiving) accurately measure characteristics of the personality,
but he disagrees with how MBTI/Jungian theory subsequently combines and
interprets these individual variables (discussed in detail later) .

KTS temperament theory is based on a systems model, focusing on the config-
uration of the whole . MBTI Jungian theory, on the other hand, is based on a
dynamic parts model, in which the attitudes and functions can be consciously
manipulated . Keirsey and Myers disagree in what constitutes similar personal-
ities, primarily because of their different categories for grouping the various
personality traits . Myers groups traits according to Jungian type theory, while
Keirsey groups traits according to temperament theory . Divergences in Keirsey's
and Myers' "similar types" have been empirically tested and are discussed below
(Hobby et al ., 1987) .
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Keirsey (1998) uses the Jungian-based variables to arrive at operationalized
definitions of the four temperaments ; i .e . definitions that may be equated with
measurements from the KTS . Specifically, he equates the four temperaments
with 2-way interactions or combinations of the MBTI/Jungian variables . Thus,
an SP (Sensing-Perceiving) combination indicates an Artisan temperament, an
SJ (Sensing-Judging) combination indicates a Guardian temperament, an NF
(Intuition-Feeling) combination indicates an Idealist temperament, and an NT
(Intuition-Thinking) combination indicates a Rational temperament. The KTS,
not the MBTI, is used to measure these traits in the subjects for arriving at the
temperaments because the KTS operationalizes these traits slightly differently
than does the MBTI (i .e . the questions in the two instruments are different) .
Keirsey is only interested in using the theoretical constructs (i .e . the eight traits)
underlying the MBTI, not the MBTI instrument per se . Keirsey contends that
these combinations of variables derived from the KTS identify individuals with
the characteristics of the corresponding temperament .' Table 3 presents the four
temperaments in a grid using the eight Jungian/MBTI personality traits .

Some discussion of the relationship between the 16 MBTI types and the four
KTS temperaments is required in order to understand how the KTS can be used
for research. Temperament theorists, including Keirsey (Keirsey, 1998 ; Keirsey
website, 2002), typically group the 16 Jungian/MBTI types into four groups
corresponding to the temperaments. This grouping is done to show the degree
of overlap between the two personality theories and to facilitate movement
between the various classification schemes . Table 4 provides an example of this
approach based on Keirsey's approach (1991, 1998) .

As depicted in Table 4, the current names of the Keirsey temperaments are
presented with correlation to the MBTI traits . As noted above, both KTS instru-
ments and the MBTI use four bipolar scales and eight traits . There are, therefore,
16 types in both Keirsey's and Myers's schemes . However, the two sets of 16
types are not the equivalent . Differences between the two schemes arise, not
so much from the measurements made by the respective instrument, but from
the descriptions attached to the measured variables . Users mistakenly assume
they can interchange Keirsey's type descriptions for the same type letters of
the MBTI; while this is frequently done, it is not advised, due to validity
concerns pertaining to differing theoretical origins . Keirsey has emphasized that
making his 16 types "conform to ancient temperament theory took juggling"
(Frisbie, 1988) .

In summary, Keirsey uses the eight Jungian/MBTI traits as variables in the
KTS and temperament theory because they are effective at measuring detailed
characteristics of the personality. He then assembles and interprets the data from
these measurements in a manner different than that done by Jungian and MBTI
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Notes : Keirsey's terms for the 16 types have evolved . The 16 types presented here are the most
recent nomenclature . Myers-Briggs terms have been inserted to indicate correlation, not identity .
* This grouping stems from the kinds of relationships the temperaments are willing to have with
others . Typically, roles are seen as primarily directive (i .e. influencing the actions of others) or
informative (i .e. providing others with ideas or data) (Keirsey, 1991) .
Sources : Keirsey (1998) and Keirsey (1991), with modifications .

theorists. A rough analogy might be one using the inch as a measurement but
then aggregating it in groups of ten (as with the metric system) instead of
groups of twelve (as with the U .S. customary system) .

THE KEIRSEY TEMPERAMENT SORTER

The Keirsey website (2002) makes the claim that the KTS is "the No . I online
personality test" and that this test is "used by many Fortune 500 companies to
test their employees and by major Universities to test their students" (Keirsey
website, 2002 : Introduction screen) . Furthermore, the KTS is used in accounting
and business research that has resulted in publications and dissertations (e.g .
Gul & Fong, 1993 ; Hozik & Wright, 1996 ; Swanger, 1998) .

The Keirsey Temperament Sorter (KTS) is a forced-choice test . The forced-
choice format consists of a question followed by two responses representing
the two traits in one of the four bipolar scales . The initial version was devel-
oped and included in Keirsey's 1978 book . The more recent version is referred

Table 4. The Four Keirsey Temperaments and 16 Types, Referencing
Correlated MBTI Traits .

Directive role*

Idealists
NF

Rationals
NT

Guardians
SJ

Artisans
SP

Mentors
NFj

Organizers
NTj

Monitors
sit

Operators
SPt

Extroverted (e)

Introverted (i)

Informative role*

Teacher
eNFj

Counselor
iNFj

Advocates
NFp

Field Marshal
eNTj

Mastermind
iNTj

Engineers
NTp

Supervisor
eSJt

Inspector
iSJt

Conservators
SJf

Promoter
eSPt

Crafter
iSPt

Players
SPf

Extroverted (e)

Introverted (i)

Champion
eNFp

Healer
iNFp

Inventor
eNTp

Architect
iNTp

Provider
eSJf

Protector
iSJf

Performer
eSPf

Composer
iSPf
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to as KTS-II and consists of 70 questions . The KTS-II is available both in a
paper format (Keirsey, 1998) and online (Keirsey website, 2002) . Both versions
of the KTS, similar to the multiple versions of the MBTI, measure the eight
Jungian-based traits (i .e. Extraversion, Introversion, Sensing, Intuition, Thinking,
Feeling, Judging and Perceiving) and indicate an individual's four preferences
from these pairs . However, the resulting personality description from the KTS
is based on temperament theory, not Jungian type theory . Temperament theory
differs from Jungian type theory underlying the MBTI in that the former places
emphasis on the 2-way interactions of certain preferences (Keirsey, 1998 ; Myers
et al., 1998) .

Two profiles may be derived from taking and scoring the KTS . The first
profile is general to each of four temperaments (SJ, SP, NF, NT) ; detailed 16
type profiles are also available . Keirsey's book, Please Understand Me II
includes both temperament and type profiles (Keirsey, 1998) . 10 While the KTS
uses the same four Jungian-based bipolar scales and accompanying eight traits
as the MBTI, the personality profile descriptions provided by the two instru-
ments differ. As will be discussed below, convergent validity studies indicate
that KTS and MBTI profiles are, nevertheless, significantly correlated
(McCarley & Carskadon, 1986; Hobby et al., 1987) .

Validity and Reliability of the Keirsey Temperament Sorter

Issues concerning the validity and reliability of the Keirsey Temperament Sorter
are critical because the validity and reliability of an instrument determine its
usefulness experimentally . The authors located seven studies examining conver-
gent validity issues surrounding the KTS . Of these, four investigate the
relationship between the Keirsey theory and the MBTI (Hobby et al ., 1987 ;
McCarley & Carskadon, 1986 ; Ruhl & Rodgers, 1992 ; Ware & Yokomoto,
1985). The other three are empirical studies comparing the KTS and the MBTI
(Kelly & Jugovic, 2001 ; Quinn et al., 1992; Tucker & Gillespie, 1993) .

To investigate the Keirsey theory, Ware and Yokomoto (1985) first admin-
istered the MBTI to undergraduate psychology students to identify their
personality traits. Each subject was then given a packet containing several
different personality descriptions based on Keirsey's theory, including the
subject's type, reversed function type, reversed attitude type, and the opposite
type. Next, the subjects were asked to indicate the relative accuracies of the
different personality descriptions . Ware and Yokomoto (1985) found that
subjects perceived the Keirsey-descriptions of their MBTI-indicated personality
type to be more accurate than the other type Keirsey-descriptions (i .e . those
not corresponding to the MBTI indicated personality type) . Since all of these
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descriptions were based on Keirsey's theory, the researchers interpreted this
result as supporting the convergent validity of Keirsey's theory, using the MBTI
as the validity criterion .

McCarley and Carskadon (1986) used procedures similar to Ware and
Yokomoto's (1985) except that they provided the subjects with individual
elements from Keirsey's descriptions instead of the whole type descriptions .
McCarley and Carskadon (1986) also provided subjects with elements from
type descriptions based on the MBTI theory . They found that subjects perceived
the elements of Keirsey's descriptions similar to the elements from the MBTI
theory .

A replication of McCarley and Carskadon (1986) found similar ratings by
participants in overall accuracy of personality descriptors between Keirsey and
the MBTI (Ruhl & Rodgers, 1992) that support the earlier study . There was
only one significant difference that emerged, Thinking vs . Feeling. Of the
sixteen types studied, two of the three types that preferred Keirsey's descrip-
tors were Thinking types, while all three that preferred MBTI were Feeling
types .

After determining subject's personality types by administering the MBTI,
Hobby et al . (1987) provided each subject with two complete descriptions of
the subject's indicated personality type, corresponding to the "most similar"
type per Keirsey and per Myers . Note that the type descriptions provided to
participants were not of the types as indicated by the MBTI, but were instead
what each subject would have perceived as "most similar" to the scored type .
The results found for most types no significant difference in how subjects
evaluated the relative accuracy of the two type descriptions . In a few types, the
MBTI-based descriptions were perceived to be more accurate . However,
the results of this study are somewhat ambiguous in that the authors did not
use the type descriptions in their original form .

Overall, the studies by Hobby et al . (1987), McCarley and Carskadon (1986),
Ruhl and Rodgers (1992) and Ware and Yokomoto (1985) are supportive of
the convergent validity of the Keirsey Temperament Sorter . However, two qual-
ifications are necessary to this conclusion . First, these studies investigate only
the theory (Keirsey's temperament theory) underlying the instrument (KTS),
not the instrument per se. In none of the studies was the KTS used . Second,
the studies used the type descriptions from Keirsey's work, not the tempera-
ment descriptions ; i .e. the two-way interactions were not examined.

The following three studies used the KTS instrument . Kelly and Jugovic
(2001) took concurrent measures from undergraduate students from the KTS-
II and the MBTI Form G. They found correlations between individual KTS and
MBTI traits ranging from a low of 0 .60 to a high of 0.78 . According to Kelly
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and Jugovic (2001, p . 55), these correlations are "moderate to strong" and "indi-
cate that the KTS-II has satisfactory concurrent [i .e . convergent] validity." Using
the earlier version of the KTS, Quinn et al . (1992) found correlations between
KTS and MBTI traits ranging from 0.54 to 0 .74 on a sample of business under-
graduates. Tucker and Gillespie (1993), also using the previous version of the
KTS, had correlations between the KTS and MBTI ranging from 0 .68 to 0.84
on undergraduate psychology students. As with Kelly and Jugovic (2001), these
last two studies provide moderate to strong support for the convergent validity
of the KTS .

