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Examining Models of Nondominated Decoy
Effects across Judgment and Choice

Jonathan C. Pettibone and Douglas H. Wedell

University of South Carolina

Three experiments explored cognitive models of inferior, com-
promise, and phantom decoy effects in both judgment and choice.
Participants made judgments of attractiveness, justifiability, and
evaluation anxiety associated with each alternative in the set,
along with judgments of the attractiveness of each alternative’s
dimensional values. In another session, they also chose the alter-
native they most preferred. Results were analyzed in terms of
the degree to which decoy effects reflected shifts in dimensional
values or reflected emergent values based on relationships with
other alternatives in the set. Both emergent-value and value-shift
models of inferior decoy effects were supported, but only the
emergent-value model of compromise decoy effects was sup-
ported. Results for the phantom decoy indicated that this effect
was choice-based and did not occur in judgment. Thus, although
decoy effects were largely similar in choice and judgment, they
also differed in important ways. q 2000 Academic Press

When making choices, certain alternatives may lure the unsuspecting deci-
sion maker into choosing one alternative over another. These alternatives, such
as those described by the attraction and compromise effects (Huber, Payne, &
Puto, 1982; Huber & Puto, 1983), are rarely chosen and yet strongly influence
the choice process. We refer to such alternatives as decoys, for, despite their
differences, their presence serves to increase preference for another alternative
in the choice set (Wedell & Pettibone, 1996).

Decoy effects provide insights into the contextual nature of choice and as
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FIG. 1. Placements of compromise (CA), inferior (IA), and phantom (PA) decoys, all targeting
alternative A over B, described on two dimensions. Regions of dominance are depicted as shaded
boxes. For comparison, range (RA) and range symmetrical (RSA) decoys are also shown.

such have been widely studied. These effects are robust and have been repli-
cated with many different types of decoys and stimulus materials, demonstra-
ting violations of normative choice principles (Ariely & Wallsten, 1995; Dhar &
Glazer, 1996; Huber, Payne, & Puto, 1982; Huber & Puto, 1983; Simonson,
1989; Wedell, 1991; Wedell & Pettibone, 1996). They have also been found to
affect real-world consumer purchasing, such as decisions to purchase products
in supermarket settings (Doyle, O’Connor, Reynolds, & Bottomley, 1999). The
study of decoy effects is thus directly applicable to both theoretical and
applied interests.

Across multiple studies, two general classes of decoys have emerged which
differ in the relationship between the decoy and the rest of the set. Dominated
decoys, such as asymmetrically dominated (Huber et al., 1982) and symmetri-
cally dominated decoys (Wedell, 1991), share the property of being dominated
by one or more alternatives. Being dominated refers to having at least one
feature that is clearly worse than those of a competing alternative and no
features that are better. In contrast, nondominated decoys increase preference
for the targeted alternative without being dominated. These decoys tend to
have similar but smaller effects compared to asymmetrically dominated decoys.
This class of decoys includes compromise (Simonson, 1989), inferior (Huber &
Puto, 1983), and phantom decoys (Pratkanis & Farquhar, 1992).

Given the structural differences between these two classes of decoys, we
would expect the processes governing their effects to differ. One goal of the
present research was to compare and contrast cognitive models of the different
nondominated decoys through the combined use of choice and judgment meth-
ods. A second goal was to explore the link between decoy effects in judgment
and in choice. The judgment method of studying decoy effects tests predictions
of different cognitive models through the use of different types of judgments
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(Wedell & Pettibone, 1996). The usefulness of this method, however, depends
on the linkage between judgment and choice processes.

Nondominated Decoys

Figure 1 illustrates the three types of nondominated decoys we examined,
along with two types of dominated decoys for comparison purposes. Values for
alternatives are represented along two dimensions, with alternative A superior
to B on dimension 2 but not on dimension 1. The dotted line represents an
equipreference contour that assumes equal weighting of both dimensions.
Given that A and B lie on the same contour, each alternative should be chosen
50% of the time in a pairwise choice task. Shaded regions represent classes of
alternatives that are dominated by A or B. Only decoys designed to favor the
selection of A are shown.

The asymmetrically dominated range decoy favoring A (RA) extends the range
of values on a single dimension, while being dominated on the other. The
inferior decoy favoring A (IA) is very similar to the range decoy, but it has a
higher value on dimension 2 so that it is not strictly dominated by either
alternative (Huber & Puto, 1983). The inclusion of the IA decoy increases the
selection of A, the near-dominating alternative. The compromise decoy favoring
A (CA) may share the same value as the inferior and range decoys on dimension
1, but is raised closer to the equipreference contour due to a higher value on
dimension 2 (Simonson, 1989). Unlike the inferior decoy, CA is far from being
dominated. Instead, CA results in A having an intermediate value between the
decoy and alternative B. In these situations, participants prefer the alternative
made to look like a compromise. Finally, the phantom decoy (PA) is unlike other
decoys in that it actually dominates the alternative it favors (A). When asked
to choose an alternative from the set, participants are told that the decoy is
unavailable. Thus, this decoy is a “phantom” alternative, as it is present in
the choice set but cannot be selected. Under these conditions, participants
prefer the alternative that is dominated by the decoy (Highhouse, 1996;
Pratkanis & Farquhar, 1992). This result is in stark contrast to the effect of
a dominated decoy, in which participants select the alternative that dominates
another in the set.1

Existing Models for Decoy Effects

Wedell (1991) described three general models of decoy effects. Value-shift
models assert that decoys operate through changing the perceived attrac-
tiveness of the dimensional values of the alternatives. These changes have
been proposed to occur for different reasons. Huber et al. (1982) proposed a
range-frequency explanation (Parducci, 1995) for dominated decoys, in which

1 More generally, a phantom decoy could refer to any decoy that is not available for selection at
the time of choice. However, in this article we use the term “phantom decoy” to specifically refer
to an unavailable alternative that dominates its targeted alternative, as described by High-
house (1996).
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the presence of the decoy either extends the range on one dimension or changes
the stimulus rank. For example, the low value of RA on dimension 1 may
increase the attractiveness of the dimension 1 value of A because it now lies
closer to the midrange of values and is no longer the lowest ranked in the set.
This change increases overall attractiveness.

A second mechanism for shifts in values may be through loss aversion (Tver-
sky & Kahneman, 1991). Simonson and Tversky (1992) suggested a loss-aver-
sion explanation for the effect of the compromise decoy whereby alternatives
are valued relative to a referent point, with perceived losses producing a greater
change in value than gains. If including CA causes A to become the referent
point, then valuation of CA and B will suffer in comparison. This process would
result in selecting A, as the compromise between two extreme alternatives.
Highhouse (1996) also suggested a loss aversion explanation of the phantom
decoy. As the most attractive alternative, the phantom decoy sets a referent
point from which the other two alternatives are evaluated. As shown in Fig.
1, relative to the PA decoy, both of the other alternatives represent a loss on
dimension 2. Alternative A, however, represents a smaller loss on dimension
2 than B. The overall perceived loss for A would be evaluated as less than for
B, despite the fact that B also represents a gain on dimension 1. This process
would result in the selection of A, as has been demonstrated in choice. Several
lines of research argue for the plausibility of a loss aversion mechanism in
choice (Herne, 1998; Highhouse & Johnson, 1996).

