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Attribute Scatter and Decision Outcome: Judgment versus Choice

YoAav GANZACH

School of Business Administration, The Hebrew University of Jerusalem, Israel

This paper demonstrates that in multiattribute decisions,
the mode of response (judgment vs choice) influences the
outcome of decisions. This influence depends on the scatter,
or internal variability, of attribute values. In decisions to
accept, there is a higher preference towards high scatter
profiles in judgment than in choice, while in decisions to
reject, there is only a small difference between the two.
Moreover, in judgment there is a higher preference toward
high scatter profiles in acceptance decisions than in rejec-
tion decisions, while in choice there is a lower preference
toward high scatter profiles in acceptance decisions than in
rejection decisions. The processes that lead to these effects
are discussed. © 1995 Academic Press, Inc.

Multiattribute profiles can be described by two
parameters, elevation, the weighted average of the at-
tribute values (where weights reflect attribute im-
portance), and scatter, the internal variability of
the attribute values around the profile mean (Cron-
bach & Gleser, 1953). While most models of intuitive
multiattribute decisions do not take scatter into ac-
count (but see Brannick & Brannick, 1989; Ganzach,
1993), this feature of the input information may have
an important role in the process of multiattribute de-
cisions.

Scatter may affect the output of multiattribute deci-
sions when people do not rely on linear-compensatory
strategy—a strategy in which overall judgment is a
weighted average of the attributes’ values—but rely on
“nonlinear-noncompensatory” strategies (e.g., Ein-
horn, 1970). In particular, scatter affects decisions
when people rely on a conjunctive strategy, a strategy
in which decisions are based primarily on one or a few
low attributes, or on a disjunctive strategy, a strategy
in which decisions are based primarily on one or a few
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high attributes.! As an example of the relationship be-
tween scatter and decision strategies, consider an over-
all evaluation of two job candidates on the basis of two
“equally important” test scores. The two candidates
have the same mean, but while one has two moderate
scores, the other has one high score and one low score.
If decisions follow a linear compensatory strategy, the
evaluations of the two candidates would be about the
same. If decisions follow a conjunctive strategy, the
candidate with the higher scatter will receive a lower
evaluation. If decisions follow a digjunctive strategy,
the candidate with the higher scatter will receive a
higher evaluation.

COMMITMENT AND DECISION STRATEGY

When commitment is high, people tend to rely on a
more “strict” decision strategy and put more emphasis
on the negative aspects of the input information, i.e.
they tend to use a conjunctive strategy. On the other
hand, when the commitment associated with the deci-
sion is not high, people tend to rely on linear, or even
disjunctive, strategies (see Einhorn, 1970, for an early
discussion of this issue). Recently, Ganzach (in press)
provided a direct experimental demonstration of this
effect. Student subjects were asked to evaluate hypo-
thetical target students on the basis of multiattribute
profiles describing them, under high and low commit-
ment conditions. The results of the study indicated that
evaluations were more conjunctive when commitment
was high. In the high commitment condition, more
than in the low commitment condition, there was a
stronger tendency for judgments to become more neg-
ative when scatter increased.

! Conjunctive (disjunctive) strategy is usually described by the
concept of minimum (maximum) threshold. However, the concept of
threshold applies primarily to choice, and it is less meaningful in the
context of judgment. Our description is applicable for both decision
modes, while still retaining the essence of what is meant by conjunc-
tion (disjunction) in choice, since it suggests that the attributes with
low [high] values play a major role in the decision. In choice, this
occurs due to the existence of threshold and in judgment because of
the dominance of the attributes whose values are low (high) (see
Ganzach and Czaczkes, in press).
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JUDGMENT, CHOICE, AND COMMITMENT

An important difference between judgment and
choice is that choice involves commitment to a course
of action (e.g., Beach & Mitchell, 1978; Janis & Mann,
1977; Einhorn & Hogarth, 1981). People have to live
with the outcome of their choices but not with the out-
put of their judgments. For example, in their analysis
of the differences between judgment and choice, Ein-
horn and Hogarth (1981) write: “The conflict inherent
in taking action, as distinct from conflict in judgment,
occurs because action implies greater commitment.
Such commitment induces conflict in several ways . . .
Whereas the existence of alternatives implies freedom
to choose, the act of choice restricts that very freedom.
Hence, keeping “one’s options open” is in direct conflict
with the need to take action . .. Unlike judgment, ac-
tions are intimately tied to motions of regret and re-
sponsibility.” (p. 74).

These differences between judgment and choice are
likely to lead people to be more strict in their choices
than in their judgments. Since strictness is associated
with increased reliance on conjunctive strategy (Gan-
zach, 1993), choice is likely to be more conjunctive than
judgment. In terms of scatter, this analysis suggests
that the relationship between scatter and preference is
more negative in choice than in judgment. This hy-
pothesis is examined in Experiment 1.