Another study investigated reliability issues of the KTS (Waskel 1995) .
Waskel (1995) empirically examined the internal consistency of the prior version
of the KTS and found alpha coefficients of 0 .74 for the Extraversion-
Introversion scale, 0 .89 for the Sensing-Intuition scale, and 0 .87 for the
Thinking-Feeling scale and 0 .88 for the Judging-Perceiving scale . Alpha
coefficients of 0.70 and higher are generally considered acceptable levels of
instrument reliability (Nunnally & Bernstein, 1994) .

In summary, numerous validity and reliability studies have been conducted
on the KTS and its underlying temperament theory . The results consistently
provide moderate to strong support for both the instrument and theory . Thus,
researchers are justified in assuming that the KTS provides reliable measure-
ments of certain psychological traits and that the descriptions (as derived from
temperament theory) of these measured traits have valid content and discrimi-
natory power. One weakness in the validity testing that should be noted is that
little has been done using the specific two-way combinations that correspond
to the four temperaments .

Comparing the KTS and the MBTI

Like the KTS, the MBTI is a forced-choice test (Myers et al ., 1998) . It is signif-
icantly longer than the KTS, consisting of 93 questions instead of 70, and thus
requires more time to administer . The MBTI is copyrighted and can be
purchased from Consulting Psychologists Press, Inc . (CPP) in self-scoring,
computer mail-in scoring and online versions . The MBTI has evolved since
1942 to its present version (Form M). Form M replaced the prior Form G as
of 1998 . Both versions are still acceptable for use . CPP requires those admin-
istering the MBTI to meet certain psychological testing training and education
requirements, which are not required to use the KTS .

The MBTI has undergone extensive reliability and validity testing (Harvey,
1996 ; Myers et al., 1998; Wheeler, 2001) . Tests of internal consistency and
temporal stability have consistently provided strong support for the reliability
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of the scores from the instrument. Testing of discriminant, convergent and
construct validity has not been as unvaryingly supportive of the MBTI as those
from reliability studies . The results indicate that the MBTI is measuring aspects
of personality in a way usually consistent with Jungian theory but is not
capturing the personality in its entirety .

A common criticism of the MBTI and Jungian personality theory is that the
former does not capture and the latter does not portray the personality in its
entirety . This is a criticism valid for all personality theories, including tempera-
ment theory, and probably for any scientific model . Theories and models
deliberately oversimplify . The crucial issue is not so much whether the theory
captures all of major aspects of the phenomenon under investigation but whether
it allows researchers to make discriminatory predictions that are testable .
Undoubtedly, a cost-benefit tradeoff is involved ; a balance must be struck
between increasing understanding and furthering research . In this regard, the
KTS and temperament theory are significantly different than the MBTI and
Jungian theory, offering the researcher opportunities to make unique predic-
tions. Temperament theory includes the temperaments as constructs not found
in Jungian theory . As noted above, little validity testing has been done in this
area of the KTS ; therefore, this represents an area open to future research .

RESEARCH OPPORTUNITIES USING THE KEIRSEY
TEMPERAMENT SORTER

Use of the Keirsey Temperament Sorter for research may be approached from
two angles. First, the KTS may be used in a manner similar to the MBTI. The
KTS, like the MBTI, results in preference scores for the four bipolar scales .
Thus, for example, if one wants to use scores for the two mental bipolar scales
to capture cognitive style (as done by Chenhall & Morris 1991 and Vassen et
al., 1993), then these scores can be provided by either the KTS or the MBTI .
The decision should be based on such considerations as reliability, validity,
convenience, availability and cost . Second, as discussed above, unique aspects
of temperament theory distinguish it from Jungian personality theory . If the
research being undertaken involves temperaments, then the KTS, not the MBTI,
should be used .

The KTS can be used to address three general accounting research areas .
First, research can be done on college-aged accounting students ; e .g . the distri-
bution of indicated personality types and temperaments, and relationships of
personality traits to academic performance and choice of major . Second,
research can be conducted on teaching styles ; e .g. understanding the interac-
tion of teaching styles and learning styles from the respective personality traits
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of teachers and students . Third, research in the accounting profession can be
done ; e .g . the distribution of indicated personality types and temperaments, and
relationships of personality traits to career success and job-placement . The use
of the KTS within businesses should also be examined since it is widely used
for management purposes (Keirsey website, 2002) .

Wheeler (2001) gives an extensive review of prior research using the MBTI
to investigate the role of personality traits and types in accounting education
and the profession. This review is suggestive of numerous specific opportuni-
ties for applying personality-based instruments to these three research areas .
For example, despite changes in the accounting environment and repeated calls
for more diversity in the profession, the distribution of indicated personality
traits in the accounting profession has remained remarkably stable .

It appears that much of the stability in personality traits found in the profes-
sion results from the college process and environment . One study (Laribee,
1994) indicates that accounting education involves a filtering-out process that
decreases the percentages of Extraversion, Intuition, Feeling and Perceiving-
preferences among accounting students . Research to explain this filtering is
needed. Is it related to teaching-style, although accounting teachers tend to be
Intuition-preferenced? (Wolk & Nikolai, 1997) . If this filtering is common,
discovering ways to decrease it may allow for increased diversity among
accounting students . At a time of concern about the future of accounting, this
is an area of valuable research .

The learning styles of individuals affect their performance . Personality theory
predicts that personality traits affect learning styles (Myers et al ., 1998) .
Accounting researchers should therefore be able to use personality-based instru-
ments to investigate this relationship among accounting students. Also, many
other learner characteristics can be investigated using personality-based
instruments ; e.g. written vs . oral, team vs. individual, concrete vs . theoretical,
and structured vs. open-ended problems (Myers et al ., 1998) .

Studies of the academic performance in undergraduate accounting courses
have produced mixed results (Gul & Fong, 1993 ; Nourayi & Cherry, 1993 ;
Oswick & Barber, 1998) . Gul and Fong (1993) and Nourayi and Cherry (1993)
found a correlation between personality traits and performance ; Oswick and
Barber (1998) did not . Further research may be conducted to examine why
these mixed results occurred ; e .g. due to differences in the samples . Also, future
research should investigate why the relationship between personality traits and
performance is weaker in introductory accounting courses than in later
accounting courses. If it is not performance, then what personality traits deter-
mine the self-selection of those proceeding to the later accounting courses and
becoming accounting majors and accountants?
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Research is also needed on the personality traits, types and temperaments of
accounting faculty. Investigation of whether there is a relationship between
accounting faculty personality and their effectiveness with certain teaching
methods is warranted . Other potential areas include the relationship between
accounting faculty personality traits and learning styles of students, and the
relationship between accounting faculty personality traits and the accounting
courses they teach.

Only two studies have been done in the area of how accountants perform
their professional tasks (Chenhall & Morris, 1991 ; Vassen et al ., 1993) . These
studies looked only at auditors, cognitive processes, and the Sensing-Intuition
and Thinking-Feeling scales as non-interactive variables . Research of other
professional areas in accounting (tax, consulting, and managerial) is of interest .
A strength of personality-based research compared to alternative types of
psychology-based research is that aspects of the mind besides cognition and
information-processing can be examined; i .e . the mental functions as separate
variables. Thus, research using two-way, three-way and four-way preference
interactions needs to be done in the various aspects of the profession .

Team or group dynamics is one of the more promising areas of personality-
based research (Hammer & Huszczo, 1996) . According to the AICPA's Vision
(1999), the ability to work in teams, in particular "within diverse, cross-functional
teams" is a necessary accounting skill . Team formation is one of the major areas
where personality-based instruments are used in the workplace . Research as to the
effectiveness of these instruments in this area is needed . Recall that personality-
based instruments can examine both cognitive and non-cognitive aspects of teams .
Cognitively, teams may be investigated as problem-solving and decision-making
units by looking at the distribution of mental functions among team members. Do
certain mixes lead to greater efficiency or effectiveness in solving problems'?
Personality-based instruments are also capable of investigating numerous non-
cognitive dimensions of teams . For example, because communication in the team
affects overall team performance, are team members with certain combinations of
traits better at communicating than others?

Research on team formation, as opposed to performance, using personality-
based instruments is needed to investigate the effort management should put
into deliberately constructing teams as opposed to allowing teams to self-select .
If deliberately forming teams is necessary, then research should focus on which
traits and trait interactions are important . Are some membership arrangements
better for certain types of tasks than others? For example, research may examine
the traits of effective teams as they vary with tax, auditing, financial, or
consulting engagements. Similarly, research may indicate that the traits of the
client also have an impact on the accounting team's effectiveness .
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Furthermore, parallel research questions on teams in the classroom need to
be answered using personality-based instruments . Can the accounting instructor
improve the effectiveness of team learning and team projects by selecting
membership based on personality traits, temperaments or types? Do teams self-
select in an equally advantageous manner? Do the personality traits of effective
teams varying with the type of accounting course? For example, are the
characteristics and skills of effective financial accounting teams different than
those of auditing teams?"

In addition to being used for capturing the eight traits and 16 personality
types, the KTS can be used to specifically investigate hypotheses involving the
four temperaments . As discussed above, temperament theory claims to capture
important differences between personalities with the four temperaments based
on two-way interactions of personality traits (Keirsey, 1998 ; Berens, 1996,
1998). Since temperament profiles are different from Jungian type profiles,
different predictions concerning behavior are expected. Another advantage of
the temperament theory approach is that it often requires a smaller sample size
than the 16-personality type approach, depending on the hypothesis under
consideration .

Numerous MBTI studies have been conducted that include two-way interac-
tions of personality traits among the various combinations of traits examined .
These include research into personality characteristics, psychotherapy, health,
education, careers, leadership, management and teams (DiTiberio, 1996 ; Haley,
1997 ; Hammer, 1996 ; Kirby & Barger, 1996; Myers & McCaulley, 1985 ; Myers
et al., 1998; Quenk & Quenk, 1996; Shelton, 1996 ; Walck, 1996) . These are
not temperament studies per se since they do not look exclusively at the four
two-way combinations corresponding to the temperaments . Nor do they employ
temperament descriptions in interpreting the results . They do, nevertheless,
indicate that there is a great deal of potential for temperament studies because
the temperament two-way combinations are among the interactions studied .

CONCLUSIONS

In this paper, three points have been emphasized about temperament theory and
the KTS, especially in comparison to Jungian theory and the MBTI . First,
temperament theory is unique. Second, the KTS has tremendous potential as a
research instrument, similar to the MBTI . Third, while more validity and
reliability testing of the KTS is warranted, much has already been done.

In relation to the uniqueness of temperament theory, temperament theory is
different from Jungian/MBTI theory . Temperament theory has a different, pre-
Jungian history and views Jungian theory as coming, somewhat indirectly, from
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temperament theory . There is significant overlap between the two theories . Both
theories and their related instruments use the eight Jungian/MBTI personality
traits (Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling, Judging
and Perceiving) and the concepts of preference and dominance .

The MBTI and KTS that accompany the two theories are similarly related .
They both measure the four bipolar scales and accompanying eight traits .
However, the KTS was developed specifically to capture the four two-way inter-
actions of the bipolar scales found in temperament theory (i .e . the four
temperaments) . This is not true of the MBTI, which was developed to capture
the four-way interactions (i .e . the 16 types) .

