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Introduction

Consumer/sensory science will not increase a product’s
performance in the marketplace; that is the responsibility
of the marketing department. However, accurate data from
consumet/sensory science can provide accurate and valid
measures of consumer acceptance and intent to assist in
the decision making process. How much will consumers
like the taste of a new product; will they want to buy it?
What combination of attributes would be the most
attractive to consumers? Has the right target market been
chosen? How can market share be protected? What
packaging would attract the most potential buyers? Which
marketing/advertising campaign will be the most
persuasive? There are many questions which come by a
marketing department and often decisions are made
without any regard to the careful collection of unbiased,
valid information. The consumet/sensory scientist can
gather the facts to guide the decision makers in the
company, in a way that goes far further than simple
marketing research.

Consumer/sensory science is really an applied branch of
experimental psychology. Sensory scientists measure
human behavior. Rather than guessing what people like or
wish to buy, they make controlled measurements to predict
it. Yet, such measurement is complex and requires highly
trained professionals. It has long since passed the point
where the president and a few trusted employees decide
what is marketable. The science has come a long way
further than simple taste testing in the kitchen.

In America, some more adventurous companies are
realizing that there is no strict delineation between sensory
evaluation, consumer testing and marketing research. They
are all trying to predict and manipulate the outcomes of
the same thing: human behavior in the marketplace. So
they are being combined into multidisciplinary teams
which are only just beginning to realize the power that
they get from consumer/sensory measurement. The typical
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marketing person uses inspiration or his experience to
make predictions. The consumer scientist often uses
questionnaires and focus groups to try to predict sales. But
the sensory scientist has many techniques derived from the
science of the measurement of human behavior and is now
beginning to introduce them into the area of measuring
consumers’ reactions and possible market outcomes. It
might not seem that an analysis of sensory traffic in the
nervous system, using the jargon of communications
engineers like signal-to-noise ratios which are concerned
in Thurstonian approach for sensory tests (1, 2), can help
in marketing, but it can.

There are many sophisticated computer programs for
making decisions regarding the best type of product to
market, for example Preference Mapping (3) and Landscape
Segmentation Analysis (4). Computing and statistics are
well advanced. Most of such methods use multivariate
reduction techniques creating only a few new variables
from the original, multi-dependent variables, without
loosing much information. Principal component analysis
(PCA), which is commonly used for summarizing the
relationship between various products and their sensory
attributes in food science (5-7), is an example of such
multivariate analysis. Yet, what is not so advanced is the
development of efficient, valid, and bias free techniques of
behavioral measurement. Most of the techniques used in
this area were developed around 50 years ago and much
more is now known about the sensory system and decision
making processes in the brain. The influx of sensory
scientists, with their research skills at developing new
experimental techniques has caused advances in
measurement techniques, which will be useful for
professionals involved in marketing and consumer testing.

There are too many problems in this area for the scope
of this article. Some will be mentioned briefly while one
area will be considered in more detail as an example of the
complexity involved.

Predicting Purchase Behavior

One obvious measure of interest to the marketer is
purchase intent. How will the product perform in the
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market place? Who will buy it and how often? The most
valid way to measure this is to test-market the product and
monitor how often the consumers buy it. The technology
is available and demographic information can be obtained
from shop loyalty cards. Yet, if a researcher does not have
access to such ‘in house’ behavioral data, the alternative is
to ask the consumers whether they like the product or
would buy it, using some method of acceptance testing,
and hope that consumers’ responses will predict their
behavior. The consumer/sensory scientist will want any
such method to be validated by monitoring the consumer’s
purchases after testing, to determine whether purchase
behavior of the consumers was correctly predicted by the
test. Yet, because this is a lengthy task, it is rarely done.
Rosas-Nexticapa ef af. (8) monitored judges’ purchases of
yogurts, using home visits for a year, afier requiring
consumers to rate how much they liked the products and
their purchase intent. Consumers were required to save all
their food receipts and were visited every two weeks,
under the guise of receiving nutritional advice for their
families. Comparing purchases with consumers’ ratings, it
was seen that the yogurt that received the highest rating on
the scale was the one that consumers purchased
throughout the year. There was no predictive association
for the products that were rated second and third. The
information obtained was no better than asking consumers
which product they liked the best or they were most likely
to buy. Further, for the purchase intent scale, this
prediction was only true for a mere 27% of the consumers
(68% allowing ties with other yogurts). This is the only
such study but it begins to provide marketers with some
idea of the predictive validity of this technique.

