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Abstract- Strong or neutral characteristics of attributes means the subjective importance of a given feature. According to our 
assumption it determines to what extent a given product attribute adds to the preference of an individual. By application of 
the Q-grid technique filtering of attributes can be possible. Our experiments affirmed our assumption that intransitivity in 
consumer preferences is inevitable and increasing with product complexity, multiattribute product-choices are however less 
intransitive than those based on the pure mathematical model. A further result is that volume of information has no 
significant influence on the choice. 
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I. INTRODUCTION 
 
Consumer preferences appear related to certain 
attributes of products. Understanding of consumer 
preference mechanisms plays a key role in marketing 
management, for boundaries of consumer segments 
are determined by the significant differences of 
preferences [1]. Preferences can be best interpreted as 
comparative values of product attributes. Numerous 
publications point out significance of attribute system 
complexity (from [2] to [3]). Large number of 
attributes needed an alternative approach even when 
measuring and/or modelling preferences [4,5]. Sela 
and Bergers’s recent article [6] demonstrates that 
attribute numerosity tends to benefit certain types of 
options more than others and consequently has 
systematic effects on choice. We carried out 
experiments to investigate the proportion of 
preference intransitivity in choices depending on 
product complexity. 
 
II. MULTIATTRIBUTE PREFERENCES IN 
MARKETING RESEARCH 
 
Preference-based consumer decision has been long 
ago researched. We know that in order to facilitate 
the multi-attribute decisions decision-makers apply 
different scenarios, e.g. eliminate products with one 
or more “totally unacceptable” attribute levels and 
trade off only remaining products on multiple 
attributes [7]. Numerous experiment proved, that 
under time pressure (e.g. at impulse purchase) buyers 
rely on their implicit (underlying, holistic) 
preferences, as compared to the case when they had 
ample time to make their choice [e.g. 8]. Regarding 
this latter one in the Dijksterhuis-test [9] it turned out 
that the decision was far from the optimum. This test 
suggests us to hypothetize the significant role of 
product complexity in buying decisions. 
Multiattribute product choices - thus preferences - are  
 

 
affected also by peer influence as it was studied by 
[10].  
 
Strong or neutral characteristics of attributes means 
the subjective importance of a given feature. 
According to our assumption it determines to what 
extent a given product attribute adds to the preference 
of an individual. The neutral attributes are less 
considered by individuals while forming their 
evaluation, while the strongly important or strongly 
unimportant attributes play a significant role in 
consumer decisions. Preferences related to attributes 
cannot be considered as discrete values in every case, 
what is more, we assume that attribute preferences 
modelled with discrete values would give us a 
convenient, but highly simplified hypothesis. Instead, 
regarding the realization of a certain attribute we 
think that a preference is deviated or better expressed 
„floating” within a zone (an interval with its expected 
value). In case the intervals are (partly or entirely) 
overlap, certain preferences can be intransitive as 
well when compared. This overlap, according to our 
expectations, is probably bigger in case of neutral 
attributes and smaller in case of strong attributes. The 
evaluation of products is greatly influenced by their 
complexity. It is an important point how many 
attributes describe the product, and how many more 
potential realizations to these attributes are probable 
among which (the product variants) the individual 
should make a comparison. In case of more complex 
products, where a big number of neutral attributes are 
present, we can count on more overlapping 
preference intervals and consequently, on 
intransitivities, moreover, on less stability. Life-
likeness is closely related to the effect of research 
environment, choice or rating environment on 
preferences. For example, the proportion of 
intransitivity of preferences, or even the level of 
overlap of intervals may vary according to the scope 
of assortiment, or to the difference between the 
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products of comparison (the number of their differing 
attributes). 
Our attribute extremity hypothesis predicts that 
greater attribute extremity (very high or low attribute 
values) leads to less preference uncertainty. This is 
why we think that by application of the Q-grid 
technique [11] filtering of attributes can be possible. 
We aim to investigate/analyze preference systems 
that relate to the system of attributes. 
 