EXPERIMENT 1: MULTIATTRIBUTE JUDGMENT
VS MULTIATTRIBUTE CHOICE

Method

Subjects. Forty-one subjects participated in the ex-
periment. Most of the subjects were executives in fi-
nancial institutions,while the rest were graduate busi-
ness students. The experiment was conducted in small

groups.

Procedure. Subjects were presented with 27 profiles
of multiattribute descriptions of job candidates, orga-
nized in nine triplets. The triplets were presented in a
booklet, one triplet per page. In the judgment condi-
tion, subjects were asked to evaluate their “tendency to
accept” each of 27 job candidates on a 9-point scale,
while in the choice condition they were asked to indi-
cate which of each triplet they would accept.

The profiles were allegedly obtained from psycholog-
ical evaluations of candidates for managerial positions
in a bank. These psychological evaluations were given
on four dimensions—intelligence, motivation, commu-
nication skills, and appearance-on a scale ranging
from —7 (anchored as very low) to +7 (anchored as
very high). In each of the nine triplets there were three
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types of profiles. Two of the profiles, the “high scatter
profile” and the “low scatter profile” had approxi-
mately the same weighted average (the weights were
derived from the results of Experiment 3), but differed
in their scatter. The third profile, the “filler profile”,
was clearly below the first two profiles. Thus, for ex-
ample, in one of the triplets, the scale values of moti-
vation, intelligence, communication skills and appear-
ance were +5, —4, +6, and —6 for the high scatter
profile; +1, +3, —1, and —2 for the low scatter pro-
files; and —7, —2, — 3, and 0 for the filler profile.? The
full set of profiles used in this experiment is shown in
the left part of Table 1 (the filler profiles appear under
the heading “inferior profile” in the table).

The design was a within-subjects design. Each sub-
ject participated both in the judgment condition and in
the choice condition, with 7 days separating the two
tasks. Half of the subjects participated in the judgment
condition first, while the other half participated in the
choice condition first. The order of the presentation of
the triplets was randomized across subjects, and the
positions in which the three types of profiles appeared
was randomized within the stimuli.

Results

The dependent variable in the analysis was Prefer-
ence toward High Scatter Profiles (PHSP). In the
choice condition, this preference was estimated for
each subject by dividing the number of high scatter
profiles chosen by the subject in the nine triplets by the
sum of the low and high scatter profiles chosen by the
subject. In other words, if H is the number of triplets in
which the high scatter profile was chosen and L is the
number of triplets in which the low scatter profile was
chosen, then PHSP in this condition is defined as H/(H
+ L). In the judgment condition, the evaluations were
transformed to choices by treating the profile with the
highest evaluation as the chosen profile. Triplets in
which the evaluation of the high and low scatter pro-
files were equal were omitted from the analysis. In
addition, both in the judgment condition and in the
choice condition cases in which the filler profiles were
preferred over the other two profiles were treated as
errors and omitted from the calculation of PHSP. (The
number of errors was very low. The probability of an
error was about .008 in the choice condition and .010 in
the judgment condition).

Consistent with our hypothesis, the mean PHSP was
higher in the judgment condition (M = .35, SD = .29)
than in the choice condition (M = .26, SD = .17). A 2

2 In addition, the triplets varied in the weighted average of the
high and low scatter profiles to cover most of the range of possible
levels of input information (see Table 2).
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TABLE 1
Profiles of Job Candidates

High scatter Low scatter Inferior profile Superior profile
M 1 C A M I C A M I C A M I C A
-7 -5 +7 -6 -1 -3 -4 -5 -4 -7 -3 -5 -1 +3 0 -1
+7 -7 -4 -2 -2 -3 +2 -1 -1 -5 -3 +1 +5 +6 0 +5
+7 -7 0 -6 +1 0 -2 -2 -5 -2 -4 -4 +5 +2 +3 -1
+5 -4 +6 -6 +1 +3 -1 -2 -7 -2 -3 0 +4 +5 +3 -1
+4 +7 -7 -5 +1 +2 0 +1 -2 +1 ~5 -3 +7 +5 +4 +1
+7 -4 +5 +7 +2 +5 +5 +1 +1 -2 0 +2 +7 +6 +6 0
+5 +7 -5 +6 +3 +3 +6 +2 -1 +4 -2 0 +4 +5 +6 +4
+4 +7 +7 -5 +3 +4 +5 +7 +2 0 +2 -1 +5 +7 +6 -3
+97 +5 +7 -6 +5 +3 +6 +4 +4 +2 +2 -2 +7 +9 +4 +2

Note. M, Motivation; I, Intelligence; C, Communication Skills; A, Appearance.

