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Prior research has established that categorization plays a central role in new product learning.
Very little is known, however, about category-based learning under conditions of categorization
ambiguity. Of particular interest is whether and under what circumstances consumers might
employ a multiple- (vs. single-) category strategy to generate inferences about ambiguous
products. In this research, we identified 2 factors—category familiarity and the nature of the
category cue—that are responsible for determining whether inferences are based on a single
category or multiple, competing categories. The results of 3 studies suggest that when an am-
biguous product is described in terms of conflicting conceptual and perceptual category cues, a
single category inference strategy is employed when the perceptually cued category is more fa-
miliar than the conceptually cued category. In particular, inferences are based largely on the
perceptually cued category under these circumstances. However, when the perceptually cued
category is less than or equal to the conceptually cued category in familiarity, a multiple cate-
gory inference strategy is employed and inferences are based on both the perceptually and con-
ceptually cued categories.

The great dilemma faced by makers of communicators, those
hand-held devices that seek to merge the phone, the personal
digital assistant, and the e-mail receiver, is which of those
three functions to emphasize. If they make it too phone-ori-
ented, it risks being weak at e-mail. If they make it too
PDA-orientated, it risks being weak as a phone. (Mossberg,
2003, p. B1)

Prior research has established that categorization plays a cen-
tral role in new product learning (Sujan, 1985). Very little is
known, however, about the operation of this commonly stud-
ied, category-based learning process under conditions of cat-
egorization ambiguity. Categorization ambiguity exists when
information about a new product makes it difficult or impos-
sible to place the novel offering in a single, existing category.
For example, most consumers probably do not have an estab-
lished category for the “communicators” mentioned in the
preceding quotation. Consequently, consumers likely use the

individual categories comprising the communicator to make
inferences about the product. Many of the new technological
innovations hitting the market today fit this profile, as they
often combine the features and functionality of existing prod-
ucts to create a single hybrid product. For example, there are
personal digital assistants (PDAs) with cell phone functions
and cell phones with PDA functions. The categorization of
these products is highly ambiguous because in both cases, the
hybrid could logically be considered either a PDA or a cell
phone.

It is currently unclear how consumers use existing cate-
gory knowledge when faced with ambiguity of this nature.
Of particular interest is whether and under what circum-
stances consumers employ a multiple- (vs. single-) category
strategy to generate inferences about ambiguous products.
When faced with a PDA/cell phone, for instance, the ques-
tion is whether consumers will base their expectations about
the product on knowledge associated with multiple catego-
ries (both the PDA category and the cell phone category) or a
single category (the PDA category or the cell phone cate-
gory). Existing consumer research is all but mute on this is-
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sue. The focus of prior studies has been almost exclusively on
inference generation from a single category (for a notable ex-
ception, see Moreau, Lehmann, & Markman 2001; Moreau,
Markman, & Lehmann 2001), leaving all but the most basic
questions pertaining to multiple-category use unanswered.
Addressing this void, the purpose of this study was to exam-
ine the factors that determine whether consumers will rely
primarily on a multiple or single category inference strategy
under conditions of categorization ambiguity.

CONCEPTUAL BACKGROUND

Generating Inferences When Categorization
Is Ambiguous

Research in psychology has just begun to investigate whether
individuals respond to categorization ambiguity by employ-
ing a multiple (vs. single) category inference strategy. The evi-
dencegathered thus far,however, indicates that individualsex-
hibit a strong tendency to base their inferences and predictions
on a single category, even when presented with an item that is
difficult to classify unambiguously (Murphy & Ross, 1994,
1999; Ross & Murphy, 1996). This general finding has been
quite robust, appearing in studies that have used both natural
and artificial stimuli, high and low levels of categorization am-
biguity, and high and low levels of memory load.

Although the single category inference process has
emerged as the default strategy for generating an inference
(Macrae, Bodenhausen, & Milne, 1995), evidence consistent
with a multiple category inference strategy has also been de-
tected. In all cases of multiple-category use, however, rather
extreme measures were required to encourage participants to
consider information from more than one category. Murphy
and Ross (1994), for instance, found evidence of multi-
ple-category use but only when the information outside the
target category was made highly salient. In Murphy and
Ross’s study, respondents were shown representative sam-
ples of figures drawn by four different children. Each sample
contained four figures varying in shape and shading. Respon-
dents were shown a new figure and asked to predict the artist
and shading and to give probability estimates for both
predictions.

For example, a respondent might be given a triangle and
be asked to predict who drew it and how likely it was that the
person they named had drawn it (0% to 100% probability).
The respondent would then be asked what shading it con-
tained and how likely it was to have that shading. The stimuli
were designed so that it was fairly clear who drew the figure
(e.g., one child’s sample contained more triangles than the
other children’s), so interest centered on whether shading
predictions were based on that child’s sample (a single-cate-
gory strategy based on the target category) or that child’s
sample combined with information from the other children’s
samples (multiple-category strategy). The basis of the pre-

diction was determined by varying the incidence of particular
shades outside the target category (i.e., the sample containing
the most triangles) and assessing the impact of that manipu-
lation on shading probability judgments. Murphy and Ross
(1994) conducted numerous experiments, varying this basic
procedure systematically in an effort to find evidence of mul-
tiple-category use. Despite these efforts, single-category
inferencing predominated, its use virtually unaffected by
variance in the nature of the categorization decision (explicit
or implicit), memory demands (judgment made from mem-
ory or with samples present), and degree of category uncer-
tainty (strong vs. weak competing categories). The only ex-
ception to this outcome occurred in Murphy and Ross’s
(1994) final study (Experiment 11) in which they manipu-
lated the correlation of shading and shape outside the target
category. When the shading suggested by the target category
was correlated with the same shape outside the target cate-
gory, shading probability judgments increased relative to a
situation in which that correlation was absent. Murphy and
Ross (1994) concluded that “category-based prediction gen-
erally relies on a single category rather than multiple catego-
ries” (p. 189).

In a separate study employing a different experimental
paradigm, Ross and Murphy (1996) increased the level of
categorization ambiguity but still found no evidence of mul-
tiple-category use. Taking another approach, Ross and
Murphy reasoned that multiple categories might be used if
the question used to elicit predictions contained elements
highly associated with an alternative category in memory. To
test this possibility, respondents were presented with a story
containing a reference to a person whose identity was uncer-
tain. The person’s identity was suggested by the text of the
story (e.g., realtor), but an alternative identity was also im-
plied (e.g., burglar). Respondents were asked to predict the
probability that the ambiguous person would engage in cer-
tain category-consistent and inconsistent behaviors (e.g., for
burglar, pay attention to the sturdiness of the doors). The re-
sults indicated that respondents did in fact rely on the alterna-
tive category for their predictions. However, the impact of the
alternative category was limited to questions highly associ-
ated with that category. Questions associated with the target
category were not impacted by information from the alterna-
tive category.