The fact that the two instruments employ the same variables to measure the
same traits allows researchers to use results from both streams . Although both
instruments use the same four scales, how the two theories define the scales
are slightly different . Both theories operationalize the same constructs but with
slightly different emphases. For example, the KTS "Sensing-Intuition" and the
MBTI "Sensing-Intuition" are operationalizations of the same theoretical
construct (Sensing-Intuition) . The questions used in the two instruments to get
at this trait are different, as are the ultimate applications ; i .e . determine four
temperaments vs . 16 types. This difference is understandable given the highly
inclusive nature of the underlying constructs . Personality theorists are trying to
capture a very complex phenomenon (the personality) with only four bipolar
scales. This partially explains the less than perfect correlation between the two
instruments, generally around 0 .75 .

In relation to KTS' potential as a research instrument, the KTS is a psycho-
metric instrument used to measure constructs (i .e . Extraversion-Introversion ;
Sensing-Intuition; Thinking-Feeling; Judging-Perceiving) deriving from person-
ality type theory, like the MBTI . Accordingly, researchers may use these
measurements in several different ways :

(1) To determine the four two-way interactions known as the temperaments .
This is what the KTS was specifically developed for, yet little has been
done in this area of accounting .

(2) To determine the four bipolar scales and accompanying eight traits, and
use these separately . For example, the Sensing-Intuition and Thinking-
Feeling scales have been used separately to operationalize "cognitive style"
(e.g . in accounting, Chenhall and Morris 1991) . Another example of a study
using traits in the accounting profession is the use of the Extraversion-
Introversion to predict CPA supervisory opportunities (Satava 1997) .

(3) To determine the 16 MBTI/Jungian types . This is not the reason for which
the KTS was developed, but the reason for the MBTI. Nevertheless, the
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KTS can provide this . Because of the overlap between the KTS and MBTI,

researchers using the KTS may draw from and expand on the results from
the extensive MBTI research stream .

(4) To obtain multiple measures of the same phenomenon using both the KTS
and the MBTI. Multiple measures yield different applications, which
advances research and integration across models . Also, they assist individ-
uals in determining their "best fit" type . Evidence of this is apparent in the
literature as temperament theory is currently being fused with concepts of
systems thinking and multiple intelligences . 12

In summary, the Keirsey Temperament Sorter is an instrument that allows the
accounting researcher to measure certain traits of the personality defined in terms
of temperament theory and, indirectly, Jungian personality type psychology .
These theories do not limit themselves to any one aspect of the personality, such
as information processing, but instead look at the whole personality . The broad
scope of temperament theory is an advantage because, through the use of the
KTS, it enables the accounting researcher to capture more variation in experi-

mental subjects than that of more specialized psychological paradigms and instru-
ments. There is a rich stream of potential accounting research that can be
conducted with the KTS, as illustrated by the small number of accounting
articles using personality theories and instruments. The personality types,
temperaments and traits of accounting students, teachers, and professionals have
been investigated in only a few areas . The MBTI research stream is another rich
source from which the accounting researcher can draw examples because the

KTS and MBTI have many features in common . Accounting researchers have

many opportunities open to them using the Keirsey Temperament Sorter and
other Jungian-based instruments .

It is not the purpose of psychological typology to classify human beings into categories -
this in itself would be pretty pointless . Its purpose is rather to provide a critical psychology
which will make a methodical investigation and presentation of the empirical material
possible . First and foremost, it is a critical tool for the research worker, who needs definite
points of view and guidelines if he is to reduce the chaotic profusion of individual
experiences to any kind of order. (Jung, 1971, pp. 554-555) .

NOTES

1 . The literature uses the following standard abbreviations : E for Extraversion, I for
Introversion, N for Intuition, S for Sensing, T for Thinking, F for Feeling, J for Judging,
and P for Perceiving. For ease of reading, we have avoided using the abbreviations
except where necessary . Accordingly, the abbreviations are used in tables and with
combinations of traits (e .g . ESTJ for Extraversion-Sensing-Thinking-Judging) . We have
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retained the convention of capitalizing traits and functions to distinguish the specialized
terms from their everyday counterparts - thus, Introversion (the trait) vs . introversion
(the common term) .

2. The terminology may seem confusing initially . Traits refer to individual charac-
teristics such as Extraversion, Introversion, Intuition, Sensing, Thinking, Feeling, Judging
or Perceiving . The bipolar scales (or dichotomies) are the four complementary pairs of
the traits ; e .g . the Intuition-Sensing pair is the Perceiving bipolar scale . Types refer to
the four-way combinations or interactions of these traits ; e .g . ENTP is a type . Types
are usually associated with Jungian personality type theory . Temperaments are specific
two-way combinations of traits and are usually associated with temperament theory .

3. Temperament theory does not claim to explain all - or even a majority - of the
aspects of personality but it does claim to make testable predictions about personality .
Like any scientific model, it oversimplifies but hopefully not to the point of being useless
for experimental purposes .

4. For an in-depth review of this history, see Keirsey (1998) .
5 . In should be noted that the MBTI is in a similar situation with regard to its

foundations . The theory behind the MBTI derives from Jungian psychology, which is
primarily a clinical and observation-based psychology, not an experimental one (Spoto
1989). Jung (1971) states that he can give "no a priori reason for selecting" the
divisions he used (p . 437) . The input-process-output model used in this paper to explain
some of the theoretical constructs are from systems theory and are a latter addition . The
experimental support for Jungian theory derives largely from the results obtained from
employing the MBTI . Similarly, the experimental support for temperament theory should
be based on the effectiveness of the KTS .

6. Jung (1971) explicitly developed a model with 8 types . As discussed further in
the Jungian Personality Type Theory section, the model was expanded to 16 types . Most
current Jungians accept this expanded model as consistent with ideas implicit in Jung's
psychology . Thus, these 16 types are generally referred to as the 16 Jungian types .

7. There is some disagreement among the experts on this point . The orthodox view
is that very little change in the personality-type occurs over time . Myers et al . (1998 :
164) reports evidence that an informal study conducted over a 50-year period found
that 54% of the participants changed either none of their four preferences or only one .
The probability of this occurring by chance is 6 .25% (Myers et al., 1998). Some,
however, hold that radical changes in the individual's personality type can occur during
middle age (Mid-life Crisis) (see Pascal, 1992) . Another interesting point here is Jung's
belief that a perfectly formed individual would possess all 6 traits equally and in balance
(Jung, 1971). However, he thought it extremely unlikely that this ever occurs, especially
since the personality-structure is strongly set during early childhood . Furthermore, an
individual with this ideal personality would probably not have a "personality" or "self
in the traditional sense . The homogeneity of traits would result in an individual without
the kinds of differentiation that are used to identify different types of persons .

8 . This is a good illustration of Jung's de-emphasis on the unconscious in contrast
to Freud .

9. Since the MBTI and KTS are basically measuring the same eight traits or vari-
ables (Extraversion, Introversion, Intuition, Sensing, Thinking, Feeling, Judging and
Perceiving), the two-way combinations derived from the MBTI should also indicate the
corresponding temperaments . There are some slight differences in how the KTS and
MBTI define and measure the eight traits, as to be expected since the two instruments
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use different sets of questions . Studies between the two instruments in regard to the
eight trait variables indicate correlations in the range of 70% (Berens, 1996; Keirsey
website, 2002). Thus, at the level of the individual eight variables, the two instruments
may be used interchangeably, with some precautions .

10 . For the website version, the profile analysis of the four temperaments is free,
but the 16 type version using four letters similar to the MBTI is available only if
purchased .

11. For examples of personality type-based research in non-accounting areas, see
Gardner & Martinko, 1996 ; Hammer, 1996 ; and Myers et al ., 1998 .

12. There are other reasons to consider using the KTS instead of the MBTI . These
are primarily logistical and are therefore of secondary importance .

(a) The KTS is shorter . It requires less time, which is often an important considera-
tion when trying to use a psychometric instrument in conjunction with another
experimental task .

(b) The online version of the KTS is immediately available . It can be administered
in any lab with an Internet connection. The scoring is also done online, relieving
the researcher of this task, which may introduce errors . The MBTI must be
purchased, installed, have a license agreement, etc .

(c) The researcher does not need to be "qualified" to administer the KTS . MBTI
requires researchers to have a certain degree of training .

(d) While the online KTS (KTS website, 2002) is not completely free, it is less expen-
sive than the online MBTI . The KTS website (2002) provides the temperament
results free, but full scoring of the eight separate traits (i .e . the four letter version
of 16 types) must be purchased . Paper versions of the KTS are also less expen-
sive than those of the MBTI . Furthermore, Please Understand Me II (1998)
includes a paper copy of the KTS without restricting its use . If the two-way inter-
actions of the four temperaments are all that an individual researcher or educator
is interested in (rather that one of the 16 four letter types), then the KTS website
(2002) provides this service at no charge .
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compared in order to determine the relative advantages of each for
accounting research .
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INTRODUCTION

Instruments for determining psychological characteristics and personality traits
have been used in accounting research, accounting education and the accounting
profession for several decades (Wheeler, 2001) . Some of these instruments
derive from personality theories, a cluster of theories comprising one of the
established branches of psychology (Feist & Feist, 1998 ; Hergenhahn & Olson,
1999). For example, the Myers-Briggs Type Indicator (MBTI) has been used
in industry and psychology for over 40 years and in accounting research for
over 20 years (Myers et al ., 1998 ; Wheeler, 2001) . This instrument is based on
C. G. Jung's theory of personality type .

Another more recent personality trait instrument is the Keirsey Temperament
Sorter (KTS) . The KTS is based on temperament theory, a personality theory
that is indirectly related to Jungian personality type theory . The KTS, like the
MBTI, has been used by businesses and in education and has recently begun
appearing in published academic accounting research (e.g . Gul & Fong, 1993) .
The purpose of this paper is to examine the theoretical and practical aspects of
the KTS, especially in comparison to the MBTI . Accordingly, both tempera-
ment theory and Jung's personality type theory will be discussed . The research
and educational applications of the KTS will also be examined in detail .

From a research perspective several issues surround the use of the KTS as
an instrument for conducting behavioral research . These issues may be catego-
rized as : (1) the theoretical underpinning of the instrument ; (2) the psychometric
properties of the instrument ; and (3) the areas of application in which the
instrument may be used. The first category of issues is concerned with
the constructs that the KTS purports to capture and measure. While the logical
and philosophical integrity of a theory is important, the ability of an instrument
to measure variables derived from theory is equally important, particularly from
an empirical perspective, since this capability directly impacts how the theory
is applied. There are numerous psychological instruments, none of which can
reasonably claim to capture the whole spectrum of personality traits ; therefore,
the experimenter must carefully choose the instrument to match the specific
needs of the experiment being conducted .

The second category, psychometric properties, is concerned with reliability
and validity of the instrument . Reliability testing examines the consistency of
the instrument over several dimensions ; e.g. time, populations and different
versions of the instrument . Validity testing is concerned with the theoretical
soundness of the instrument .

