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ABSTRACT

Research examined information combination in both choice and
pre-choice (screening) phases of decision making.

Three

experiments required subjects to review a set of
multiattributed options for a possible purchase.

Each

option had either high or low expected probability of
availability, and a set number of positive or negative
attributes.

In the first experiment, subjects were asked to

indicate their preferred choices.

Analysis showed that the

majority of subjects multiplicatively combined the
probability of option availability with other option
attributes, as predicted by expected utility theory.

In the

second experiment, subjects were asked to eliminate
unacceptable options, but not choose.

Analysis showed that

the majority of subjects additively combined information on
negative option attributes (violations) with low probability
of option availability, as predicted by image theory.

The

third experiment showed that when choice immediately
followed screening, 28% of the subjects used mUltiplicative
information combination to make the choice, 28% used
additive combination, and both types of combination were
equally dominant in the remaining 44% of the subjects.
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INTRODUCTION
Decisions that involve choosing from among multiple
options frequently occur in two steps, particularly when
there are many options and when those options have many
attributes.

The first step consists of screening out

unacceptable options (Beach and Mitchell, 1987; Beach,
1990).

The second step consists of choice of the best

options from among the survivors of screening.
decisions are common:

Two-stage

Hiring decisions often involve

choosing between many qualified applicants.

Investment

decisions require choices among numerous securities.
Medical decisions may involve the distribution of scarce
resources among many competing patients.

In all of these

situations (and countless others), decision makers must
first screen their options to a managable number, and then
make a choice.

An understanding of how screening and choice

differ, and how they are accomplished, is thus vital to
supporting these phases of decision making, regardless of
the context of the decision.
Screening, in part, takes place simply because the
decision maker cannot cognitively manage (i.e., "keep track
of") all the attributes of all the options, making
comparison (and thus choice) difficult or impossible (Payne,
1976; Payne and Braunstein, 1978).

Other factors that have

been shown to prompt decision makers to screen prior to

9

choice include time pressure (Payne, Bettmann, and Johnson,
1988; Christensen-Szalanslci, 1980), goals to increase
accuracy and decrease effort (Creyer, Bettman, and Payne,
1990), cognitive ability of the decision maker (Bettman,
Johnson, and Payne, 1990; Christensen-Szalanski, 1980), and
payoffs (Christensen-Szalanski, 1978).
Image theory (Beach, 1990; Beach and Mitchell, 1987,
1990) contends that option screening occurs through the use
of a simple, noncompensatory strategy that focuses upon
options' negative attributes.

In a noncompensatory process,

positive and negative attributes are not balanced or "traded
off" against one another.

In image theory only the negative

features of the options are assessed to determine an
option's acceptability.

options are considered individually

(they are not compared to one another), in terms of whether
or not (0, -1) their attributes are compatible with criteria
relevant to the decision.

These criteria fall into three

general groups: the decision maker's values (i.e., personal
and professional standards for the decision such as quality,
efficiency, and ethics); the decision maker's goals; and the
decision maker's plans for achieving those goals.
Because the process only focuses on incompatibility, if
an option's attributes are compatible with the relevant
criteria, nothing happens.

If one or more of the attributes

violate a criterion, the violation registers as a -1.

Each
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criterion may have a different weight in the particular
decision.

Thus, the option's overall compatibility with a

decision maker's criteria is the sum of the importance
weights of the violated criteria.

A sum of zero indicates

complete compatibility with the criteria and increasingly
negative sums indicate increasing incompatibility.

At some

point the sum is too negative (the option is too
incompatible with the criteria) for the decision maker to
accept the option.

This point is called the rejection

threshold, and options that fall below it are rejected.
This compatibility test can be mathematically summarized:

n

c=

m

E E

t=l c=l

WcVtc ; V tc

where the compatibility,

=

-1

Va,

0.00 ~ W~ 1.00

(1)

g, is zero when a candidate has no

violations and decreases (i.e., is more and more negative)
as the number of violations increases; t

is a relevant

attribute of the option; Q is a relevant standard; Y is a
violation of standard Q by attribute t of the option; and

~

is the importance weight for each of the relevant standards-~

is between and including 0.00 and 1.00.
Image theory's view of the screening process is based

on considerable empirical evidence (e.g., Crow, Olshavsky &
Summers, 1980; Lussier & Olshavsky, 1979; Nichols-Hoppe &
Beach, 1990; Park, 1978; Payne, 1976; Olshavsky, 1979).
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Further research has revealed much more about the screening
process, underscoring how different it is from choice
processes.

This research has considerable breadth and

generalizability.

For example, tasks have included

screening plans for introducing a new product (Beach, smith,
Lundell & Mitchell, 1988), business acquisition options
(Rediker, 1988; van Zee, Paluchowski & Beach, 1992), jobs
(Beach & Strom, 1989), and rooms (Potter, 1991a, 1991b;
Potter & Beach, 1990; van Zee, Paluchowski & Beach, 1992).
Subjects have included executives, American and Japanese
business students, and American undergraduates (Potter &
Lituchy, 1991).

Subjects also have held different

organizational and social roles (executives, friend) and
operated under differ8nt organizational constraints (Potter,
1991b).
The general findings of these studies are that, first,
screening is based on a noncompensatory, additive
combination of an option's negative characteristics (i.e.,
violations)

(Beach, smith, Lundell & Mitchell, 1988;

Rediker, 1988; Beach & Strom, 1989).

Second, information

used in screening is usually disregarded in a subsequent
choice when additional information is presented during the
choice phase of the decision (van Zee, Paluchowski & Beach,
1992).

Third, when the options that survive screening

become unavailable, decision makers prefer not to rescreen
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previously rejected options (Potter & Beach, 1990).

Fourth,

when confronted with this latter situation, decision makers
typically reduce their rejection thresholds by (1)
increasing the sum of violation weights they will accept
before rejecting an option, and (2), decreasing the
importance weights they assign to the various criteria of
the decision (Potter, 1991a, 1991b; Potter & Beach, 1990;
Potter & Lituchy, 1991).