Murphy and Ross (1999) provided the most extensive evi-
dence of multiple-category use to date. In Murphy and Ross’s
study, the key question was whether a multiple-category
strategy would be employed in a situation in which the item
or person could logically belong to more than one category at
once (e.g., an apple is a fruit and a snack). Respondents were
given explicit base rate information for different food catego-
ries (fruit, snack, appetizer) and asked to judge the probabil-
ity that a specific food item possessed a certain characteristic
(low in amino acids). The results revealed that many people
based their inferences on multiple categories under these
highly facilitative conditions.
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Recent consumer research has echoed the theme of this pi-
oneering work and has suggested that multiple-category use
may be the exception rather than the rule when consumers
generate inferences (Moreau, Markman, et al., 2001). In
Moreau, Markman, et al.’s study, multiple-category use was
evident when participants were explicitly informed of the re-
lation between an innovative new product (digital camera
[DC]) and the categories to which it was compared (camera
and scanner). In the absence of this detailed information, par-
ticipants overwhelmingly employed a single category infer-
ence strategy basing performance expectations on the first
category to which the new product was compared. In sum,
existing research has suggested that individuals are able to
use information from multiple categories to draw inferences
about ambiguous stimuli but that they are typically unwilling
to do so unless significant contextual support is provided.
These findings are valuable for establishing that individuals
can employ a multiple-category strategy, but they give little
insight into the general factors that facilitate and hinder the
use of a multiple-category (vs. single-category) strategy. In
addition, it is difficult to predict which category consumers
would select as the source of inferences in the event that a
single-category strategy is implemented. Absent this infor-
mation, it is difficult to make specific predictions about con-
sumers’use of existing category knowledge to generate infer-
ences about ambiguous products.

With this in mind, in the next section, we identify two fac-
tors—category familiarity and the nature of the category
cue—that we believe are responsible for regulating the inci-
dence of multiple (vs. single) category inference processes.

Category Familiarity

To generate inferences via a multiple-category strategy, it is
often necessary to change or update at least one of the catego-
ries involved in making the prediction. To see why, consider
the case of the PDA/cell phone mentioned earlier. When con-
sumers confront an ambiguous product such as the PDA/cell
phone and attempt to use both the PDA and cell phone cate-
gories to make predictions, they are likely to generate infer-
ences that entail discrepant attribute values. As an example,
if consumers are asked if the PDA/cell phone will be good at
scheduling, their PDA category will indicate a positive re-
sponse, whereas their cell phone category will indicate a neg-
ative or “not applicable” response. In contrast, if consumers
are asked if the new product will be good at making phone
calls, their PDA category will indicate a negative or “not ap-
plicable” response, whereas their cell phone category will in-
dicate a positive response. In general, thinking about an am-
biguous product as an instance of one category will lead to
the generation of very different expectations than thinking
about the product as an instance of a second distinct category.

This suggests that a category updating process is likely to
be initiated as a result of multiple-category inferencing. That
is, consumers are likely to either (a) update the PDA category

to accommodate the new value for making phone calls or (b)
update the cell phone category to accommodate the new
value for scheduling.

Research on category change suggested that an individ-
ual’s familiarity with a category plays a critical role in his or
her propensity to update the category in response to new, dis-
crepant information (Elliott & Anderson, 1995). Elliott and
Anderson’s research indicates that people adapt quite well to
perceived changes in category exemplars, readily updating
category definitions to reflect new information. Elliott and
Anderson’s results also indicate, however, that participants’
ability to adapt significantly decreases as the number of prior
experiences with members of a category increases. This is
important because it suggests that consumers will be less
likely to modify high-familiarity (HF) categories than
low-familiarity (LF) categories. If we assume, for example,
that the cell phone category is more familiar to consumers
than the PDA category, the implication is that consumers are
more likely to adjust their PDA category representation than
their cell phone category representation.

Nature of the Category Cue

Category membership information can be delivered either
perceptually via visual depiction of a category member or
conceptually via a category label. Research on the relative
diagnosticity of conceptual versus perceptual information in
the inference generation process has yielded mixed results.
In one study (Yamauchi & Markman, 2000), participants
were presented with pictures of exemplars that were physi-
cally similar to members of one category but possessed the
label of another category and were asked to predict a missing
feature. The results suggested that participants placed signif-
icantly more weight on the (conceptual) category label infor-
mation than the (perceptual) category similarity information
when generating their inferences (Yamauchi & Markman,
2000). Other research has reported just the opposite. Pitting
category label information against category similarity,
Florian (1994) found strong evidence that participants based
their attribute inferences entirely on (perceptual) category
similarity.

This divergence in findings may be explained, at least in
part, by variance in the relative diagnosticity of perceptual
versus conceptual information across stimuli and situations
(Feldman & Lynch, 1988). Supporting this interpretation,
Yamauchi and Markman (2000) found that not all category
labels were equal in their ability to override category similar-
ity in the inference process. Specifically, category labels de-
signed to convey class inclusion information (e.g., labels in-
dicating two types of bug) had more power to sway
inferences than those lacking this highly diagnostic informa-
tion (e.g., labels indicating two shapes of wing).

The evidence just reviewed brings to light an important
question: Which type of information, perceptual or concep-
tual, will consumers perceive as more diagnostic for generat-
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ing inferences about ambiguous products? Although this is-
sue has not been directly addressed in the literature, there is
reason to believe that consumers, when faced with conflict-
ing conceptual and perceptual information, will view the per-
ceptual input as a more diagnostic source of product infer-
ences than the conceptual input.

To understand the basis for this claim, it is necessary to
first consider why, in the research reviewed previously, cate-
gory label information has typically been given more weight
by respondents in the inference process than category simi-
larity information. A compelling explanation can be found in
Medin and Ortony’s (1989) notion of psychological
essentialism, which posits that people generally believe and
behave as if category label information conveys the very es-
sence of an item: that is, what makes an object what it is. Al-
though this view recognizes that an item’s physical appear-
ance provides clues regarding the identity or essence of an
item, the notion of psychological essentialism clearly affords
category label information greater predictive diagnosticity
than category similarity information due to its more enduring
tie to the category’s essential properties. Indeed, research has
shown that study participants are generally unlikely to
change the label assigned to an object (e.g., cat) even when
the object’s physical features are altered, rendering it much
more similar to members of another category (e.g., skunk;
Rips, 1989).

It is important to recognize, however, that the research
cited previously was conducted with natural kind categories
(items that exist in nature such as birds, rocks, trees) rather
than artifact categories (items made by humans such as cell
phones and PDAs). Indeed, much of what is known about
people’s reliance on category similarity versus category label
information in prediction comes from studies of natural
kinds. In the few studies that have examined this issue with
artifact categories, quite different results have emerged. In
particular, rather than being organized in terms of a deep es-
sence (what makes an item what it is), artifact categories are
organized in terms of the function(s) they perform (Barton &
Komatsu, 1989). Further, research on artifact categories sug-
gests that people believe that the category label provides
some insight into the function of an item but that physical ap-
pearance is the critical element in determining what the item
does (Matan & Carey, 2001). In other words, unlike natural
kinds in which the category label was seen as critical in es-
tablishing the identity and essence of the item and category
similarity was seen as providing useful backup information,
artifacts are seen as depending critically on category similar-
ity to establish their essential function, with the category la-
bel providing useful backup information. This makes sense
when one considers that people generally perceive there to be
a strong link between form and function for artifact catego-
ries, with function (e.g., making phone calls) serving as a sig-
nificant constraint on the perceptual characteristics of the ar-
tifact (e.g., mouthpiece; Dennett, 1987; Matan & Carey,
2001). Consistent with this, empirical findings have indi-

cated a weak link between the artifact category label and its
function (Malt & Johnson, 1992; Malt, Ross, & Murphy,
1995). Indeed, children as young as 4 have exhibited a lim-
ited ability to use category labels to make inferences about
artifact categories (Heyman & Gelman, 2000). This suggests
that for artifact categories, consumers are likely to view per-
ceptual (category similarity) information as more diagnostic
than conceptual (category label) information.