The third category of issues, areas of application, examines the types of
questions that can be investigated by the instrument . First, as noted above, the
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KTS is not suitable for investigating all psychological or even personality research
questions. For example, according to theory, the personality traits in temperament
theory are predicted to be highly stable over time, if not immutable . Thus,
researchers should not use the KTS to capture before-and-after treatment effects .
Second, the KTS differs from Jungian-based instruments, in particular the MBTI .
The KTS and the MBTI should not be applied in the same manner . Both the KTS
and the MBTI purport to measure the four Jungian personality bipolar scales :
Extraversion-Introversion ; Sensing-Intuition; Thinking-Feeling ; Judging-Perceiving,
respectively. I However, while the MBTI is especially concerned with the four-way
interaction of the bipolar scales as the basis for the personality types, the KTS is
concerned with two-way interactions as the basis for personality temperaments . 2

In this paper, these three categories of issues will be discussed, with empha-
sis on their significance to accounting . The KTS is an instrument with much
potential for furthering accounting research . To use this instrument properly,
understanding its underlying theory and its psychometric properties is necessary .
Understanding the relationship between the KTS and the MBTI is also helpful,
both how they overlap and differ . Once these areas are examined, the wide range
of potential research topics made possible by the KTS can be explored .

The remainder of this paper will first discuss temperament theory, the person-
ality theory underlying the KTS, followed by an examination of Jung's theory
of personality types . In the context of this paper, there are two reasons for
examining Jungian theory . First, although temperament theory is distinct from
Jungian theory, the two are closely, if indirectly, related . This complex
relationship allows the KTS, as an instrument, to use variables developed by
Jungian theory as the specific personality traits it attempts to measure . Thus,
both the KTS and MBTI measure the same personality-trait variables, although
they interpret them and their interactions differently . The second reason for
discussing Jungian theory is the need to compare the psychometric properties
and experimental uses of the two instruments . Following the discussion of
Jungian theory, the KTS as a psychometric instrument is examined in detail,
including its validity and reliability . The KTS is compared to the MBTI in this
section. Next, research opportunities using personality theory instruments are
delineated, with particular attention paid to the KTS . Finally, there are
concluding comments, including the limitations of using the KTS and other
personality trait instruments for accounting research .

TEMPERAMENT THEORY

Temperament theory postulates four fundamental temperaments as the source
of many observable human characteristics and predictable behaviors . A
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temperament may be defined as a cluster of distinct and interrelated personality
characteristics or traits . While an individual will have a mix of some or all of
the four temperaments, one temperament will clearly dominate the personality
according to temperament theory (Keirsey, 1998 ; Berens, 1996, 1998) . This
mixture of the temperaments, including the dominant temperament, is theorized
to be inherited. Therefore, the temperament structure (i .e . mixture and domi-
nance) is a highly stable aspect of the personality . Although the temperament
undergoes development as the individual matures, temperament theory postu-
lates that the basic structure stays relatively unchanged .

Temperament theory has a history dating back to at least Hippocrates' theory of
the four humors in the 5th century BC . A review of temperament theory indicates
that the theory has influenced a wide range of disciplines throughout the centuries,
including modem philosophy, psychology and medical science (Roback, 1973) .
Temperament theory influenced Jung's formulation of his particular personality
type theory (Jung, 1971 ; Keirsey, 1998). This link is especially relevant because
this indirect relationship allows the KTS to utilize personality variables defined in
Jungian psychology, although they are not strictly temperament theory constructs .
The four temperaments have received various labels over time .' Because our focus
in this paper is on applying temperament theory in research, especially via the
KTS, we will adopt Keirsey's terminology. Keirsey labeled the four tempera-
ments as : (1) Artisan, (2) Guardian, (3) Idealist, and (4) Rational . In the next
section, an overview of the major defining characteristics of the temperaments is
presented. These definitions are intended to present the accounting researcher with
an overview of the kinds of characteristics that the KTS can provide for experi-
mental purposes; they are not comprehensive . For detailed presentations see
Keirsey (1998) and the Keirsey website (2002) .

The Four Temperaments

Individuals with dominant Rational temperaments tend to be abstract and theory-
oriented in their cognitive aspects, yet pragmatic and utilitarian in applying their
ideas. They can be highly accomplished in strategy and in depth analysis . In terms
of organizations, they are strong at marshalling resources and planning ; in terms
of applications, they are skilled at inventing and configuring . They take pride in
being competent in their actions . They respect themselves for their ability to be
autonomous and feel confidence because of their strong willpower . They tend to
view the search for knowledge as a defining aspect of their personality . Thus, they
trust in reason and are high achievers . Although an unusually small part of the
population (5% to 7% according to the Keirsey website (2002)), they are
frequently found in the sciences, technology and systems work .
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Individuals with dominant Idealist temperaments tend to be cognitively
abstract and theoretical, like those with Rational temperaments . However, the
Idealist approach to applying and implementing their ideas is more group-
oriented and cooperative than that of Rationals . Idealists tend to be skillful at
diplomacy and integrating the contributions of others into their own work . Thus,
they make excellent mentors and are often found among teachers and coun-
selors . They also are outstanding leaders and high-level managers. They value
highly social development and view interpersonal integration as a primary
defining characteristic of their personality . Accordingly, they take pride in being
ethical, empathetic and respectful of others . They tend to view the search for
a unique identity, along with meaningful relationships, of primary importance .
They are only slightly more frequent than Rationals, making up between 8%
and 10% of the population (Keirsey website, 2002) .

Individuals with dominant Artisan temperaments tend to be concrete, down-
to-earth thinkers, with practical and utilitarian approaches to implementing
goals. They can be extremely skillful in day-to-day operations and tactics . Thus,
they are proficient at promoting and expediting plans . They also are skillful at
composing and improvising . To Artisans, efficiency of action and elegance of
solution tend to be as important as effectiveness and accuracy . They frequently
measure their self-esteem in terms of gracefulness in action, degree of daring,
and adaptability to change . According to the Keirsey website (2002), they
comprise between 35% and 40% of the population . They gravitate towards
careers in the arts and crafts, vocations requiring techniques, and operations
work .

Individuals with dominant Guardian temperaments are also concrete, down-
to-earth thinkers, similar to those with Artisan temperaments . However,
Guardians tend to be more group-oriented in implementing and applying their
ideas than are Artisans . They are thus highly proficient in logistics, with partic-
ular skills in supplying, conserving and protecting . They also display expertise
in administration, supervising, auditing and inspecting . They pride themselves
in being reliable and dependable in action, and valuing respectability highly .
Security is central to their self-image, whether providing security, in the sense
of being responsible for the goods of others, or receiving security, in the
sense of being trusted and accepted by others. They are frequently found in
careers involving material work and logistics, commerce and regulations .
According to the Keirsey website (2002), they are the most numerous of the
four temperaments, comprising from 40% to 45% of the population .

Keirsey, who developed the KTS, further defines the four temperaments to
include concepts from linguistics and anthropology (Keirsey, 1991, 1998) . From
linguistics, Keirsey distinguishes those who prefer abstract communications
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from those who prefer concrete communications . This aspect of the tempera-
ments is measured by observing the types of words used. From anthropology's
emphasis on the human reliance on tools, Keirsey distinguishes cooperative tool
users from utilitarian or pragmatic tool users . This aspect is measured by
observing the use of tools ranging from a simple one, such as a hammer, to
the complex, such as a computer .

The intersection of the communications and tools aspects gives rise to a
2 x 2 four-cell matrix. Keirsey (1991, 1998) identified the resulting four combi-
nations with the four temperaments as follows :

•

	

Concrete communicator, pragmatic tool-user = Artisan
•

	

Concrete communicator, cooperative tool-user = Guardian
•

	

Abstract communicator, pragmatic tool-user = Rational
•

	

Abstract communicator, cooperative tool-user = Idealists

Language and tool usage are generally accepted as being activities that distin-
guish human behavior from other types of behavior. These are activities that
all people engage in on a routine basis, yet complex level. These aspects of
human behavior can be reasonably used to distinguish between personalities .
Thus, by using these two fundamental aspects of human behavior, Keirsey
provides a scientific framework for understanding and justifying temperament
theory's division of personality into four kinds. Previously, this four-way
division of personalities was primarily based on psychological observation and
philosophical speculation . By adding results from the sciences of anthropology
and linguistics, Keirsey places temperament theory and the KTS on a more
solid foundation, especially important for scientific researchers .'

Keirsey provides the experimental user of the KTS another invaluable service
by incorporating personality constructs from the Jungian/MBTI personality type
theory into the KTS . To examine this complex relationship between the tempera-
ment/KTS theory and Jungian/MBTI theory, Jungian personality type theory is
discussed in the next section . This is followed by a section on the relationship
between these two personality theories. The subsequent discussion then provides
an in depth examination of the properties of the KTS as an instrument for
measuring personality characteristics .

JUNGIAN PERSONALITY TYPE THEORY

The relationship between temperament theory and Jungian personality type
theory is complex . There is general acceptance that the two theories are distinct
yet with considerable overlap (Keirsey, 1998 ; Myers et al ., 1998) . Temperament
theory is not, however, a derivative of Jungian theory, a mistake easily made when
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one considers the similarities between the KTS and MBTI . Furthermore, both the-
ories fall within the set of psychology theories known as personality theories
(Feist & Feist, 1998 ; Hergenhahn & Olson, 1999) . Beyond these commonalities,
however, the two theories diverge . Temperament theory uses a model based on a
four-way division of kinds of personalities (i .e . the four temperaments); Jungian
theory uses a model of 16 types . 6 It is necessary, nevertheless, to discuss
Jungian theory in regard to the KTS because the personality-trait variables used in
the KTS (viz ., Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling,
Judging and Perceiving) are directly derived from Jungian theory .
C. J. Jung's theory of personality types was developed in his 1921 work,

Psychological Types, in response to his break with Freud over the latter's
emphasis on the individual's unconscious (Jung, 1971 ; Hall & Nordby, 1973) .
Jung's approach has a strong information processing element, focusing on
decision-making and the effect of personality on understanding of the world .
Because of this orientation, Jungian theory shares many concerns and features
with the currently dominant cognitive science model of psychology (Flanagan,
1991). Both approaches see information processing as a primary process or
function of the mind . Cognitive psychology is based on a computational model
of information processing developed from mathematical theory (Sipser, 1997) .
This approach, which also underlies computer science, tends to de-emphasize
the role of personality in information processing . Research into the heuristics
and biases used by humans, however, suggests that a predominantly computa-
tional model does not adequately explain the processes involved in human
information processing (Kahneman et al_, 1982 ; Baron, 1994) . Jung's theory,
with its inclusion of both information processing and personality traits, provides
theoretical cohesion for the scattered results of heuristics and biases research
and can supplement the cognitive science model of the mind with a needed
synthesis of information processing and personality .

Jung's (1971) original personality type theory posits six personality traits which
an individual uses to process information from the world . These six
traits are grouped into three bipolar scales (i.e. complementary, dichotomous
pairs) . Four of the six traits derive from two fundamental mental processes
(Judging and Perceiving) while the remaining two traits reflect an overall
attitude toward the world (Extraversion and Introversion) . Accordingly, the two
fundamental mental processes (Judging and Perceiving) result in four mental func-
tions - Sensing, Intuition, Thinking and Feeling . Individuals constantly use these
four basic mental functions to perceive the world and construct their world-views .
Sensing and Intuition are perceiving functions and deal with the type of inputs
used for mental processing . Thinking and Feeling are Judging functions and trans-
form the Sensing or Intuition inputs into each individual's unique world-view .
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Furthermore, all individuals have relative interests in, or attitudes toward, the inner
and outer worlds that affect their mental processes - Extraversion andIntroversion.

