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ABSTRACT

THE EFFECTS OF TIME CONSTRAINTS
AND
CATEGORY ACCESSIBILITY ON DECISION MAKING PROCESSES
By

Brian Matsu Hults

This research investigated the effects of time
constraint, category accessibility, and subject knowledge on
decision making processes. A model of the decision making
process was developed, and time constraint, subject
knowledge, and memory structure effects on decision making
processes were examined within the framework provided by
that model. Subjects participated in a personal computer
choice task. They were primed with schema relevant to
personal computers. Then, subjects were presented with
several computer choice problems using a micro computer to
present the alternatives and attributes that described the
alternatives. The choice problems varied in the amount of
time subjects had to complete the problem. It was
hypothesized that priming would lead subjects to increase
the number of times they examined the primed attribute, and
select a computer high on the primed attribute. This effect
was posited to be moderated by subject knowledge of
computers. However, under conditions of high time
constraint, computer experts were expected to be as

susceptible to priming effects as novice subjects.
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A major limitation of the study was the unreliability
of the subject knowledge measure (C{ = .55). Thus, a second
measure of subject expertise was developed (Experience
Working with Personal Computers). This construct had an
alpha reliability of .72.

It was found that time constraints caused subjects to
switch from linear to nonlinear decision making strategies.
There was no effect of shbject knowledge or experience on
linearity of search. Time constraints caused subjects to
increase the amount of search on the primed attribute, but
there was no prime X time constraint interaction on the
number of times the primed attribute was accessed. There
was also no interaction between subject knowledge and
priming on search processes. However there was a
significant subject experience X prime interaction on the
number of times they accessed the primed attribute.

Time constraints, subject knowledge, and subject
experience all had significant effects on access latency.
Time constraints led to a significant decrease in the number
of times subjects chose an alternative rated highly on the
primed attribute. The effect of the time constraint X
priming interaction was in the expected direction, but did
not reach statistical significance. The effect of the prime
X knowledge interaction on choice was significant, but in
the opposite of the expected direction. There was no
significant interaction between subject experience and

priming on choice.
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The results of this study are discussed with respect to
the Wyer and Srull (1986) information processing model. It
was concluded that the nature of the priming mechanism is
probably more complex than originally postulated by Wyer and
Srull. More research needs to be done to clarify the nature
of the priming mechanism, goal schema, and processing

procedures outlined in the model. Future research should

also combine input (e.g., time constraints, priming),
process (e.g., latency, access, linearity), and outcome
(e.g., final choice, ratings) variables within single

studies. These studies should be based on a priori
determined theoretical frameworks and integrated bodies of

hypotheses.
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INTRODUCTION

The topic of decision making has recently received
increased attention in several diverse literature areas
including cognition (Kahneman and Tversky, 1974), social
cognition (Bargh, 1984), consumer behavior (Bettman & Sujon,
1987; Wright, 1977), medicine (Eddy, 1982), and clinical
psychology (Butcher & Scofield, 1984). The factors and
processes examined in decision making research have also
been extremely diverse. Some researchers have examined the
biases and inaccuracies involved in the statistical
reasoning processes of individuals (Kahneman & Tversky,
1974; Nisbett, Krantz, Jepson, & Kunda, 1983). Other
researchers have examined the effects of time constraints on
confidence in final decisions (Christian-Szalanski, 1980).
Still other researchers have taken a process tracing
approach, and examined the effects of information load on
subsequent information processing (Payne, 1976).

Somewhat juxtaposed to this wealth of empirical
research has been the marked lack of theoretical development
in the field. While several theorists have reviewed the
literature (Abelson & Levi, 1985; Pitz & Sachs, 1984; Payne,

1982, Einhorn & Hogarth, 1981, Slovic, Fischoff, &
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2
Lichenstein, 1977), a dominant theoretical perspective did
not result from these reviews.

An exception to this rule is the work of Beach and
Mitchell (1978). They proposed a s8ix step model of the
decision making process, and describe two steps in the
process in some detail. Unfortunately, their work addresses
only a portion of the decision making process. Further,
their model does not adequately describe the complex
information processing activities that are involved in most
decision making tasks. It is too simplistic to allow for a
detailed discussion of decision making processes. This
model is described and critiqued in more detail in the
General Theory of Information Processing chapter.

While the theoretical sophistication of this literature
remains suspect, the practical importance of the research
cannot be disputed. For example, there are very few people
who would argue against the necessity of a thorough
understanding of the factors and processes involved in how
physicians make decisions on the necessity of patient open
heart surgery or mammography. Clinical psychologists must
decide whether clients should be institutionalized.
Organizational leaders must decide on the direction in which
their corporation will move over the course of several
years. These decisions have enormous implications for the
lives of the individuals involved. Further, there is

evidence that suggests that these "experts" are subject to a
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3
variety of biases and inaccuracies in their decision making
processes (Eddy, 1981). Thus, there is a pressing need to
obtain a greater understanding of how these decisions are
made and to develop mechanisms to assist people to make more
accurate, unbiased decisions.

