Ipsos InnoQuest
The Innovation and Forecastina Specialists

Understanding the Order Effects in
Sequential Monadic Product Tests

A White Paper from Ipsos InnoQuest

May 2013

Dr. Nikolai Reynolds

Director, Ipsos InnoQuest Germany

www.ipsos.de
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Abstract

This document details an analysis of 22 product
tests in which two products have been evaluated by
consumers in each study.

The objective of the study was to understand if the
adoption of sequential designs improves data sensi-
tivity and discrimination in comparison to a mona-
dic design. It also examines how order effects can
be exploited to improve recommendation in pro-
duct development.

In addition, a “second position effect” is revealed
which can be further utilized to improve product
testing results.

Introduction

In the market research industry, it is a wide-spread
assumption that a sequential monadic design can
improve data sensitivity and discrimination in pro-
duct testing (e.g. Gacula 1987; Komanska, 1989) in
comparison to a pure monadic design.

The reasoning behind the assumption is that such
a design, for instance, enables consumers to make
direct comparisons testing the products after each
other, allowing a more critical comparison than ha-
ving separate consumers testing single products,
i.e., monadic.

However, critiqgue to sequential monadic designs
surface often with respect to order effects (Welch
and Swift, 1992; Friedman and Schillewaert, 2012).
Order effects are caused by context or the environ-

ment in which the product is evaluated. When a
product is seen and tested in the first position, a
respondent’s context may be the last usage expe-
rience with other products in the same category.
When seen and evaluated in the second position,
the context may well be the product seen and tes-
ted first. To take account of the order effect, the
order of presentation is commonly rotated such that
each product is presented equally often in each or-
dered position (i.e., seen first or second) (see, e.qg.,
McBurney and White, 2009).

1. Data and methodology

To challenge the assumption that a sequential mo-
nadic design will improve data sensitivity and discri-
mination between 2 products tested in comparison
to monadic designs, 22 studies conducted in 2010
and 2011 (see Table 1) were analyzed.

In each study 2 products were tested blind in a se-
guential monadic order. To account for country
effects, a broad geographical coverage, encompas-
sing ten different countries, was considered (Brazil,
France, Germany, India, Mexico, Philippines, Russia,
Turkey, UK, and USA). In addition, five different in-
dustries within fast moving consumer goods were
included (beverages, butter/margarine, desserts,
personal care, and soups/seasoning/sauces) to con-
sider industry specific effects.

Each study comprised a sample size of n=400, i.e.
n=200 monadic evaluations from consumers.
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Table 1: Overview of studies analyzed

Study Category Country
Study 1 Butter/Margarine us
Study 2 Butter/Margarine Philippines
Study 3 Beverages India
Study 4 Beverages Russia
Study 5 Beverages India
Study 6 Beverages India
Study 7 Personal Care France
Study 8 Personal Care us

Study 9 Personal Care UK
Study 10 Personal Care us
Study 11 Personal Care Germany
Study 12 Personal Care UK
Study 13 Soups/Seasoning/Sauces Mexico
Study 14 Soups/Seasoning/Sauces Brazil
Study 15  Desserts Mexico
Study 16 Desserts Turkey
Study 17  Desserts UK
Study 18 Desserts USA
Study 19 Desserts USA
Study 20 Desserts Mexico
Study 21 Desserts Turkey
Study 22 Desserts USA

Each study consists of around n=400 (total data), i.e. n=200 of
monadic evaluations.
Source: own compilation

1.1. Data

The data was collected in central locations by con-
ducting computer or paper assisted personal inter-
views. For comparability reasons, a common variable
("Overall Liking”) across all studies was chosen for
this analysis. Consumers were asked for their overall
liking of the test product after having tested it. In all
studies the same rating scale was used (seven point
overall acceptance scale ranging from “very poor” to
“excellent”).

Most of the obtained samples were street recruit-
ment, i.e., consumers on the street were screened
and invited to test blinded products at a central
location.

The representativeness of the obtained samples for
the respective target groups of each country and
industry was mainly assessed using four criteria for
which complete target population information was
available across the different countries and industries:
first, non-rejecters of the category, second, gender
specific share of the category, third, household and,
fourth, age distribution. Despite some differences
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across the countries, overall the collected responses
generally reflected existing target group variations
with regard to these four indicators.