This criterion discounting has

been shown to be robust across time,

(Potter, 1991b),

generalizable across cultures (Potter & Lituchy, 1991), and
invariant across organizational roles (Potter, 1991a).
In contrast, the choice step in decision making differs
from screening in two key ways.

First, choice may be

compensatory or noncompensatory, in contrast to screening
which is exclusively noncompensatory.

Second, whereas

screening is accomplished using the single strategy
described above, choice can be accomplished using a variety
of strategies (e.g., maximization of expected value,
elimination by aspects, satisficing, etc.).

Research shows

that decision makers select a strategy from their repertory
of choice strategies when making choices; the selection
being contingent upon the surrounding circumstances (Beach
and Mitchell, 1978).
Another difference between the screening and choice
processes may lie in how probabilistic information is used
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in conjunction with other attribute information during the
two processes.

Below is a discussion of what is known about

the combination of probabilistic information with other
attribute information during choice, and what is believed to
be the case during screening.

Probabilistic Information Combination in Choice
Decision making under risk describes the situation in
which the decision maker knows the utility or value of the
outcomes if one chooses an option, but is uncertain about
whether or not he or she will actually receive those
outcomes.

Normative theory of choice prescribes that the

decision makers choose by determining the expected utility
(EU) of the option, which is the product of the utility of
the option's outcomes and the probability of actually
receiving those outcomes were the option the one that was
chosen.

The utility of an option with multiple attributes

is determined compensatorially: positive and negative
attributes both are taken into account and balanced against
one another.

The option with the highest expected utility

dominates and is the one that should be chosen (Bernoulli,
1738/1954; von Neumann and Morgenstern, 1947; Savage, 1954).
The availability of an option's outcomes becomes a
factor with special significance in behavioral decision
research when it is viewed as information about the
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probability that an option's outcomes will be realized were
that option chosen over other options.

When availability is

interpreted in this way, the decision maker should
(according to EU theory) combine it multiplicatively with
the utility of the option's outcomes, based upon other
information about option attributes, in order to make
choices.

The multiplicative model of expected utility can

be expressed by the following equation:

rn

EU =

m

LL L

(2 )

t=l c=l

where, Nte

=

1, Vte

=

-1, and .00 ,< W >, 1.00.

EU is either positive or negative, t

is a relevant attribute

of an option, c is a relevant criterion,
attribute,

-N~

N~

is a positive

is the absence of a positive attribute, We is

the importance weight for criterion c (W is between and
including .00 and 1.00), and P a is the probability that the
option's outcomes will be available when they are wanted.
In order to more clearly compare the EU model with
image theory's model of screening (eq. 1), some of image
theory's terminology can be used in place of some of that
used in the EU model.

Instead of expressing the absence of

a positive attribute as -Ntc in the EU model, image theory's
concept of a violation can be substituted for that term.
This modified version of the EU model can be expressed:
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EU =

rn m
lL E

(2.1 )

t=1 c=1

where, Ntc = 1,

VIC

= -1, and .00 \< W >, 1.00.

As an example of a choice between options using the EU
model, a decision maker may have two options, each with four
weighted attributes.

The first option may possess only

three of the attributes.

The sum of the attribute weights

is equal to the sum of the weights of the extant attributes
minus the weight of the missing (or violated) attribute.
This sum is multiplied by the probability of receiving the
option were it the one chosen.

The second option may

possess only two of the attributes, with the remaining two
attributes representing violations of those attributes.
Again, the sum of the weights of the violated attributes are
subtracted from t:he sum of the weights of the existing
attributes.

This remaining sum is then multiplied by the

probability of availability.

Which option will dominate is

thus a furtction of the weights of the attributes (and
violations of the attributes) and the probability.
Probabilistic Information Combination in Screening
Potter and his colleagues have examined screening
behavior under circumstances of limited option availability
(Beach and Potter, in press).

variations have included

manipulations of organizational context (Potter, 1991a),
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cultural background of decision makers (Potter and Lituchy,
1992), and time (Potter, 1991b).

All of these studies show

that when the outcomes of acceptable options become
unavailable, decision makers discount the criteria they use
when they must reconsider previously rejected options.

In

effect, in order to build a set of acceptable options from
among those that they had previously rejected, decision
makers lower their standards, often by as much as 15%
(Potter and Beach, in press).

Although this finding is very

robust, decision makers clearly do not like being in this
situation: In one experiment, Potter and Beach (1990) found
that when the outcomes of acceptable options became
unavailable, eighty-nine percent of their subjects preferred
to consider new options, rather than reconsider options that
they had previously rejected as unacceptable.
These experiments varied outcome availability only
inasmuch as outcomes were either completely available or
completely unavailable.

We do not know what effect

indeterminant, probabilistic, availability information has
on screening behavior, nor do we know how this information
is combined with other attribute information during
screening.

Although image theory does not explicitly

address issues of probabilistic outcome availability, it is
reasonable to assume that during screening, availability is
treated as any other criterion.

The individual decision
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maker would have his or her own standards about what degree
of availability would constitute a violation of the
criterion, and would impose his or her own weight on the
criterion.

When the availability criterion is violated, the

violation is additively combined with other criterion
violations for the option in question.

The sum of these

(weighted) violations will then either exceed or fall short
of the rejection threshold, determining whether the option
will or will not be screened out.

Implications
As noted above, image theory can be interpreted as
viewing outcome availability as simply another criterion
during screening, such that its violation (low availability)
contributes to an option's incompatibility in an additive
manner (eq. 1).

This implies that availability information

is treated differently in screening (additively) and in
choice (multiplicatively).

If this were found to be the

case, it would strongly support the image theory contention
that screening is a separate decision phase, accomplished by
different mechanisms, from choice.
Another question concerns the robustness of the
additive and multiplicative rules when screening and choice
are contiguous tasks.

Although theory suggests that

availability information will be combined additively with
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other attribute information during screening and be combined
multiplicatively during choice, the empirical question is
whether choosing immediately after screening (as is usually
the sequence in real-life decision making) results in a
switch in the type of information combination rule used
during choice, or whether subjects simply continue to use
the same rule.

As noted above, Beach and Mitchell (1978)

state that decision makers have a variety of ways to make
choices, and select a choice strategy to fit the particular
contingencies surrounding the decision.