HYPOTHESES

The preceding discussion suggested that the occurrence of a
multiple (vs. single) category inference strategy depends on
both product category familiarity and the nature of the cate-
gory cue. Specifically, given the strong perceived link be-
tween category similarity and category function for artifact
categories, it is expected that the perceptually cued category
will be viewed as a more diagnostic source of inferences than
the conceptually cued category. This implies that when an
ambiguous product is described in terms of conflicting con-
ceptual and perceptual cues, consumers will rely more
heavily on the perceptually cued category than the conceptu-
ally cued category. For example, if a PDA/cell phone is repre-
sented perceptually as a cell phone (via a picture of a cell
phone) and conceptually as a PDA (via a PDA label), it is an-
ticipated that the cell phone category will be viewed as a
more diagnostic source of inferences and as a result, consum-
ers will place more emphasis on the cell phone category than
the PDA category when generating their predictions.

The question of whether and to what extent the conceptu-
ally cued category influences inferences can be answered by
considering the individual’s familiarity with the perceptually
cued category. According to research reviewed previously,
the more familiar the perceptually cued category, the less
likely consumers are to augment inferences drawn from that
category with information from the conceptually cued cate-
gory. Thus, if the perceptually cued category is significantly
more familiar than the conceptually cued category, the per-
ceptually cued category is expected to dominate the infer-
ence generation process. Assuming that the cell phone is
more familiar than the PDA, if a PDA/cell phone is repre-
sented perceptually as a cell phone (via a picture of a cell
phone) and conceptually as a PDA (via a PDA label), predic-
tions will be based largely on the cell phone category. If this
is the case, inferences should be indistinguishable from a sit-
uation in which an HF category (i.e., cell phone) is presented
via both the label and the picture. More formally,

H1: When an ambiguous product is represented perceptu-
ally by an HF category and conceptually by an LF
category, a single category inference strategy will be
used in which inferences will be based on the HF cat-
egory. It is expected that the inferences generated in
this situation will be indistinguishable from a case in
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which a product is represented both conceptually and
perceptually by a single (HF) category.

A very different outcome is expected when the same
PDA/cell phone is represented perceptually as a PDA (via a
picture of a PDA) and conceptually as a cell phone (via a
cell phone label). In this situation, the PDA category will be
viewed as more diagnostic source of inferences than the
cell phone category and as a result, the PDA category will
exert more influence than the cell phone category in the in-
ference generation process. However, in the situation as-
sumed here in which the (perceptually cued) PDA category
is less familiar than the (conceptually cued) cell phone cate-
gory, it is expected that the information from the perceptu-
ally cued category will be augmented with information
from the conceptually cued category. Under these circum-
stances, it is predicted that inferences will be based on a
multiple-category strategy involving both the PDA and cell
phone categories. When a multiple category inferencing
strategy is employed, inferences of cell phone functionality
should be enhanced relative to a situation in which a single,
LF category (i.e., PDA) is presented via both the label and
the picture. More formally,

H2: When an ambiguous product is represented perceptu-
ally by an LF category and conceptually by an HF
category, a multiple category inference strategy will
be used in which inferences will be based on both the
conceptually and the perceptually cued categories. It
is expected that inferences regarding the functional-
ity associated with the conceptually cued (cell phone)
category will be enhanced relative to a case in which
a product is represented both conceptually and per-
ceptually by a single (LF) category.

STUDY 1

In this study, participants were exposed to an advertisement
for an ambiguous product and were asked to evaluate its
functionality. To test our hypotheses, it was necessary to cre-
ate two treatment advertisements and two baseline advertise-
ments. In both treatment advertisements, the perceptual
(product picture) and conceptual (product label) cues were in
conflict, representing the product in terms of two different
categories. Within one of the treatment advertisements, the
perceptually cued category was more familiar (HF percep-
tual) than the conceptually cued category (LF conceptual). In
this advertisement, the PDA/cell phone was represented per-
ceptually by a picture of a cell phone and conceptually by the
label PDA. In the other treatment advertisement, the percep-
tually cued category was less familiar (LF perceptual) than
the conceptually cued category (HF conceptual). In this ad-
vertisement, the PDA/cell phone was represented perceptu-

ally by a picture of a PDA and conceptually by the label cell
phone.

In both baseline advertisements, the perceptual and con-
ceptual cues were consistent, representing the product in
terms of either the HF category or the LF category. In one
of the baseline advertisements, the PDA/cell phone was
represented perceptually by a picture of a PDA (LF percep-
tual) and conceptually by the label PDA (LF conceptual).
In the other baseline advertisement, the PDA/cell phone
was represented perceptually by a picture of a cell phone
(HF perceptual) and conceptually by the label cell phone
(HF conceptual).

Participants

The participants were 209 undergraduates from a large East-
ern university who participated in the study to fulfill a re-
quirement for their introductory marketing class.

Procedure, Stimuli, and Measures

The study consisted of two stages. In the first stage, partici-
pants were exposed to an advertisement for a new product.
Participants were instructed to read the advertisement and
form an impression of the product featured. They were also
told that they would be asked a few questions about the prod-
uct and told that there were no right or wrong answers and
that we were only interested in their opinions.

All of the advertisements had three basic components: the
headline, the picture, and a short description below the pic-
ture. The headline and the short description provided the cat-
egory label or conceptual information in the advertisement
and the picture provided the category similarity or perceptual
information. The headline always started with, “Simplify
Your Life With The New XT–100 _________” and ended
with either “Cellular Phone” or “Personal Digital Assistant,”
depending on the condition. The short description paralleled
the headlines as follows: “The XT–100 Cellular Phone (or
Personal Digital Assistant) combines wireless phone tech-
nology with one of today’s best electronic organizers in one
handheld productivity tool.” Note that the order of the fea-
tures was driven by the headline. When the PDA (Cellular
Phone) was listed in the headline, the electronic organizer
(wireless phone technology) was listed first in the short de-
scription.

With regard to the perceptual cue, each product image was
shown in color (printed from a professional laser printer;
please see Figure 1). In all four conditions, the perceptual cue
was nonambiguous. In both the HF-perceptual, HF-concep-
tual and HF-perceptual, LF-conceptual conditions, the
Kyocera Smartphone was displayed in the closed position
with a blank screen. Thus the picture cued only the cell phone
functionality. In both the LF-perceptual, LF-conceptual and
the LF-perceptual, HF-conceptual conditions, a Handspring

WHEN CATEGORIZATION IS AMBIGUOUS 131



PDA was shown with a daily schedule displayed on the
screen. Thus the picture cued only the PDA functionality.

Participants viewed the advertisement at their own pace
and then proceeded to the survey. In the first section, we
asked participants to predict how likely it was that the prod-
uct would perform six different functions. Three of the func-
tions were related to the cell phone (make phone calls, voice
mailbox, and vibrate), and the other three were related to
PDA functionality (perform scheduling activities, to-do list,
and recognize handwritten text). For each of the preceding
items, participants responded to a 7-point scale ranging from
1 (definitely unavailable) at the low end and 7 (definitely
available) at the high end. Respondents were then asked
which department they would go to first to look for this new
product if they were in an electronics store (Moreau,
Markman, et al., 2001). Each participant was asked to check
one option among “PDA,” “Cell phone,” “Home Audio &
Video,” or “Not sure.” Finally, participants were asked to in-
dicate their level of familiarity with both cellular phones and
electronic organizers on a 7-point scale ranging from 1 (ex-
tremely unfamiliar) to 7 (extremely familiar).

