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Abstract

This study investigated odor-category organization in three cultures by evaluating (i) the relationship between linguistic and
perceptual categorization and (i) the existence of an internal structure of odor categories. In the first experiment, three groups
of 30 participants from American, French and Vietnamese cultures performed a sorting task. The first group sorted 40 odorants
on the basis of odor similarity, the second group sorted 40 odor names on the basis of name similarity and the last group sorted
40 odor names on the basis of imagined odor similarity. Results showed that odor categorization was based on perceptual or
conceptual similarity and was in part independent of word and imagined categorizations. In the second experiment, another
group of 30 participants from each culture rated the typicality of the odorants for 11 odor categories. Results showed that some
odorants were rated as more typical than others. Moreover, the typicality gradient predicted the odor space obtained in the odor
sorting task in a consensual way among the three cultures. These results suggest that, as for other categories, odor categories are
based on perceptual similarities rather than on semantic cues. Moreover odor-category structure might have a core represen-

tation which might be common to different cultures with boundaries which might be more culturally dependent.
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Introduction

Perceptual categorization has generated considerable inter-
est in cognition and perception; most of it focused on the
visual modality (for a recent review, see Murphy, 2002).
In this visual framework, color categories were considered
an ideal domain in which ‘language-cognition’ research
could demonstrate the effect of linguistic categories on non-
verbal cognitive processes (Brown and Lenneberg, 1954; Berlin
and Kay, 1969; Rosch, 1973). The main results of this re-
search were that (i) colors tend to be universally clustered
and a few basic terms express universal features of color per-
ception; and (ii) colors are not all equivalent in a category:
some colors are more representative of the color category,
and are said to be more typical of this category than other
colors are. Here we want to know whether the approach used
in the study of color categorization could be extended to
odor categorization. Odor classification has been investigated
since the nineteenth century by researchers from various fields
such as botanic, biology, chemistry and perfumery. But in
contrast to the visual modality, no universal primary sensa-
tion has yet emerged from any of these studies (for a recent

review, see Chastrette, 2002). But a linguistic study carried
out by Dupire (1987) showed that the N’Dut (an African eth-
nic group from Senegal) use a few basic terms in order to clas-
sify the overall odor environment in only five categories
(i.e. scented, milk-fishy, rotten, urine-like, acidic). In another
study carried out in two cultures (German and Japanese) with-
out any abstract terms to describe odors, Schleidt et al. (1988)
found that odor memories can similarly be classified into a few
categories across these two cultures (i.e. civilization, food and
drink, nature, man, remainder). These categories are some-
what similar to the categories previously found by Dupire
(1987) in that fecal odors, human odors and material in de-
composition are classified as unpleasant, whereas odors from
vegetation are classified as pleasant. These two studies suggest
that odors might be structured in categories rather than per-
ceived as ‘unitary perceptual events’, as proposed by Engen
and Ross (1973). However, these two studies involve the
classification of ‘odorant objects’ and thus are concerned with
linguistic categorization of odors, rather than odor categor-
ization per se.
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In fact, only a few studies have been carried out to inves-
tigate the existence and consistency of odor categories per se.
Ueno (1993) found that Japanese and Sherpa participants
agreed on how to sort 20 artificial Japanese aromas on
the basis of their perceptual similarity, with the exception
that the Japanese classification revealed a ‘fishy’ category
that did not emerge in the Sherpa classification. The authors
hypothesized that this difference might be due to the fact that
fish odors are rarely encountered by Sherpa people. (Sherpa
is an ethnic group of Nepal). More recently in the same vein,
Chrea et al. (2004) asked participants of American, French
and Vietnamese cultures to sort freely 40 everyday odorants.
Multidimensional scaling analyses of these data showed that
four common clusters (i.e. sweet, floral, bad and nature)
emerged for the three groups of participants. In addition,
Chrea et al. found differences at a finer level, which may have
been due to differences in food habits. For instance, winter-
green—which is used as candy or soda flavor in the USA—
was put in the ‘sweet’ cluster by most of the American
participants while it was put in the ‘medicine’ cluster by
French participants and in the ‘floral’ cluster by Vietnamese
participants. Those results are in agreement with Ueno’s
results and suggest that odor perceptual categorization
depends in part on familiarity or frequency of exposure with
specific odors.