Each individual is a mix of the six personality traits . However, Jung's theory
postulates that, from each of the three pairs (Sensing or Intuition, Thinking or
Feeling, and Extraversion or Introversion), one trait will be dominant or
preferred. The resulting set of three preferred traits determines the personality
type of the individual. Furthermore, one of the four mental functions will be
dominant (Sensing, Intuition, Thinking or Feeling) leading to a dominant mental
process (Perceiving or Judging). That is, a person will be dominantly a Judging-
preference individual (Thinking or Feeling) or a Perceiving-preference individual
(Sensing or Intuition). The three non-preferred traits are still present but have
secondary roles in the nature of the personality . (By analogy, people have a
preference for using either the right hand or left hand, and are therefore
described as right-handed or left-handed. Nevertheless, everyone has some
capability for using the non-preferred hand.) The resulting combination of
preferred traits yields eight personality types as shown in Table 1 .

Notes : The following standard abbreviations apply:
E : Extraversion; F: Feeling; I: Introversion ; N: Intuition ; S : Sensing ; T : Thinking .

Table 1. Jung's Eight Personality Types .

Three Trait Dominant
Designation Mental Function Eight Personality Types

EST Judging (T or F) Extraverted, dominant Thinking: The Extraverted Thinking type
ENT

EST Perceiving (S or N) Extraverted, dominant Sensing : The Extraverted Sensing type
ESF

ESF Judging (T or F) Extraverted, dominant Feeling: The Extraverted Feeling type
ENF

ENT Perceiving (S or N) Extraverted, dominant Intuitive: The Extraverted Intuitive type
ENF

IST Judging (T or F) Introverted, dominant Thinking : The Introverted Thinking type
INT

IST Perceiving (S or N) Introverted, dominant Sensing : The Introverted Sensing type
ISF

ISF Judging (T or F) Introverted, dominant Feeling : The Introverted Feeling type
114F

INT Perceiving (S or N) Introverted, dominant Intuitive: The Introverted Intuitive type
INF
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When interpreting these personality traits, Jungian theory stipulates that no
value judgments be made . This stipulation has two notable implications . First,
neither aspect of a bipolar pair of traits is better or worse than the other . For
example, being Extraverted is not better than being Introverted . Second, the
fact that a trait is preferred (or non-preferred) does not imply how good someone
is at using that trait . One may prefer to use the Extraverted trait yet be inept
at Extraverted behavior . Conversely, one may have Introversion as a non-
preferred trait, yet be very comfortable at acting Introverted. Jungian theory
also states that the preferred traits are fixed in the individual from birth or at
a very early age, with little subsequent change occurring (Pascal 1992) .'

Mental Functions

A strong information processing orientation in Jung's theory is apparent in the
mental functions. In information systems terms, the mental functions are
inputting and processing in nature . However, the theory contains an equally
strong behavioral aspect . Perceiving and Judging influence observable behavior .
Perceiving, for example, determines which information a person actively gathers
as relevant (preferred) in a situation . This information includes both internal
and external types of data; i.e . things, people, events, feelings and ideas . Judging
takes the information input from the preceding perceptions, and subsequently
processes, organizes and transforms it into conclusions . These conclusions range
from solutions to particular problems to the development of an integrated,
holistic world-view . Note however, that people with different personality types
may arrive at similar conclusions and behaviors . This is especially true for
scenarios with specific, objectively definable and well-structured problems . But
even in these scenarios, the data collection and processing may be markedly
different among varying personality types .

Sensing and Intuition are theorized to be two styles of Perceiving, which
may be respectively characterized as a preference for seeing either "the trees"
or "the forest." These are input functions that describe sources of data to be
subsequently processed by the judgment functions . Sensing-preference individ-
uals prefer direct or objective perceptions made through the basic senses ; i .e .
hearing, sight, etc. Individuals oriented toward Sensing are inclined to center
on immediate experience because the senses gather data from events presently
happening. They tend to be practical, matter-of-fact, realistic, observant, and
pragmatic, and have a good memory of facts .

Intuition-preference individuals prefer subjective perceptions of possibilities,
structures, and meanings over sense-based perceptions . They observe associa-
tions among objects, experiences, ideas and entities . Individuals who prefer this
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function tend to see the overall picture and are imaginative, speculative, abstract
and inventive . Such perceptions are often made through insight . Intuitive
perception includes concepts and relationships beyond the capabilities of the
senses. Intuition should not be equated with vague feelings, since it can be
rigorously logical .

Thinking and Feeling are the two types of functions from the Judging bipolar
scale. These are processing functions that transform the inputs from the percep-
tion functions . Thinking-preference individuals prefer connecting thoughts and
experiences together logically . They tend to be analytical and objective, and
focus on causal associations . They are especially concerned with principles such
as fairness and justice, which may make them seem impersonal when dealing
with others. Individuals who prefer Thinking are also frequently systematic
problem solvers .

Feeling-preference individuals tend to rely on values when involved in decision-
making, either personal or group . Thus, they tend to develop characteristics such
as a concern for the human side of problems, sympathy and compassion. A
general understanding of people may make them seem to be overly tender hearted .
Those with this approach to making judgments are usually more attuned than
Thinking-preference individuals to the desires, values and needs of others .

While the four functions may be divided according to whether they are
perception-input or judgment-processing, they also compete with each other to
provide the mind with a preferred objective or viewpoint in understanding the
world. Each function provides a different objective to conscious mental activity .
Sensing offers to the mind a full experience of the immediate and real sensory
world. Intuition offers a deep comprehension of the structure and possibilities
of the world, both imaginative and sensory. Thinking offers the mind a logi-
cally and rationally ordered world . Feeling offers a rational world also, but one
built around an orderly arrangement of subjective values . These conflicting goals
interact with each other so that only two will be primary in the individual, one
from each of the two mental bipolar scales . The relative importance of these
two preferred mental functions is determined by their relationship with the indi-
vidual's attitude toward the world .

Attitudes Towards Internal and External Aspects of the World

According to Jung's theory, Extraversion and Introversion are fundamental
attitudes that describe the individual's approach toward the world in its internal
and external aspects . Jung believed that this distinction was the most funda-
mental in the personality of the individual (Jung, 1971) . While a healthy life
requires a mix of both attitudes, one clearly dominates in the personality .
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Extraversion is an attitude wherein the individual's focus is on people and
objects of the external world . Extraverts are keenly sensitive toward the envi-
ronment. For Extraverts, external objects - personal and impersonal - are
sources of energy and direction. They focus their particular Perceiving-func-
tions (Sensing-Intuition) and Judging-functions (Thinking-Feeling) on things in
the outside environment . Extraverts receive the energy for these mental processes
from experiences involving external activities and events. Extraverts tend to be
action-oriented, expressive, and outgoing . They excel at oral communication
and have learning-styles that are group-based and action-based .

Introversion is an attitude wherein the individual's attention is directed
primarily to the inner environment of the mind and those things that comprise
this subjective world of thoughts and feelings . They get their energy from the
activities of the mind ; i .e . thinking, feeling, and reflecting ; and they direct their
energy and actions toward this realm . They focus their particular Perceiving-
functions (Sensing-Intuition) and Judging-functions (Thinking-Feeling) on
things in the internal environment . They put their energy into concepts and
ideas, committed to making them clear and accurate . Those who prefer
Introversion tend to be contemplative and detached from the external world .
They enjoy and need solitude and privacy . This is when they re-energize . They
prefer written communication and have individual learning-styles .

Developing a Fourth Bipolar Scale : Orientation towards the External World

Jung theorized that between the two preferred functions from the two mental
bipolar scales, one function would be dominant . This dominance defines whether
a person is primarily interested in data collection or data processing . When the
Perceiving bipolar scale (Intuition-Sensing) is dominant, one is more interested
in gathering information ; when the Judging bipolar scale (Thinking-Feeling)
dominates, one is more concerned about solving problems and arriving at
conclusions. A review of Table 1 reveals that the non-dominant yet preferred
mental function was essentially "dropped" from Jung's description of the
personality (Myers & Myers 1995). For example, an EST who is dominantly
a judging-preference individual is described as "an extraverted thinking type" ;
i .e. the preferred Sensing function is not included in the description . Jung
believed that this "dropped" mental function, referred to as the auxiliary func-
tion, was the least differentiating of the functions in the personality, primarily
because it functioned unconsciously .'

I . B. Myers modified Jung's theory further by developing a fourth person-
ality bipolar scale. (See Myers & Myers, 1995 for a discussion of the history
of this development.) This new scale was introduced in response to mixed
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results from empirical work attempting to test Jung's theory (Meier & Wozny,
1978 ; Rosenak & Shontz, 1988). These results indicated that Jung's eight
personality types were not sufficient to classify the data concerning personality
characteristics . The new bipolar scale was introduced to clarify ambiguities
about the interrelationship or interaction effect among the preferred functions
in the mental bipolar scales . Specifically, it was developed to indicate whether
an individual shows an overall preference for the preferred function in
the Judging bipolar scale (Thinking-Feeling) or the preferred function in the
Perceiving bipolar scale (Sensing-Intuition) when dealing with the external
world . One result of introducing this fourth bipolar scale was to make the
auxiliary function an important aspect of the personality type .

This new bipolar scale from I . B Myers, often referred to as an attitude or
orientation to the external world, consists of two traits, Judging and Perceiving .
The Judging and Perceiving traits in the fourth bipolar scale may initially appear
to be present in Jung's theory . To some extent this is true . As discussed above,
the Judging mental function contains Feeling and Thinking functions, and the
Perceiving mental function contains Sensing and Intuition functions . However,
the new (fourth) bipolar scale is an attitude that indicates one's preference for
either the Judging or Perceiving mental function in relation to the external
world, regardless of whether one is otherwise an Extravert or Introvert . That
is, what the fourth bipolar scale is trying to ascertain is whether the individual
prefers using one of the Judging mental functions (Thinking or Feeling) or one
of the Perceiving mental functions (Sensing or Intuition) when dealing with the
outside world. The terminology overlaps and may seem confusing (see note 2) .

Judging-preference individuals are those who prefer to use the Judging mental
function when dealing with the outer world . Judging-preference individuals
prefer planning and organizing activities . They like to see problems solved to
completion . They especially desire closure in their mental activities and are,
therefore, thorough, conscientious, methodical and decisive . Perceiving-
preference individuals are those who prefer to use the Perceiving bipolar scale
when dealing with the external world . They prefer openness in their mental
activities and are concerned that all possible information is gathered . They
like to keep the problem open as long as possible. This tends to make them
spontaneous, curious and adaptive decision makers . From an information
processing perspective, Judging-preference individuals may be characterized
as individuals who like to perceive the output as completed and closed to
further revision. Perceiving-preference individuals prefer to see the output as
incomplete and open to additional processing .