It is quite

possible, then, that when screening and choice are
contiguous tasks, the decision maker may opt to use the same
noncompensatory additive strategy that he or she used during
screening to combine choice information.

simply, if the

decision maker seeks to make the choice with as little
cognitive effort as possible, he or she may elect to keep
the same strategy that he or she used in the earlier (i.e.,
screening) phase

of the decision.

The general research question that emerges from these
implications is whether screening and choice differ with
respect to cognitive information combination.

Particularly,

the present research examines how probabilistic availability
information is combined with other attribute information
during screening and during choice when the two steps are
separate and when they are sequential.
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HYPOTHESES
Three hypotheses can now be offered--one for how
availability information is used in screening, one for how
availability information is used in choice, and the last for
how availability information is used when the two tasks are
sequential, with choice immediately following screening.
Screening Hypothesis
As proposed by image theory, information about the
probability of outcome availability will be combined
additively with other attribute information in screening.
That is, if the probability of availability is low enough,
it will constitute a violation that will be weighted and
added to other weighted violations, increasing that option's
incompatibility.
Hypotheses for Choice
As prescribed by EU theory, information about the
probability of outcome availability will be incorporated
multiplicatively with the sum of the positive and negative
option attributes in choice.
Hypotheses when screening and Choice are contiguous
In choice tasks that contiguously follow screening
tasks, information about the probability of outcome
availability will be multiplicatively combined (per EU
theory) with other attribute information by the decision
makers.

Alternatively, availability information will be
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combined multiplicatively by some of the decision makers and
will be additively combined by the others.
Analysis
Analysis of variance can be used to determine
information combination in judgment and decision making.

In

a fully factorial design with at least two levels of two
independent variables, the presence of main effects and a
significant interaction effect indicates that the two
independent variables were combined multiplicatively by the
decision maker.

No interaction effect indicates that the

variables were combined additively.

In addition, when the

results are graphed, parallel lines indicate an additive
combination, and converging or diverging lines indicate
mUltiplicative combination.

The experiments presented here

will use a fully factorial design and will use analysis of
variance as one method of determining information
combination.
The second analysis method involves testing the
relative goodness-of-fit of the additive and multiplicative
models against the results of each experiment through
correlational analysis.

A loglinear regression is used for

the categorical dependent variables.

In addition, semi-

partial correlations are computed for both the group data
and for each individual subject.

These correlational

analyses use the weights assigned to each option attribute
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by the individual sUbjects.
Experimental Paradigm: Materials and Procedures
In the Potter et. al research on screening, subjects
were presented with a scenario that asked them to select a
subset of acceptable options from a larger set of options,
some of which were clearly undesirable (i.e., had numerous
negative attributes)

(e.g., Potter and Beach, in press;

Potter and Lituchy, 1991; Potter, 1991a).

Subjects screened

the options (descriptions of rooms for rent), retaining
acceptable options for further consideration and rejecting
unacceptable options.
scr~ened,

In these experiments, after they had

subjects were told that the survivors had become

unavailable, and that they would have to rescreen the
unacceptable options in order to derive a new set (choice
set) from which to make a final choice.

The dependent

variable of interest was the difference in the ratings of
decision criterion importance before and after the options
had become unavailable.
The experimental scenario used in the present research
differed from the one described above by having the subjects
screen and/or choose condominiums in which they could buy a
time-share.

This scenario enabled the experimenter to

manipulate the expected availability of the options'
outcomes (the attributes of the condos) in a plausible
fashion.

This was done by explaining that, once purchased,
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getting to use the condo when they want to is probabilistic,
dependent on the number of other investors (the more
investors, the lower the probability).
In the three experiments presented here, subjects were
first required to rate the various attributes in terms of
their importance to the time-share purchase decision (as in
the earlier paradigm).

This preceded all other tasks.

Then, in screening experiments, subjects read each option
description, rated their willingness to purchase a timeshare in each condo, and indicated whether or not they
wanted to retain the condo for further consideration.

In

choice experiments, subjects reviewed all condos before
rating each in terms of their willingness to purchase it,
and then indicated their 1st, 2nd, and 3rd choices.
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MATERIALS DEVELOPMENT STUDY
The purpose of this study was to determine what
probability of option availability would be considered a
violation within the context of a decision scenario similar
to those described above.

Subjects were asked to indicate

how low a probability of availability they would accept
before refusing to consider an option further.

The options

were 10 hypothetical apartment complexes, each with an
apartment that the subject could rent.

Each complex was

assigned a level of attractiveness by the experimenter, from
1 to 10.

Each complex had an array of probabilities that an

apartment in the complex would be available for the subject
should he or she eventually choose the complex.

The

probabilities, in 5% increments, ranged from 10% to 100%.
Thus, the apartment complexes differed in attractiveness,
and the subjects' task was to indicate the lowest
probability of apartment availability they would accept at
these differing levels of attractiveness.

Probabilities of

availability lower than those indicated by the subject would
indicate that the subject would no longer consider renting
an apartment in that complex.
Results showed a strong correlation (r

=

-.997) between

changes in the independent variable (experimenter-stated
apartment complex attractiveness) and the dependent variable
(subject-selected minimum acceptable probability of
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apartment availability).

In short, as attractiveness of the

apartment complexes increased, the lower the probability of
availability that the subjects would accept.

The results

also yielded a range of values of acceptable availability
for the differentially attractive options against which
further experimental materials could be calibrated.
Typically, expected availability of less than 25% rendered
less desirable options unacceptable, and they were screened
out.

Therefore, this figure was used in the main

experiments, below, to indicate low availability and 75%
availability was used to indicate high availability.
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RESEARCH
Three experiments were designed to test the three
hypotheses.

The first experiment examined the use of

information about the probability of availability in choice.
This experiment was first because it was necessary to
establish that choices, which can be made in many different
ways, followed the EU model in the present setting in order
to clearly contrast that model with the model used in the
screening process.

That is, within the condo selection

scenario, it was necessary to establish that probabilistic
availability information was interpreted by the subject in
the same way that subjects in other expected utility
experiments interpret information about the probability of
outcomes.