This dissertation integrates research and theory across
several areas of decision making. A general information
processing framework is presented to organize the results of
previous research, and to indicate areas in which additional
research is needed. The focus of this research is on
identifying factors affecting decision making processes, and
the impact of these processes on final choice.

There have been two basic approaches used to study
decision making processes. While these approaches have
generally not provided decision makers with normative rules
for making appropriate decisions, they are useful for
describing the processes involved in various decision making
situations. One approach is the statistical modeling
approach (Dawes & Corrigan, 1974). This approach is based
on an input-output analysis of the decision making
situation. First, the factors relevant to a particular
decision are presented to subjects. Then, subjects are
asked to make a decision based on an analysis of the
factors. Subject decisions are then regressed on the
factors presented to them. Statistical weights are assigned

to describe the importance of each factor.
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4

The validity of the statistical model for predicting
the decisions of subjects has been well documented (Dawes &
Corrigan, 1974; Dawes, 1979). However, the linear model
retains its predictive power even if the model does not
faithfully replicate the processes used by decision makers.
For example, two or more models may be algebraically
equivalent, but suggest different underlying cognitive
processes (Anderson, 1969; Hoffman, 1960). This problem is
exacerbated by correlated predictors, and the subsequent
instability of the beta-weights of the predictors.

An alternative approach to examining decision processes
is the process tracing approach (Svenson, 1979). Process
tracing examines the discrete steps taken in the
implementation of decision strategies used by decision
makers. These steps are usually recorded through the use of
verbal protocols or information boards.

Studies using a verbal protocol procedure require
subjects to think aloud during the decision making process.
The verbal statements are recorded and search strategy is
inferred from the pattern of search evidenced by the verbal
statements.

There are two ways to present decision tasks using
information boards. Early information board studies
primarily utilized mechanical boards. These boards contain
cards with pieces of information written on them placed face

down in an alternative - attribute matrix. Subjects are
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5
asked to manually turn over the pieces of information they
wish to examine. The experimenter manually records the
subjects’ pattern of search.

Recent technological advances have resulted in the
development of computerized information boards. These
boards allow subjects to interactively search through
alternative - attribute matrices. The computer displays the
relevant information, and often records the search process,
latency of response, and final choice. These types of
information boards reduce demands on experimenter time, are
less intrusive to subjects, and are usually more accurate
than mechanical information boards (Lantos, 1982).

The process tracing approach overcomes some of the
problems incurred from the use of the statistical model and
allows for an in-depth analysis of the search processes
leading to the decision (Svenson, 1979). The utility of
this approach for examining decision making processes has
been demonstrated in a number of studies (see Ford, Schmitt,
Schectman, Hults, & Doherty, in press, for a review).

Because of the process focus of this paper, and the
advantages provided by the process tracing approach for
examining decision processes, this method will be utilized
in the present study. This paper examines the effect of two
factors, time constraints and category accessibility, on the

decision making processes and subsequent choice.



decis
reses
decis
tradi
typic
strat

searc

eXam:
80C]i¢
the
Incoy

ar.d 1

ang



6

Time and Category Accessibility in Decision Making

Time constraints and category accessibility effects on
decision making have been examined from two very different
research paradigms. The effects of time constraints on
decision making have been primarily examined in the more
traditional decision making literature. These studies
typically focus on the effects of time constraints on
strategy selection, search processes, type of information
searched, decision confidence, and accuracy.

Category accessibility effects have primarily been
examined from an information processing perspective in a
social judgment paradigm. These studies typically focus on
the effects of priming on the processing and storage of
incoming information, likelihood of construct activation,
and final choice.

Dependent variables similar to those used in the more
traditional decision making research are examined in this
study in order to more adequately describe the effects of
time constraints and category accessibility affects on
search processes. Examining the effects of time constraints
and bategory accessibility on search processes will clarify
how contextual factors (time constraints) and memory factors
(category accessibility) interact to affect search processes
and final choice. Further, the utilization of the
information processing perspective provided by the category

accessibility literature should allow for more specific
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7
predictions about the effects of these two factors on search
processes and final choice than were previously possible.
The practical and theoretical implications of this
integration are discussed in more detail below.

Time Factors in Decision Making. From a practical
perspective it is not unusual for decisions to have to be
made under some sort of time constraint. In the operating
room, doctors often need to make decisions very quickly.
Similarly, in the rapidly changing world of business, it is
not unusual for very important and very complex decisions to
have to be made within remarkably short time constraints.