(decision-mode: judgment vs choice) x 2 (order: judg-
ment-choice vs choice-judgment) revealed a significant
effect for decision-mode, F(1, 39) = 6.6, p < .01. Nei-
ther the main effect for order, nor the interaction be-
tween order and framing were significant (p > .9 and p
> .2, respectively).?

Another way to analyze these data is to look at in-
consistencies in the responses. There are two types of
inconsistencies that are of interest. In the first, the
high scatter profile is preferred in the judgment condi-
tion while the low scatter profile is preferred in the
choice condition. This inconsistency will be labeled
J4Cy. In the second, the low scatter profile is preferred
in the choice condition while the low scatter profile is
preferred in the judgment condition. This inconsis-
tency will be labeled J;Cy (inconsistencies that in-
volve the filler profile are not directly relevant for the
test of our hypothesis).

Our hypothesis suggests that the inconsistencies
should be primarily of the JyC,, type. The data indeed
support this hypothesis. Out of the 45 inconsistencies,
35 (78%) were JxCy, type inconsistencies and only 10
were J; Cy inconsistencies. To obtain a statistical test
for this difference in inconsistencies, we constructed a
measure reflecting each subject’s tendency toward
JyCy, inconsistencies by subtracting the total number
of her J4C, inconsistencies from the total number of
her J; Cy; inconsistencies. As expected, the mean of this
measure was significantly positive, M = .61,SD = 1.0,
t(40) = 3.8, p < .0005.

3 An examination of the framing effect for each of the triplets in-
dividually revealed that PHSP was higher in judgment than in
choice for all the 9 triplets. A log-linear analysis revealed that dif-
ferences between triplets did not affect the results, x*(8) = 2.0p > .9.
PHSP in the choice condition was .20, .12, .03, .25, .24, .10, .24, .35,
and .61 for the first through the ninth profile, respectively. PHSP in
the judgment condition was .26, .14, .10, .35, .33, .11, .42, .50, and
.66, respectively.

EXPERIMENT 2: THE FRAMING OF
MULTIATTRIBUTE CHOICE

Preference decisions in general, and multiattribute
preference decisions in particular, can be framed in
terms of acceptance or in terms of rejection. For exam-
ple, in making decisions about job candidates, one may
think in terms of which candidates should be accepted
or in terms of which candidates should be rejected. In
the experiment reported here, we examine the impact
of this type of framing, which may be labeled goal fram-
ing (Ganzach and Schul, in press), on multiattribute
choice.

An Accept choice is likely to entail more commit-
ment than a reject choice. One has to live with the
alternative he accepts, but not with the alternative he
rejects. Therefore, reliance on conjunctive strategy is
likely to be stronger in accept than in reject choices.
This implies a stronger preference for high scatter pro-
files when choice is framed in terms of rejection than
when it is framed in terms of acceptance.

Preliminary Study

Unlike the difference between judgment and choice,
the difference between accept and reject choices in re-
gard to commitment was not discussed in previous lit-
erature. Therefore, we conducted a study to demon-
strate that commitment, or importance, is higher in
accept than in reject choices. Subjects (undergraduate
Business students) received a short questionnaire in
which they were asked to assume the role of a manager
who has two tasks. In one task he/she has to accept one
candidate out of three, and in the other he/she has to
reject one candidate out of three. Subjects were told to
assume that they have considerable information on
which they can base their decision in each of the two
tasks, but since they are short on time, they have to
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decide which of the two tasks is more important. The
results indicated that the large majority of the sub-
jects, 54 out of 76, considered the acceptance task to be
more important. (the null hypothesis is rejected on the
001 level, x2 = 13.5).

Method

Subjects. Ninety-six first-year Business Adminis-
tration students participated in the experiment to ful-
fill a class requirement. The experiment was conducted
in groups numbering three to eight.

Procedure. In each condition, subjects were pre-
sented with nine triplets of multi-attribute profiles of
job candidates, and were asked to choose one from each
triplet. In the accept condition they were asked to in-
dicate which candidate from each triplet they would
accept, while in the reject condition they were asked to
indicate which candidate they would reject.

The triplets in the accept condition were the same
triplets that were used in the first experiment. The
triplets in the reject condition differed from the triplets
in the accept condition in that the filler profile was
clearly superior to the high and low scatter profiles.
The filler profiles of the reject condition are presented
under the heading “superior profile” in Table 1.

The design was a within-subjects design. Each sub-
ject participated both in the accept condition and in the
reject condition, with 7 days separating the two tasks.
Half of the subjects participated in the accept condition
first, while the other half participated in the reject con-
dition first.