Both Ueno (1993) and Chrea et al. (2004) support the hy-
pothesis derived from linguistic studies that odors might be
organized in consensual categories across different cultures.
These studies, however, did not explore—contrary to what
was done for colors—the similarity between linguisticand per-
ceptual categories, nor did they explore the organization of the
perceptual categories themselves. The aim of the present study
is to address this issue by expanding Chrea et al.’s work.

In the first experiment, we evaluated the relationship
between linguistic categorization as reported by Dupire
(1987) and Schleidt ez al. (1988), and odor categorization
per se as reported by Ueno (1993) and Chrea et al. (2004).
To achieve this goal, we compared the perceptual categor-
ization of odorant stimuli (odor condition reported in Chrea
et al.) with two linguistic categorizations of odor names. In
the first linguistic categorization, we asked participants from
American, French and Vietnamese cultures to sort the names
of the odorants from the Chrea et al. study on the basis of
their similarity without telling the participants that words re-
ferred to odor names (word condition). In the second linguistic
categorization, we asked another group of participants—
from the same three cultures—to imagine the odors from
the odor names and to sort them on the basis of the similarity
of their imagined odors (imagined condition). In the second
experiment, we were interested in evaluating whether we
can find an odor-category internal structure similar to the
one described by Rosch (1973) for color categories. Rosch
showed that color categories are structured along a typicality
gradient in that some exemplars are better and more represen-
tative than others, even in cultures such as the Dani (an ethnic

group of New Guinea), where language lacks basic terms to
describe colors. Previous work by Dubois (2000) suggests that
odor categories might be structured according to internal
properties such as typicality. To examine further the existence
of such a typicality gradient in odor categories, we first ex-
tracted eleven category names from the odor sorting data col-
lected in Chrea et al. study. We then asked another group of
participants from each culture to rate the typicality of the
odorants for these eleven odor categories on a 7-point scale.
We finally evaluated whether we can predict the odor space
resulting from the sorting task by the typicality ratings.

Experiment 1: Relationship between linguistic
and odor categorization

Materials and methods

Participants

Three groups of 30 participants from each culture were
recruited from the University of Texas at Dallas (USA),
the University of Bourgogne at Dijon (France) and the Poly-
technic Institute of Danang (Vietnam). Groups were compar-
able in gender and age distribution, both across tasks and
across cultures. The participants were born and raised in the
country of the experiment. None of the participants were in-
formed of the real aim of the experiment. In the word con-
dition, to ensure that participants performed the task on
word rather than odor similarity, participants were told that
the experiment aimed at studying language representation.
In the two other conditions, the participants were told that
the experiment aimed to investigate odor perception.

Stimuli

Odorants. We used 40 odorants selected from an initial set of
56 odorant samples provided by Sentosphere (Paris, France).
To select these odorants, we used familiarity rating scores
collected in a previous study (Ly Mai, 2001). The odorants
were selected so that 17 of them were equally familiar in all
three cultures, six were rated as more familiar in France, six
were rated as more familiar in the USA and 11 were rated as
more familiar in Vietnam. The evaluation of the rating was
obtained from a two-way analysis of variance with culture as
the between-participant independent variable and odor as
the within-participant independent variable. The odorants
were microencapsulated and presented in 2 cm high punched
plastic flasks randomly coded by a two-digit code number.
Participants were asked to shake the flask before opening
it and to bring it up close until the opened flask was about
1 centimeter under their nose. Participants were instructed to
smell the odorants by breathing normally, without sniffing.
They could manipulate the stimuli freely with no time limi-
tation. In order to reduce olfactory adaptation, participants
were asked to wait for 15s between two odorants. Although
a longer interval delay is generally recommended between
two trials to reduce the cross-adaptation phenomenon