Weight-change models ascribe decoy effects to changes in the relative
weighting or importance of the dimensions (Ariely & Wallsten, 1995; Huber et
al., 1982). Accordingly, the presence of the decoy causes people to give additional
weight to a particular dimension, increasing preference for another alternative
in the set. However, there is little evidence to support the weight-change inter-
pretation. With the typical range extension manipulation (e.g., RA in Fig. 1),
the weight-change model requires a reduction in weight given to the dimension
that has been extended. Contrary to this explanation, several lines of evidence
across a variety of tasks suggest that participants increase the weight of the
extended dimension (Fisher, 1995; Goldstein, 1990, Mellers & Cooke, 1994;
Wedell, 1998; Wedell & Pettibone, 1996). Highhouse (1996) has also provided
evidence against the weight-change explanation of decoy effects.

Both value-shift and weight-change models are derived from traditional mod-
els of choice that assume the attractiveness of alternatives can be described
by dimensional values modified by dimension weights (Anderson, 1981; Ed-
wards & von Winterfeldt, 1986). Emergent-value2 models of decoy effects di-
verge from traditional models because they assert that the weighted dimen-
sional values are supplemented by a different type of valuation process.
Emergent values are based on the processing of configural information concern-
ing the relationships among alternatives in a set that can provide additional

2 Prior research (Wedell & Pettibone, 1996) referred to this construct as the value-added model.
Based on suggestions from reviewers to clarify the construct, we now refer to it as the emergent-
value model.
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reasons to make a choice. These additional reasons can be thought of as emer-
gent dimensions that arise from the demands of the task or social situation.
One such emergent dimension may be the need to justify a decision to others.
For example, dominance is an emergent value that provides a qualitative
argument for making a choice. When RA in Fig. 1 is added to set {A, B}, one
can justify the selection of A because it is clearly superior to RA while B is not.
Such an argument does not rely on integration of weights and dimensional
values.

In a similar vein, Simonson (1989) suggested that decoy effects could be
driven by a desire to reduce evaluation anxiety related to selecting an alterna-
tive. For example, selection of the nondominating alternative would lead to a
higher amount of evaluation anxiety because one would expect to be criticized
by one’s peers for choosing it. Simonson’s results (1989) are suggestive of separa-
ble justifiability and evaluation anxiety components of the emergent-value
construct. With a dominated decoy, increased justifiability and decreased evalu-
ation anxiety were found for the dominating alternative. However, evaluation
anxiety decreased for the alternative targeted by the compromise decoy, but
there was no increase in justifiability. This differential pattern of results im-
plied justifiability and evaluation anxiety separately contribute to choice, an
implication directly tested in the current studies.

Wedell and Pettibone (1996) provided support for a dual-process model involv-
ing both value-shift and emergent-value components. This model may be repre-
sented as follows:

Aik 5 o WmVimk 1 Jik, (1)

where Aik is the overall attractiveness value of alternative i in contextual set
k, Wm is the weight given to dimension m, Vimk is the context dependent scale
value of alternative i on dimension m in context k, and Jik is the emergent
value of alternative i in context k based on relational properties that increase its
justifiability. The value-shift component (Vimk) was supported by demonstrating
that dimensional judgments of value shifted with the decoy placement in ways
predicted by range-frequency theory (Wedell & Pettibone, 1996). Similar range-
frequency value-shift effects have also been inferred in multiattribute judgment
and pairwise choice (Cooke & Mellers, 1998; Mellers & Cooke, 1994; Wedell,
1998). The emergent-value component (Jik) was supported by the demonstra-
tion of increased justifiability for an alternative when it dominated the decoy,
as well as by showing that justifiability ratings predicted decoy effects on
attractiveness ratings over and above that predicted by dimensional value
ratings. Wedell and Pettibone (1996) found no support for a weight-change
component (Wm) tied to context based on ratings of importance.

Validity of the Judgment Approach

Choices provide a limited output record from which to model the cognitive
components of decoy effects. The multi-judgment approach (Wedell & Pettibone,
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1996) provides a much richer data base by having participants judge different
aspects of alternatives in a choice set. The different judgment tasks can then
be related to different cognitive processes and used to test corresponding
hypotheses concerning decoy effects.

The validity of inferences from the judgment approach depends on establish-
ing construct validity for the separate judgment tasks. In particular, discrimi-
nant validity is important to establish so that it is clear that the different overt
judgments do not all correspond to the same covert construct. Wedell and
Pettibone (1996) most directly addressed the issue of the discriminant validity
of the measures in their Experiment 2, in which the symmetrically dominated
decoy (RSA in Fig. 1) was studied. Unlike asymmetrically dominated decoys,
symmetrically dominated decoys are dominated by both of the other alterna-
tives in the set. Wedell (1991) showed a lack of significant decoy effects in
choice when the range was extended on one dimension but the decoy was
symmetrically dominated.

Experiment 2 of Wedell and Pettibone (1996) demonstrated that the null
effect in choice could be interpreted as reflecting opposing effects of value-shift
and emergent-value processes. Specifically, dimensional values significantly
shifted in the direction predicted by range-frequency theory and favored the
targeted alternative. However, justifiability ratings significantly favored the
nontargeted alternative, reflecting the greater ease with which one could detect
the dominance of this alternative. Consistent with the two-process model,
opposing effects of dimensional values and justifiability led to a null effect of
the decoys on attractiveness ratings. These qualitatively different effects on
dimensional valuation, justifiability, and attractiveness ratings supported the
discriminate validity of these three measures.

Similarity of Judgment and Choice Processes

Along similar lines, it is also important to establish the relationship between
decoy effects in judgment and in choice. Many researchers have demonstrated
that choice and judgment differ in important ways that can sometimes lead to
different preference patterns (Tversky, Sattath, & Slovic, 1988). Indeed, some
researchers have provided evidence that the processes underlying information
integration may qualitatively differ in judgment and choice (Mellers, Ordo-
nez, & Birnbaum, 1992).

In light of the potential differences between judgment and choice, it is im-
portant to determine the degree of overlap between these two response modes
in a given task. It may be that both modes use the same processes but in
different proportions. For example, the emergent-value component may be
emphasized to a greater extent in choice than in judgment. If so, similar effects
would be observed in judgment and choice when both components favored the
same alternative, as with the inferior decoy. However, when emergent-value
and value-shift processes do not converge on the same alternative, as with
the compromise decoy, then different preference patterns might emerge in
judgment and choice.
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Judgment Approach with Nondominated Decoys

We used a multiple-judgment paradigm similar to that of Wedell and Petti-
bone (1996) to test models for nondominated decoys, with a few small changes.
Most notably, the test for the weight-change hypothesis was dropped because
of the lack of supporting evidence (Wedell & Pettibone, 1996) and concerns
about task-order effects. This task was replaced by an evaluation-anxiety judg-
ment task to test the possibility of multiple bases of the emergent-value model,
as suggested by Simonson’s (1989) work. We also collected choice data in a
separate session to provide a basis for comparing judgment and choice.