Results

The dependent variable in the analysis was Prefer-
ence Toward High Scatter Profiles. In the accept con-
dition, it was calculated in the same way it was calcu-
lated in the choice condition of Experiment 1, i.e., by
dividing the number of preferences toward high scatter
profiles by the sum of preferences toward both low and
high scatter profiles. In the reject condition it was cal-
culated by treating the profile that was not chosen as
the preferred profile. That is, PHSP was defined as
H/(H + L), where H is the number of triplets in which
the high scatter profile was not chosen, and L is the
number of triplets in which the low scatter profile was
not chosen. Again, in both conditions, the choices of the
filler profiles were treated as errors and omitted from
the calculation of PHSP. (The probability of an error
was about .009 in the accept condition and .055 in the
reject condition).

Consistent with our hypothesis, the mean PHSP was
higher in the reject condition (M = .31, SD = .24) than
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in the accept condition it was (M = .22, SD = .18). A
2 (framing: acceptance versus rejection) X 2 (order:
judgment-choice vs choice-judgment) revealed a signif-
icant effect for framing, F(1, 94) = 11.0, p < .001. Nei-
ther the main effect for order, nor the interaction be-
tween order and framing were significant (p > .5 and p
> .7, respectively).4

Analysis of inconsistencies revealed similar results.
In this analysis, the tendency to accept the high scatter
profile in the accept condition and reject it in the reject
condition (AyR[ inconsistency), was compared to the
tendency to accept the low scatter profile in the accept
condition and reject it in the reject condition (A Ry
inconsistency). In agreement with our hypothesis,
most of the inconsistencies (62%) were of the A;Ry
type. To test this effect, we calculated for each subject
a measure reflecting her tendency towards A; Ry in-
consistencies by subtracting the total number of her
A; Ry inconsistencies from the total number of her
AyR,, inconsistencies. As expected, the mean of this
measure was significantly positive, M = .48, SD =
1.77, €103) = 2.8, p < .001.

EXPERIMENT 3: THE FRAMING OF
MULTIATTRIBUTE JUDGMENT

While Experiment 2 shows that PHSP is higher in
accept decisions than in reject decision, another line of
reasoning may suggest that PHSP would be higher in
reject decisions than in accept decisions. Changes in
judgment frames often lead to changes in the weights
of particular aspects of the input information. For ex-
ample, Snyder and Campbell (1980) found that when
people are asked to decide whether a target person is
an extrovert, they primarily ask questions associated
with extroversion, while when asked to decide whether
the target is an introvert, they primarily ask questions
associated with introversion (see also Skov & Sher-
man, 1986; Devine et al., 1990). More recently, West-
enberg and Koele (1992) demonstrated in a process
tracing experiment that people rely more on frame-
compatible attributes than on frame incompatible at-
tributes by showing a stronger tendency to rely on con-
junctive strategy in reject than in accept framing.

There are also outcome-based evidence for the de-
pendence of weight on frame. For instance, Tversky

* An examination of the framing effect for each of the triplets in.
dividually revealed that PHSP was higher in negative framing than
in positive framing for 8 of the triplets. A log-linear analysis re-
vealed that differences between triplets did not influence the effect of
scatter on preference towards high scatter profiles, x%(8) = 6.5, p >
.5. PHSP in the accept condition was .21, .09, .07, .17, .25, .13, .22,
.51, and .36, for the first through the ninth profile, respectively.
PHSP in the reject condition was .36, .17, .10, .21, .28, .20, .20, .52,
.52, respectively.
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(1977) found that when asked to judge the similarity
between two objects, people give a relatively heavier
weight to the common features of the objects, while
when asked to judge the dissimilarity between the ob-
jects, they give a relatively heavier weight to the dis-
tinctive features of each object. (See also Tversky et al.,
1988; Lehman et al., 1992). Shafir (1993) and Ganzach
and Schul (in press) showed similar effects in regard to
goal framing. They demonstrated that the weight of
discrete positive features is higher in accept decisions
than in reject decisions; while the weight of discrete
negative features is higher in reject decisions than in
accept decisions.

In multiattribute decisions, the dependence of
weight on frame may lead to heavier weight for posi-
tive attributes in an accept frame than in a reject
frame. In terms of scatter, this implies that under cer-
tain circumstances, PHSP may be higher in accept de-
cisions than in reject decisions. In particular, higher
PHSP in accept than in reject decisions is more likely
to occur in judgment than in choice, since in judgment
the role of commitment is less important, and therefore
less likely to affect preference. Thus, the purpose of this
experiment is to examine whether the effect of framing
on judgment would be different than the effect of fram-
ing on choice.

Method

Subjects. Fifty-three first-year Business Adminis-
tration students participated in the experiment to ful-
fill a class requirement. The experiment was conducted
in small groups. Subjects were randomly assigned to
one of two conditions.