Results

An important assumption in this study is that the cell phone
category is more familiar to participants than the PDA cate-
gory. Confirming this, the results of a t test on participants’
self-reported familiarity revealed that participants possessed

a higher level of familiarity with cell phones than PDAs (5.57
vs. 3.74), t(208) = 16.2, p < .001.1

The design of this study is based on two key assumptions
about the features associated with the cell phone and PDA
categories. The first is that “make phone calls,” “voice mail,”
and “vibrating” will be more strongly associated with the cell
phone category than the PDA category and that “scheduling”
and “to-do list” will be more strongly associated with the
PDA category than the cell phone category.2 The three cell
phone features (make phone calls, voice mail, and vibrating)
were aggregated into a cell phone functionality index (α =
.80), and the two PDA features (scheduling and to-do list)
were aggregated into a PDA functionality index (α = .84). A
comparison of the inferences generated by the two sin-
gle-category conditions—LF (PDA) perceptual and LF
(PDA) conceptual and HF (cell phone) perceptual and HF
(cell phone) conceptual—confirmed that phone functionality
is more strongly associated with the cell phone category and
PDA functionality is more strongly associated with the PDA
category. The HF-perceptual and HF-conceptual group gave
the new product a higher rating for phone functionality (5.95
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Figure 1 Study 1 and 2 stimuli. HF = high familiarity; LF = low familiarity. Note that each of the above conditions was compared to a baseline condi-
tion in which there was a single category cued by the label and picture. For example, the HF-conceptual and HF-perceptual condition included a picture of
the cell phone with the label of a cell phone, whereas the LF-conceptual and LF-perceptual condition included a picture of the PDA and a label of a PDA.

1Note that for a small minority of participants (< 5%) the PDA was more
familiar than the cell phone. Eliminating these participants from the analyses
did not alter the pattern of results. Consequently, we included all participants
in the analyses to follow.

2Handwriting recognition was dropped from the analysis because it did
not load on the same factor as the other two items. Reliability for the index
drops from .84 to .53 if handwriting recognition is included.



vs. 4.63), F(1, 102) = 39.78, p < .001 but lower rating for
PDA functionality (6.07 vs. 6.49), F(1, 102) = 4.75, p < 0.05
than the LF-perceptual and LF-conceptual group (see Table 1
for means and standard deviations for all conditions). This is
important because it gives us baselines to use when testing
our hypotheses in the following sections. To test both hypoth-
eses, we compared the conditions in which multiple catego-
ries are presented to the baseline conditions in which only
one category was featured in the label and picture.

The first hypothesis predicted that the HF-perceptual and
LF-conceptual group (cell phone picture and PDA label)
would employ a single category inference strategy based on
the perceptually cued cell phone category. In other words, it
was believed that calling a cell phone a PDA would not en-
hance the PDA functionality inference of this product. If this
is correct, the inferences of the HF-perceptual and LF-con-
ceptual group should be similar to those of the cell phone
baseline group. To test these predictions, the phone and PDA
functionality inferences of the HF-perceptual and LF-con-
ceptual group were compared to the phone and PDA func-
tionality inferences of the HF-perceptual and HF-conceptual
group with the expectation that there would be no difference
between the groups on either measure. Consistent with these
predictions, the results revealed that the HF-perceptual and
LF-conceptual group was indistinguishable from the HF-per-
ceptual and HF-conceptual group on both phone (5.94 vs.
5.95), F(1, 103) < 1, and PDA (6.10 vs. 6.07), F(1, 103) < 1
functionality measures. Thus, calling a cell phone a PDA did
not impact the ratings of either the PDA or phone functional-
ity, indicating that a single category inferencing strategy was
employed. This supports H1.

The second hypothesis predicted that the LF-perceptual
and HF-conceptual group (PDA picture and cell phone label)
would employ a multiple category inference strategy in
which participants would base their inferences on both the
perceptually cued PDA category and the conceptually cued
cell phone category. If this strategy is employed, calling a
PDA a cell phone will increase the phone functionality infer-
ence of this product. If this is correct, the LF-perceptual and
HF-conceptual group should mimic the PDA baseline group
on the PDA functionality inference measure but produce a

higher value for phone functionality than the PDA baseline
group. Consistent with these predictions, the results revealed
that the LF-perceptual and HF-conceptual group was indis-
tinguishable from the LF-perceptual and LF-conceptual
group on the PDA functionality inference measure (6.45 vs.
6.49), F(1, 102) < 1. In contrast, the LF-perceptual and
HF-conceptual group produced a significantly higher value
than the LF-perceptual and LF-conceptual group on the
phone functionality inference measure (5.09 vs. 4.63), F(1,
102) = 4.12, p < .05. Thus, calling a PDA a cell phone led to
an increase in the estimate of cell phone functionality, indi-
cating that a multiple category inference strategy was em-
ployed. These findings support H2.

It is interesting to note that in both the HF-perceptual and
LF-conceptual and the LF-perceptual and HF-conceptual
conditions, the conceptually cued category label did not im-
pact inferences drawn from the perceptually cued category.
For example, calling a cell phone a PDA did not reduce infer-
ences about its phone functionality and calling a PDA a cell
phone did not reduce inferences about its PDA functionality.
As shown in Table 1, the HF-perceptual and LF-conceptual
group provided the same phone functionality inference as the
HF-perceptual and HF-conceptual group (5.94 vs. 5.95), F(1,
103) < 1, and the LF-perceptual and HF-conceptual group
provided the same PDA functionality inference as the
LF-perceptual and LF-conceptual group (6.45 vs. 6.49), F(1,
102) < 1.

Additional analyses were conducted to examine the role
of familiarity as a moderator of the effects observed. The ar-
gument we advance here is that an individual’s relative famil-
iarity with the perceptually cued category determines the ex-
tent to which the conceptually cued category impacts
functionality inferences. The specific proposal is that higher
levels of relative familiarity with the perceptually cued cate-
gory lead to lower levels of impact of the conceptually cued
category. Conversely, lower levels of relative familiarity with
the perceptually cued category tend to bolster the impact of
the conceptually cued category. In the analyses described
previously, these ideas were tested via the manipulation of fa-
miliarity (i.e., there were HF and LF products), and this ap-
proach did, in fact, reveal that familiarity with the perceptu-
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TABLE 1
Study 1 Means for Inferences by Group

Inference Type

Information Presentation Form
Phone

Functionality
PDA

Functionality

Condition Conceptual Cue (Label) Perceptual Cue (Picture) M SD M SD

HF perceptual and LF conceptual PDA Cell phone 5.94 1.17 6.10 1.03
HF perceptual and HF conceptual Cell phone Cell phone 5.95 0.82 6.07 0.96
LF perceptual and HF conceptual Cell phone PDA 5.09 1.04 6.45 0.67
LF perceptual and LF conceptual PDA PDA 4.63 1.27 6.49 1.00

Note. PDA = personal digital assistant.



ally cued category moderated the impact of the conceptually
cued category.

Another way to test these ideas is to focus on the self-re-
ported familiarity ratings that served as the source of the ma-
nipulation check data. Specifically, comparing the self-re-
ported ratings of cell phone familiarity to the self-reported
ratings of PDA familiarity for each individual provides us
with a measure of relative familiarity that can be used to pro-
vide additional evidence regarding the role of familiarity in
regulating the impact of the conceptually cued category. Spe-
cifically, in the HF-perceptual and LF-conceptual condition,
higher differentials indicate greater familiarity with the per-
ceptually cued cell phone category and as such are expected
to suppress the impact of the conceptually cued PDA cate-
gory. In the LF-perceptual and HF-conceptual condition,
higher differentials indicate lower familiarity with the per-
ceptually cued PDA category and as such are expected to en-
courage the use of the conceptually cued cell phone category.