In attractiveness judgment, participants rated the overall attractiveness of
each alternative in the choice set. We predicted attractiveness ratings would
reflect the same type of decoy effects found in choice based on prior research
(Ariely & Wallsten, 1995; Simonson, 1989; Wedell & Pettibone, 1996): an alter-
native should be more attractive when targeted by the decoy.

In dimensional value judgment, participants rated the attractiveness of each
alternative on each of its dimensions. These judgments tested for subjective
changes in the dimensional values as predicted by value-shift models. To sup-
port a value-shift model, combined dimensional attractiveness ratings should
be higher for an alternative when targeted by the decoy.

In justifiability judgment, participants rated how easily they could justify
selecting each alternative to their peers. This task was designed to test the
emergent-value model. To support it, justifiability ratings should be higher for
an alternative when targeted by the decoy.

Finally, in evaluation-anxiety judgment, participants rated the perceived
amount of evaluation anxiety associated with selecting each alternative. These
judgments were made relative to being evaluated by others. This task was
designed to explore the emergent-value model by seeing if we could replicate
the distinction between evaluation anxiety and justifiability found by Simonson
(1989). As in those experiments, participants were told to rate how anxious
they would be if evaluated by a classroom of their peers for choosing a given
alternative.

Data Analysis

To analyze the judgment data generated by the different tasks, an analysis
of variance (ANOVA) procedure determined if specific models were being sup-
ported by the data. This analysis was supplemented by comparing the data
from the dimensional value rating task to the predictions made by range-
frequency theory. The relationship between judgment and choice was addressed
in several ways. First, the ANOVA approach was used to look for decoy effects
in choice. Second, to directly compare judgments and choices, the attractiveness
judgments were used to infer choice responses by using the highest rated
alternative in each choice set to represent the preferred alternative. A correla-
tional analysis was also conducted to address the relationship between judg-
ment and choice, as well as the discriminate validity of the constructs.
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EXPERIMENT 1

Experiment 1 focused on the inferior decoy and was run in two sessions. In
one session, participants made judgments of the three alternatives in 20 differ-
ent choice sets on each of the four rating dimensions described above. In another
session, participants were simply asked to select the alternative they would
choose. We expected to find support for the dual-process model by demonstra-
ting significant decoy effects in the dimensional value task and at least one of
the emergent-value tasks.

Method

Participants and Design

Participants were undergraduates from the University of South Carolina
who were told that this experiment would require a two-session commitment.
Of these, 81 completed the judgment tasks and 93 completed the choice task,
with 69 completing both types of tasks. Participants received course credit for
each session for which they volunteered.

Within-subject variables included context (decoy favoring A or B), choice
domain (20 choice sets), and alternative (A or B). Between-subjects variables
included task order (four counterbalanced judgment-task orders), session order
(choice or judgment first), and set (decoy favors A in sets 1–10 and B in sets
11–20 or favors A in sets 11–20 and B in sets 1–10). Choice sets were arbitrarily
assigned to each block so that interactions with this variable are not of particu-
lar interest. Participants were randomly assigned to the between-subjects con-
ditions, and presentation order of choice sets was randomized for each partici-
pant in each session.

Materials and Apparatus

Stimuli were based on the 20 choice sets developed by Wedell and Pettibone
(1996) and are shown in Appendix A. Each set contained alternatives from a
single type of consumer product (e.g., computers, microwaves) or consumer
service (e.g., choosing a restaurant, hiring a mechanic), and each was made
up of two alternatives (A and B) and an inferior decoy, described on two dimen-
sions (e.g., price, ride quality). The inferior decoy was created by lowering the
value of the target on its worse dimension by one half the difference between
A and B, and by raising the value of the better dimension of the target by
1/8 the difference between A and B. This resulted in an alternative that was
markedly worse than the target on one dimension, and slightly better than
the target on the other. All materials and instructions were presented via
microcomputers.

Procedure

For the judgment session, participants were told that they would encounter
many sets composed of three alternatives and would make several types of
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judgments for each set. Participants encountered each choice set once in each
of four different blocks of trials, with each block corresponding to a different
type of judgment. Each choice set was represented as a 3 3 2 matrix, with
rows corresponding to alternatives and columns to dimensions. On each trial,
the arrangement of the alternatives and dimensions on the screen was random-
ized. Choice sets were presented on the screen 3 s prior to presentation of the
first rating prompt, and the information remained on the screen until all ratings
were made. Attractiveness, justifiability, and dimensional value ratings were
made on 9-point scales with 1 labeled “not at all” followed by the label “attrac-
tive,” or “justifiable,” and 9 labeled “very,” followed by the relevant dimension
label. Evaluation anxiety ratings used a similar 9-point scale, but with 1 corres-
ponding to “not very likely to be criticized” and 9 corresponding to “very likely
to be criticized.”

In the dimensional value task, participants rated all alternatives on a single
dimension at a time. For the other judgment tasks, participants rated the
alternative at the top of the screen, followed by the middle and bottom alterna-
tives. A blinking judgment cue was used to alert participants to the relevant
information being judged. The same display and choice sets were used for the
choice session, with participants simply choosing their preferred alternative.
Participants were debriefed following the second session.

Results

Choice

Consistent with prior research involving the inferior decoy (Huber & Puto,
1983), the targeted alternative was selected 58% of the time compared to 29%
of the time for the nontargeted alternative. The decoy was selected 13% of the
time. A repeated-measures ANOVA conducted on the choice proportions for
alternatives A and B in the two contextual conditions revealed that the Alterna-
tive x Context interaction was significant, F(1, 89) 5 97.3, p , .001, indicating
that an alternative was chosen more often when it was favored by the decoy.3

Judgment

Separate ANOVAs for each judgment task were used to examine the effects
of the contextual manipulation. A decoy effect would be reflected by a significant
crossover interaction between context and alternative, indicating higher attrac-
tiveness, justifiability, mean dimensional value, or lower evaluation anxiety
for an alternative when it was favored by the decoy. A Context x Alternative
interaction in the attractiveness rating task would replicate standard choice-
based inferior decoy effects in a judgment task. This interaction in the other

3 For all ANOVA and t test analyses of choice proportions reported in this article, we conducted
parallel analyses using the arcsin transformation of the choice proportions. This was done to
transform the data into distributions that conformed more closely to the normal distribution. In
all of these analyses, the pattern of statistical significance was the same as found for analyses
conducted on the choice proportions.
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three tasks would provide support for the respective underlying models. Means
for the different tasks collapsed across session and task order are presented
in Fig. 2. For all analyses, no higher order interactions with task or session
order were observed.