Procedure. The experiment was a policy capturing
experiment (e.g., Brehmer and Joyce, 1988). Subjects
received a booklet containing multiattribute descrip-
tions of 44 job candidates. The candidates were de-
scribed by four attributes: intelligence, motivation,
communication skills, and appearance. The scale val-
ues of the attributes were presented on a —7 to +7
scale, where +7 was anchored as very high and — 7 as
very low. Scale values were drawn randomly and in-
dependently from uniform distribution over the range
of the attribute scale. The order of the profiles was
randomized across subjects.

About half of the subjects were instructed to evalu-
ate the candidates in terms of “tendency to reject” (the
reject condition), while the other half were instructed
to evaluate the candidates in terms of “tendency to
accept” (the accept condition). Evaluations were made
on a 9-point scale. In the reject condition, the scale’s
anchors were recommend to reject (9) and recommend
not to reject (1); in the accept condition, they were
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recommend to accept (9) and recommend not to accept

(1.

Results and Discussion

The scatter model. The two-attribute/two-candi-
date example discussed in the introduction demon-
strates how the relationship between scatter and judg-
ment can be examined in a simple case in which pro-
files have the same mean and attributes are equally
important, and equally scaled. In the more general
case (where profiles differ in their mean, and attributes
are not equally important), in order to study the effect
of scatter on evaluation, it is necessary to control for
elevation, and to standardize the attribute values. The
following model allows for examining the net effect of
scatter on judgment.

1/2

k k
Y=a+ 2 bX;+ byt | 22 -22| , O

i=1 i=1

where Y is the judgment, the X;s are the attributes
(scaled so that higher values of X; imply higher judg-
ment), the Z;’s are the standardized values of the at-
tributes (across profiles), and Z is the mean Z; within
profile. The last term of the equation is a measure of
the profile scatter. The value of b, , ; indicates the im-
pact of scatter on judgment, when elevation is con-
trolled (see Brannick & Brannick, 1989, and Ganzach
and Czaczkes, in press, for previous work that was
based on the scatter model).

Analysis. For the purpose of comparability be-
tween the two conditions, the judgments of the reject
framing group were transformed by subtracting them
from 10. As a result, after the transformation, in both
groups, a higher judgment implies higher preference.

Equation (1) was estimated for each subject. The
mean scatter coefficient was —.197 (SD = .197) in the
reject condition, and .050 (SD = .179) in the accept
condition. The former was significantly more negative
than the latter, #(51) = 2.85, p < .006.% Thus, in line
with our hypothesis, the tendency of judgment to be-
come more negative with increase in scatter is stronger
in the reject condition than in the accept condition.®

5 One subject in the reject condition was omitted from the analysis
since he used the reject scale as if it was an accept scale. Note also
that the liner model of the judgments of both groups was quite sim-
ilar. The mean linear R? of the rejection and acceptance groups were
.69 and .72 respectively. Testing the null hypothesis of no difference
between the groups yielded #51) = 1.0 p > .3.

8 The values of the scatter coefficients in each of the two conditions
are not directly relevant to the central issue of the paper, since our
hypothesis is about the relative impact of scatter on preference (the
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EXPERIMENT 4: THE FRAMING OF
MULTIATTRIBUTE JUDGMENT VS THE FRAMING
OF MULTIATTRIBUTE CHOICE

The first three experiments examined three of four
possible comparisons of a full 2 (decision-mode: judg-
ment vs choice) X 2 (framing: accept vs reject) design.
In this experiment we examine the full design. Based
on the first three experiments, the pattern that should
be expected is that of an interaction between decision-
mode and framing.

Method

Subjects. Seventy-one first-year Business Adminis-
tration students participated in the experiment to ful-
fill a class requirement. The experiment was conducted
in small groups. Subjects were randomly assigned to
one of four conditions.

Procedure. Subjects were asked to assume that
they have to select a partner for an important home-
work assignment. They were given descriptions of po-
tential candidates described by three attributes: intel-
ligence, motivation, and likability (defined as “the ex-
tent to which you feel comfortable with the potential
partner”). The attributes were presented as bar graphs,
the longer the bar, the higher the score of the potential
partner. The descriptions were organized in pairs. In
the choice-accept [choice-reject] condition, subjects
were asked to indicate which partner they would ac-
cept [reject] from each of the pairs; in the judgment-
accept [judgment-reject] condition, subjects were asked
to evaluate their tendency to accept [reject] each of the
candidates on a 1 to 9 scale, where 1 was anchored as
very low and 9 as very high. Each subject performed
only one task, so the design was a between-subjects
design.

