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Interpreting Applicability Scores
Daniel M. Ennis and John M. Ennis

Background: “Check-all-that-apply” (CATA) lists are a
popular tool in product tests"->3. In a typical test, consumers
respond to a series of statements and mark those statements
that apply to the product of interest. An advantage of
CATA testing is that it provides an opportunity to obtain
information from consumers that would be difficult in
some cases to extract using either a rating or 2-AFC format.
A related method, explored by Loh and Ennis* in 1982,
is called applicability scoring. In applicability scoring,
consumers mark statements that are applicable but also
mark statements that are not applicable. In a CATA list, an
unmarked item may imply that the consumer does not think
that the item applies, but could also mean that the consumer
merely missed that item — applicability scoring avoids this
ambiguity.

In this report the topic of how to analyze and interpret
applicability scores will be discussed. This report will
provide guidance on the analysis of applicability counts
to test a null hypothesis of no difference and will also
discuss the scaling of applicability data using a Thurstonian
model. One application of particular interest will be the
comparative evaluation of two products on liking.

Read the phrases and, for each phrase, mark the
box to the left if the phrase describes the product
tested. Mark the box on the right if the phrase does
not describe the product tested.

Does Does Not
Apply Apply
| like this product ]

Has a lasting aftertaste
Causes salivation

Tastes spicy

Ooood

]
]
]
Tastes very salty O]

Fiqure 1. Sample items from a typical applicability
questionnaire.

Scenario: In a consumer test you have obtained appli-
cability data in a sequential design on two seasoned
pretzels in a blind format. Figure 1 shows a sample of
the applicability items. The applicability variables were
randomized for each respondent using computerized data
entry and the products were tested in a balanced order
of presentation. The consumers were recruited from an
homogenous group of users regarding taste preferences
and are loyal users of your main brand. The two products
consist of your main brand and a low calorie prototype
repacked in a blind format.

McNemar’s Test: In Table 1, there are four cells and only
two of them reflect differences between the products. These
cells are the off-diagonal elements that count the number
of consumers who found that the item “I like this product”
applied to one product but not the other. If the products
were identical the expected value of these cells would be
equal. A chi-square test with one degree of freedom using
these cells provides a basis for testing a null hypothesis of
no difference. This test is conducted by checking whether
(n;,—n,,)*(n,,tn,,) is greater than 3.84 — the cutoff for a
central chi-square with one degree of freedom at a. = 0.05.
Note that since different respondents populate all four of
the cells in Table 1, the independence assumption made by
McNemar'’s test is satisfied.

Low Calorie Prototype

DOES DOES NOT
APPLY APPLY

Sy | 88, | 104 | 192

Ny

Py | 50 58 108

138 162 | 300

Table 1. Applicability counts for the main brand and the
low calorie prototype based on the statement “I like this
product.”

Main Brand

Loh and Ennis* compared McNemar’s test on applicability
data with binomial tests on a forced choice preference
question using the same pair of products tested separately.
They found that McNemar’s test on the off-diagonal of
the applicability matrix was at least as sensitive in finding
differences as a binomial test on the preference data.
In addition, they used factor analysis to show that the
applicability items provided a richer source of information
than 7-point rating scales on similar attributes.

Applies to Both/Neither: In a typical paired test with
a no difference/preference option’, we obtain preference
counts for each product as well as a count of the no
differences/preferences. However, we do not know from the
preference counts if the consumers are satisfied with either
product. Applicability scores provide this additional infor-
mation. For example, you know from Table 1 that
88 people liked both products and 58 liked neither of them.
If this latter count had been relatively much larger than the
former you would have inferred that whatever preferences
existed, neither of the products were generally acceptable.
Further research to account for scoring bias could then have
been conducted with identical products among loyal users
to substantiate this conclusion in this case.

It is important to note that consumers falling into the like
both/like neither categories may still prefer one product
over the other. In the case of the “like both” category, they
may not dislike the less preferred product enough to
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provide a “does not apply” score to that product on liking. Cell Observed | Predicted
The purpose of the next section on Thurstonian scaling is to Applies to Main Brand but not Prototype 104 103.74
estimate where that cut-off lies. Applies to Prototype but not Main Brand 50 49.62

. Applies to Both 88 88.43
Thurstonian Scaling: In a Thurstonian model, we assume PP . :
that each percept is randomly drawn from a distribution Applies to Neither 58 58.2

with a certain mean and unit variance. One product is
assumed to have a mean of zero and the other a mean
of 6. A criterion, c, is placed on the attribute axis. If the
percept exceeds ¢, the subject responds “does apply,”
otherwise the subject responds “does not apply.”

Table 2. Actual applicability score frequencies for the
item “I like this product” and predicted results from a
Thurstonian model with ¢ = 0.1 and 6 = 0.46.

Having completed your analysis, you can predict the results
of other methods for which a Thurstonian model has been
developed™*!1°, For instance, for d = 0.46, you predict a
forced-choice preference result to be 63% in favor of the
main brand. Using the Thurstonian approach, you can also
investigate the power of your applicability scoring relative
to other testing methods!'".

C

Main Brand

3 Conclusion: Applicability scores are frequently obtained
in a number of consumer testing applications. For two
products, hypothesis testing for data of this type can be
accomplished using McNemar’s test. These data are also
valuable for scaling differences between products within a
Thurstonian perspective.

Low Calorie
Prototype

3 -2 -1 0 1 2 3
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