Attractiveness ratings. The upper left panel of Fig. 2 shows that participants
rated an alternative as more attractive when it was favored by the decoy. The
crossover interaction of context with alternative was statistically significant,
F(1, 65) 5 43.8, p , .001, and is consistent with typical results reported for
the inferior decoy in choice (Huber & Puto, 1983) and in judgment (Ariely &
Wallsten, 1995).

Justifiability ratings. The upper right panel of Fig. 2 shows that partici-
pants rated an alternative as more justifiable when it was favored by the decoy,

FIG. 2. Mean judgments of alternatives A and B from the attractiveness, justifiability, evalua-
tion anxiety, and dimensional value rating tasks with the inferior decoy (Experiment 1). All
interactions of context and alternative are significant.
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consistent with the emergent-value model. This crossover interaction was sig-
nificant, F(1, 65) 5 25.2, p , .001, similar to prior results with asymmetrically
dominated decoys (Wedell & Pettibone, 1996).

Evaluation anxiety ratings. The lower left panel of Fig. 2 shows that an
alternative produced less evaluation anxiety when it was favored by the decoy.
The crossover interaction was statistically significant, F(1, 65) 5 35.3, p , .001,
supporting the predictions of the emergent-value model for evaluation anxiety.

Dimensional value ratings. The lower right panel of Fig. 2 shows that the
combined dimensional value ratings for an alternative were higher when the
decoy favored the alternative. This crossover interaction of context and alterna-
tive was significant, F(1, 65) 5 31.7, p , .001, supporting the value-shift model.
Breaking down these results by dimension revealed two additional significant
effects. The Dimension x Alternative interaction was significant, F(1, 65) 5

605, p , .001, indicating that on dimension 1, alternative B was rated higher,
but on dimension 2, A was higher. The interaction between dimension and
context was also significant, F(1, 65) 5 214, p , .001, indicating that the mean
rating on dimension 1 was higher when the decoy favored alternative A, but the
mean rating on dimension 2 was higher when the decoy favored B, supportive of
dimensional contrast effects.

Fit of the Range-Frequency Model

We examined how well range-frequency theory (Parducci, 1995) could predict
the strong contextual effects observed by fitting a constrained version of the
model to the data from the dimensional value rating task. Allowing both range
and frequency to vary with the placement of the decoy resulted in a model
with too many free parameters. To compensate for this, range values were held
constant across contexts. The equation that we fit to the data was as follows:

Jimk 5 wRim 1 (1 2 w)Fimk, (2)

where Jimk is the judged value, Rim is the range value, and Fimk is the frequency
value of stimulus i on dimension m in context k. Frequency values were deter-
mined as described by Parducci (1995), with the assumption that the value of
IA on dimension 2 was within a just noticeable difference of the dimension 2
value for A and therefore assigned a rank of 2.5 out of 3. Similarly, the dimension
1 value of IB was assigned a tied rank with the dimension 1 value of B. Range
values were assumed to be invariant across contexts. The value of the weighting
parameter, w, was fit to the data. The fit of this model is displayed in Fig. 3.

Overall, the range-frequency model describes the effect of the inferior decoy
very well, with actual values for alternatives A and B shown as open circles
and their predicted values shown as solid points. The inferred value of the
weighting parameter, 1 2 w 5 .40, was within the normal range of values
found in social judgment research (Wedell, 1994; Wedell, Parducci, & Geisel-
man, 1987). All differences in the locations of A and B across contextual condi-
tions are explained by differences in frequency values.
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FIG. 3. Comparison of the range-frequency estimates (solid circles) generated from Eq. (2) and
mean dimensional value ratings (open circles) with the inferior decoy (D) of Experiment 1. The
arrows from alternatives to data points illustrate contextual shifts from range-frequency processes.

Relationship between Choice and Judgment

To convert attractiveness judgments into preferences, the highest rated alter-
native on each trial was used as an analog for choice. Cases where a single
alternative was not preferred (due to ties) were not included in this analysis.
Judgment-based preferences were then compared to the choices for the same
stimuli in contingency table form presented in Table 1. Of a total of 1380
possible responses from 69 participants, 127 represented ties and were dropped
from the analysis. For the 3 3 3 contingency table of preferences across choice
and judgment, Cohen’s Kappa was 0.32, representing moderate agreement
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TABLE 1

Contingency Table of Choices and Preferences Inferred from Judgments
(Inferior Decoy)

Choice

Judgment Target Other Decoy Total

Target 453 93 68 614
(36) (8) (5) (49)

Other 179 250 41 470
(14) (20) (3) (38)

Decoy 99 21 49 169
(8) (2) (4) (13)

Total 731 364 158 1253
(58) (29) (13)

Note. N 5 69; frequencies shown along with percentages in parentheses.

across response modes. In Table 1, decoy effects for judgment and choice are
represented by the marginal frequencies. The horizontal marginal frequencies
represent choice, and the vertical marginal frequencies represent judgment.
Decoy effects were strong in both judgment and choice, as demonstrated by
the higher preference for the target over the other alternative for both response
modes. When directly compared, the inferior decoy effect in judgment was
significantly weaker than the effect in choice, with an 18-point reduction from
choice to judgment, t(68) 5 24.03, p , .01.

Discussion

The ANOVA results from Experiment 1 supported both emergent-value and
value-shift models of decoy effects with the inferior decoy. This result is similar
to that obtained by Wedell and Pettibone (1996) with the asymmetrically domi-
nated decoy, and it demonstrates that the dual-process model can generalize
to the inferior decoy. The support found for the emergent-value model is consis-
tent with the possible subjective dominance of the inferior decoy as suggested
by others (Ariely & Wallsten, 1995; Wedell, 1991). Furthermore, the range-
frequency model provided a good account of how values shifted with the pres-
ence of the decoy.

Experiment 1 also examined the linkage between decoy effects in choice and
judgment. Previous research has argued for the similarity of judgment and
choice processes in decoy effects by demonstrating similar effects in both tasks
(Ariely & Wallsten, 1995; Wedell & Pettibone, 1996). The weaker decoy effect
in judgment revealed by the contingency analysis implies that decoy effects in
choice and judgment are not identical. The greater sensitivity to decoys in
choice may be due to an increased utilization of emergent-value processing.
With the inferior decoy, it may be more difficult to justify a choice of any
alternative but the targeted one, leading people to discount their own judgments
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and choose the alternative that is perceived as most justifiable. We explore
this possibility further in Experiment 2.

EXPERIMENT 2

Experiment 2 focused on the compromise decoy. Because the compromise
decoy is unlikely to be subjectively dominated, Experiment 2 should provide
a stronger test of the applicability of the dual-process model than did Experi-
ment 1. The range-frequency model (Parducci, 1995) that forms the basis for
the value-shift component predicts opposing dimensional contrast effects that
should result in no overall increase in value for the favored alternative. Thus,
unlike previous research, we predicted that the combined dimensional values
would not favor the target when the compromise decoy is used. Significant
results in the dimensional value task favoring the target would be consistent
with the use of a loss-aversion-valuation process rather than a range-frequency-
based process. Based on Simonson (1989), we did not expect to find support
for changes in justifiability ratings with the compromise decoy. His results
suggested that the compromise decoy effect was due solely to an evaluation-
anxiety-driven mechanism. This pattern would support the divergent validity
of justifiability and evaluation anxiety constructs.