Stimulus. The stimuli were presented in a booklet.
Each page contained three pairs. Figure 1A presents
one of the pairs in the judgment condition, and Fig. 1B

difference between positive and negative frame) and not about its
absolute impact (its impact within each of the two framing condi-
tions). However, it is interesting to note that judgment decreases
(becomes more negative) with scatter in the reject condition (the
scatter coefficient in this condition is significantly negative #(25) =
5.1, p < .0001) and does not change much in the accept condition (the
scatter coefficient in this condition is not significantly different from
zero, t(26) = 1.4). One explanation for these results is a negativity
bias, a general tendency of negative information to be weighted more
heavily than positive information (e.g., Skowronski & Carlston,
1989) associated with preference judgments concerning job candi-
dates. In an accept frame, this bias “cancels out” the frame-induced
tendency to rely more on the positive attributes, leading to a scatter
coefficient close to zero. On the other hand, in a negative frame, the
negativity bias “joins forces” with the frame-induced tendency to
rely more on negative attributes.
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presents the same pair in the choice condition. The
order of the pairs was randomized across subjects, and
the left-right positions of the high scatter profile in the
pairs were randomized within the stimuli.

Each condition contained 12 pairs. The same pairs
were used in all conditions. In 9 of the pairs, the two
profiles were approximately equal in their weighted
average (the attributes’ weights were derived from a
policy capturing study reported in Ganzach, 1993), but
differed substantially in their scatter; that is, each pair
included one high scatter profile and one low scatter
profile. The other 3 pairs were fillers. In these pairs,
the profiles did not differ much in their scatter. Table 2
shows the scale values of the 12 pairs used in the ex-
periment.

Results and Discussion

Table 3 presents the mean PHSP in each of the con-
ditions. The results are consistent with the interaction
hypothesis. An analysis of variance revealed neither a
main effect for decision mode, nor a main effect for
framing (p > .1, p > .2, respectively). However, the
interaction between these two factors was significant,
FQ1,67) = 6.3, p < .02

An analysis of simple main effects revealed two sig-
nificant effects. First, in the accept conditions, prefer-
ence toward high scatter profiles is stronger in judg-
ment than in choice, F(1, 67) = 8.3, p < .005. Second,
in the judgment conditions, preference toward high
scatter profiles is stronger in accept framing than in
reject framing, F(1, 67) = 7.3, p < .01. These findings
replicate the findings of Experiments 1 and 3, respec-
tively. On the other hand, the effect of framing on
choice that was observed in Experiment 2 was not ob-
tained in this experiment. Two possible reasons are the
design of the experiment (between-subject design) and
the number of subjects within each condition (18),
which make the current experiment less sensitive than
Experiment 2 (another possible reason is discussed un-
der General Discussion).

Finally, this experiment does not answer the ques-
tion of whether, in reject framing, there is a difference
between judgment and choice in preference toward
high scatter profiles. While the simple main effect as-
sociated with this difference was not significant, this
may be due to a lack of power in the current experi-
ment. Therefore, we conducted an additional, more
sensitive, within-subjects experiment that included 42
subjects. The experiment was similar to Experiment 2,
except that both judgment and choice were in accept,
rather than reject, frame. The results of the experi-
ment indicated no significant effect for decision mode (p
> .3). These results are consistent with the notion that
choice is associated with more commitment than judg-
ment only in accept framing (see Experiment 2).
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word accept was replaced by the word reject.

GENERAL DISCUSSION

Rational decision making requires that preference
depends neither on the decision mode (procedure in-
variance) nor on the framing of the decision problem
(description invariance) (Tversky et al., 1988). The four
experiments reported in this paper show clear viola-
tions of these principles. We find that in multiattribute

TABLE 2
Profiles of Potential Partners
High scatter Low scatter
M I L M 1 L
11 19 3 11 16 15
20 8 19 14 15 16
3 5 11 15 5 4
2 12 17 7 5 9
8 5 20 11 5 9
18 7 7 12 16 5
9 1 13 6 4 5
3 5 19 10 11 8
1 8 7 2 4 4
5 17 12 5 8 9
16 7 20 14 11 10
2 10 19 10 6 12

Note. M, Motivation; I, Intelligence; L, Likability. Pairs 3, 6, and
10 are fillers.

A B
An example of the experimental stimuli in the accept conditions of Experiment 4. In the reject conditions the

decisions, preference depends on the interaction be-
tween decision-mode (judgment vs choice) and framing
(accept vs reject). We suggest that this effect is due to
the frame-dependence and decision-mode-dependence
of the weights of positive and negative information.

Four issues are addressed in this section. We discuss
an alternative explanation for the data labeled the two-
processes explanation, we examine some methodologi-
cal issues, we discuss the study of the differences be-
tween judgment and choice on the basis of process data
versus the study of these differences on the basis of
outcome data, and we conclude with a discussion of
some practical and theoretical implications of the ex-
periments.

The Two-Processes Explanation

An alternative explanation for the results of the four
experiments is that one process mediates the effect of
goal framing on preference toward high scatter profiles
in judgment, while another process mediates this effect
in choice.