Results that indicate that multiplicative

information combination was significantly more common than
additive information combination mean that the probabilistic
information was indeed interpreted in the usual manner and
that the EU model (eq. 2) is a reasonable description of the
process.
The second experiment examined how availability
information is combined with other attribute information
during screening.
The third experiment examined the combination of
availability information with other attribute information
during choice when screening and choice were sequential

26

tasks.
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EXPERIMENT 1
Design
This experiment used a 2 x 2 within-subjects factorial
design in which the number of violations an option had (O,
1) was crossed with two levels of probability that the
option would be available (.25%,
options.

.75%), resulting in four

A violation occurred when any of the five

attributes of the option were absent (see below and Appendix
A).

The dependent variables were (1) the subject's rating

of willingness to buy a time share in each condo, and (2),
the percentage of subjects who designated each option as
their first, second, or third choice.
Subjects
Twenty-three University of Arizona business
undergraduates participated voluntarily for extra class
credit.
Task
The scenario presented to the subjects asked them to
consider the task of buying a time-share in one of four
Hawaiian vacation condominiums.

Subjects first rated the

importance of the six attributes that each condo description
would contain, from 1 (very unimportant) to 8 (very
important).
condos.

They then read the descriptions of the four

They then rated their willingness to purchase a

time share in each condo, from 1 (very unwilling) to 10
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(very willing).

Subjects then indicated which of the four

condos was their first, which was their second, and which
was their third choice.

To determine whether or not these

last two tasks influenced each other, one-half of the
subjects did these tasks in the above order, and the order
was reversed for the other half.
Materials
The materials consisted of a six-page packet of
typewritten text.

Page 1 gave a brief introduction to the

scenario followed by instructions to rate the importance of
six attributes; to assign weights to the decision criteria
using the scale provided.

The attributes were: condition of

the condo, size, distance to shopping and entertainment,
presence of modern appliances, distance to the beach, and
probability of availability.

After this was a description

of the next task; to read the descriptions of the condos on
the next four pages.
Pages 2-5 of the packet contained the descriptions of
the condos.

Each description consisted of positive or

negative statements about each of five attributes; a
negative statement representing a violation of that decision
criteria.

A sixth statement indicated the probability of

the condo's availability.

Based upon the results of the

material development study, high and low expected
availability was 75% and 25%.
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As an example, an option with one violation and a low
probability of availability might read:
This condo:

*

is in good condition

*
*

is large

*

has modern appliances

*

is far from the beach

*

you would have a 25% chance of getting to use the

is close to shopping and entertainment

condo when you wanted to

Attribute statements appeared in the same order for
every description for every subject.

All subjects had a set

of four options, representing the four cells in a 2 x 2
matrix with 0 violations and I violation and one option of
each a high probability of availability (75%) and a low
probability of availability (25%).
(violations) were randomly selected.

The negative attributes
An example of these

materials is provided in Appendix A.
Procedure
Subjects rated attribute (criterion) importance, and
read the descriptions of the four options.

After they had

read all the descriptions, subjects rated their willingness
to purchase a time share in each condo using the following
lo-point rating scale:
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WILLINGNESS TO BUY A TIME-SHARE
1

2

3

5

4

6

very
unwilling

7

8

9

10
very
willing

willing

Subjects then indicated their first, second, and third
choices by writing a "1", "2" or "3"
their three most preferred condos.

next to the name of
Indication of second and

third choices was necessary because one option typically
dominated all others (the one which possessed all five
attributes with no violations and had a high probability of
availability); a single choice of the "best" option yielded
almost no variance among the subjects, thwarting meaningful
anlaysis.
Results
A 2 X 2 (number of violations by high or low
availability) analysis of variance on willingness to buy
showed significant main effects for the number of
violations, F(l, 70)
F(l, 70)

=

=

11.981, p < .001, and availability,

48.546, p < .001.

A significant interaction

effect also was obtained F(l, 70)

=

7.090,p < .01.

No order

effects were obtained between the second and final tasks
(i.e., choice and rating willingness to buy or vice versa).
Subjects' first, second, and third choices constitute a
categorical dependent variable.

Analysis of variance,

required by information integration theory, is not
appropriate for this type of variable.

To facilitate
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presentation, the alternative analysis required for this
variable, and its results, will be described later.
Discussion
As noted above, when judgment or decision information
is combined multiplicatively in a full factorial design,
there will be main effects for each independent variable and
an interaction effect.

Also, when the results are plotted,

they should form a fan of converging or diverging lines.

A

graph of the results (Figure 1) shows this to be the case in
this experiment.

This plot, along with the results of the

anova, suggests that (1) the subjects interpreted the
availability information as analogous to the probability of
obtaining the outcomes associated with an option (condo)
were it chosen, and that (2) they combined that probability
information multiplicatively with other option attribute
information when making choices.

Figure 1. Plotted Factorial Data
Experiment 1: Choice
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The next experiment uses the same experimental paradigm
to determine the information combination rule used during
screening.
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EXPERIMENT 2
Design
As in Experiment 1, this experiment used a withinsubjects factorial design (though a 5 x 2, as opposed to the
previous 2 x 2) in which the number of criteria an option
violates (0, 1, 2, 3, or 4 for a total of five levels) was
crossed with two levels of probability of option
availability (.25,

.75).

The dependent variables were the

percentage of subjects for whom each option survived
screening, and ratings of willingness to purchase.
Subjects
Thirty-six University of Arizona business
undergraduates participated voluntarily for extra class
credit.
Task
Using the condominium time-share scenario described
above, subjects first rated the importance of the six
decision criteria (i.e., condo attributes) and then screened
the 10 options by indicating whether each option was
acceptable or unacceptable.

Subjects also rated their

willingness to purchase a time-share in each condo.
Materials
As in Experiment 1, the materials consisted of a packet
of typewritten text.

The first page consisted of the

introduction to the scenario and criterion importance rating
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tasJc.

Following this were instructions to read each of the

10 condo descriptions and to perform the screening task.
The next 10 pages contained descriptions of the 10 condos in
the same format as Experiment 1.

In this experiment,

however, each set of 10 consisted of five pairs of two
options, each with 5 criteria.