New Approaches to Scaling

Despite its only small predictive success in the market-
place, consumers are often asked to rate products for liking
using some form of numerical value. The most commonly
used scale is the 9-point hedonic scale developed by the
US Army Quartermaster Food and Container Institute, for
predicting soldiers’ food choices in their canteens as far
back as 1949. The scale was described by Peryam and
Girardot (9), Peryam and Pilgrim (10) and Peryam et al.
(11). It was based on developmental work by Jones and
Thurstone (12) and Jones er al. (13), using scaling
techniques developed by Edwards (14). Again, the sensory
consumer/scientist would not be satisfied with using such
a scale until the cognitive decision processes associated
with its use were understood. Various lines of research:
effects of forgetting during scaling (15-18), context and
range biases (19-22) have indicated that when untrained
consumers use such scales, they are using a ‘relative’
decision rule. In other words, they are merely ranking the
products and using the scores on the scale to represent the
perceived distance between the ranks.
Pipatsattayanuwong ef al. (23) were asked to investigate
at what temperature consumers wished to drink their
coffee and at what temperature they expected to be given
coffee to drink. This was after many legal cases had been
brought in the USA, regarding burns caused by coffee
spills. To make the testing experience as simple as possible
for consumers, it was decided that they should be tested
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using as simple a method as possible and one with which
they were familiar: ranking. The spacing between the
ranks was computed using a signal detection analysis and
was represented by a nonparametric measure of preference,
the R-Index (24,25). This is essentially a probability
value. In this context, it represents the probability of one
product being preferred to another in a pair-wise
comparison. A value of 50% represents one product
having an equal chance of preference over the other (no
preference, zero distance between the ranks). A value of
75% indicates a 75:25 split (a bigger spacing) and 100%
represents complete preference (very large spacing). The
advantage of this approach is that the spacing between the
ranks is based on consumer behavior (their rankings) and
not on their unskilled numerical estimates of degree of
liking.

Lee and O’Mahony (26) went on to apply this technique
to measurement to a marketing problem of measuring an
abstract consumer concept. The concept was the
appearance of refreshingness of toothpastes when spread
on the toothbrush. Did a blue toothpaste appear more
refreshing than a pink or striped one? Here again the task
for the consumer was simple; it was merely to rank a set of
twenty toothpastes for their appearance of refreshingness.
R-Indices were used to describe the spacing between the
mean ranks. They were also used to give numerical values
for how close to the centre of the refreshingness concept
each toothpaste was. Lee and O’Mahony (26) went on to
demonstrate that computer generated pictures could be
substituted for actual toothpastes, making the testing of
product ideas much faster and simpler.

Cross-Cultural Effects

As world food markets become globalized (27,28)
companies need to market products that will gain
consumer acceptance in a variety of cultural settings,
which highlights the need for suitable methods for cross-
cultural sensory experimentation (29). One such focus is
the area of cross-cultural measurement of liking. Yeh ef al.
(30) noted that Korean, Chinese, and Thai consumers used
a smaller range of scores on a 9-point liking sale than
Americans. They hypothesized that these East Asian
consumers, because of their culture of politeness, were
reluctant to express negative responses. Yet, Prescott et al.
(31) did not find this effect with young urban Japanese.
Further research (32) indicated, once again, that compared
with Americans, Koreans, and Japanese used a smaller
range of scores. Yet, the reasons were different. The
Japanese tended to feel that it is impolite to use extremes
and their use of the scale categories gradually dropped
towards the ends of the scale. Koreans, on the other hand,
were reluctant to use just the ends of the scale, which were
labeled ‘like extremely’ and ‘dislike extremely’. It appeared
that the term ‘extremely’ has a much more extreme
meaning in Korean than in English. For a global company,
the tendency of consumers to use different ranges of the
scale causes problems for comparison of consumers’
responses among different countries. It has initiated much
research effort. Yet, the solution is simple. Requiring
consumers to simply rank the products under consideration
automatically ensures the range of responses is the same in
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every country. As above, R-Index measures can be used to
determine the spacing between the ranks.

Paired Preference; An Example of Complexity

To gain an idea of the complexity of consumer/sensory
measurement, it is worthwhile looking in detail at an
apparently simple form of measurement: the paired
preference test (33-35). This is a common test both in
marketing and consumer measurement to determine
consumer preference. The consumer is simply asked to
state which of two products she prefers or whether she has
no preference. It should be straightforward.