Method

A new set of participants was recruited in the same way as in Experiment
1. There were 80 participants in the judgment session and 80 in choice. Of these,
64 participants completed both sessions. Method and stimuli in Experiment 2
were the same as Experiment 1, except for the use of the compromise decoy
in place of the inferior decoy. To create the compromise decoy, we used the
same value of the inferior decoy on its worse dimension and substituted the
value of the target on its better dimension plus 1/2 the difference between A
and B. The result is a decoy that makes the targeted alternative a compromise
between two extremes yet is still worse in average value than the other two
alternatives.

Results

Choice

Consistent with prior research involving the compromise decoy (Huber &
Puto, 1983; Simonson, 1989), the targeted alternative was chosen 46%, the
nontargeted alternative 32%, and the decoy 22% of the time. A within-subjects
ANOVA conducted on the choice proportions for alternatives A and B in the
two contextual conditions revealed that the Alternative x Context interaction
was significant, F(1, 76) 5 20.1, p , .001, indicating that an alternative was
chosen more often when it was favored by the decoy. A significant three-way
interaction of alternative, context, and session order, F(1, 76) 5 5.0, p , .05,
indicated that the magnitude of decoy effects was greater when the choice
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session came after the judgment session. This three-way interaction reflected
different magnitudes of decoy effects across session orders and not differences
in the direction of the effects.

Judgment

For all analyses, no higher order interactions with task or session order
were observed.

Attractiveness ratings. The upper left panel of Fig. 4 shows that participants
rated an alternative as more attractive when favored by the decoy. This cross-
over interaction was statistically significant, F(1, 64) 5 22.4, p , .001, replicat-
ing previous studies that demonstrate decoy effects with the compromise decoy
in choice (Simonson, 1989).

Justifiability ratings. The upper right panel of Fig. 4 shows that partici-
pants rated an alternative as more justifiable when favored by the decoy. This

FIG. 4. Mean judgments of alternatives A and B from the attractiveness, justifiability, evalua-
tion anxiety, and dimensional value rating tasks with the compromise decoy (Experiment 2). All
interactions between alternative and context are significant except for the dimensional value task.
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crossover interaction was significant, F(1, 64) 5 15.2, p , .001, supporting
the emergent-value model and consistent with prior work on asymmetrically
dominated decoys (Wedell & Pettibone, 1996). The interaction, however, is not
consistent with results of Simonson (1989), in which no effect of justifiability
was found with the compromise decoy.

Evaluation anxiety ratings. The lower left panel of Fig. 4 shows that partici-
pants rated an alternative as producing less evaluation anxiety when favored by
the decoy. The crossover interaction of context and alternative was statistically
significant, F(1, 64) 5 20.6, p , .001, supporting the predictions of the emer-
gent-value model for evaluation anxiety while being consistent with previous
work with the compromise decoy (Simonson, 1989).

Dimensional value ratings. Consistent with range-frequency theory, the
results shown in the lower right panel of Fig. 4 reflect no significant Alterna-
tive x Context interaction, indicating that alternatives received the same mean
dimensional value in both contexts. This result provides no support for the
value-shift model with the compromise decoy. The significant Dimension x
Context interaction, F(1, 64) 5 324, p , .001, did indicate that context effects
occurred with the compromise decoy, but offset each other when combined.

Fit of the Range-Frequency Model

As in Experiment 1, we fit the range-frequency model to the results from
the dimensional value rating task with the compromise decoy. Range parame-
ters were again held constant across contexts so that the effects of the decoy
were due to frequency values [Eq. (2)]. Unlike Experiment 1, the frequency
value of the compromise decoy was not considered tied with any other alterna-
tives on a given dimension. This means that although range-frequency effects
were predicted, they would not move the alternatives far from the original
preference contour.

The fit of the range-frequency model is shown in Fig. 5, with open circles
representing actual results and filled points representing the predicted values.
The predictions made by the range-frequency model were very similar to the
actual ratings of A and B and were achieved with a best-fit weighting value
of 1 2 w 5 .36. These results were in line with the prediction that conflicting
dimensional contrast effects would occur. If a preference contour were drawn
through the values of A and B, the decoy would simply push the favored
alternative along the contour and not above it. Thus, the fit of the range-
frequency model provides an explanation for the lack of support for the value-
shift model in the ANOVA section.

Relationship between Choice and Judgment

Table 2 presents a contingency table comparing actual choices and those
inferred from judgment. Of the 1200 possible observations, 84 (7%) of the total
observations were counted as ties and dropped from the analysis. Cohen’s
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FIG. 5. Comparison of the range-frequency estimates (solid circles) generated from Eq. (2) and
mean dimensional value ratings (open circles) with the compromise decoy (D) of Experiment 2. The
arrows from alternatives to data points illustrate contextual shifts from range frequency processes.

kappa demonstrated moderate agreement, kappa 5 .31. Examination of the
marginal proportions indicates that although decoy effects were found for
choice, they were not found for choices inferred from judgment (the 2-point
shift was not significant by a t test, p . .05). This analysis contradicts the
analysis of mean judgments, which demonstrated strong decoy effects on attrac-
tiveness ratings. To explore this discrepancy, inferred preferences were broken
down further by ranks. As shown in Table 3, mean ratings of the target and
other alternative differed little when they were ranked first or second. However,
the targeted alternative was rated higher in attractiveness when ranked last,
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TABLE 2

Contingency Table of Choices and Preferences Inferred from Judgments
(Compromise Decoy)

Choice

Judgment Target Other Decoy Total

Target 261 98 79 438
(23) (9) (7) (39)

Other 132 233 45 410
(12) (21) (4) (37)

Decoy 106 39 123 268
(10) (4) (11) (24)

Total 499 370 247 1116
(45) (33) (22)

Note. N 5 60; frequencies shown along with percentages in parentheses.

contributing to the difference in attractiveness ratings not found in the contin-
gency analysis. A further contribution to the discrepancy between mean judg-
ments and choice inferred from judgment is the large number of observations
in which the other alternative is ranked last (369) versus the number of times
the target is ranked last (86). Based on the rank order breakdown in Table 3,
it would appear that the compromise decoy effect in judgment is not driven by
a strong liking for the targeted alternative, but rather by a strong dislike for
the other alternative.

Discussion

The large decoy effects found in both judgment and choice were consistent
with previous work with the compromise decoy (Huber & Puto, 1983; Simonson,
1989). The contingency table analysis, however, pointed out important differ-
ences between judgment and choice. Choices inferred from judgment were
similar to the predictions made by the value-shift model, showing no overall
preference for the favored alternative. Actual choices were similar to predic-
tions made by the emergent-value model. One possibility for the difference
between actual choices and those inferred from judgments observed here is that
emergent-value processes were given more weight in choice than in judgment.