Pairs had 0, 1, 2, 3, or 4

violations, with one option in each pair assigned a high
probability of availability (.75) and other assigned a low
probability (.25).

As in Experiment 1, assignment of

availability probability to each option was randomized, as
were the criteria that were violated by the options.

Eight

different orderings of the options within the experimental
materials were used to control for order effects.

Subjects

were randomly assigned to receive one of the eight
orderings.
The materials differed from those of Experiment 1 in
that below each option description were two blanks, one
labeled "acceptable" and one labeled "unacceptable".

Also,

the "willingness to buy" rating scale used in Experiment 1
was placed below these blanks, rather than on a separate
final page.

There was no way to indicate choice, nor were

there any instructions to make a choice.

An example of

these materials is provided in Appendix B.
Procedure
Subjects rated criteria importance, and read the
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descriptions of the 10 options.

After they had read each

description, they screened by checking either the
"acceptable" blank or the "unacceptable" blank.

They then

rated their willingness to purchase a time-share in each
condo.

Results
A 5 X 2 (number of violations by high or low
availability) analysis of variance on willingness to buy
showed significant main effects for number of violations,
F(4, 359) = 83.782, p < .000, and for availability, F(l,
359) = 93.117, P < .000.
significant, F(4, 359)

=

The interaction was not
2.269, P < .061.

The other dependent variable (whether or not the option
survives screening) is binary.

Like the choice dependent

variable in Experiment 1, analysis using the anova procedure
was inappropriate.

Again, discussion of this variable's

analysis and results will be presented later.
Discussion
When judgment or decision information is combined
additively in a full factorial design there should be
significant main effects for the independent variables, but
no significant interaction effect.

When the results are

plotted, they should form a set of parallel lines.
shows the plotted results of this experiment.

Figure 2

Figure 2. Plotted Factorial Data
Experiment 2: Screening
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This evidence, along with the results of the analyses
of variance, particularly the absence of an interaction,
supports the hypothesis that in screening, probabilistic
availability information is treated the same as other option
attribute information.
treated as a violation.

That is, the low probability was
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EXPERIMENT 3
Design
This experiment had two within-subjects phases.

As in

Experiment 2, the screening phase used a (5 x 2) withinsubjects factorial design in which the number of criteria an
option violated (0, 1, 2, 3, or 4 for a total of five
levels) was crossed with two levels of probability of option
availability (.25,

.75).

The dependent variable was

percentage of subjects who retained each opton.
The second phase, choice, also used a within-subjects
design, although--unlike Experiment 1-- the design cannot be
considered truly factorial.

Although the levels of

violations that an option possessed (0, 1, 2, 3, and 4, in
this case) were crossed with two levels of option
availability, not all options survived screening and
different options survived for different sUbjects.

Thus,

the choice set differed from subject to subject, with SOI!1e
cells of the design filled and some not.
The dependent variables were the same as in Experiments
1 and 2.

Subjects
Forty-six University of Arizona business undergraduates
participated voluntarily for extra class credit.
Task
with the same condominium time-share scenario used in
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Experiment 2, subjects first rated the importance of the
decision criteria, then screened each of the 10 options.
Next, each subject was asked to review the descriptions of
his or her own surviving options and rate his or her
willingness to buy a time-share in each.

He or she then

indicated his or her first, second, and third choices.
Materials
Subjects received the option arrays used in Experiment
2.

The first pages of the packet were nearly identical to

those in Experiment 2, with the first page devoted to
introduction of the scenario, the criteria rating task, and
the instructions to screen the 10 condos (but no
instructions to rate willingness to buy a time-share; choice
was reserved for the second phase of the experiment.

The

ten pages that followed were the option descriptions with
the "acceptable" and "unacceptable" blanks, but there was no
"willingness to buy" rating scale.

A twelfth (final) page

instructed the subjects to review the surviving options,
and, as in Experiment 1, rate willingness to buy each
(surviving) option, and indicate first, second, and third
choices.
Procedure
Subjects rated criteria importance, and then screened
all 10 options.

After screening, subjects were instructed

to reread the descriptions of only those options that had
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survived their own screening.

They then rated their

willingness to purchase a time-share in each surviving
condo, and then indicated their first, second and third
choices from among these survivors.

In the event that only

two options survived screening, subjects were instructed to
indicate their first and second choice.

If only one option

survived, it was to be rated as first choice.
Results
Analysis of variance could not be performed on the data
from the screening portion of this experiment because it
used a binary outcome variable (i.e., indication of whether
the option was acceptable or unacceptable).

In this

experiment--unlike Experiment 2--subjects did not rate their
willingness to buy each option at the screening stage,
because we did not want to influence the ratings they would
make later at the choice stage.

Analysis of the screening

results will be presented later with the results of the
correlational analyses.
The aim of this experiment was to determine if the
multiplicative information combination rule found for choice
in Experiment 1 is also found when the choice task is
immediately preceeded by the screening task.

To determine

the information combination rule used in the choice task
that immediately followed screening, analysis of variance of
the type used in Experiment 1 was used.

with ratings of
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willingness to purchase as the dependent variable,
significant main effects occurred for number of violations,
F(4, 232)
232)

=

= 38.840, p

< .000, and for availability, F(l,

141.166, p < .000.

was obtained F(4, 232)

A significant interaction effect

= 2.797, p

< .027.

Discussion
These results suggest that probabilistic availability
information is multiplicatively combined with other
attribute information during choice when choice immediately
follows screening.

However, as can be seen in Figure 3,

this result is not clearcut.

In part, this is because the

sample sizes are small for the two bottom lines, but, as we
shall see below, the data in Figure 3 also are confusing
because only some subjects conformed to the mUltiplicative
model, while others continued to use the additive model they
had used earlier in screening.

Figure 3. Plotted Factorial Data
Experiment 3: Choice
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SUPPLEMENTAL ANALYSES
Although the results of the analyses of variance
supported the hypotheses that (a) during screening,
probabilistic availability information was additively
combined with other attribute information, and (b) they
generally suggest that during choice it was combined
multiplicatively, analyses of variance have serious
limitations.
First, two of the present dependent variables are
categorical, and are not suited to analysis by analysis of
variance.