‘No Preference’ option Yet, the first disagreement
comes with the argument about the use of the ‘No
Preference’ option. Without this option, a simple binomial
statistical analysis is possible. It is argued that if one
probes hard enough, a consumer will eventually reveal a
deep seated preference in her psyche. Yet, if a preference
is so deep seated, it is unlikely to be operating in the
buying situation where any preferences would need to be
‘near the surface’. Yet, to allow a simple statistical
analysis, some researchers still choose not allow such an
option or simply ignore it. There are various suggested
ways of eliminating ‘No Preference’ data from the
statistical analysis. These have been reviewed but not
necessarily recommended (34-39). These range from
simply ignoring the ‘No Preference’ responses, splitting
them equally between the two preference options or
splitting them proportionately between the preference
options according to the respective preference frequencies.
A further rather bizarre option is to assign the ‘No
Preference’ responses to one of the two preference
options, by simply tossing a coin (40). Any of these
manipulations of the data might be relatively harmless in
terms of the final conclusions drawn from the testing if
there were only a negligible amount of ‘No Preference’
responses. Yet, this is not always the case (36,37, 41).
Odesky (39) did provide some evidence that consumers
who had been given a ‘No Preference’ option would,
when denied this option, distribute their responses over the
preference options in the same ratio as consumers who
actually had had preferences. This surprising result was re-
examined using the same stimuli as Odesky, as well as
many other stimuli and using a larger sample of
consumers (37). It was found not to be confirmed. Also,
those researchers who eliminate the ‘No Preference’
responses or distribute them among the preferences, are
indicating to the consumer that her opinion is not
important and that she must say that she prefers a product
chosen for her by the experimenter.

Besides providing more information (42), a further
argument for the ‘No Preference’ option is that without it,
it can be difficult to interpret the data. Should half the
consumers report a preference for product ‘A’ and half
report a preference for product ‘B, no clear conclusion can
be drawn if the ‘No Preference’ option were not available.
It may be that all the consumers had no preference and
chose the products randomly. Alternatively, it is also
possible that half the consumers actually did prefer
product ‘A’, while the other half preferred the product ‘B’.
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The marketing decision taken for these two situations
would be very different in each case. The “No Preference’
option attempts to avoid this problem. Thus, the arguments
favor the use of a “No Preference’ option and abandonment
of hopes of routine simple binomial analyses.

Besides providing a ‘No Preference’ option, other methods
have been tried for detremining whether consumers have a
preference or not. It can be argued that if a consumer
changes her preference on repeated testing, she can be
considered as not having an operational preference. This
technique has been examined for preference tests with and
without a ‘No Preference’ option. Chapman and Lawless
(43) and Greenberg and Collins (44) used two tests in
succession, Wilke et al. (45) used four while Baker ef al.
(46) used ten. All found high rates of inconsistency in the
consumers’ choices, indicating alternating preference choices
from which a ‘No Preference’ judgment was deduced.

Statistical analysis For preference tests, one part of the
statistical analysis is to determine an overall measure of
the ‘strength’ of the preference in the sample of
consumers. How far do they lean towards one product or
the other? Another part is to determine whether the
preference responses are different from a ‘chance’
situation where the consumers do not have a preference.
Are the consumers responding in a way not determined by
their preferences for the products or are they responding
randomly or in a manner determined by the circumstances
of the testing situation?

Analogies can be drawn with difference testing. To
determine if the data indicate whether a consumer is
performing better than mere guessing, a simple binomial
statistical analysis can be used. To determine the extent of
the perceived difference, Signal Detection Theory/Thurstonian
modeling (1,24, 47-49) provides a fundamental measure
of degree of difference: d'. For preference testing there are
two appropriate measures of degree of preference; the
frequencies of response for each response option (Prefer
A, No Preference, Prefer B) and the same fundamental
measure used for difference testing: d'. In this case it
denotes a degree of overall preference rather than a degree
of difference. To establish whether the data differ from a
situation where judges had no preference, a test of
significance is required. As mentioned above, a binomial
analysis, used for difference tests would be simple, hence
the attempts described above to eliminate ‘No Preference’
responses. Yet, the data are not binomial; for 3 response
categories (Prefer A, No Preference, Prefer B) the data are
multinomial. Chi-squared is a simple multinomial test and
usage of this analysis has been investigated (36, 38). For
such an analysis, the response frequencies for the two
different products to be compared for preference, provide
the ‘observed’ frequencies. However, there is a problem
with the ‘expected’ frequencies

For a chi-squared test, expected frequencies are usually
generated using a null hypothesis. Yet, to test observed
frequencies against expected frequencies generated on a
null hypothesis, would be to test whether the data differ
from an equal distribution of cases in each of the 3
categories: ‘Prefer A’, ‘Prefer B’, ‘No Preference’. Such an
equal distribution would represent a situation where a third
of the consumers had no preference, a third preferred ‘A’
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and a third preferred ‘B’. It could also represent a situation
where consumers ignored the products, closed their eyes
and randomly marked one of the three categories on their
response sheets. Neither of these possibilities corresponds
to the case where consumers tasted the products and on
reflection decided that they had no preference.