According to this explanation, in judgment, but not
in choice, the effect of goal framing on preference to-
wards high scatter profiles is mediated by differences in
the weight of frame compatible and frame incompati-
ble attributes (see Experiment 3). This process ex-
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TABLE 3
Mean PHSP by Condition in Experiment 4
Framing
Decision Accept Reject
Judgment .53 .33
.27 (.17
Choice .37 .39
(.16) (.15)

Note. Numbers in parentheses are standard deviations.

plains the finding that in judgment there is a higher
preference toward high scatter profile in accept than in
reject frame.

In choice, the effect of goal framing on preference
toward high scatter profiles is due to two factors. One
factor is the influence of scatter on the subjective un-
certainty of the input information—the higher the
scatter, the higher the subjective uncertainty (see
Slovic, 1966; Kahneman & Tversky, 1973; and Gan-
zach & Krantz, 1991, for previous work about the re-
lationship between scatter and subjective uncer-
tainty).” The other factor is the perception of reject
choices in terms of loss and the perception of accept
choices in terms of gain. In choice, but not in judgment,
goal framing has a psychological impact on decisions

"1t is important to emphasize that according to commonly ac-
cepted multi-attribute utility models, the decisions performed by the
subjects in our experiments do not involve uncertainty, since there is
no uncertainty about the attribute values (e.g., Keeney & Raiffa,
1976). Nevertheless, “riskless” multiattribute decisions are quite of-
ten associated with subjective uncertainty. For example, Kahneman
and Tversky (1973) report an experiment in which subjects predicted
grade point average based on four, equally valid, aptitude tests. The
tests were organized in two pairs. In one pair, the two tests were
highly correlated, while in the other they were not. Normatively,
predictive accuracy should be higher for predictions based on the
uncorrelated tests. However, subjects were more certain in their pre-
dictions from the correlated tests. In this experiment, the higher
internal variability of the profiles of the uncorrelated tests is asso-
ciated with higher subjective uncertainty in predictive accuracy.
There are a few explanations for the impact of scatter on subjective
uncertainty. One explanation, offered by Kahneman and Tversky
(1973), is based on the representativeness heuristic. According to
this explanation, the association between scatter and subjective un-
certainty is mediated by representativeness. Since scattered profiles
are not representative of decision output (they appear to be incoher-
ent), there is increased uncertainty associated with them. Another
explanation is based on the idea that ambiguity in subjective
weights is the source for the relationship between scatter and un-
certainty (see also Kahn & Meyer, 1991). Such ambiguity does not
lead to high subjective uncertainty if the attribute values are about
the same, but it does lead to high uncertainty when attribute values
differ. For example, a person who knows that both intelligence and
motivation are important in determining success in a job but is not
sure about their relative importance has more uncertainty about the
suitability of a candidate with a large gap between intelligence and
motivation than the suitability of a candidate with a small gap be-
tween the two.
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which is similar to the impact of gain-loss framing.
Once a choice is made, one gains something (the chosen
alternative) and one loses something (the unchosen al-
ternative). Therefore, in choice, accept framing is
likely to focus attention on the gains associated with
the decision, while reject framing is likely to focus at-
tention on the losses associated with the decision. The
question “Which alternative would you accept?” is
comparable to the question “What would you gain from
the decision?”. Similarly, the question “Which alterna-
tive would you reject?” is comparable to the question
“What would you lose from the decision?”.

Gain-loss framing was shown to interact with un-
certainty (Kahneman & Tversky, 1979; Tversky &
Kahneman, 1981). When decisions are framed in terms
of gain, people have negative attitudes toward uncer-
tainty, while when decisions are framed in terms of
loss, they have positive attitudes toward uncertainty.
Thus, the assumption that scatter influences subjective
uncertainty of the input information and the assump-
tion that goal framing is comparable to gain—loss fram-
ing, explain the finding that in choice there is a higher
preference toward high scatter profiles in reject than in
accept framing.

Finally, the interaction between framing and deci-
sion-mode is explained by the higher preference to-
ward high scatter profile associated with accept vs re-
ject frame in judgment and the lower preference to-
ward high scatter profiles associated with accept vs
reject frame in choice.

Methodological Considerations

The experiments reported in this paper feature both
within-subjects comparisons and between-subjects
comparisons. The disadvantage of the within-subjects
design is that decisions in a latter session may be af-
fected both by memory of decisions made in an earlier
session, and by a transfer of strategy (note, however,
that the latter problem was not likely to have occurred
in our experiments, since order had no effect either in
Experiment 2 or in Experiment 3). Within-subjects
comparisons have, however, an important advantage.
In addition to controlling for the between-subjects vari-
ation in the dependent variable (preference towards high
scatter profile), they also control for between-subjects
variation in attribute importance (i.e., variation in
tastes that are unrelated to the dependent variable).