The first of these is whether or not an option

survives screening, a binary variable.

The second is the

ranking of first, second, and third choices of the surviving
options, a categorical variable.
Second, Figure 3 underscores a problem with analysis of
variance when used with Experiment 3: unlike Experiments 1
and 2, some cells of the factorial design have very few data
points.

In Experiment 3, only one subject included among

his survivors the option with low availability and four
violations, and, for whatever reason, that subject gave the
option a very high rating.

Because it was included in the

analysis of variance, however, conclusions about whether an
additive or multiplicative model
predominates based on the
,
presence or absence of an interaction effect are tenuous at
best.
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Third, in none of these experiments was the additive
model or the multiplicative model of information combination
tested directly.

The analyis of variance required that unit

weights had to be substituted for the weights assigned to
the various attributes by the sUbjects.

This was because

information integration theory requires an anova with a
fully factorial design that could not be generated were the
various individual subjects' weights incorporated.

Thus, de

facto, all attributes were weighted equally.
To address the first and second limitations, a
loglinear regression was attempted with choice and screening
as the dependent variables.

Unfortunately, this procedure

was unable to discriminate between the additive and
multiplicative models, which are correlated r

=

-.89.

An alternative strategy for addressing the first,
second, and third limitations of analysis of variance is to
combine violation and availability information as prescribed
by the additive and multiplicative models (eqs. 1 and 2.1)
and test their relative predictive power by measuring their
correlation with the dependent variables.

Also, when using

this strategy, the attribute weights that were elicited from
the subjects at the beginning of each experiment can be
substituted for the unit weights used in the analyses of
variance.

In these cases the additive model counts low

availability as a violation and adds its weight to the
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summed weights of the other violations, increasing its
(negative) score.

If availability is high, only the sum of

the other violation weights was considered.

with the

multiplicative model, the sum of the weights of the
nonviolations (minus the weights of the violations) was
multiplied by the probability of availability (i.e., either
by .25 or by .75).

This gives the most direct test of the

two models.
Because of the high correlation (r

=

-.89) between the

two models, semi-partial correlations between each model
each dependent variable were computed.

This procedure

yields the correlation that remains between each model and a
dependent variable when the correlation between the two
models has been extracted (Nunnally, 1967).

Because of the

extraction of the common variance, semi-partial correlations
usually are rather small (as is the case with those
calculated here), because they reflect the correlation
between the variance in the dependent variable and the
variance in the predictor variable that is unique to that
predictor variable.

Because the correlation between the two

predictor variables (models) in this study is so high, there
is not much variance unique to each to use in prediction.
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The equation for semi-partial correlation is:
=

r 12

r 13 r 23

-

Jl - rf3
where 1

(3 )

= the dependent variable, 2 = the predictions of the

additive model (eq. 1), and 3

= the predictions of the

multiplicative model (eq. 2.1).
These semi-partial correlations were computed by
converting the correlations between models of each
individual subject to a z-score, computing the average of
these z-scores across subjects, and then reconverting this
mean z-score.

These correlations are presented in Figures

4-6b.

In addition, the semi-partial correlations of each
model with the dependent variables can be compared by
examining in what percentage of the subjects one model
exhibited a greater correlation than the other model.
EXPERIMENT 1: CHOICE
The multiplicative model had a semi-partial correlation
of .24 with subjects' first, second, and third choices.

The

multiplicative model had a greater semi-partial correlation
with subject's first, second, and third choices than did the
additive model for 74 percent of the subjects.
The additive model had a semi-partial correlation of
.08 with subjects' choices.

The additive model had the
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greater correlation for 26 percent of the sUbjects.
data are presented graphically in Figure 4.

These

Figure 4. Semi-partial Correlations,
Experiment 1: Choice
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EXPERIMENT 2: SCREENING
The additive model had a semi-partial correlation of
.17 with option survival of screening.

The additive model

had a greater semi-partial correlation with option survival
of screening than did the mUltiplicative model for 69
percent of the subjects.
The multiplicative model had a semi-partial correlation
of .02 with option survival of screening.

The

multiplicative model had the greater correlation for 31
percent of the subjects.
5.

These data are presented in Figure

Figure 5. Semi-partial Correlations,
Experiment 2: Screening
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EXPERIMENT 3: SCREENING
The additive model had a semi-partial correlation of
.23 with option survival of screening.

The additive model

had a greater semi-partial correlation with option survival
of screening than the multiplicative model for 69 percent of
the subjects.
The multiplicative model had a semi-partial correlation
of .00 with option survival of screening.

For 31 percent of

the subjects, the multiplicative model had the greater
correlation with option survival of screening.
are presented in Figure 6a.

These data

Figure 6a. Semi-partial Correlations,
Experiment 3: Screening Condition
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EXPERIMENT 3: CHOICE
The multiplicative model had a semi-partial correlation
of .05 with subjects' first, second, and third choices.

The

multiplicative model had a greater semi-partial correlation
with subject's first, second, and third choices than the
additive model for 28 percent of the sUbjects.
The additive model had a semi-partial correlation of
.03 with choice.

The additive model had the greater

correlation for 28 percent of the subjects, and both models
had equal
sUbjects.

correlat~on

for the remaining 44 percent of the

These data are presented in Figure 6b.

Figure 6b. Semi-partial Correlations,
Experiment 3: Choice Condition
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In Experiment 3 it was possible to determine if the
individual subjects changed their information combination
strategy from the screening phase to the choice phase of the
decision.

Seventeen percent of the subjects appeared to

have shifted from an additive model during the screening
phase to a mUltiplicative model for choice.

Twenty-three

percent of the subjects appeared to have used the additive
model for both decision phases, 13% used the multiplicative
model for both, and 2% appeared to have used multiplicative
combination for screening and additive combination for
choice.

with 30% of the subjects, the additive model had

the greater correlation with screening, but both models had
equal correlations with choice.

with the remaining 15% of

the subjects, the multiplicative model had the greater
correlation with screening, but both models had equal
correlation with choice.
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Discussion
These results are generally consistent with those
obtained using the analyses of variance: the additive model
accounts for more of the variance in the dependent variable
during screening than does the mUltiplicative model, and the
opposite is true during choice.