Logically, the expected frequencies for the case where
there is not a preference, would be 100% in the ‘No
Preference’ category and zero in both preference categories.
Yet, the testing situation induces false preference responses
from consumers who have, in fact, no preference. This
was first reported by Ennis in 1980 (50) when he noted
that consumers expressed preferences when presented with
identical pairs of cigarettes. His samples of consumers
made various analytical judgments as well as being asked
for their preferences. He noted that the best overall fit to
the data was that only 20% of consumers reported having
no preference, while the remaining 80% distributed their
responses equally between the two products, producing a
40-20-40 split. He reports having obtained the same results
in subsequent unpublished testing.

This initiated research by a variety of researchers who
published response frequencies for selections of putatively
identical stimuli. They varied with the products being
tested, how the response options were phrased and the
number available, the experimental conditions and the
origin of the consumers; tests have been conducted in
USA, Mexico and Korea (36-38, 43, 51). Foley et al. (52)
also made such a study but their response frequencies are
not published. In such studies, the 40-20-40 ratio was
rarely found. It is interesting that Korean consumers
appeared more prone to the bias of having preferences for
identical stimuli than Americans (38).

The placebo pair The data from putatively identical
stimuli can be envisaged like a placebo in medical
research. It provides the response frequencies that are not
the result of preferences of the products being tested; they
are the preference responses elicited by the conditions of
the testing situation. For data analysis they have been used
in two ways (36, 53). Firstly, they have been used as the
expected frequencies in a chi-squared analysis. These can
be derived either from a separate control sample of
consumers (38, 52) or from the same sample of judges
being used to assess the different products under
consideration (36, 53). The second strategy would seem a
better choice because it avoids the assumption that the
samples of consumers testing the ‘identical’ samples and
those testing the different products are equivalent. Yet, the
approach poses problems of whether the ‘identical’ samples
should be tasted before or after the different samples under
consideration. Alfaro-Rodriguez et al. (36) found that it
made little difference but Kim et al. (53) did find some
context effects for products that were visually easy to
discriminate. This topic is currently being researched.
There is a second use for the placebo data; it can be
used as a screening tool to select only those consumers
who, at the time of testing, had not been affected by the
hidden demand characteristics of the testing situation. They
would be responding only in terms of their preference (36,
53). The chi-squared analysis does not eliminate the bias
elicited by the testing conditions; it merely indicates
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whether the responses are different from a ‘No Preference’
situation. The bias still remains when the different
products under consideration are being tested. Some of the
preferences will still be false. If the placebo ‘No
Preference’ responses are used as a screening tool to select
those consumers who are unbiased by the testing
conditions, then their preference responses could be
considered to be true preferences. Yet, this latter approach
has the disadvantage of greatly reduced sample sizes. Kim
et al. (53) reported a yield of only 30% of consumers
while Alfaro-Rodriguez et al. (36) reported even lower
numbers. It is therefore useful to investigate ways of
increasing the proportion of ‘No Preference’ responses in
the placebo condition, to attempt to increase the proportion
of consumers who would pass the screening test.
Marchisano et al. (38) and Kim er al. (53) had
experimented with a variety of response options for
‘identical’ stimuli in the placebo paired preference test.
Generally, they found that increasing the number and
variety of ‘No Preference’ options increased the frequency
of ‘No Preference’ responses. Chapman et al. (51) also
found a similar result. Yet, a consideration of whether
preference questions are really the correct questions to ask
might lead to some solutions. Preference has usually been
measured in terms of liking more. Yet, the question more
relevant to marketing is whether the consumer is more
likely to buy the product. Kim ef al. (53) introduced
elements of buying into the preference response options
and found a slight increase in ‘No Preference’ responses.
Yet, current research is examining more extreme options
like “I would only buy ‘A’ and never buy ‘B’ vs.
“depending on price, availability and my mood etc., I
might buy either product”, the latter might well be chosen
with a frequency well above 30%. This and other milder
response options are at present being investigated.

Summary

From the above discussion, it can be seen that even a
simple thing like a paired preference test which must give
accurate data for marketing decisions, becomes complicated
when it is examined closely. This is true of nearly all
measurement techniques used in consumer and marketing
research. Too many assumptions have been made about
measurement techniques and these assumptions are being
tested now and found wanting. This is why consumet/
sensory science is necessary for marketing. It ensures that
behavioral measurement methods are examined and tested
for their validity. The techniques and knowledge of the
consumer/sensory scientist can be a valuable asset to
provide guidance regarding the collection of accurate data
essential for successful marketing.
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