1.2 Methods

The common approach in assessing the perfor-
mance of products in sequential monadic studies
encompasses a significance testing on the total
aggregated (first and second position) data. The
primary assumption is that through rotation and ag-
gregation order effects are distributed more evenly
and not, as often mistakenly stated as being, “redu-
ced”, “cancelled out” or “avoided” (e.g. Stevens,
2006). To investigate the order effects, it is requi-
red to split the data in the order the products have
been evaluated, i.e. in first position evaluations and
second position evaluations. Four data points are
derived out of this split each consisting around 200
consumer responses.

First position evaluations:
e Product A evaluated first
e Product B evaluated first,

Second position evaluations:

e Product B evaluated second, i.e., after the con-
sumers had tested product A.

® Product A evaluated second, i.e., after the con-
sumers had tested product B.

Statistical differences can then be tested among

first position evaluations (dependent sample, A vs.

B) second position evaluations (dependent sample,

A vs. B), and the difference between the same pro-

ducts in the different positions (independent sample

Avs. A, Bvs. B).

2. Empirical results

The survey data on the performance of the individu-
al products was examined by splitting up the total
sequential aggregated data into first and second
position evaluations. Table 2 exhibits the arithmetic
means of the variable “overall liking”. The lowest
score (4.36) is provided by product B in study num-
ber three, whilst the highest (5.83) by product A in
study number 13.
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Table 2: Overview of arithmetic means
- Overall Liking — 7 point scale

Product A Product B Product A

Study 1 5.48 543 5.52 5.44 5.69 5.17
Study 2 5.10 5.24 5.55 4.65 5.62 4.86
Study 3 5.56 4.71 5.47 5.64 5.05 4.36
Study 4 5.13 4.91 5.04 5.22 4.94 4.87
Study 5 5.56 5.35 5.61 5.51 5.44 5.26
Study 6 5.70 5.31 5.67 5.73 5.23 5.38
Study 7 4.37 4.47 4.47 4.27 4.43 4.51
Study 8 5.78 5.60 5.95 5.60 5.55 5.65
Study 9 5.50 5.58 5.48 5.51 5.80 5.35
Study 10 5.72 5.95 5.79 5.65 6.13 5.78
Study 11 5.17 5.09 5.37 4.98 5.30 4.87
Study 12 5.54 5.06 5.64 5.43 5.63 4.56
Study 13 5.80 5.04 5.83 5.77 5.31 4.78
Study 14 5.49 5.15 5.59 5.39 5.16 5.14

Arithmetic means of consumer responses on a 7 point “Overall
Liking” scale

Source: own data analyses

In the second step of the analysis, arithmetic means
were compared between the aggregated evaluati-
on, i.e., sequential data, of products A and B. Then
the monadic first position evaluations were compa-
red. Table 3 exhibits the results of this comparison
for the first 14 studies. Significances exist at a scale
point difference larger than 0.17 on the aggregated
level. A comparison of monadic (first position) with
total sample ratings suggests some consistency: dif-
ferences between average overall opinion ratings of
roughly .2 or more tend to be found (are consistent)
for both data examinations.

In general, there does not appear to be any added
discrimination by virtue of the sequential monadic
design. Further, use of the sequential monadic de-
sign does not add to statistical sensitivity, as often
posited in the statistical literature. The second po-
sition ratings provide more discrimination between
product A and B. In most cases, scale point diffe-
rences are larger than 0.1.
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Product A Product B Product B
Total Data Total Data 1¢'Position 2" Position 1% Position 2" Position

Table 3: Aggregated vs. first and second position
ratings

Total sequential 1st position 2nd position
aggregated data monadic data monadic data
Scale Point Scale Point Scale Point
Difference Difference Difference
Study 1 0.05 -0.17 0.27*
Study2  0.13 -0.07 -0.21*
Study 3 0.85* 0.43* 1.28*
Study4  0.22* 0.09 0.35*
Study 5 0.21* 0.17* 0.26*
Study 6 0.39* 0.44* 0.35*
Study 7 0.10 0.04 -0.24
Study 8 0.18* 0.40* -0.05
Study9  0.08 -0.32* 0.16
Study 10 0.23* -0.34* -0.13
Study 11 0.09 0.07 0.11
Study 12 0.48* 0.01 0.88*
Study 13 0.76* 0.53* 0.99*
Study 14 0.34* 0.43* 0.25*

*Significant at the 95% confidence level

Source: own data analysis.