III. METHODOLOGY 
 
Strengths vs. neutrality of attributes on individual 
level can be grasped by rating importance of 
attributes. For this we used a small methodological 
fragment of the Q method [11,12] – namely the 
forced choice grid (Figure 1). In Q method, the 
participants are obliged to use all the attribute 
dimensions (rate all), and they are forced to choose a 
fixed quantity for each level of importance. The 
number of attributes can be placed in a given 
importance level which approaches normal 
distribution. By this method we gain the same 
number of less important (middle level) attribute 
dimensions for all participants. The scale of 
importance ranges from highly important, through 
less important (in the middle level) to highly 
unimportant, in order to cover all the possible 
answers. To keep the individual information 
(reference level) for every participant, the attribute 
dimensions that the participant rated in the grid as 
less important (middle) give the attribute dimensions 
when comparing the product realizations in the next 
phase.  
 

 
Fig. 1. Q-grid of 11 attributes 

Source: own construct 
 
Having rated the product attributes by their presumed 
importances – in order to measure intransitivity of 
preferences - participants’ task was to make pair-wise 
comparisons of preference between specific 
realizations of a product group. The sequential test 
terminated when the participant gave the first 
intransitive answer, or if the participant compared all 
possible pairs. Effect of product complexity could be 
explored by repeating the experiment on three 
product groups of three level of complexity: simple 
bakery product, yoghurt and smartphones, as seen in 
Table I. We were using a computer based 
experimental design including an excel-based 
application.  

Bakery products: We started the experiment always 
with this very simple product group. This served for a 
learning interface, where members of the 
experimental group were able to become familiar 
with the application of the excel-surface.   
 
Yoghurts and smartphones: These product groups 
have been presented to the test-persons in a 
randomized rotation in order to eliminate any 
distortion caused by distress and order between the 
two tasks of different difficulty and complexity. 
 

TABLE I.   EXPERIMENTAL PRODUCT 
PROFILES 

 
 
We conducted a combination of a qualitative 
explorative research and a testing in order to underpin 
the usage of the forced choice grid selection method 
concerning attribute dimensions with the participants. 
Using the Q-method’s logic subjectivity is thoroughly 
preserved, and thus the biasing effect can be 
decreased. Besides this made it possible for us to 
analyse the problem solving behavior of the 
experimental group by applying an eye-tracking 
camera. This latter device allowed us to study the 
phenomena during the decision process and use of the 
excel-surface. As a complementary research an eye-
tracking replay and a post-test qualitative interview 
have been carried out.   

 
IV. THE EXPERIMENT 
 
Our experiments affirmed our assumption that 
intransitivity in consumer preferences is inevitable 
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and increasing with product complexity. Regarding 
the sequential pairwise choice-test two extremes can 
be imagined (illustrating it in the case of the 
smartphone): 
a) If the test person manages to choose the 
alternatives through all the 36 steps in a consistent 
(say: transitive) way, we can state that he/she 
„accomplished” the so-called transitivity-hypothesis.  
b) In a theoretical extreme case when the subject 
chooses blind (randomly) between option pairs, just 
like tossing a coin, "head" or "tail", as an average 
within the first 9 (more exactly 8.8) steps (among the 
total of 36) the intransitivity appears and the 
probability of becoming intransitive during the 36 
steps is very near to 1. In this case probability of an 
accomplished transitivity is equal to 9!/236 = 5.28 ·10-

6 , i.e. 0 in effect. Thus e.g. in one of our computer-
simulations the maximum number of steps - without 
becoming intransitive - has been reached at the 18th 
step and only twice within 90 blind experiments, i.e. 
the frequency of intransitivity proved to be just 1. Let 
us designate this random value a blind choice 
hypothesis.  
 
In the experiment our expectation was to explore the 
natural degree of intransitivity within the above 
„transitivity-blind choice” continuum. 

 
A. Experiments on Smartphones 
We conducted the experiment on a sample of 71 test-
persons from a university students’ population. 
During the forced choice they had to rate 11 
attributes. Due to the symmetric structure of the Q-
grid 5 neutral attributes left (see the choice-
frequencies in the columns of Table II). 
 