In summary, Jungian personality type theory, postulates eight personality
traits from four bipolar scales: Extraversion-Introversion ; Sensing-Intuition ;
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Thinking-Feeling; Judging-Perceiving . All eight traits are present in each person
and can be treated as continuous variables . This continuous approach is not,
however, the usual interpretation attached to the presence of the traits in indi-

viduals. The traits are generally treated as dichotomous and exclusive . In an
individual, one trait from each of the four bipolar scales is preferred . According
to Jungian theory, although individuals have all eight traits to some extent, the
four preferred traits primarily define the personality . This system of preferences
results in 16 possible combinations of the four preferred traits, which are referred
to as the 16 Jungian personality types . As will be discussed in the next section,
this system of four bipolar scales is used in the KTS (Keirsey, 1998) . Table 2
provides general characteristics and occupational tendencies of the 16 Jungian
personality types .

The Relationship between Temperament Theory and Jungian Theory

As noted earlier, temperament theory is not an offshoot of Jungian personality
type theory . Nor does Jungian theory derive from temperament theory, although
the latter predates the former and influenced Jung . Yet, the above excursion
into Jungian theory is necessary in order to understand Keirsey's formulation
of temperament theory and the Keirsey Temperament Sorter because Keirsey

uses the eight Jungian personality traits in his system . His justification for doing
so is primarily observation-based, not theory-driven (Keirsey, 1998 ; also see
note 5 on this aspect of personality theories in general) . Although Keirsey
believes that Jungian theory is "cumbersome and self-contradictory" (Keirsey,
1998, p. 15), he accepts the constructs underlying the MBTI as valid and
reliable . According to Keirsey (1998), the individual traits or variables in the
MBTI (i .e . Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling,
Judging and Perceiving) accurately measure characteristics of the personality,
but he disagrees with how MBTI/Jungian theory subsequently combines and
interprets these individual variables (discussed in detail later) .

KTS temperament theory is based on a systems model, focusing on the config-
uration of the whole . MBTI Jungian theory, on the other hand, is based on a
dynamic parts model, in which the attitudes and functions can be consciously
manipulated . Keirsey and Myers disagree in what constitutes similar personal-
ities, primarily because of their different categories for grouping the various
personality traits . Myers groups traits according to Jungian type theory, while
Keirsey groups traits according to temperament theory . Divergences in Keirsey's
and Myers' "similar types" have been empirically tested and are discussed below
(Hobby et al ., 1987) .
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Keirsey (1998) uses the Jungian-based variables to arrive at operationalized
definitions of the four temperaments ; i .e . definitions that may be equated with
measurements from the KTS . Specifically, he equates the four temperaments
with 2-way interactions or combinations of the MBTI/Jungian variables . Thus,
an SP (Sensing-Perceiving) combination indicates an Artisan temperament, an
SJ (Sensing-Judging) combination indicates a Guardian temperament, an NF
(Intuition-Feeling) combination indicates an Idealist temperament, and an NT
(Intuition-Thinking) combination indicates a Rational temperament. The KTS,
not the MBTI, is used to measure these traits in the subjects for arriving at the
temperaments because the KTS operationalizes these traits slightly differently
than does the MBTI (i .e . the questions in the two instruments are different) .
Keirsey is only interested in using the theoretical constructs (i .e . the eight traits)
underlying the MBTI, not the MBTI instrument per se . Keirsey contends that
these combinations of variables derived from the KTS identify individuals with
the characteristics of the corresponding temperament .' Table 3 presents the four
temperaments in a grid using the eight Jungian/MBTI personality traits .

Some discussion of the relationship between the 16 MBTI types and the four
KTS temperaments is required in order to understand how the KTS can be used
for research. Temperament theorists, including Keirsey (Keirsey, 1998 ; Keirsey
website, 2002), typically group the 16 Jungian/MBTI types into four groups
corresponding to the temperaments. This grouping is done to show the degree
of overlap between the two personality theories and to facilitate movement
between the various classification schemes . Table 4 provides an example of this
approach based on Keirsey's approach (1991, 1998) .

As depicted in Table 4, the current names of the Keirsey temperaments are
presented with correlation to the MBTI traits . As noted above, both KTS instru-
ments and the MBTI use four bipolar scales and eight traits . There are, therefore,
16 types in both Keirsey's and Myers's schemes . However, the two sets of 16
types are not the equivalent . Differences between the two schemes arise, not
so much from the measurements made by the respective instrument, but from
the descriptions attached to the measured variables . Users mistakenly assume
they can interchange Keirsey's type descriptions for the same type letters of
the MBTI; while this is frequently done, it is not advised, due to validity
concerns pertaining to differing theoretical origins . Keirsey has emphasized that
making his 16 types "conform to ancient temperament theory took juggling"
(Frisbie, 1988) .

In summary, Keirsey uses the eight Jungian/MBTI traits as variables in the
KTS and temperament theory because they are effective at measuring detailed
characteristics of the personality. He then assembles and interprets the data from
these measurements in a manner different than that done by Jungian and MBTI



262

	

P. WHEELER, C. JESSUP AND M. MARTINEZ

• w
A O
.C..
•

	

O

•

	

C
N

	

U C

U d
.G• i

•

	

p

•

	

~ 3
3

	

c
a
n

C
C

.C

y

Y u

(~ n C T

F y .~ h

v c ~
o

	

o

V

G
O

O
F.

w
C

'a

W

bn

y
r

	

a
N

16-0 C

	

$ C i C

+ y

	

d y i h
U 'b

C C.a

	

O

r

bn

y

~Ty

i

y

	

C

	

O
~ ~ ~

	

O

b U 7 b zl

p G1

	

N
Q 'b U

Ci > Gi _

eo

OO 'b G b~

n"

+"i

	

y

a
R. n °

Ci

a

ces a ~ o
ti

Tr U

C ~ ~ ~ ee

L
~ Tr N h O ~ti

v .o
o v. Q'u

~ y
Q p CO CL Q. y

-13

ti

a

a

o.

a: ti



The Keirsey Temperament Sorter

	

263

Notes : Keirsey's terms for the 16 types have evolved . The 16 types presented here are the most
recent nomenclature . Myers-Briggs terms have been inserted to indicate correlation, not identity .
* This grouping stems from the kinds of relationships the temperaments are willing to have with
others . Typically, roles are seen as primarily directive (i .e. influencing the actions of others) or
informative (i .e. providing others with ideas or data) (Keirsey, 1991) .
Sources : Keirsey (1998) and Keirsey (1991), with modifications .

theorists. A rough analogy might be one using the inch as a measurement but
then aggregating it in groups of ten (as with the metric system) instead of
groups of twelve (as with the U .S. customary system) .

THE KEIRSEY TEMPERAMENT SORTER

The Keirsey website (2002) makes the claim that the KTS is "the No . I online
personality test" and that this test is "used by many Fortune 500 companies to
test their employees and by major Universities to test their students" (Keirsey
website, 2002 : Introduction screen) . Furthermore, the KTS is used in accounting
and business research that has resulted in publications and dissertations (e.g .
Gul & Fong, 1993 ; Hozik & Wright, 1996 ; Swanger, 1998) .

The Keirsey Temperament Sorter (KTS) is a forced-choice test . The forced-
choice format consists of a question followed by two responses representing
the two traits in one of the four bipolar scales . The initial version was devel-
oped and included in Keirsey's 1978 book . The more recent version is referred

Table 4. The Four Keirsey Temperaments and 16 Types, Referencing
Correlated MBTI Traits .

Directive role*

Idealists
NF

Rationals
NT

Guardians
SJ

Artisans
SP

Mentors
NFj

Organizers
NTj

Monitors
sit

Operators
SPt

Extroverted (e)

Introverted (i)

Informative role*

Teacher
eNFj

Counselor
iNFj

Advocates
NFp

Field Marshal
eNTj

Mastermind
iNTj

Engineers
NTp

Supervisor
eSJt

Inspector
iSJt

Conservators
SJf

Promoter
eSPt

Crafter
iSPt

Players
SPf

Extroverted (e)

Introverted (i)

Champion
eNFp

Healer
iNFp

Inventor
eNTp

Architect
iNTp

Provider
eSJf

Protector
iSJf

Performer
eSPf

Composer
iSPf



264

	

P. WHEELER, C . JESSUP AND M . MARTINEZ

to as KTS-II and consists of 70 questions . The KTS-II is available both in a
paper format (Keirsey, 1998) and online (Keirsey website, 2002) . Both versions
of the KTS, similar to the multiple versions of the MBTI, measure the eight
Jungian-based traits (i .e. Extraversion, Introversion, Sensing, Intuition, Thinking,
Feeling, Judging and Perceiving) and indicate an individual's four preferences
from these pairs . However, the resulting personality description from the KTS
is based on temperament theory, not Jungian type theory . Temperament theory
differs from Jungian type theory underlying the MBTI in that the former places
emphasis on the 2-way interactions of certain preferences (Keirsey, 1998 ; Myers
et al., 1998) .

Two profiles may be derived from taking and scoring the KTS . The first
profile is general to each of four temperaments (SJ, SP, NF, NT) ; detailed 16
type profiles are also available . Keirsey's book, Please Understand Me II
includes both temperament and type profiles (Keirsey, 1998) . 10 While the KTS
uses the same four Jungian-based bipolar scales and accompanying eight traits
as the MBTI, the personality profile descriptions provided by the two instru-
ments differ. As will be discussed below, convergent validity studies indicate
that KTS and MBTI profiles are, nevertheless, significantly correlated
(McCarley & Carskadon, 1986; Hobby et al., 1987) .

Validity and Reliability of the Keirsey Temperament Sorter

Issues concerning the validity and reliability of the Keirsey Temperament Sorter
are critical because the validity and reliability of an instrument determine its
usefulness experimentally . The authors located seven studies examining conver-
gent validity issues surrounding the KTS . Of these, four investigate the
relationship between the Keirsey theory and the MBTI (Hobby et al ., 1987 ;
McCarley & Carskadon, 1986 ; Ruhl & Rodgers, 1992 ; Ware & Yokomoto,
1985). The other three are empirical studies comparing the KTS and the MBTI
(Kelly & Jugovic, 2001 ; Quinn et al., 1992; Tucker & Gillespie, 1993) .

To investigate the Keirsey theory, Ware and Yokomoto (1985) first admin-
istered the MBTI to undergraduate psychology students to identify their
personality traits. Each subject was then given a packet containing several
different personality descriptions based on Keirsey's theory, including the
subject's type, reversed function type, reversed attitude type, and the opposite
type. Next, the subjects were asked to indicate the relative accuracies of the
different personality descriptions . Ware and Yokomoto (1985) found that
subjects perceived the Keirsey-descriptions of their MBTI-indicated personality
type to be more accurate than the other type Keirsey-descriptions (i .e . those
not corresponding to the MBTI indicated personality type) . Since all of these
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descriptions were based on Keirsey's theory, the researchers interpreted this
result as supporting the convergent validity of Keirsey's theory, using the MBTI
as the validity criterion .

McCarley and Carskadon (1986) used procedures similar to Ware and
Yokomoto's (1985) except that they provided the subjects with individual
elements from Keirsey's descriptions instead of the whole type descriptions .
McCarley and Carskadon (1986) also provided subjects with elements from
type descriptions based on the MBTI theory . They found that subjects perceived
the elements of Keirsey's descriptions similar to the elements from the MBTI
theory .

A replication of McCarley and Carskadon (1986) found similar ratings by
participants in overall accuracy of personality descriptors between Keirsey and
the MBTI (Ruhl & Rodgers, 1992) that support the earlier study . There was
only one significant difference that emerged, Thinking vs . Feeling. Of the
sixteen types studied, two of the three types that preferred Keirsey's descrip-
tors were Thinking types, while all three that preferred MBTI were Feeling
types .