The amount of variance

accounted for by the two models in their two forms does not
appear to be very great.

Remember, though, that the two

models (using unit weights) were correlated at -.89, and the
semi-partial correlation computation purges this common
correlation.
The results of the choice phase of the Experiment 3 are
an exception to the results hypothesized for sequential
screening-choice tasks.

The third hypotheses stated that

the majority of subjects would switch from additive
information combination to multiplicative combination when
choice followed a screening task.
was not upheld.

Clearly, this hypothesis

The reasons for this are unclear, but the

following points may be relevant:

First, in their research

on contingent decision processes, Payne and his colleagues
have shown that when faced with complex decision tasks,
decision makers often use a number of cognitive strategies
(e.g., elimination by aspect, lexicographic, weighted
additive, etc.).

The decision maker switches from one

decision strategy to another based on its utility given the
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contingencies of the task such as time pressure, need for
accuracy, and minimization of effort, as well as his or her
cognitive abilities to process the information.

The

noncompensatory, elimination-by-aspect strategies are
usually used when the decision maker is faced with a number
of multiattributed options, particularily when there are
enough of these options so as to make comparison between
them cognitively difficult for the decision maker.

Also,

these strategies were found to be used more often when the
need for accuracy was not great (Payne, 1976; Bettman,
Johnson, and Payne, 1990; Payne, Bettman and Johnson, 1988;
Payne, Bettman, and Johnson, in press).

Beach and Mitchell

(1978) also state that choice strategy selection is
contingent upon a number of factors, including payoff,
accountability, motivation, and revisability.

It may be

that under the circumstances of these experiments, subjects
simply lacked the motivation to switch from one strategy to
another between the two decision phases, particularly if
they did not perceive any possible gain in accuracy or other
payoff.

The fact that for nearly half of the subjects in

this experiment, both additive and mUltiplicative models fit
the choice data equally well intimates that their decision
(conscious or not) not to bother changing strategies when
proceding from screening to choice may have been
appropriate.
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Second, a series of studies by van Zee, Paluchowski,
and Beach (1992) have also shown that screening prior to
choice influences how information is used in the two stages.
In these experiments, subjects screened options based on
attribute information.

Then they were given additional

attribute information and asked to make a choice from among
those options that had survived the earlier screening.

The

general result was that subjects did not use the attribute
information they used in screening to make the choice, but
instead relied almost exclusively on the attribute
information that was presented after screening but prior to
choice.

This task partitioning effect remained robust even

when subjects were asked to reconsider all the information
used during screening prior to choice.

Interviews with the

subjects revealed that they viewed the screening and choice
tasks as distinctly separate.

Further, subjects felt that

the information used for screening was of little interest
during choice deliberations, and that only the new
information was relevant to that task.

Because the subjects

did not bring information used in screening forward into the
choice task (or severely underweighted the information),
they sometimes made suboptimal choices based solely on the
(overweighted) information presented just prior to choice.
Although this research did not specifically examine
information combination models in the same way that the
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present research did, the accumulated evidence shows that
screening prior to choice definitely appears to influence
the latter decision stage.
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CONCLUSION
The results of these three experiments give consistent
support to the idea that information combination is
accomplished differently in screening and in choice.
screening now appears distinct from choice in a number of
ways.

First, during screening, probabilistic availability

is handled like any other attribute: its violation is
assigned a weight, and that weight is additively combined
with other violation weights to determine an option's
compatibility.

During choice, probability of availability

is not weighted but instead is directly combined
multiplicatively with the sum of an option's positive
attributes (minus the sum of the negative attributes).
Second, as previous research indicates, screening is
noncompensatory; only negative information is considered,
and not "traded off" against an option's positive
attributes, which are not considered (Beach, smith, Lundell

& Mitchell, 1988; Rediker, 1988; Beach and Strom, 1989).

In

contrast, choice can be accomplished through compensatory or
noncompensatory strategies (Beach and Mitchell, 1978).
Third, screening prior to choice influences the information
combination strategy used in the choice phase of the
decision.

As the results of the present research show,

information combination changes from an additive model to a
multiplicative model only for some subjects when choice
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follows the screening task.

As shown by the research by van

Zee et. al (1992) information introduced used during the
screening stage of a decision is severly discounted (i.e.,
underutilized) during a subsequent choice stage.
These findings also raise some interesting questions
for future research.

For example, because probabilistic

option availability information is used in these two
different ways, it may be less influential when presented
during screening than when it is presented during choice.
This is because it combines additively during screening with
other attribute information, so that, though weighted, its
power is a function of the number of other weighted
attributes: the more other attributes that the availability
information combines with (assuming its weight remains
constant), the less its contribution to the determination of
compatibility.

In addition, the actual probability of

availability is not used during screening as it is during
choice.

During screening, the probability either

constitutes a violation or it does not.

If it does, then it

is the weight of the violation imposed by the decision maker
that combines additively with other weighted violations to
determine compatibility, not the probability itself.

If the

probability does not constitute a violation, it is not used
during screening.
During choice, the number of other option attributes
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has no bearing on the relative strength of the availability
information, since the other attributes are aggregated on
one side of the EU equation and multiplied by the odds (the
probability of availability) on the other side of the
equation.

The implication is that the same objective

information (i.e., probability of option availability) may
have differing influence when introduced at the screening or
choice phase of a decision.
Further research is also required to determine the
contingencies that prompt decision makers to switch from one
information combination model to another when screening and
choice are contiguous tasks.

As noted, Payne et al.

(in

press) have identified some contingencies that prompt
initial screening strategies.

Which contingencies prompt a

shift in strategies from screening to choice remains a
matter of speculation.
The present results also show that it is inappropriate
to believe that all decision makers will use the same
decision strategy, regardless of the cogency of the models
proffered.

This finding is not uncommon (Ford, Schmitt,

Schechtman, Hults, and Doherty, 1989).

During the screening

portions of the present experiments, most--but not all-subjects combined the information additively.