TABLE 3

Mean Attractiveness Ratings Broken Down by Rank
(Experiment 2, Compromise Decoy)

Ranked first Ranked second Ranked third Totals

Alternative N Mean N Mean N Mean N Mean

Target 327 7.67 512 5.72 86 4.32 925 6.27
Other 356 7.65 200 5.79 369 3.79 925 5.71

Note. Table includes only those cases where there were no ties among the three alternatives.
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Although a similar trend was suggested in Experiment 1 by the differences
in effect size, both value-shift and emergent-value models predicted inferior
decoy effects. Therefore, one would expect to find similar results across response
mode, even if people were using different processes. With the compromise decoy,
however, only the emergent-value model predicted decoy effects. When making
judgments, it appears that participants may have relied more on a value-shift
process to determine their ranking of attractiveness. When making choices,
the negative properties of the other alternative may have become more salient
and led to the selection of the target. The larger effect for the inferior decoy
than for the compromise decoy is consistent with the former being driven by
both value-shift and emergent-value processes, but the latter being driven by
only the emergent-value process.

The range-frequency model correctly predicted the opposing dimensional
contrast effects that occurred in the dimensional value task. Because the con-
trast effects on the dimensions go in opposite directions, no shift in the overall
value for an alternative occurs. This result contrasts sharply with results we
have reported with inferior and asymmetrically dominated decoys (Wedell &
Pettibone, 1996) in which ANOVA results provided support for the value-shift
model. It also argues against a value-shift loss aversion model of the compro-
mise decoy. Finally, the parallel effects found for justifiability and evaluation
anxiety ratings do not replicate the pattern found by Simonson (1989), sug-
gesting that these two constructs are not separable.

EXPERIMENT 3

Experiment 3 focused on the phantom decoy and used the same method as
the previous two experiments. As with the compromise decoy, range-frequency
theory does not predict the observed decoy effect. Given the position of the PA

decoy shown in Fig. 1, the range is extended on dimension 2 but not on dimen-
sion 1. Range-frequency theory predicts that this range manipulation should
make B preferred to A and thus work against the preference found for target
A in choice (Highhouse, 1996). A value-shift implementation of the loss aversion
model, however, would predict A to have the higher overall dimensional value.
Support for this model would be shown by higher mean dimensional value
ratings for the dominated alternative.

Method

A new set of participants was sampled in the same way as in Experiments
1 and 2. There were 80 participants in the judgment session, 83 in choice, and
70 completing both sessions. Design features and stimuli of Experiment 3 were
similar to those of Experiments 1 and 2, except for the use of the phantom
decoy and how stimuli were assigned to the set variable. For a given participant,
half of the choice sets contained phantom decoys and the other half contained
three equally attractive alternatives. We did this so participants could not
simply assume that only two of the alternatives on a given trial would be
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available. The set variable was expanded to four levels to account for this
additional blocking. Results from choice sets containing the three equally at-
tractive alternatives were not analyzed.

To create the phantom decoy, we used the value from the best dimension of
the compromise decoy and the value from the worst dimension of the target.
This decoy dominated only the targeted alternative. When participants received
a choice set containing a phantom decoy, after the presentation delay, they
were told that one of the alternatives was unavailable due to unforeseen circum-
stances. The label for the unavailable alternative was made to blink on screen.
Participants were then told to rate all alternatives, keeping in mind that one
of the alternatives was unavailable. Presentation of a phantom alternative in
the choice session was similar, except that participants were told to select from
the two available alternatives and were unable to select the phantom decoy.

Results

Choice

The targeted alternative was preferred to the other alternative 57% to 43%
of the time, a difference equivalent to that found for the compromise decoy.
Because the decoy alternative could not be chosen, the ANOVA on choice was
conducted only on alternative A. The main effect of context was significant,
F(1, 75) 5 15.2, p , .001, indicating that A was selected more often when it
was targeted by the decoy and replicating previous work with the phantom
decoy (Highhouse, 1996).

Judgment

For all analyses, no higher order interactions were observed with task or
session order.

Attractiveness ratings. The upper left panel of Fig. 6 shows that, unlike the
previous two experiments and the choice results from the current experiment,
attractiveness ratings did not differ significantly across alternative and context,
F(1, 48) , 1. The absence of an Alternative x Context interaction indicates
that the phantom decoy had little effect on attractiveness ratings.

Justifiability ratings. The upper right panel of Fig. 6 shows that there was
no significant Context x Alternative interaction, F(1, 48) , 1, indicating that
justifiability for an alternative also did not differ across context. These results
fail to support the justifiability component of the emergent-value model with
the phantom decoy.

Evaluation anxiety ratings. The lower left panel of Fig. 6 plots ratings
of evaluation anxiety associated with choosing an alternative. Although the
Context x Alternative interaction is in the predicted direction, with an alterna-
tive rated as producing less evaluation anxiety when dominated by the decoy,
it was not significant, F(1, 48) 5 1.2. The lack of a significant Context x
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FIG. 6. Mean judgments of alternatives A and B from the attractiveness, justifiability, evalua-
tion anxiety, and dimensional value rating tasks with the phantom decoy (Experiment 3). The
interaction between alternative and context is only significant in the dimensional value task.

Alternative interaction fails to support an evaluation anxiety component of the
emergent-value model.

Dimensional value ratings. As shown in the lower right panel of Fig. 6, the
mean dimensional values for alternatives were lower when dominated by the
decoy. The Context x Alternative interaction was significant, F(1, 48) 5 4.3,
p , .05, supporting the results predicted by range-frequency theory. Note that
the direction of this effect operates against the typical phantom decoy effect
found in choice.

Relationship between Judgment and Choice

As with the previous experiments, judgments were converted to preferences
and compared to choices for the same choice sets. Because participants were
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TABLE 4

Contingency Table of Choices and Preferences Inferred from Judgments
(Phantom Decoy)

Choice

Judgment Target Other Total

Target 255 83 338
(41) (13) (54)

Other 99 183 282
(16) (30) (45)

Total 354 266 620
(57) (43)

Note. N 5 70; frequencies shown along with percentages in parentheses.

unable to select the decoy in choice, we constructed a 2 3 2 contingency table
including only the target and other alternative across both judgment and choice.
For those participants who rated the decoy the highest, their second highest
preference was used. Each of 70 participants who completed both choice and
judgment sessions received 10 choice sets that contained a phantom decoy, for
a total of 700 possible responses. Of these, 80 responses (11%) reflected ties in
the judgment session and were dropped. These data are presented in Table 4,
and they show moderate agreement across response modes, kappa 5 .41.