While the above table (Table 3) discloses the level
of discrimination between total aggregated and
monadic evaluations it does not deliver a compa-
rison of the difference for those consumers having
evaluated first product A then product B and those
consumers who have tested the other order, i.e.,
first product B, then product A. Figure 1 compares
scale point differences of both rotations. The figu-
re exhibits no significant correlation between how
products have been evaluated in both rotations. The
comparison of the scale point differences of the two
rotations, at first deliver more discriminating results.
However, there seems no universal pattern underly-
ing the results
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Figure 1: Comparison of the same product tested first
vs. second position
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Source: own data analyses

The above figure (Figure 1) raises the question: to
what extent do second position ratings differ from
first position ratings for the respective product. The
analyses, shown in the next table (Table 4), revealed
that the arithmetic means of second position ratings
are generally lower, for some few exceptions. From
this, a “second position effect” is derived and it is
hypothesized that a true good product will decrease
less than the worse product when examined in the
second position.

Table 4: Differences between first and second
positions of the same products

Scale Points-Difference between first and second positions of

the respective product
Scale point difference Scale point difference

between 1t and 2™ position between 1t and 2" position

evaluations of product A evaluations of product B

Study 1 -0.08 -0.52
Study 2 -0.90 -0.76
Study 3 0.17 -0.69
Study 4 0.18 -0.07
Study 5 -0.10 -0.18
Study 6 0.06 0.15
Study 7 -0.20 0.08
Study 8 -0.35 0.10
Study 9 0.03 -0.45
Study 10 -0.14 -0.35
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Study 11 -0.39 -0.43
Study 12 -0.21 -1.07
Study 13 -0.06 -0.53
Study 14 -0.20 -0.02

Source: own data analyses

To investigate further the stability of the “second
position” effect, eight studies were examined of the
same food category but across countries. The next
table (Table 5) supports the existence of a “second
position” that occurs independently of country.
Whilst the arithmetic mean shows lower averages
in second position, the standard deviation increases,
reflecting that consumers tend to consider more
scale points and discriminate more in product per-
formance.

Table 5: Detailed comparison of first vs. second

- positions
Product 1 Product 2
1st position| 2nd position| Scale difference | 1st position [2nd position [Scale difference
| A [ B D

Mexico
Mean 541 5.03 -0.39 5.54 515 0.3
Sign. different at 5% to c ]
Standard Deviation 0.93 114 0.21 1.02 112 0.10
Mexico
Mean 5.52 4.80 0.72 5.65 4.82 -0.82
Sign. different at 95% to [+ - o -
Standard Deviation 0.85 117 0.32 0.82 1.04 0.22
Turkey
Mean 4.82 4.8 -0.03 4.53 4.52 -0.01
Sign. different at 55% to - - - -
Standard Deviation 0.81 110 019 0.59 [ 0.00
Turkey
Mean 5.37 531 -0.05 5.27 455 -0.32
Sign. different at 95% to - o o -
Standard Deviation 0.23 024 0.01 0.85 102 0.24
UK
Mean 5.29 4.57 -0.32 524 4.87 -0.37
Sign. different at 95% to [ - o -
Standard Deviation 1.06 131 0.25 0.54 1.04 0.10
us
Mean 5.B1 5.80 “0.21 5.98 537 0.51
Sign. different at 95% to c d AD -
Standard Deviation 0.92 120 0.28 0.82 120 0.38
us
Mean 5.02 5.83 -0.0% 5.BB 5.50 0.38
Sign. different at 95% to - i} o -
Standard Deviation 0.90 102 0.12 0.95 122 0.27
us
Mean 6.00 5.27 -0.73 6.26 6.45 0.2
Sign. different at 95% to [+ - A CB
Standard Deviation 103 148 0.43 0.E3 075 -0.08

Source: own data analyses

3. Conclusions and discussion

The main conclusion of the paper is that sequential
design does not offer demonstrable improvement
in discrimination or statistical sensitivity when exa-
mining data in total or by first position. However,
its virtue is in supplying detail of context or order
effects.

There is no apparent increase or improvement on
statistical test sensitivity due to use of sequential
monadic design. These conclusions immediately
suggest little advantage to use of sequential mo-
nadic design. However, dissecting the sequential
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data in first and second position evaluations reveals
more discriminating findings. Taking order effects
into account, product perceptions change or are af-
fected by the position in which they are evaluated.
The comparison of the second position ratings pro-
vides greater product differentiation then either first
position or total sample comparisons. Comparison
between products dependent on order provides
useful perspectives on consumer perceptions and
the basis for defining characteristics of “best” pro-
duct. However, there is need for further research
as the research findings are limited to product tests
in which 2 products have been tested. Further re-
search is necessary to understand how applicable
these findings are when testing more than two pro-
ducts in sequential designs. Also it is necessary to
investigate how applicable these research findings
are with respect to the use of concepts or other sti-
mulus material.
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