Similarly,

the assumption that the probability of availability will be
treated during choice analagously to probability of payoff
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information in the typical "choose a gamble" paradigm found
in expected utility research appears to hold only roughly.
The present research also shows that group-level data
analysis of individual cognitive decision behavior can be
inadequate.

In this research, it became apparent early on

that, as noted previously, analyses of variance and logistic
regression on the group-level data had some severe
limitations.

On the other hand, correlational analysis of

individual subjects' data gave a much clearer picture of
subjects' behavior, particularly in Experiment 3.
Finally, additional research is needed to determine the
generalizabilty, implications, and applications of these
findings.

As noted by Ford et al.

(1989), the majority of

research on decision cognition is done in university
laboratories, using student subjects, and using tasks that
entail very limited responsibility (and often motivation) .
If the results of the present research could be replicated
in "real life" field settings, the implications and
applications could be numerous.

For example, strategic

business decisions that require the consideration of
probabilistic option availability could be better understood
and managed.

Marketing of products whose availability is

variable could also benefit.

In fact, in any decision in

which options have probabilistic availability, new insights
from the present research and additional research would lead
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to opportunities for greater judgment and decision support.
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APPENDIX A
Imagine that you are planning to purchase
vacation condominium in Hawaii. Here are
you might use to help you select the best
Please rate these criteria from 1 to 8 to
important you think they are.
1

I

2

3

1__ 1

very
unimportant

4

1-:--_1

somewhat
unimportant

a time-share in a
some criteria that
condo for you.
indicate how
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1

somewhat
important

8

1__ 1

very
important

whether the condo is in good condition (or not)
whether the condo is large (or small)
whether the condo is close to (or far from) shopping
----and/or entertainment
whether or not there are modern appliances
(e.g., dishwasher, microwave oven)
whether the condo is close to (or far from) the beach
whether you have a 75% (high) chance of getting to use
----the condo when you wanted to, or a 25% (low) chance
Now imagine that you have looked at several time-share
condos in Hawaii, and narrowed your choices to the four that
are described on the next four pages. The descriptions are
based on the 6 criteria you have just rated.
Please read all the descriptions now.
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CONDO #1

This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 25% chance of being able to use the condo
when you wanted to
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CONDO #2
This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is far from the beach
You would have a 75% chance of being able to use the condo
when you wanted to
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CONDO #3

This condo:
Is in good condition
Is small
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 25% chance of being able to use the condo
when you wanted to
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CONDO #4

This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 75% chance of being able to use the condo
when you wanted to
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Now that you have read the description of each condo, you
need to indicate your willingness to buy time shares in them
and indicate your 1st, 2nd, and 3rd choices. Use the scale
below to indicate your willingness to buy time-shares in
each condo. Enter the appropriate number in the blank under
the heading "WILLINGNESS TO BUY". Then, indicate your
choices by writing a 1, 2, or 3 in the appropriate blanks
under the heading "CHOICES". You may reread the condo
descriptions while you do this.
WILLINGNESS TO BUY A TIME-SHARE
1

2

very
unwilling

3

4

5

6

7

willing
WILLINGNESS
TO BUY

Condo #1
Condo #2
Condo #3
Condo #4

8

9

10

very
willing
CHOICES
(1ST, 2ND, & 3RD)
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APPENDIX B
Imagine that you are planning to purchase
vacation condominium in Hawaii. Here are
you might use to help you select the best
Please rate these criteria from 1 to 8 to
important you think they are.
1

2

1

1_ _ 1

very
unimportant

345
1

somewhat
unimportant

6

1_ _ 1

a time-share in a
some criteria that
condo for you.
indicate how
7

8

1_ _ 1

somewhat
important

very
important

whether the condo is in good condition (or not)
whether the condo is large (or small)
whether the condo is close to (or far from) shopping
----and/or entertainment
whether or not there are modern appliances
(e.g., dishwasher, microwave oven)
whether the condo is close to (or far from) the beach
whether you have a 75% (high) chance of getting to use
----the condo when you wanted to, or a 25% (low) chance
On the following pages are descriptions of 10 time-share
condos in Hawaii. The descriptions are based on the 6
criteria you have just rated. Your task is to "narrow down"
this list of 10, eliminating those condos that you feel are
unacceptable.
Do this by reading each description and checking either the
"acceptable" blank, or the "unacceptable" blan){.
In addition, you will need to rate your willingness to buy a
time share in each condo. simply circle the appropriate
number on the rating scale that follows the descriptions.
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CONDO #1
This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is far from the beach
You would have a 25% chance of being able to use the condo
when you wanted to
UNACCEPTABLE

ACCEPTABLE

WILLINGNESS TO BUY A TIME-SHARE
1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #2
This condo:
Is not in good condition
Is small
Is far from shopping and entertainment
Does not have modern appliances
Is close to the beach
You would have a 75% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #3
This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Does not have modern appliances
Is far from the beach
You .would have a 75% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #4
This condo:
Is in good condition
Is small
Is far from shopping and entertainment
Does not have modern appliances
Is close to the beach
You would have a 25% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing

77

CONDO #5

This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 25% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10

very
willing
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CONDO #6
This condo:
Is in good condition
Is large
Is far from shopping and entertainment
Does not have modern appliances
Is far from the beach
You would have a 75% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #7
This condo:
Is not in good condition
Is small
Is far from shopping and entertainment
Has modern appliances
Is far from the beach
You would have a 25% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #8
This condo:
Is in good condition
Is large
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 75% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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CONDO #9
This condo:
Is in good condition
Is small
Is close to shopping and entertainment
Has modern appliances
Is close to the beach
You would have a 75% chance of being able to use the condo
when you wanted to
UNACCEPTABLE

ACCEPTABLE

WILLINGNESS TO BUY A TIME-SHARE
1

2

very
unwilling

3

4

5

6

\'/illing

7

8

9

10
very
willing
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CONDO #10
This condo:
Is not in good condition
Is large
Is close to shopping and entertainment
Does not have modern appliances
Is close to the beach
You would have a 25% chance of being able to use the condo
when you wanted to
ACCEPTABLE

UNACCEPTABLE
WILLINGNESS TO BUY A TIME-SHARE

1

2

very
unwilling

3

4

5

6

willing

7

8

9

10
very
willing
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