After determining subject's personality types by administering the MBTI,
Hobby et al . (1987) provided each subject with two complete descriptions of
the subject's indicated personality type, corresponding to the "most similar"
type per Keirsey and per Myers . Note that the type descriptions provided to
participants were not of the types as indicated by the MBTI, but were instead
what each subject would have perceived as "most similar" to the scored type .
The results found for most types no significant difference in how subjects
evaluated the relative accuracy of the two type descriptions . In a few types, the
MBTI-based descriptions were perceived to be more accurate . However,
the results of this study are somewhat ambiguous in that the authors did not
use the type descriptions in their original form .

Overall, the studies by Hobby et al . (1987), McCarley and Carskadon (1986),
Ruhl and Rodgers (1992) and Ware and Yokomoto (1985) are supportive of
the convergent validity of the Keirsey Temperament Sorter . However, two qual-
ifications are necessary to this conclusion . First, these studies investigate only
the theory (Keirsey's temperament theory) underlying the instrument (KTS),
not the instrument per se. In none of the studies was the KTS used . Second,
the studies used the type descriptions from Keirsey's work, not the tempera-
ment descriptions ; i .e. the two-way interactions were not examined.

The following three studies used the KTS instrument . Kelly and Jugovic
(2001) took concurrent measures from undergraduate students from the KTS-
II and the MBTI Form G. They found correlations between individual KTS and
MBTI traits ranging from a low of 0 .60 to a high of 0.78 . According to Kelly



266

	

P. WHEELER, C . JESSUP AND M. MARTINEZ

and Jugovic (2001, p . 55), these correlations are "moderate to strong" and "indi-
cate that the KTS-II has satisfactory concurrent [i .e . convergent] validity." Using
the earlier version of the KTS, Quinn et al . (1992) found correlations between
KTS and MBTI traits ranging from 0.54 to 0 .74 on a sample of business under-
graduates. Tucker and Gillespie (1993), also using the previous version of the
KTS, had correlations between the KTS and MBTI ranging from 0 .68 to 0.84
on undergraduate psychology students. As with Kelly and Jugovic (2001), these
last two studies provide moderate to strong support for the convergent validity
of the KTS .

Another study investigated reliability issues of the KTS (Waskel 1995) .
Waskel (1995) empirically examined the internal consistency of the prior version
of the KTS and found alpha coefficients of 0 .74 for the Extraversion-
Introversion scale, 0 .89 for the Sensing-Intuition scale, and 0 .87 for the
Thinking-Feeling scale and 0 .88 for the Judging-Perceiving scale . Alpha
coefficients of 0.70 and higher are generally considered acceptable levels of
instrument reliability (Nunnally & Bernstein, 1994) .

In summary, numerous validity and reliability studies have been conducted
on the KTS and its underlying temperament theory . The results consistently
provide moderate to strong support for both the instrument and theory . Thus,
researchers are justified in assuming that the KTS provides reliable measure-
ments of certain psychological traits and that the descriptions (as derived from
temperament theory) of these measured traits have valid content and discrimi-
natory power. One weakness in the validity testing that should be noted is that
little has been done using the specific two-way combinations that correspond
to the four temperaments .

Comparing the KTS and the MBTI

Like the KTS, the MBTI is a forced-choice test (Myers et al ., 1998) . It is signif-
icantly longer than the KTS, consisting of 93 questions instead of 70, and thus
requires more time to administer . The MBTI is copyrighted and can be
purchased from Consulting Psychologists Press, Inc . (CPP) in self-scoring,
computer mail-in scoring and online versions . The MBTI has evolved since
1942 to its present version (Form M). Form M replaced the prior Form G as
of 1998 . Both versions are still acceptable for use . CPP requires those admin-
istering the MBTI to meet certain psychological testing training and education
requirements, which are not required to use the KTS .

The MBTI has undergone extensive reliability and validity testing (Harvey,
1996 ; Myers et al., 1998; Wheeler, 2001) . Tests of internal consistency and
temporal stability have consistently provided strong support for the reliability
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of the scores from the instrument. Testing of discriminant, convergent and
construct validity has not been as unvaryingly supportive of the MBTI as those
from reliability studies . The results indicate that the MBTI is measuring aspects
of personality in a way usually consistent with Jungian theory but is not
capturing the personality in its entirety .

A common criticism of the MBTI and Jungian personality theory is that the
former does not capture and the latter does not portray the personality in its
entirety . This is a criticism valid for all personality theories, including tempera-
ment theory, and probably for any scientific model . Theories and models
deliberately oversimplify . The crucial issue is not so much whether the theory
captures all of major aspects of the phenomenon under investigation but whether
it allows researchers to make discriminatory predictions that are testable .
Undoubtedly, a cost-benefit tradeoff is involved ; a balance must be struck
between increasing understanding and furthering research . In this regard, the
KTS and temperament theory are significantly different than the MBTI and
Jungian theory, offering the researcher opportunities to make unique predic-
tions. Temperament theory includes the temperaments as constructs not found
in Jungian theory . As noted above, little validity testing has been done in this
area of the KTS ; therefore, this represents an area open to future research .

RESEARCH OPPORTUNITIES USING THE KEIRSEY
TEMPERAMENT SORTER

Use of the Keirsey Temperament Sorter for research may be approached from
two angles. First, the KTS may be used in a manner similar to the MBTI. The
KTS, like the MBTI, results in preference scores for the four bipolar scales .
Thus, for example, if one wants to use scores for the two mental bipolar scales
to capture cognitive style (as done by Chenhall & Morris 1991 and Vassen et
al., 1993), then these scores can be provided by either the KTS or the MBTI .
The decision should be based on such considerations as reliability, validity,
convenience, availability and cost . Second, as discussed above, unique aspects
of temperament theory distinguish it from Jungian personality theory . If the
research being undertaken involves temperaments, then the KTS, not the MBTI,
should be used .

The KTS can be used to address three general accounting research areas .
First, research can be done on college-aged accounting students ; e .g . the distri-
bution of indicated personality types and temperaments, and relationships of
personality traits to academic performance and choice of major . Second,
research can be conducted on teaching styles ; e .g. understanding the interac-
tion of teaching styles and learning styles from the respective personality traits
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of teachers and students . Third, research in the accounting profession can be
done ; e .g . the distribution of indicated personality types and temperaments, and
relationships of personality traits to career success and job-placement . The use
of the KTS within businesses should also be examined since it is widely used
for management purposes (Keirsey website, 2002) .

Wheeler (2001) gives an extensive review of prior research using the MBTI
to investigate the role of personality traits and types in accounting education
and the profession. This review is suggestive of numerous specific opportuni-
ties for applying personality-based instruments to these three research areas .
For example, despite changes in the accounting environment and repeated calls
for more diversity in the profession, the distribution of indicated personality
traits in the accounting profession has remained remarkably stable .

It appears that much of the stability in personality traits found in the profes-
sion results from the college process and environment . One study (Laribee,
1994) indicates that accounting education involves a filtering-out process that
decreases the percentages of Extraversion, Intuition, Feeling and Perceiving-
preferences among accounting students . Research to explain this filtering is
needed. Is it related to teaching-style, although accounting teachers tend to be
Intuition-preferenced? (Wolk & Nikolai, 1997) . If this filtering is common,
discovering ways to decrease it may allow for increased diversity among
accounting students . At a time of concern about the future of accounting, this
is an area of valuable research .

The learning styles of individuals affect their performance . Personality theory
predicts that personality traits affect learning styles (Myers et al ., 1998) .
Accounting researchers should therefore be able to use personality-based instru-
ments to investigate this relationship among accounting students. Also, many
other learner characteristics can be investigated using personality-based
instruments ; e.g. written vs . oral, team vs. individual, concrete vs . theoretical,
and structured vs. open-ended problems (Myers et al ., 1998) .

Studies of the academic performance in undergraduate accounting courses
have produced mixed results (Gul & Fong, 1993 ; Nourayi & Cherry, 1993 ;
Oswick & Barber, 1998) . Gul and Fong (1993) and Nourayi and Cherry (1993)
found a correlation between personality traits and performance ; Oswick and
Barber (1998) did not . Further research may be conducted to examine why
these mixed results occurred ; e .g. due to differences in the samples . Also, future
research should investigate why the relationship between personality traits and
performance is weaker in introductory accounting courses than in later
accounting courses. If it is not performance, then what personality traits deter-
mine the self-selection of those proceeding to the later accounting courses and
becoming accounting majors and accountants?
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Research is also needed on the personality traits, types and temperaments of
accounting faculty. Investigation of whether there is a relationship between
accounting faculty personality and their effectiveness with certain teaching
methods is warranted . Other potential areas include the relationship between
accounting faculty personality traits and learning styles of students, and the
relationship between accounting faculty personality traits and the accounting
courses they teach.

Only two studies have been done in the area of how accountants perform
their professional tasks (Chenhall & Morris, 1991 ; Vassen et al ., 1993) . These
studies looked only at auditors, cognitive processes, and the Sensing-Intuition
and Thinking-Feeling scales as non-interactive variables . Research of other
professional areas in accounting (tax, consulting, and managerial) is of interest .
A strength of personality-based research compared to alternative types of
psychology-based research is that aspects of the mind besides cognition and
information-processing can be examined; i .e . the mental functions as separate
variables. Thus, research using two-way, three-way and four-way preference
interactions needs to be done in the various aspects of the profession .

Team or group dynamics is one of the more promising areas of personality-
based research (Hammer & Huszczo, 1996) . According to the AICPA's Vision
(1999), the ability to work in teams, in particular "within diverse, cross-functional
teams" is a necessary accounting skill . Team formation is one of the major areas
where personality-based instruments are used in the workplace . Research as to the
effectiveness of these instruments in this area is needed . Recall that personality-
based instruments can examine both cognitive and non-cognitive aspects of teams .
Cognitively, teams may be investigated as problem-solving and decision-making
units by looking at the distribution of mental functions among team members. Do
certain mixes lead to greater efficiency or effectiveness in solving problems'?
Personality-based instruments are also capable of investigating numerous non-
cognitive dimensions of teams . For example, because communication in the team
affects overall team performance, are team members with certain combinations of
traits better at communicating than others?

Research on team formation, as opposed to performance, using personality-
based instruments is needed to investigate the effort management should put
into deliberately constructing teams as opposed to allowing teams to self-select .
If deliberately forming teams is necessary, then research should focus on which
traits and trait interactions are important . Are some membership arrangements
better for certain types of tasks than others? For example, research may examine
the traits of effective teams as they vary with tax, auditing, financial, or
consulting engagements. Similarly, research may indicate that the traits of the
client also have an impact on the accounting team's effectiveness .
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Furthermore, parallel research questions on teams in the classroom need to
be answered using personality-based instruments . Can the accounting instructor
improve the effectiveness of team learning and team projects by selecting
membership based on personality traits, temperaments or types? Do teams self-
select in an equally advantageous manner? Do the personality traits of effective
teams varying with the type of accounting course? For example, are the
characteristics and skills of effective financial accounting teams different than
those of auditing teams?"