To test these proposals, a measure of relative familiarity
was derived by subtracting self-reported familiarity with the
PDA from self-reported familiarity with the cell phone. This
was done for each participant. Next, treatment condition, rel-
ative familiarity, and their interaction were regressed on both
dependent measures (phone and PDA functionality). To iso-
late the impact of relative familiarity, treatment conditions
were examined separately. Consistent with our theorizing, in
the HF-perceptual and LF-conceptual treatment condition,
relative familiarity had no impact on the ratings of cell phone
functionality, t(103) = –1.27, p > .10 but had a significant
(negative) impact on the ratings of PDA functionality, t(103)
= –2.00, p < .05. This suggests that as the relative familiarity
of the perceptually cued category increased, the impact of the
conceptually cued category decreased.

Also consistent with our theorizing, in the LF-perceptual
and HF-conceptual treatment condition, relative familiarity
had no impact on the ratings of PDA functionality, t(102) =
–.12, ns but had a marginally significant (positive) impact on
the ratings of cell phone functionality, t(102) = 1.67, p < .10.
This indicates that as the relative familiarity of the perceptu-
ally cued category decreased, the impact of the conceptually
cued category increased.

Additional support for our hypotheses can be found in the
data pertaining to where participants would look for the am-
biguous product in an electronics store. One might expect
participants in the HF-perceptual and LF-conceptual condi-
tion to be more likely to choose the cell phone department
due to their heavy reliance on that (single) category in the in-
ference generation process (H1). In fact, 81% of the partici-
pants in the HF-perceptual and LF-conceptual condition
chose the cell phone department, and 19% chose the PDA de-
partment. Conversely, one might expect participants in the
LF-perceptual and HF-conceptual condition to be more
evenly split in their selection of the department due to their
heavy reliance on multiple-category inferencing (H2). In-
deed, 38% selected the PDA department, and 44% selected

the cell phone department. A chi-square test indicated that
the percentage of people choosing the cell phone, χ2(1, N =
66) = 6.94, p < .01 and PDA χ2(1, N = 30) = 19.286, p < .001
departments in the HF-perceptual and LF-conceptual condi-
tion differed significantly from the percentage making the
same choices in the LF-perceptual and HF-conceptual condi-
tion.

We performed additional analyses to examine the role of
relative familiarity as a moderator of the effects observed in
the department choice data. As before, a measure of relative
familiarity was derived by subtracting self-reported familiar-
ity with the PDA from self-reported familiarity with the cell
phone for each participant. Using the mean familiarity differ-
ential (1.83) as a breakpoint, the sample was divided into
high- and low-differential groups. In the analysis, we then fo-
cused on the impact of relative familiarity on department
choice within each treatment condition. Specifically, looking
first at the HF-perceptual and LF-conceptual condition, if
participants’ relatively greater familiarity with the cell phone
category (vs. the PDA category) is responsible for steering
participants to the cell phone department over the PDA de-
partment, then we should find that a greater proportion of the
cell phone department responses came from the high-differ-
ential group than the low-differential group. Consistent with
this, an analysis of participants who chose the cell phone de-
partment revealed that a greater proportion were from the
high-differential (vs. low-differential) group, a difference
that was marginally significant (.60 vs. .40), z = 1.28, p < .10.

Turning to the LF-perceptual and HF-conceptual condi-
tion, if participants’ relatively lower familiarity with the per-
ceptually cued PDA category was responsible for increasing
the impact of the conceptually cued cell phone category, then
we should again find that a greater proportion of the cell
phone department responses came from the high-differential
group than the low-differential group. Consistent with this,
an analysis of participants who chose the cell phone depart-
ment indicated that a greater proportion were from the
high-differential (vs. low- differential) group (.50 vs. .36), al-
though this difference was not significant, z = 0.64, p > .20.

Discussion

In Study 1, we were concerned with whether and under what
conditions individuals respond to categorization ambiguity
by employing a multiple (vs. single) category inference strat-
egy. Consistent with our framework, when an HF category
picture was paired with an LF category label, a single cate-
gory inference strategy was employed. When participants re-
ceived an advertisement that labeled the product as a PDA
but pictured the product as a cell phone, participants based
their inferences on their cell phone category. In contrast,
when an HF category label was paired with an LF category
picture, a multiple category inference strategy was em-
ployed. When participants received an advertisement that la-
beled the product as a cell phone but pictured the product as a
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PDA, participants based their inferences on both the PDA
and cell phone categories.

These results provide evidence that respondents relied on
the perceptually cued category to a greater extent than the
conceptually cued category and that familiarity played a crit-
ical role in determining the extent to which the conceptually
cued category influenced inferences about the new product.
In the HF-perceptual and LF-conceptual condition in which
the perceptually cued category was higher in familiarity than
the conceptually cued category, the conceptual category had
no discernable effect on inferences. In the LF-perceptual and
HF-conceptual condition in which the perceptually cued cat-
egory was lower in familiarity than the conceptually cued
category, the conceptually cued category emerged as a mean-
ingful influence on inferences.

However, this is not the only explanation that can account
for this pattern of findings. Rather than reflecting the impact
of familiarity, the null effect of the conceptually cued PDA
category (in the HF-perceptual and LF-conceptual condition)
may have simply reflected the respondent’s failure to notice
and thus activate the PDA category in response to the concep-
tual cue. That is, because the cell phone representation was
both highly familiar and perceptually presented, its salience
in the advertisement may have been so high that the LF, con-
ceptually cued, PDA label was overlooked when respondents
processed the advertisement. If this is true, strengthening the
conceptual cue in the HF-perceptual and LF-conceptual con-
dition may lead to reliance on a multiple category inference
strategy, as respondents update the perceptually cued cate-
gory with information associated with the more strongly
cued conceptual category. In Study 2, we examined this pos-
sibility by activating the PDA category prior to exposure to
the advertisement for the ambiguous product.

Another issue addressed in Study 2 is the rather high rat-
ings for PDA functionality across all four conditions. We feel
that the high ratings for PDA functionality were based, in
part, on the specific functionalities that were included. Recall
that the two PDA features included in the index were sched-
uling and to-do list. Although these were seen as more indic-
ative of the PDA, they are functionalities that are increasingly
being added to many electronic items. Thus, to better isolate
the category on which information is drawn, we included
functions that are more strongly associated with PDA (e.g.,
recognize handwritten text, calendaring, and synchronize
with PC).

STUDY 2

Participants

The participants were 120 master of business administration
students from a large Eastern university who participated in
the study during an orientation session. For each participant,
a $10 donation was made to a school-sponsored charity.

Procedure, Stimuli, and Measures

The procedure, stimuli, and measures were identical to Study
1 with the following exceptions. First, prior to presenting the
advertisement for the PDA/cell phone, respondents in only
the two treatment conditions completed an advertising sur-
vey that was designed to activate the PDA category. Spe-
cifically, students were asked to preview a print advertise-
ment and to recommend additional pieces of information to
include in the advertisement to help consumers form an opin-
ion about the product. The advertisements had the same
structure to the copy as the treatment and baseline advertise-
ments used in Study 1. Specifically, the headline stated,
“Simplify Your Life With The New XT–100 Personal Digital
Assistant.” The short description paralleled the headline as
follows: “The XT–100 Personal Digital Assistant combines
one of today’s best electronic organizers with wireless phone
technology in one handheld productivity tool.” Below the ad-
vertisement were three blank lines for the participants to en-
ter any additional information they felt would be helpful in
evaluating the product. This task was included to ensure that
respondents activated the PDA category. After providing the
three items of information, participants proceeded to the
product inference task. The choice of a conceptual (vs. per-
ceptual) cue in this context is supported by research that indi-
cated that the modality of a retrieval cue does not differen-
tially affect access to conceptual versus perceptual
information (Costley & Brucks, 1992).