Yet, there has been very little research on the impact
of time constraints on the decision making processes. Most
of the research examining the effect of time constraints on
decision making has been based on an input-output analysis
(e.g., Christian-Szalanski, 1980, Zakay & Wooler, 1984).
These studies typically examine the effects of time
constraints on a variety of factors including confidence in
decisions, strategy selection, or accuracy of choice. There
have also been a very few process tracing studies examining
the effects of time constraints on search processes (Ford et
al., in press). The effects of time constraints on search
processes have been examined from only one research paradigm
and these studies used very similar sets of alternatives and

attributes. Further, the interactions of time constraints
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8
with other potentially relevant variables (e.g., category
accessibility) have not been examined.

Memory Accessibility and Decision Making. Category

accessibility research has examined the availability of
mental constructs on the processing of incoming information
and final choice. Category accessibility has been shown to
influence how incoming information is processed and stored
(Wyer, Srull, & Gordon, 1984), and final judgment (Higgins,
Rholes, & Jones, 1977). While most of this research has
been done in a social judgment paradigm, the basic
information processing principles which are involved can be
applied to any decision making context (Wyer & Srull, 1986).

From a practical perspective, under most conditions
decision makers have certain schema or mental constructs
primed in memory when entering a decision making context.
Some schema are chronically more accessible in memory than
others (Higgins, King, & Mavin, 1982). Other schema are
likely to be highly accessible because they have been
recently used in another context (Wyer & Srull, 1986).

The primed schema are likely to affect the processing
of information within the subsequent decision making
context, even if they are not directly relevant to the
decision to be made (Wyer et al., 1984). The impact of that
influence on the decision making process is currently not

clear.
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Recent research has demonstrated that the primed schema
may affect both search processes and final choice in other
types of decision making contexts (i.e., consumer behavior:
Bettman & Sujon, 1987). The primed schema are likely to
cause subjects to differentially weight the importance of
certain factors when making the decision. This research is
currently in its infancy and there are a number of
methodological shortcomings that must be overcome before
firm conclusions may be drawn. Further, a number of
important factors, such as the effect of multiple primes on
search processes and the interaction of priming effects with
the decision context remain unexamined.

Integration and Theoretical Implications. The hurried

decision maker is much more the norm than the exception in
modern society (Toffler, 1970). Rapid changes in
increasingly complex environments place severe demands on
decision makers. This situation is dramatically illustrated
in the business environment. Research has shown that
managers spend an average of less than four minutes on any
given decision (Mintzburg, 1973). They do not have time or
the expertise to utilize sophisticated management
information systems for making many of their decisions.
Thus, they must a) make decisions very rapidly, and b)
switch from issue to issue very rapidly.

The decision making processes involved in this

increasingly common situation are poorly understood. The
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10
effects of time constraints and the processing of previous
information on subsequent decisions has not been examined.
This study is an attempt to delineate the processes
underlying decision making in these types of situations.
Further, it is hoped that by examining this very practical
issue, a valuable theoretical contribution to the literature
will result.

There is currently a rich body of theory in the
category accessibility literature that is potentially
relevant to other judgment and decision making paradigms.
However, most of the research in this area has focused on
the impact of an environmental factor (e.g., a prime) on
final choice. Within this paradigm, there have been few
attempts to examine the effects of priming on the search
process. Process implications have been inferred from the
impact of the prime on final choice. Further, this
literature has not examined various aspects of the problem
situation, other than priming, on the decision making
processes. An examination of contextual (e.g., time
constraints) factors within a priming paradigm could do much
to expand knowledge and theory in this area.

Conversely, while there has been a good deal of process
focused research in the more traditional decision making
literature, there has been a marked lack of theoretical
development. The theory that has been discussed has been

very simplistic in nature, and constrained to the decision
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making context (e.g., Beach & Mitchell, 1978; Payne, 1982).
These theories attempt to describe how people may behave in
various decision making situations. However, they do not
adequately describe the complex information processing
activities that are involved in most decision making
situations. Thus, they are too simplistic to allow for a
detailed examination of decision making processes. Further,
the role of memory in the decision making process has
generally not been addressed by these theories (Einhorn &
Hogarth, 1981).