The marginal frequencies indicate that the targeted alternative was pre-
ferred by a similar margin in both response modes. Although this replicates
the effect found in the ANOVA analysis for choice, it is not consistent with the
lack of decoy effects found in attractiveness ratings. This difference can be
understood by looking at the rank information provided in Table 5. Participants
rarely ranked the targeted alternative highest because the decoy dominates
it. They ranked the nontargeted alternative highest twice as often as the
targeted alternative. However, they ranked the decoy (not shown in Table 5)
highest more often than either of these (44% of judgments). Because the decoy
cannot be chosen in these cases, preference falls to the alternative ranked
second. Here the targeted alternative enjoys a strong advantage over the other
alternative. Thus, when inferred choices exclude choice of the decoy, the strong
tendency to rank the target second leads to the phantom decoy effect. This

TABLE 5

Mean Attractiveness Ratings Broken Down by Rank
(Experiment 3, Phantom Decoy)

Ranked first Ranked second Ranked third Totals

Alternative N Mean N Mean N Mean N Mean

Target 71 7.78 261 6.29 136 4.59 468 6.02
Other 140 7.75 83 6.06 245 4.45 468 5.72

Note. Table includes only those cases where there were no ties among the three alternatives.
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advantage is not found in the mean ratings because it is balanced out by the
greater tendency to rank the nontargeted alternative highest.

Discussion

Results from the choice task replicated the phantom decoy effect previously
observed (Highhouse, 1996). The most remarkable finding from Experiment
3, however, was the failure to demonstrate phantom decoy effects with judg-
ment, even though our experiments had high power to detect the predicted
interaction effect.4 The lack of an effect on attractiveness judgments means
that while choice preferences may be altered by the presence of the phantom
decoy, judgment preferences are not. The phantom decoy does not make the
favored alternative either more justifiable or less anxiety provoking, so that
emergent-value models do not appear to explain its selection. Consistent with
range-frequency theory, the phantom decoy makes the targeted alternative’s
combined dimensional values less attractive, providing no route for the value-
shift component to produce the decoy effect in choice.5

A similarity-substitution hypothesis (Tversky, 1972) provides one explana-
tion of the discrepancy between judgment and choice behavior. According to
this model, the phantom decoy effect is a choice-based effect that results from
substituting a similar alternative when the preferred alternative (the decoy)
is not available. Based on judgments alone, the target and the other alternative
are of roughly equal attractiveness. Because one cannot select the alternative
actually preferred in choice, the default becomes the next most similar alterna-
tive, i.e., the target. This can save effort by preventing one from having to
reevaluate the reduced set of alternatives. Naturally, the post hoc nature of
this explanation suggests that it must be tested more carefully. Furthermore,
other models, such as loss aversion (Highhouse, 1996), might explain these
results if one assumes that they operate in choice but not in judgment.

4 We investigated whether the failure to reject the null hypotheses in the three judgment tasks
was due to a lack of power. Because observed decoy effects in choice were similar across the
phantom and compromise decoys (a 14% shift in each), effect sizes from the judgment tasks with
the compromise decoy were used to estimate corresponding effect sizes for the phantom decoy.
The error term was based on the mean-squared error from the phantom decoy (Experiment 3).
The power to detect effects comparable to those observed in Experiment 2 was high for both
attractiveness and evaluation anxiety judgments (power of .96 and .92, respectively). Power was
moderate for justifiability judgments, .76. These results indicate that Experiment 3 had adequate
power to detect phantom decoy effects in these three tasks.

5 To investigate the possibility that the absence of decoy effects in judgment was due to the
participants having to rate the phantom decoy, we conducted an additional experiment with only
a judgment session in which the decoy information was not overtly rated. Those results replicated
the judgment results from Experiment 3 for all tasks except for dimensional value judgment in
which there were no significant effects of decoy. These results indicate that even when explicit
ratings were only made for the target and other alternative, there is still no preference for the
target reflected in judgments of attractiveness, justifiability, or evaluation anxiety.
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Correlational Analysis

To further explore the relationships between our constructs in judgment and
between judgment and choice, we created contextually sensitive interaction
scores for each rating task from each experiment. Appendix B displays the
correlations among these scores. We highlight two results. First, correlations
between the evaluation anxiety and justifiability tasks were high, ranging from
.52 to .67. This result provides little evidence for the divergent validity for
these components of the emergent-value model. Second, correlations between
individual differences in decoy effects across choice and attractiveness-
judgment tasks were moderately high, averaging r 5 .50 for Experiments 1
and 2. In Experiment 3, where large differences were found between judgment
and choice, this correlation was lower, r 5 .29.

GENERAL DISCUSSION

We have extended research on decoy effects by examining effects of compro-
mise, inferior, and phantom decoys across two response modes. We believe the
results from the combination of these two approaches provide insights into the
processes underlying effects of nondominated decoys.

Similarity between Judgment and Choice Processes

Experiments 1 and 2 demonstrated that the processes underlying decoy
effects in choice and judgment are related, but not identical. First, similar
effects of both compromise and inferior decoys were demonstrated in choice
and judgment. Second, choices and inferred choices derived from judgments
were moderately related, as demonstrated by kappa values in the .3–.4 range.
Third, individual differences in judgment were moderately correlated with
those in choice. These results provide direct evidence of what until this point
has been assumed, namely, that decoy effects in judgment reflect decoy effects in
choice (Ariely & Wallsten, 1995; Dhar & Glazer 1996; Wedell & Pettibone, 1996).

Experiments 2 and 3 also demonstrated that judgment and choice processes
may differ in important ways. Although overall attractiveness ratings reflected
significant effects of the compromise decoy in Experiment 2, these effects disap-
peared when the ratings were converted to inferred choices. This difference
between choice and inferred choice can be explained by proposing that partici-
pants rely more on emergent-value processing in choice than in judgment.

Results for the phantom decoy provide additional evidence supporting a
distinction between judgment and choice. In Experiment 3, decoy effects were
absent from the judgment record, except in the case of dimensional value
ratings which operated against the selection of the target. Emergent-value
processing was not supported in the judgment record, but the significant dimen-
sional value ratings indicated that value-shift processing was still occurring.
Choice, however, demonstrated strong phantom decoy effects. This difference
between choice and judgment is consistent with a similarity-substitution model
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that assumes phantom decoy effects may arise in choice due to a strategy of
selecting the alternative most similar to the preferred alternative.

Dual-Process Model

To what extent are the dual processes of the value-shift and emergent-value
models (Wedell & Pettibone, 1996) necessary to explain the effects of nondomi-
nated decoys? In the present research, both processes appeared to operate in
favor of the targeted alternative only for the inferior decoy. Results suggested
no role for a value-shift component in determining the effects of the compromise
decoy. The emergent-value model appeared to help explain effects of the compro-
mise decoy, but not the phantom decoy.