Second, additional inferences were gathered in this study.
In particular, respondents were asked to predict how likely it
was that the product would perform 9 different functions.
Four of the functions were related to the cell phone (make
phone calls, voice mailbox, vibrate, and caller identification
[Caller ID]), and the other 5 were related to PDA functional-
ity (perform scheduling activities, recognize handwritten
text, calendaring, address book, and synchronize with PC).

Third, as before, respondents were asked to indicate their
level of familiarity with both cellular phones and electronic
organizers. However, in this study, familiarity was assessed
via a 5-point scale ranging from 1 (extremely unfamiliar) to 5
(extremely familiar) rather than the 7-point scale.

Results

As expected, the results of a t test reveal that respondents pos-
sessed a higher level of familiarity with cell phones than
PDAs (4.39 vs. 3.69), t(119) = 7.13, p < .001.

The four cell phone features (make phone calls, voice
mail, vibrating, and Caller ID) were aggregated into a cell
phone functionality index (α = .79), and the five PDA fea-
tures (perform scheduling activities, recognize handwritten
text, calendaring, address book, and synchronize with PC)
were aggregated into a PDA functionality index (α = .84). A
comparison of the inferences generated by the LF-perceptual
and LF-conceptual group (PDA label and PDA picture) and
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HF-perceptual and HF-conceptual group (cell phone label
and cell phone picture) confirmed that cell phone functional-
ity was more strongly associated with the cell phone category
and PDA functionality was more strongly associated with the
PDA category. The HF-perceptual and HF-conceptual group
gave the new product a higher rating for phone functionality
(5.77 vs. 4.60), F(1, 58) = 13.17, p < .001 but lower rating for
PDA functionality (4.90 vs. 5.66), F(1, 58) = 7.76, p < 0.01
than the LF-perceptual and LF-conceptual group (see Table 2
for means and standard deviations for all conditions).

The main question addressed in Study 2 was whether en-
hancing the activation of the conceptually cued, LF, PDA cat-
egory would lead participants in the HF-perceptual and
LF-conceptual condition (cell phone picture and PDA label)
to employ a multiple category inference strategy. The find-
ings suggest that participants maintained their reliance on a
single category inference strategy under these conditions.
Specifically, as in Study 1, the HF-perceptual and LF-con-
ceptual group was indistinguishable from the HF-perceptual
and HF-conceptual group on both the phoning (5.77 vs.
5.54), F(1, 57) = 1.75, ns and scheduling (4.90 vs. 4.67), F(1,
57) < 1 inference measures. Thus, it appears that a single cat-
egory inferencing strategy was employed, providing further
evidence in support of H1.

An additional question addressed in Study 2 was whether
enhancing the activation of the perceptual cue would lead
participants in the LF-perceptual and HF-conceptual group
(PDA label and cell phone picture) to switch from a multiple
category inference strategy to a single category inference
strategy. The findings suggest that participants maintained
their reliance on a multiple category inference strategy. Spe-
cifically, focusing on the phoning inference data, the ratings
of the LF-perceptual and HF-conceptual group were signifi-
cantly higher than those of the LF-perceptual and LF-con-
ceptual group (5.35 vs. 4.60), F(1, 57) = 4.84, p < .05. Turn-
ing to the scheduling inference data, the ratings of the
LF-perceptual and HF-conceptual group were indistinguish-
able from those of the LF-perceptual and LF-conceptual
group (5.89 vs. 5.66), F(1, 57) = 1.06, p >.20. Thus, it ap-
pears that a multiple category inferencing strategy was em-
ployed, providing further evidence in support of H2.

Additional analyses were conducted to examine the role
of familiarity as a moderator of the effects observed. As in
Study 1, for each participant, a measure of relative familiarity
was derived by subtracting self-reported familiarity with the
PDA from self-reported familiarity with the cell phone. Next,
treatment condition, relative familiarity, and their interaction
were regressed on both dependent measures (phone and PDA
functionality). As in Study 1, the analysis revealed that in the
HF-perceptual and LF-conceptual treatment condition, there
was a significant relation between relative familiarity and rat-
ings of the functionality associated with the conceptually
cued category. Specifically, relative familiarity had a margin-
ally significant (negative) impact on ratings of PDA function-
ality, t(60) = –1.68, p < .10, thus indicating that higher levels
of familiarity with the perceptually cued (cell phone) cate-
gory were associated with lower levels of impact of the con-
ceptually cued (PDA) category. As before, relative familiar-
ity had no impact on the ratings of cell phone functionality,
t(60) = –0.16, ns.

Deviating from the results of Study 1, in the LF-percep-
tual and HF-conceptual treatment condition, there was no re-
lation between relative familiarity and ratings of the func-
tionality associated with the conceptually cued category,
t(102) = –1.55, p > .10. As before, there was also no relation
between relative familiarity and ratings of the functionality
associated with the perceptually cued category, t(59) = 0.31,
ns. These results suggest that increasing differentials (of cell
phone vs. PDA familiarity) were not associated with either
suppression or enhancement of the impact of the conceptu-
ally cued category.

Discussion

Providing additional support for H1, the evidence from Study
2 again indicates that pairing an HF category picture with an
LF category label led to the use of a single category inference
strategy. Notably, this outcome was obtained in a situation in
which the LF category was activated prior to the presentation
of the advertisement. It is thus highly unlikely that the null ef-
fect of the LF category reflects a failure to activate the cate-
gory in response to the category label. Rather, the findings
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TABLE 2
Study 2 Means for Inferences by Condition

Inference Type

Information Presentation Form
Phone

Functionality
PDA

Functionality

Conditions Conceptual Cue (Label) Perceptual Cue (Picture) M SD M SD

HF perceptual and LF conceptual PDA Cell phone 5.54 1.34 4.67 1.22
HF perceptual and HF conceptual Cell phone Cell phone 5.77 0.98 4.90 1.09
LF perceptual and HF conceptual Cell phone PDA 5.35 1.12 5.89 0.74
LF perceptual and LF conceptual PDA PDA 4.60 1.47 5.66 1.02

Note. PDA = personal digital assistant.



provide further evidence that participants relied almost ex-
clusively on the perceptually cued category when it was
higher in familiarity than the conceptually cued category.

The results of Study 2 provide further support for the sec-
ond hypothesis as well. When participants received an adver-
tisement pairing an HF-category label with an LF-category
picture, there was evidence that inferences were based on
both categories. Interestingly, activating the perceptually
cued category prior to the presentation of the advertisement
did not lead participants to overlook the category label and
rely on a single category inference strategy. Thus, even when
faced with a strong perceptual cue, participants displayed a
propensity to rely on both category similarity and category
label information when the perceptually cued category was
less familiar than the conceptually cued category. This pro-
vides further evidence that familiarity plays a critical role in
regulating the relative influence of conceptual and perceptual
information.

Thus, in Studies 1 and 2, multiple-category use was found
when the HF category was presented conceptually and the LF
category was presented perceptually. This raises an impor-
tant question: Did multiple-category inferencing occur be-
cause the perceptual cue was susceptible to updating due to
its LF, as suggested thus far, or because the conceptual cue
was strong due to its more extensive network of connections
in memory? This question, which we examined in Study 3,
suggests two possibilities. First, if the results are due to par-
ticipants’ tendency to update an LF (perceptually cued) cate-
gory, then a multiple-category strategy should be employed
when both the perceptual and conceptual categories are low
in familiarity. That is, information from the conceptually
cued category should still be used to augment the information
from the perceptually cued category. Second, if the results
are due to the strength of the conceptual category, a single
category inference strategy should be employed when both
categories are low in familiarity. Specifically, product expec-
tations should be based on the perceptually cued category in
the absence of a strong (i.e., HF) conceptually cued category.