In addition to being used for capturing the eight traits and 16 personality
types, the KTS can be used to specifically investigate hypotheses involving the
four temperaments . As discussed above, temperament theory claims to capture
important differences between personalities with the four temperaments based
on two-way interactions of personality traits (Keirsey, 1998 ; Berens, 1996,
1998). Since temperament profiles are different from Jungian type profiles,
different predictions concerning behavior are expected. Another advantage of
the temperament theory approach is that it often requires a smaller sample size
than the 16-personality type approach, depending on the hypothesis under
consideration .

Numerous MBTI studies have been conducted that include two-way interac-
tions of personality traits among the various combinations of traits examined .
These include research into personality characteristics, psychotherapy, health,
education, careers, leadership, management and teams (DiTiberio, 1996 ; Haley,
1997 ; Hammer, 1996 ; Kirby & Barger, 1996; Myers & McCaulley, 1985 ; Myers
et al., 1998; Quenk & Quenk, 1996; Shelton, 1996 ; Walck, 1996) . These are
not temperament studies per se since they do not look exclusively at the four
two-way combinations corresponding to the temperaments . Nor do they employ
temperament descriptions in interpreting the results . They do, nevertheless,
indicate that there is a great deal of potential for temperament studies because
the temperament two-way combinations are among the interactions studied .

CONCLUSIONS

In this paper, three points have been emphasized about temperament theory and
the KTS, especially in comparison to Jungian theory and the MBTI . First,
temperament theory is unique. Second, the KTS has tremendous potential as a
research instrument, similar to the MBTI . Third, while more validity and
reliability testing of the KTS is warranted, much has already been done.

In relation to the uniqueness of temperament theory, temperament theory is
different from Jungian/MBTI theory . Temperament theory has a different, pre-
Jungian history and views Jungian theory as coming, somewhat indirectly, from
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temperament theory . There is significant overlap between the two theories . Both
theories and their related instruments use the eight Jungian/MBTI personality
traits (Extraversion, Introversion, Sensing, Intuition, Thinking, Feeling, Judging
and Perceiving) and the concepts of preference and dominance .

The MBTI and KTS that accompany the two theories are similarly related .
They both measure the four bipolar scales and accompanying eight traits .
However, the KTS was developed specifically to capture the four two-way inter-
actions of the bipolar scales found in temperament theory (i .e . the four
temperaments) . This is not true of the MBTI, which was developed to capture
the four-way interactions (i .e . the 16 types) .

The fact that the two instruments employ the same variables to measure the
same traits allows researchers to use results from both streams . Although both
instruments use the same four scales, how the two theories define the scales
are slightly different . Both theories operationalize the same constructs but with
slightly different emphases. For example, the KTS "Sensing-Intuition" and the
MBTI "Sensing-Intuition" are operationalizations of the same theoretical
construct (Sensing-Intuition) . The questions used in the two instruments to get
at this trait are different, as are the ultimate applications ; i .e . determine four
temperaments vs . 16 types. This difference is understandable given the highly
inclusive nature of the underlying constructs . Personality theorists are trying to
capture a very complex phenomenon (the personality) with only four bipolar
scales. This partially explains the less than perfect correlation between the two
instruments, generally around 0 .75 .

In relation to KTS' potential as a research instrument, the KTS is a psycho-
metric instrument used to measure constructs (i .e . Extraversion-Introversion ;
Sensing-Intuition; Thinking-Feeling; Judging-Perceiving) deriving from person-
ality type theory, like the MBTI . Accordingly, researchers may use these
measurements in several different ways :

(1) To determine the four two-way interactions known as the temperaments .
This is what the KTS was specifically developed for, yet little has been
done in this area of accounting .

(2) To determine the four bipolar scales and accompanying eight traits, and
use these separately . For example, the Sensing-Intuition and Thinking-
Feeling scales have been used separately to operationalize "cognitive style"
(e.g . in accounting, Chenhall and Morris 1991) . Another example of a study
using traits in the accounting profession is the use of the Extraversion-
Introversion to predict CPA supervisory opportunities (Satava 1997) .

(3) To determine the 16 MBTI/Jungian types . This is not the reason for which
the KTS was developed, but the reason for the MBTI. Nevertheless, the
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KTS can provide this . Because of the overlap between the KTS and MBTI,

researchers using the KTS may draw from and expand on the results from
the extensive MBTI research stream .

(4) To obtain multiple measures of the same phenomenon using both the KTS
and the MBTI. Multiple measures yield different applications, which
advances research and integration across models . Also, they assist individ-
uals in determining their "best fit" type . Evidence of this is apparent in the
literature as temperament theory is currently being fused with concepts of
systems thinking and multiple intelligences . 12

In summary, the Keirsey Temperament Sorter is an instrument that allows the
accounting researcher to measure certain traits of the personality defined in terms
of temperament theory and, indirectly, Jungian personality type psychology .
These theories do not limit themselves to any one aspect of the personality, such
as information processing, but instead look at the whole personality . The broad
scope of temperament theory is an advantage because, through the use of the
KTS, it enables the accounting researcher to capture more variation in experi-

mental subjects than that of more specialized psychological paradigms and instru-
ments. There is a rich stream of potential accounting research that can be
conducted with the KTS, as illustrated by the small number of accounting
articles using personality theories and instruments. The personality types,
temperaments and traits of accounting students, teachers, and professionals have
been investigated in only a few areas . The MBTI research stream is another rich
source from which the accounting researcher can draw examples because the

KTS and MBTI have many features in common . Accounting researchers have

many opportunities open to them using the Keirsey Temperament Sorter and
other Jungian-based instruments .

It is not the purpose of psychological typology to classify human beings into categories -
this in itself would be pretty pointless . Its purpose is rather to provide a critical psychology
which will make a methodical investigation and presentation of the empirical material
possible . First and foremost, it is a critical tool for the research worker, who needs definite
points of view and guidelines if he is to reduce the chaotic profusion of individual
experiences to any kind of order. (Jung, 1971, pp. 554-555) .

NOTES

1 . The literature uses the following standard abbreviations : E for Extraversion, I for
Introversion, N for Intuition, S for Sensing, T for Thinking, F for Feeling, J for Judging,
and P for Perceiving. For ease of reading, we have avoided using the abbreviations
except where necessary . Accordingly, the abbreviations are used in tables and with
combinations of traits (e .g . ESTJ for Extraversion-Sensing-Thinking-Judging) . We have
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retained the convention of capitalizing traits and functions to distinguish the specialized
terms from their everyday counterparts - thus, Introversion (the trait) vs . introversion
(the common term) .

2. The terminology may seem confusing initially . Traits refer to individual charac-
teristics such as Extraversion, Introversion, Intuition, Sensing, Thinking, Feeling, Judging
or Perceiving . The bipolar scales (or dichotomies) are the four complementary pairs of
the traits ; e .g . the Intuition-Sensing pair is the Perceiving bipolar scale . Types refer to
the four-way combinations or interactions of these traits ; e .g . ENTP is a type . Types
are usually associated with Jungian personality type theory . Temperaments are specific
two-way combinations of traits and are usually associated with temperament theory .

3. Temperament theory does not claim to explain all - or even a majority - of the
aspects of personality but it does claim to make testable predictions about personality .
Like any scientific model, it oversimplifies but hopefully not to the point of being useless
for experimental purposes .

4. For an in-depth review of this history, see Keirsey (1998) .
5 . In should be noted that the MBTI is in a similar situation with regard to its

foundations . The theory behind the MBTI derives from Jungian psychology, which is
primarily a clinical and observation-based psychology, not an experimental one (Spoto
1989). Jung (1971) states that he can give "no a priori reason for selecting" the
divisions he used (p . 437) . The input-process-output model used in this paper to explain
some of the theoretical constructs are from systems theory and are a latter addition . The
experimental support for Jungian theory derives largely from the results obtained from
employing the MBTI . Similarly, the experimental support for temperament theory should
be based on the effectiveness of the KTS .

6. Jung (1971) explicitly developed a model with 8 types . As discussed further in
the Jungian Personality Type Theory section, the model was expanded to 16 types . Most
current Jungians accept this expanded model as consistent with ideas implicit in Jung's
psychology . Thus, these 16 types are generally referred to as the 16 Jungian types .

7. There is some disagreement among the experts on this point . The orthodox view
is that very little change in the personality-type occurs over time . Myers et al . (1998 :
164) reports evidence that an informal study conducted over a 50-year period found
that 54% of the participants changed either none of their four preferences or only one .
The probability of this occurring by chance is 6 .25% (Myers et al., 1998). Some,
however, hold that radical changes in the individual's personality type can occur during
middle age (Mid-life Crisis) (see Pascal, 1992) . Another interesting point here is Jung's
belief that a perfectly formed individual would possess all 6 traits equally and in balance
(Jung, 1971). However, he thought it extremely unlikely that this ever occurs, especially
since the personality-structure is strongly set during early childhood . Furthermore, an
individual with this ideal personality would probably not have a "personality" or "self
in the traditional sense . The homogeneity of traits would result in an individual without
the kinds of differentiation that are used to identify different types of persons .

8 . This is a good illustration of Jung's de-emphasis on the unconscious in contrast
to Freud .

9. Since the MBTI and KTS are basically measuring the same eight traits or vari-
ables (Extraversion, Introversion, Intuition, Sensing, Thinking, Feeling, Judging and
Perceiving), the two-way combinations derived from the MBTI should also indicate the
corresponding temperaments . There are some slight differences in how the KTS and
MBTI define and measure the eight traits, as to be expected since the two instruments
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use different sets of questions . Studies between the two instruments in regard to the
eight trait variables indicate correlations in the range of 70% (Berens, 1996; Keirsey
website, 2002). Thus, at the level of the individual eight variables, the two instruments
may be used interchangeably, with some precautions .

10 . For the website version, the profile analysis of the four temperaments is free,
but the 16 type version using four letters similar to the MBTI is available only if
purchased .

11. For examples of personality type-based research in non-accounting areas, see
Gardner & Martinko, 1996 ; Hammer, 1996 ; and Myers et al ., 1998 .

12. There are other reasons to consider using the KTS instead of the MBTI . These
are primarily logistical and are therefore of secondary importance .

(a) The KTS is shorter . It requires less time, which is often an important considera-
tion when trying to use a psychometric instrument in conjunction with another
experimental task .

(b) The online version of the KTS is immediately available . It can be administered
in any lab with an Internet connection. The scoring is also done online, relieving
the researcher of this task, which may introduce errors . The MBTI must be
purchased, installed, have a license agreement, etc .

(c) The researcher does not need to be "qualified" to administer the KTS . MBTI
requires researchers to have a certain degree of training .

(d) While the online KTS (KTS website, 2002) is not completely free, it is less expen-
sive than the online MBTI . The KTS website (2002) provides the temperament
results free, but full scoring of the eight separate traits (i .e . the four letter version
of 16 types) must be purchased . Paper versions of the KTS are also less expen-
sive than those of the MBTI . Furthermore, Please Understand Me II (1998)
includes a paper copy of the KTS without restricting its use . If the two-way inter-
actions of the four temperaments are all that an individual researcher or educator
is interested in (rather that one of the 16 four letter types), then the KTS website
(2002) provides this service at no charge .
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