Judgments of dominated decoys have provided the strongest support for the
value-shift model (Wedell & Pettibone, 1996). The current set of experiments
suggests that as the decoy is positioned farther away from being dominated,
the value-shift model is less likely to explain decoy effects. Instead, emergent-
value processes that depend on relationships among alternatives in the set
take on greater significance. Our range-frequency analyses supported this
conclusion, demonstrating that dimensional contrast effects cancel out for the
compromise decoy so that there is no overall increase in attractiveness. If
participants were basing their decision on dimensional contrast effects pro-
posed by the value-shift model, then there should have been no decoy effects
with the compromise decoy. Thus, value-shift processes could not explain the
effect of the compromise decoy, and indeed they predicted the opposite effect
than was found with the phantom decoy in choice. The different pattern of
effects for combined dimensional attractiveness ratings versus that for global
attractiveness ratings also provides support for the discriminant validity of
these constructs.

To what extent do we need to break down the emergent-value model down into
justifiability and evaluation anxiety components? Both components showed
parallel effects for both the compromise and inferior decoys. Thus, we were
unable to replicate the differential effects of the compromise decoy on these as
reported by Simonson (1989). Correlations between the two components were
consistently high, failing to establish divergent validity. In summary, our exper-
iments provide little support for the separation of these two emergent-value
constructs.

These conclusions must be tempered by the fact that our measurement of
evaluation anxiety may not have been as strong as that used by others. In
contrast to Simonson’s (1989) work, participants never actually had to be evalu-
ated by others. Thus, the lack of effects observed in our experiments may have
been due to this difference rather than because they are not distinct constructs.
To address this issue, future experiments should include a peer discussion
session after all judgments are made in which participants will discuss their
actions and be evaluated. Along similar lines, directly manipulating the ac-
countability of the participants would provide a more direct test of the emer-
gent-value hypothesis as a whole.
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Although value-shift processes are a viable explanation for many decoy ef-
fects, only emergent-value processes have proven capable of predicting signifi-
cant decoy effects across inferior, compromise, and asymmetrically dominated
decoys. Furthermore, the data presented here suggest that a different emphasis
may be placed on emergent-value and value-shift processing in judgment and
choice. The present results bolster the case we have made in our previous work
that models of the choice process need to take into account aspects of the
choice set that go beyond dimensional weights and values. The observable
relationships between alternatives, the ability to justify a choice, or the goal
to avoid decision based anxiety may be as important as the actual underlying
values or weights. Incorporation of these emergent-value processes provides
an explanation for contextual effects where there are no underlying shifts in
values or weights.

APPENDIX A

Choice Sets Used in Experiments 1–3

Domain/dimension A B IA IB CA CB PA PB

1. Computers
1. Processing Speed (Mhz) 40 66 27 69 27 79 40 79
2. Size of hard drive (MB) 420 300 432 240 480 240 480 300

2. Restaurants
1. Price of meal for two ($) 44 36 48 35 48 32 44 32
2. Wait to be served (min.) 20 34 18 41 14 41 14 34

3. Plane tickets
1. Cost of ticket ($) 400 330 435 323 435 295 400 295
2. Length of layover (min.) 60 150 51 195 15 195 15 150

4. Mechanics
1. Warranty Length (days) 30 60 15 63 15 75 30 75
2. Experience (years) 14 7 15 4 17 4 17 7

5. CD Players
1. Price ($) 250 175 288 167 288 138 250 138
2. Number of disks 10 4 11 1 13 1 13 4

6. Apartments
1. Rent per month ($) 200 140 230 134 230 110 200 110
2. Distance (min.) 10 20 9 25 5 25 5 20

7. Cars
1. Miles per gallon 22 35 16 37 16 41 22 41
2. Number of safety features 10 5 11 3 12 3 12 5

8. Boats
1. Number of passengers 4 20 1 22 1 28 4 28
2. Speed (Knots per hour) 30 10 32 5 40 5 40 10

9. Job offers
1. Days of sick leave 6 10 4 11 4 12 6 12
2. Number of paid holidays 16 12 17 10 18 10 18 12

10. Houses
1. Price (thousands of $) 75 40 92.5 36.5 92.5 22.5 75 22.5
2. Square footage 1500 1100 1540 900 1700 900 1700 1100
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APPENDIX A—Continued

Domain/dimension A B IA IB CA CB PA PB

11. Electric Keyboards
1. Tone quality (1–100) 75 85 70 86 70 90 75 90
2. Number of features 15 10 16 8 18 8 18 10

12. Mini-LCD TVs
1. Price ($) 195 100 218 90 218 53 195 53
2. Percent distortion 2 4 1.75 5 1 5 1 4

13. Preschools
1. Children per class 12 8 10 7 10 6 12 6
2. Teacher experience (years) 12 5 12 2 15 2 15 5

14. Microwaves
1. Warranty (months) 8 14 5 15 5 17 8 17
2. Cooking power (Watts) 1600 900 1670 550 1950 550 1950 900

15. Parking spaces
1. Price per month ($) 50 25 62 22 62 13 50 13
2. Distance from job (blocks) 3 6 2.5 7.5 1.5 7.5 1.5 6

16. Video cameras
1. Weight (pounds) 7.0 4.0 8.5 3.7 8.5 2.5 7 2.5
2. Number of features 14 8 15 5 17 5 17 8

17. Beer (24 pack)
1. Price ($) 10 8.50 10.75 8.35 10.7 7 10 7
2. Quality (1 to 100) 60 50 61 45 65 45 65 50

18. Cars
1. Ride quality (1 to 100) 65 80 57 82 57 87 65 88
2. Miles per gallon 30 24 31 21 33 21 33 24

19. Restaurants
1. Distance from home (min.) 45 15 60 12 60 5 45 5
2. Quality/star (1 to 5) 4 3 4.25 2 4.5 2 4.5 3

20. TV sets (19 inch)
1. Percent distortion 3.5 2.5 4 2 4 1.5 3.5 4.5
2. Average life span (years) 4 3 4.5 2 5 2 2.0 3

APPENDIX B

Correlation Matrices of Rating Tasks for the Compromise, Inferior, and
Phantom Decoys

Rating tasks

Evaluational Dimensional
Decoy/rating task Attractiveness Justifiability anxiety value

Inferior (N 5 81)
Justifiability .63*
Evaluational anxiety 2.58* 2.67*
Dimensional value .44* .49* 2.37*
Choicea .55* .44* 2.41* .29*
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APPENDIX B—Continued

Rating tasks

Evaluational Dimensional
Decoy/rating task Attractiveness Justifiability anxiety value

Compromise (N 5 80)
Justifiability .49*
Evaluational anxiety 2.32* 2.52*
Dimensional value .40* .44* 2.41*
Choicea .45* .32* 2.41* .24*

Phantom (N 5 80)
Justifiability .65*
Evaluational anxiety 2.65* 2.67*
Dimensional value .67* .68* 2.45*
Choicea .29* .14 2.14 .21*

a Choice correlations are based on a smaller N due to the fact that not all participants returned
to complete both judgment and choice sessions; N was 68, 69, and 70 for inferior, compromise,
and phantom decoys respectively.

* Significance at the .05 level or below.
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