STUDY 3: INFERENCE STRATEGIES
WITH CONFLICTING LF CATEGORIES

Participants

The participants were 184 undergraduates from a large East-
ern university who participated in the study to fulfill a re-
quirement for their introductory marketing class.

Procedure, Stimuli, and Measures

The procedure, stimuli, and measures were identical to Study
1 with the following exceptions. First, the HF (cell phone)
and LF (PDA) categories were replaced with two new LF cat-
egories. Specifically, participants in the treatment groups re-

ceived an advertisement for a MP3 player/DC. The headline
of the advertisement began with, “Beautify Your Life With
The New EXLIM 100 _________” and ended with either
“Digital Camera” or “MP3 Player,” depending on the condi-
tion. The short description paralleled the headlines as fol-
lows: “The New EXLIM 100 digital camera (or MP3 Player)
combines today’s best digital photography technology with
digital sound technology in one handheld device.”

Second, given that digital cameras and MP3 players both
have indispensable physical features (a DC usually has a lens
and screen; an MP3 Player (MP3) usually has a speaker or
earphone), ambiguous pictures were used as the perceptual
cue in both the treatment and baseline conditions. In both the
DC-perceptual and DC-conceptual and DC-perceptual and
MP3-conceptual conditions, the digital camera was dis-
played with a lens, a color picture on its screen, and small
speaker holes. In both the MP3-perceptual and MP3-concep-
tual and MP3-perceptual and DC-conceptual conditions, an
MP3 Player was shown with a volume adjuster, earphone,
and a small lens.

Third, participants were asked to predict how likely it was
that the product would perform six different functions. Three
of the functions were related to digital cameras (“take pic-
tures,” “upload pictures,” and “preview existing pictures”)
and three were related to MP3 Players (“play music,” “down-
load music,” and “preview stored music”).

Results

As expected, both categories were relatively low in familiar-
ity. An examination of familiarity ratings revealed that the
DC and the MP3 Player were both lower in familiarity than
the cell phone from Study 1 (5.57 vs. 4.63 for the DC), t(183)
= 6.89, p < .001 and (5.57 vs. 3.96 for the MP3 Player), t(183)
= 11.10, p < .001. Note that we were able to compare famil-
iarity levels across studies in this instance because both were
measured with a 7-point scale as indicated previously,
whereas a 5-point scale was used to measure familiarity in
Study 2.

Also as anticipated, the features take pictures, upload pic-
tures, and preview existing pictures were more strongly asso-
ciated with the DC category than the MP3 Player category,
and the features play music, download music, and preview
stored music were more strongly associated with the MP3
Player category than the DC category. The DC-perceptual
and DC-conceptual group gave the new product a higher rat-
ing for camera functionality than the MP3-perceptual and
MP3-conceptual group (6.35 vs. 4.61), F(1, 90) = 69.56, p <
.001 but a lower rating for MP3 Player functionality (4.02 vs.
5.99), F(1, 90) = 50.01, p < .001 (see Table 3 for means and
standard deviations for all conditions).

The question of interest in Study 3 was whether partici-
pants would employ a multiple category inference strategy
when the conflicting perceptual and conceptual cues were
both low in familiarity. The findings indicate that they did in-
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deed rely on both categories under these conditions. Both the
DC-perceptual and MP3-conceptual and MP3-perceptual
and DC-conceptual groups increased their ratings of the fea-
tures associated with the conceptually cued category. Spe-
cifically, the DC-perceptual and MP3-conceptual group’s
ratings of MP3 functionality were significantly higher than
those of the DC-perceptual and DC-conceptual group (5.21
vs. 3.54), F(1, 90) = 45.29, p < .001. Likewise, the MP3-per-
ceptual and DC-conceptual group’s ratings of digital camera
functionality were significantly higher than those of the
MP3-perceptual and MP3-conceptual group (4.78 vs. 4.12),
F(1, 30) = 6.93, p < .01.

It is interesting to note that in this study, ratings of percep-
tual category functionality actually decreased. Specifically,
the DC-perceptual and MP3-conceptual group generated a
significantly lower value for DC functionality than the
DC-perceptual and DC-conceptual group (5.24 vs. 5.80),
F(1, 90) = 7.85, p < .01. Likewise, the MP3-perceptual and
DC-conceptual group generated a significantly lower value
for MP3 Player functionality than the MP3-perceptual and
MP3-conceptual group (4.32 vs. 5.37), F(1, 90) = 21.10, p <
.001. These findings raise the possibility that respondents
employed a single category inference strategy based on the
conceptual category. To determine whether a multiple cate-
gory inference strategy was still employed, additional analy-
ses were conducted to ensure that although the perceptual
functionality inferences decreased relative to the perceptual
baseline group, they still exceeded the conceptual baseline
group. That is, to conclude that multiple-category
inferencing occurred, the results must indicate that the rat-
ings of DC (MP3 Player) functionality in the DC-perceptual
and MP3-conceptual (MP3-perceptual and DC-conceptual)
condition exceed the ratings of DC (MP3 Player) functional-
ity in the MP3-perceptual and MP3-conceptual (DC-percep-
tual and DC-conceptual) condition. The results conform to
these requirements. The DC-perceptual and MP3-conceptual
group produced significantly higher ratings for DC function-
ality than the MP3-perceptual and MP3-conceptual group
(5.24 vs. 4.12), F(1, 90) = 18.01, p < .001, and the MP3-per-
ceptual and DC-conceptual group generated higher ratings
for MP3 Player functionality than the DC-perceptual and

DC-conceptual group (4.32 vs. 3.54), F(1, 90) = 9.01, p <
.01.

Additional support for this interpretation of the data is
found in results pertaining to where participants would look
for the product in an electronics store. We would expect par-
ticipants in both treatment conditions to show an increase
(relative to the baseline conditions) in the propensity to look
in the location associated with the conceptual category. This
was indeed the case. Only 6.5% of the participants in the
DC-perceptual and DC-conceptual group expected to find
the product in the audio and video department versus 32.6%
of the participants in the DC-perceptual and MP3-conceptual
condition, χ2(3, N = 92) = 60.6, p < .001. Similarly, only
10.9% of the participants in the MP3-perceptual and
MP3-conceptual condition thought to look for the product in
the photo and image department versus 73.9% of the partici-
pants in the MP3-perceptual and DC-conceptual condition,
χ2(3, N = 92) = 189, p < .001.

Discussion

Study 3 uncovered evidence of multiple-category use in a sit-
uation in which the conflicting conceptual and perceptual
categories were both low in familiarity. This outcome pro-
vides support for the idea that LF categories are more mallea-
ble and therefore more likely to be updated with information
from other, potentially relevant categories. It does so by
showing that the conceptual cue did not have to possess the
strength associated with HF to be used to augment informa-
tion provided by the LF perceptual cue.