Utilizing information processing theory drawn from the
category accessibility literature in a decision making
paradigm clarifies the nature of the processing that occurs
when making a decision. Further, information processing
models help describe the role of memory structure in the
decision making process. Thus, while the process tracing
literature has assisted researchers to map the processes
involved in decision making, the use of theory drawn from
social psychology can help us to understand and predict
these processes. In other words, previous research has led
to the identification of several types of compensatory and
noncompensatory decision making processes (e.g., additive
difference, conjunctive, lexicographic, and elimination by
aspects). Utiligzation of information processing theory from
social psychology should allow researchers to predict not

only which strategy will be chosen, but which pieces of
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information will be examined, the order those pieces of
information are examined in, and final choice. Thus,
utilization of this theoretical base should assist
researchers to predict more accurately the behavior of
decision makers.'

For example, the literature has shown very clearly that
when decision makers are presented with a large number of
alternatives and a large number of dimensions describing the
alternatives in a decision making context, they tend to use
noncompensatory decision processes (Ford et al., 1987).
However, it is not clear which pieces of information are
most likely to be searched or contribute to the final
decision. Knowledge about the structure and accessibility
of memory is needed to increase understanding in this area.
Thus, the use of theory from the category accessibility
literature allows researchers to hypothesize not only which
strategy decision makers are likely to use, but also which
pieces of information are most likely to be searched, the
order of search, and final choice.

The next two sections (Chapters 2 and 3) review the
literature on time constraints on decision making and
category accessibility effects on social judgments. This
information provides the necessary background for the
development of an information processing model of decision
making drawn from the social cognitive literature in Chapter

4. The next section utilizes the model developed in Chapter
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4 to develop the hypotheses of this proposed study. This is
followed by a description of the Method used in this study.
Following the Method section, the Results of the study are
described. Finally, the Discussion section examines the
implications of the results, and describes some future

research directions.
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TIME CONSTRAINTS and DECISION MAKING

In this section, studies examining the affects of time
constraints on strategy selection, search strategy (process),
and the type of information examined are reviewed. Then, the
effects of time constraints on decision confidence and
decision accuracy are described. In the last section of this
chapter, the findings of these studies are summarized.

Strategy Selection

Most of the studies examining the effects of time
constraints on strategy selection look at the type of problem
solving heuristic adopted by subjects under various time
constraints. For example, Smith, Mitchell, and Beach (1982)
examined the complexity of various accounting methods used by
subjects in an investment analysis problem under different
conditions of time constraint.

Christensen-Szalanski (1978) examined a cost-benefit
model of strategy selection. The basic premise of this model
is subjects select a strategy that results in the greatest
expected gain in utility given certain outcome contingencies
and the costs or effort to the subject associated with
solving a problem. Thus, decision makers do not necessarily

seek to obtain the optimal, or best solution to any given

14
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problem. They will primarily seek to maximize their benefits
given certain parameters associated with the problem.

Christensen-Szalanski (1978) manipulated decision value
(the benefit of using a complex decision strategy) and
measured the complexity of the strategy chosen to solve
various accounting problems and how much time was taken to
solve the problems. It was found that as the value of making
a correct decision increased, subjects used more time and
selected more complex strategies to solve the problems.

Christensen-Szalanski (1980) performed a further
examination of the cost-benefit model of strategy selection.
In the first experiment, time constraints and expected
benefits were manipulated. The dependent variables were
problem solving method chosen and preferred strategy (i.e.,
if you had more time to solve the problem, which strategy
would you have chosen?). The results indicated that
immediate deadlines caused subjects to use less complex
strategies, less time to solve their problems, and increased
the number of subjects who would have preferred to use an
alternative (more complex) strategy.

In a second experiment, Christensen-Szalanski (1980)
examined the relationships among aptitude, strategy
selection, and time. It was found that high and low ability
subjects did not differ in the complexity of strategies used
to solve problems. However, high ability subjects had much

more accurate problem solutions then low ability subjects.
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It was also found that high and low ability subjects used
similar amounts of time to solve problems. This result is
consistent with the model’s predictions. Intuitively, it
would seem that, for novices, the cost of thinking of a
problem would be greater than that for an expert. Thus, the
novices should spend less time on the task. However,
strategy selection is a function of strategy accuracy,
strategy cost, and expected benefit. Thus, for a given level
of benefit, a problem solver appropriately invests more time
when it is more costly to think and less time when it is less
costly to think to obtain a given level of benefit. For
example, low ability subjects are likely to invest more time
(higher cost) to obtain some desired minimal level of
benefit.

Smith et al. (1982) also examined the utility of the
cost benefit model of strategy selection. They investigated
the effects of task complexity, task significance and time
constraints on strategy selection. It was found that under
conditions of high time constraint, subjects used less
complex problem solving strategies. There was no effect of
task significance on strategy selection. As task complexity
increased, strategy complexity decreased. This was a rather
surprising finding. However, they posited that under time
constraints, or when working on very difficult problems,
subjects doubt their ability to implement difficult solutions

to problems. This affects the expected benefits associated
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