Another methodological consideration concerns the
use of three alternative choice sets (Experiments 1 and
2) versus the use of two alternative choice sets (Exper-
iment 4). This procedural variation may also have
some impact on preference towards high scatter profile.
First, the problem of “which one of two alternatives
should be rejected” is often reframed by people into the
problem of “which one of two alternatives should be
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accepted.” On the other hand the problem of “which
one of three alternatives should be rejected” is usually
not reframed to an acceptance problem (Shafir, 1993).
Therefore, the likelihood of finding frame-dependent
differences are higher in three than in two alternative
choice sets. Second, in a two alternative set, processing
by attribute (i.e., comparing the alternatives on each
attribute at a time) may be relatively dominant, while
in the three alternative set, processing by alternative
(i.e., arriving at an overall evaluation of each alterna-
tive, and then comparing the alternatives on the basis
of these evaluations) may be relatively dominant. Such
differences in information processing may influence
the effect of scatter. In particular, processing by alter-
native may make the choice task more “judgment-like”
and thus decrease the difference between choice and
judgment. Thus one direction for future research would
be to examine the impact of set size on framing effects
in choice.

Outcome Data and Process Data in the Study of
Judgment versus Choice

An important limit of the present research is that
most of the evidence for the mental processes underly-
ing the differences between judgment and choice are
indirect. They come from outcome data rather than
from process data (see Ford et al., 1989, for a review of
methods for obtaining process data). While it could be
argued that process data are better suited for the study
of mental processes than outcome data, it should be
emphasized that process data have difficulties of their
own. One difficulty stems from the fact that there is
very little explicit evidence that the information ob-
tained in process tracing studies (e.g., verbalization in
thinking-aloud protocols) reflect the underlying judg-
ment process (Simon, 1978). Another difficulty stems
from the fact that in order to obtain process data, in-
tervention in the course of the decision is required.
Such intervention may very well affect not only the
natural process of the decision, but also its outcome,
since it is likely that preferences are constructed dur-
ing and influenced by the elicitation method (Payne,
1982; Kahneman & Tversky, 1986; Baron, 1988). In-
deed, Billings and Marcus (1983) did not find any con-
vergence between measures of decision processes de-
rived from outcome data and measures derived from
process tracing data.

Finally, intervention in the natural course of the de-
cision may be especially problematic in studying the
influence of commitment on decision. In particular,
while policy capturing experiments indicate that com-
mitment increases reliance on noncompensatory (con-
junctive) strategy (Einhorn, 1971; Ganzach, 1993),
within the process tracing paradigm it was argued that
commitment may lead to increased reliance on com-
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pensatory strategies, since it induces more delibera-
tion (Billings & Scherer, 1988; McAllister, Mitchell, &
Beach, 1979). Thus, commitment may have two effects
on decision, a motivationa]l effect, which is captured in
the outcome data, and an information processing effect,
which is captured by the process data (see also Gan-
zach, 1993, p. 436).

Implications

The experimental study of framing and decision-
mode effects received much attention in recent re-
search because it has both important practical and
theoretical implications. The present studies examine
a number of new issues relevant to this stream of re-
search.

While previous research examined either framing ef-
fects or decision-mode effects separately (e.g., Tversky
& Kahneman, 1981; Loewenstein & Prelec, 1991; Her-
shey et al., 1982; Tversky et al., 1988; Slovic et al.,
1990; Puto, 1987), the current paper examines them
jointly and demonstrates a strong interaction between
the two. According to our theory, this interaction is due
to the fact that the process by which framing influences
decision-outcome depends on the mode of the decision,
and the process by which decision-mode influences de-
cision-outcome depends on the frame.

This paper contrasts the two most basic decision
modes, judgment, and choice. There is much interest in
decision research on the similarities and differences
between judgment and choice (e.g., Einhorn & Hogarth,
1981; Billings & Scherer, 1988; Tversky et al., 1988)
and in particular on their differential effects on deci-
sion-outcome. The research on the differential effect of
judgment vs choice on decision-outcome was conducted
so far primarily within the preference reversal para-
digm (Lichtenstein & Slovic, 1971; Tversky et al.,
1990), in which judgments (estimation of selling price)
and choices of various gambles were compared. The
current work advances the study of the effect of judg-
ment vs choice on decision outcome into the domain of
multiattribute decisions.

Most real-life decisions are taken within a multiat-
tribute, or multicriteria, framework. The selection of a
job candidate, the purchase of a new machine, and the
evaluation of a medical treatment are all multicriteria
decisions. It is generally believed that systematic iden-
tification of the relevant criteria and explicit evalua-
tion of the values the different alternatives have on
this criteria will lead to decisions that match a “true”
underlying preference. The current research raises
some difficult questions about this belief.
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