Indeed, the conceptually cued category was in some ways
more influential in this study than in the previous two. Not
only did ratings associated with inferences from the concep-
tually cued category increase, as they did in Studies 1 and 2,
but ratings associated with inferences from the perceptually
cued category decreased (although not to levels equivalent to
the conceptually cued category). This result may be due to
the relatively higher level of perceptual ambiguity in this
study, however. The picture of the product in this study pro-
vided less clear category membership information than the
pictures used in Studies 1 and 2. This may have undermined
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TABLE 3
Study 3 Means for Inferences by Group

Inference Type

Information Presentation Form
Camera

Functionality
MP3 Player

Functionality

Conditions Conceptual Cue (Label) Perceptual Cue (Picture) M SD M SD

DC perceptual and MP3 conceptual MP3 player DC 5.24 1.16 5.21 1.10
DC perceptual and DC conceptual DC DC 5.80 0.71 3.54 1.27
MP3 perceptual and DC conceptual DC MP3 player 4.78 0.91 4.32 1.21
MP3 perceptual and MP3 conceptual MP3 player MP3 player 4.12 1.36 5.37 0.97

Note. DC = digital camera.



the perceptual cue’s perceived diagnosticity and paved the
way for the conceptual cue’s greater influence.

GENERAL DISCUSSION

Although it has been possible in prior research to prompt in-
dividuals to draw on multiple categories to generate infer-
ences about an ambiguous item, rather extreme measures
were required to achieve this outcome. Indeed, this body of
work leaves one with the impression that people are unlikely
to rely on a multiple category inference strategy unless they
are placed in highly contrived conditions. The results of our
studies suggest otherwise. Respondents in Study 1 employed
a multiple category inference strategy in response to an ad-
vertisement that represented an ambiguous product perceptu-
ally as a member of an LF category (PDA) and conceptually
as a member of an HF category (cell phone). Attempts to fo-
cus respondents’ attention on a single category in Study 2 by
strengthening the activation of the LF perceptually cued cate-
gory failed to dissuade them from relying on multiple catego-
ries to generate inferences. Likewise, attempts to weaken the
conceptual cue in Study 3 by replacing it with an LF (vs. HF)
category failed to derail the use of multiple categories.

These findings are consistent with the framework under-
lying this research in which we contend that the incidence of
multiple-category (vs. single-category) inferencing is a func-
tion of two factors: the nature of the category cue (perceptual
vs. conceptual) and the relative familiarity of the categories.
Specifically, our conceptual framework suggests, and the re-
sults support the idea, that when conflicting perceptual and
conceptual cues are present in the same advertisement, the
perceptually cued category will exert more influence on in-
ferences than the conceptually cued category. Recall that this
claim was based on the idea that the perceptual information
would be perceived to be more diagnostic than the concep-
tual information. One could also argue, however, that the per-
ceptually cued category was more influential simply because
it was more memorable and therefore more accessible at the
time inferences were rendered (i.e., the findings were due to a
picture superiority effect). Casting doubt on this interpreta-
tion, Costley and Brucks (1992) showed that the relatively
greater salience of pictured stimuli (vs. text-based stimuli)
enhances the recall of perceptual information but has little ef-
fect on its use. Notably, as we have argued here, in Costly and
Brucks’s study, the use of perceptual information was di-
rectly related to its perceived diagnosticity.

Also supported in this study is the idea that the impact of
the conceptually cued category varies according to the rela-
tive familiarity of the perceptual cue, with higher levels of
impact of the conceptually cued category associated with
lower levels of familiarity with the perceptually cued cate-
gory. Further investigation of the incidence of multiple-cate-
gory use is needed to uncover additional factors influencing
the impact of conceptual cues. A particularly promising path

is to examine the role that consumers’ goals play in regulat-
ing the influence of conceptually cued categories. If a
consumer has a particularly salient goal related to the func-
tionality associated with a conceptually cued category, it
seems likely that the individual will place greater weight on
that category regardless of the familiarity of the perceptually
cued category.

In the consumer domain, Moreau, Markman, et al. (2001)
were the first to uncover evidence consistent with a multiple
category inference strategy. In Moreau, Markman, et al.’s
(2001) study, participants processed an advertisement linking
a DC to a specific category (e.g., film-based camera) and then
processed a second advertisement linking the product to an-
other relevant category (scanner). Under these circumstances,
Moreau, Markman, et al. (2001) found that the category cued
by the first advertisement served as the main source of infer-
ences about the new product. Notably, information from the
categorycuedby thesecondadvertisementonly influenced in-
ferences when both advertisements contained explicit infor-
mation highlighting the nature of the correspondence between
the product and the featured category. Our study extends this
research to a situation in which the two category cues appear in
the same advertisement and, under these circumstances, dem-
onstratesmultiple-categoryuse in theabsenceofexplicitmap-
ping information. It is also worth pointing out that participants
in our study, who received the category cues at the same time,
required less encouragement and contextual support to use
multiple categories than participants in Moreau, Markman, et
al.’s (2001) study who received the category cues at two sepa-
rate points in time. This suggests that consumers’willingness
and/orability toemployamultiplecategorystrategydecreases
significantly once an individual has had an opportunity to
structure the new product’s representation according to a sin-
gle category.

Note also that in Moreau, Markman, et al.’s (2001) study,
the new product was labeled and pictured, making it impossi-
ble to discern the differential effects of perceptual and con-
ceptual cues on the incidence of multiple-category
inferencing. Addressing this void, our research suggests that
reliance on the first category may be reduced if the first cate-
gory is cued conceptually and the second category is cued
perceptually. In this situation, the emphasis may shift to the
second, perceptually cued category, with the first, conceptu-
ally cued category providing significant input to the infer-
ence process only in a situation in which the perceptually
cued category is low in familiarity.

This study extends prior work on the effect of congruity
on the processing of new product information (Meyers-Levy
& Tybout, 1989; Ozanne, Brucks, & Grewal, 1992; Stayman,
Alden, & Smith, 1992; Sujan, 1985). Previous research on
this topic has shown that an encounter with a congruous new
product triggers category-based judgment processes,
whereas an encounter with an incongruous new product trig-
gers piecemeal judgment processes (Sujan, 1985; Sujan &
Bettman, 1989). Building on this work, Stayman et al. (1992)

WHEN CATEGORIZATION IS AMBIGUOUS 139



demonstrated that under conditions of extreme incongruity,
consumers engage in schema switching, a form of cate-
gory-based processing wherein the initially cued category is
abandoned in favor of an alternate and perhaps better fitting
category. Implicit in this body of work is the assumption that
consumers respond to new products via a single category
judgment process. The findings reported here suggest that
under certain circumstances, consumers in a situation such as
this may in fact rely on both the initially cued category and
the alternate category when forming their judgments. It is
thus important that researchers investigating the effect of in-
congruity on consumers’ judgment processes expand their
frameworks to accommodate this possibility.

From a practical standpoint, the success of a hybrid prod-
uct hinges on consumers forming a positive perception of the
product’s ability to perform functions associated with two
distinct categories. The marketer of the PDA-cell phone, for
example, would like consumers to form a positive perception
of the product’s ability to both schedule and make calls. To
achieve that goal, it may be helpful for marketers to under-
stand how to encourage consumers to draw inferences from
multiple categories.

It seems likely that participants in Studies 1 and 2 acti-
vated the conceptually cued PDA category but failed to use it
to generate their inferences. If that is in fact the case, an inter-
esting avenue for future research is to explore the processing
implications of this outcome for the PDA category. An in-
triguing possibility, and one that has received empirical sup-
port in the social categorization literature, is that respondents
actively suppressed the PDA category. Demonstrating this
effect, Macrae, Bodenhausen, and Milne (1995) exposed par-
ticipants to a prime for a particular social category (e.g., Chi-
nese or woman) prior to exposing them to a target individual
(a Chinese woman) and found evidence of enhanced access
to traits consistent with the primed category (e.g., Chinese)
and inhibited access to traits consistent with the unprimed
category (e.g., woman). Clearly, additional research is
needed to determine whether single category inference pro-
cesses in a consumer context entail these dual processes of
excitation and inhibition.
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