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When Are Two Products Close Enough to be Equivalent?

Benoit Rousseau and Daniel M. Ennis

Background: A persistent dilemma in comparing
products is to know when the difference between them
becomes consumer relevant. Since the probability that
any two products are exactly the same is zero', rejecting
the null hypothesis that they are identical may not be
that informative; an analysis will always result in such
rejection provided there is a sufficient sample size’.
What is more important to know is whether the products
differ by enough for their difference to be consumer
relevant® - establishing this knowledge is an outstanding
problem in the sensory and consumer research fields and
various methods have been suggested. One method is to
benchmark product differences from past tests where it is
known that consumers continued to purchase the product
even in the presence of variability or change. This method
can be employed when products are routinely made in
different factories or when blend and flavor modifications
have already been introduced without any appreciable
loss of sales. Another approach is to link internal panel
measurements with consumer hedonic response to the set
of differences*. But ideally, it would be useful to have a
consumer-based estimate of the average criterion that
consumers use to decide whether products are the same
or different. In this report we discuss a way of developing
this method through the use of same/different judgments.

Scenario: Your company produces a variety of condiments
that are used when preparing convenience food such as
sandwiches. Your responsibilities involve the qualification
of alternative ingredients submitted by your suppliers,
as well as the investigation of raw materials that can
provide benefits in terms of lower cost or a simplified
manufacturing process. You are aware that any ingredient
change will result in some level of sensory difference
between your gold standard products and their alternatives.
You are interested in quantifying the size of that difference
and in determining whether consumers would consider a
change of that size acceptable. You would like ultimately
to develop an action standard for each product category,
but business considerations encourage you to focus first on
your full fat mayonnaise line of products.

You initially consider conducting research that would link
the sensory difference measured with your internal panel
to preference expressed by selected groups of regular users
of full fat mayonnaise’. However, this approach requires
conducting a series of investigations with the need for the
size of the underlying differences to be fairly well spread
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Table 1. Four possible types of responses from a same-
different test.

across the difference continuum. A more direct alternative
is to use the same-different method, which contains
information about the maximal difference that will still
elicit, on average, a “same” response from a selected group
of consumers. This information can be inferred from
the responses collected from the same and different pair
presentations.

Modeling the Same-Different Method: The same-
different method involves the presentation of pairs of items,
sometimes putatively identical, sometimes different. The
task of the subject is to indicate whether he/she thinks that
they are the same or different. The data is then recorded
as shown in Table 1. A standard statistical analysis con-
sists of performing a x? test when all measurements are
independent, or a McNemar’s test when replicated mea-
surements are involved. However, this analysis will
only provide information on whether the two products
are statistically significantly different, which is highly
dependent on the sample size used in the experiment, and
will not provide information on the size of the sensory
difference.

Sensory continuum

Figure 1. Thurstonian representation of product
differences and t criterion.

An alternative is to use a Thurstonian model for the
same-different task. Now we can estimate the size of the
underlying sensory difference between the products as
measured by J. See Figure 1. Models to estimate & have
been developed for a multitude of protocols, including
the triangle, 2-alternative forced choice (2-AFC) and
tetrad tests. However, the same-different method has this
particularity that it also allows for the estimation of an
additional parameter®’® namely the decision criterion T.
Like 6, T is measured in terms of the standard deviation of
the products’ underlying perceptual distributions. When a
subject evaluates two samples and the distance between the
two momentary perceptions is smaller than t, the subject
answers “same” (Figure 2, Trial 1). If the distance is larger
than 7, the subject answers “different” (Figure 2, Trial 2).
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Figure 2. Illustration of “same” and “different” responses
based on momentary sample perceptions.
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Data Collection and Estimation of t: In order to
investigate the size of T for the consumers of the full fat
version of your mayonnaise product, you plan a study
involving four different products, including your current
product, with 300 consumers. While mayonnaise is sel-
dom tasted on its own, a conservative approach is to
evaluate it neat. With four products, a total of ten pairs
can be presented. Each respondent receives one of each
of the possible pairs, over a two day period (five pairs per
day), in a randomized and balanced design. For each of the
pairs, the respondent must indicate whether the products
are the same or different. Upon completion of the data
collection, you compute estimates of 6 (called d”), as well
as 1, for each of the six possible product comparisons. The
results are shown in Table 2 (values estimated using the
IFPrograms™ software). You notice that while the d" values
are quite different across the product pairs (ranging from
0.37 to 1.53), the estimates of T are remarkably constant.
This illustrates the fact that the size of the difference above
which consumers will consider samples as “different” is
an internal construct independent of the actual products
being evaluated and agrees with previously published
results’. Using the data in Table 2, you decide to set your
criterion at 0.80 units of §, which are perceptual standard
deviation units.

Table 2. Estimated d” and t values from the same-different
investigation.

Consumer Relevance Criterion: Your experimentation
allowed you to establish the size of the difference relevant
to your consumers and you plan on using it in future inves-
tigations. A d value of 0.80 is thus the consumer relevance
criterion you would not want an actual product difference
to exceed in order to accept an ingredient change.

Your next step is to see how you can use this information
in your daily investigations. If you were routinely using
consumers, you could simply use the criterion of 0.80.
However, you largely use your internal panel to qualify
new ingredients and suppliers. Since training can increase
sensitivity to product differences through the reduction
of perceptual noise'’, you need to translate the consumer
criterion into your trained panel scale. You have previously
established that your internal panelists are more sensitive
than your consumers by approximately 40%, which al-
lows you to translate the criterion of 0.80 into a  of 1.12
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(0.80*1.4). Based on this, you confirm that your current
effective panel size of 50 (25 panelists replicated) provides
you sufficient power (80%) to detect sensory differences
corresponding to & values equal to 1.12 or greater when
using the tetrad test.

Conclusion: Thurstonian modeling of data from the same-
different method allowed not only the estimation of the
size of the sensory difference, 8, but also a measure of its
consumer relevance, t. This information provides a unique
insight into the size of the difference that is relevant for a
group of subjects, such as the users of a particular product
category. Once t has been estimated, this value can be
used as a reference point against which future results can
be assessed. Sensory discrimination programs can also be
developed with sample size considerations based on the
reference point provided by the estimate of 7.
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