TABLE II. 

 
 
From Table 2 it is seen that attributes F and J are on 
the top while C and K are evidently the least 
important ones.  Despite the different frequencies 
attributes get randomly into the middle column as if 
they came from a uniform distribution. In order to 
prove it we carried out a clean fitting test, which 
affirmed our null-hypothesis with a chi2 = 13.7 as 
compared to the threshold value chi2

0.05(10) = 18.3. 
 

Finally we tested the transitivity vs. blind choice 
hypotheses and it turned out that – based on a 
homogeneity-test – the distribution of the sample is 
between the two extremes but nearer to the blind 
choice option (chi2 = 103.0 
as compared to chi2

0.05(31) = 45, and chi2 = 75.9 to 
chi20.05(31) = 45). Based on the expected value of the 
distributions the same result has been received.  
 
It is to mention that on a pilot sample of 8 persons the 
experiment began in a very controlled environment 
together with qualitative interviews, eye–camera tests 
and with RTA (retrospective think aloud) interviews. 
In this case 2/3 parts of the sample performed the test 
with a perfect transitive choice, while the others have 
been transitive in only under 20 %. Consequently 
under supervision consumers are more able to choose 
in transitive way, but without supervision 
significantly less.    
 
B. Experiments on Yoghurts 
In this section the experiment on yoghurt products of 
medium complexity is presented. Sample size was 70 
from the same population as above. The same 
scenario has been followed, i.e. forced rating of the 7 
attributes first and measuring of revealed preferences 
on the 3 remaining neutral attributes afterwards.  
 

TABLE III. 

 
 
From the frequency table (No. 3) it turns out that 
attributes A and C seem to be the most important 
ones, while B and G were most frequently rated like 
unimportant attributes. Similarly to the smartphone 
test it could be proved with a clean fitting test that the 
distribution of the neutral attributes was uniform (chi2 

= 8.14 as compared to the threshold value of  
chi20.05(6) = 12.6). 
 
The homogeneity-tests of the transitivity vs. blind 
choice hypotheses resulted in the same output as in 
the smartphone test, i.e. the distribution of the sample 
was between the two extremes but nearer to the blind 
choice option (chi2 = 36.3 as compared to chi2 = 36.3, 
and chi2 = 66.1 to chi2

0.05(11) = 19.7). Based on the 
expected value of the distributions the same result has 
been received. 
 
C. Influence of the Volume of Information 
Taking into consideration that results of the pair-wise 
comparisons can be influenced by the volume of 
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information, in case of yoghurts and smartphones two 
task-versions were applied: an „opened” one where 
also the equal attribute levels were seen and a 
„covered” one where exclusively the different 
attribute levels were presented. By this method effect 
of additional redundant information could be studied.  
 
We assumed that in the open test-version the bigger 
volume of information made the test-persons’ 
decision more difficult, thus – consequently – the 
choice output would be significantly different as 
compared to the covered test-version. To explore this 
effect a statistical homogeneity-test has been carried 
out. The statistical test affirmed our null-hypothesis, 
i.e. chi2  values were under the threshold chi2  values 
in both cases. It means choice is independent of 
volume of information. 

 
V. POST-EXPERIMENTAL QUALITATIVE 
RESEARCH 
 
Regarding intransitivity results choices turned out to 
be more consistent (i.e. less intransitive) than 
expected. We tried to interpret it in a post-
experimental qualitative research module. In the 
qualitative interview phase the following questions 
have been put to the test-persons: 
(1) eye-tracking replay interview:  

- How difficult was to use the excel-surface? 
- Can you explain the replayed eye-movement? 
- What was the strategy when filling the Q-grid 

(first attribute; attribute-importances etc.)? 
- Is there any difference between the 

indifferent/neutral attributes? 
- What was the decision strategy in the pair-wise 

comparison? 
- Regarding the task-difficulty was there any 

difference between opened and covered 
comparisons? 

 (2) post-test interview: 
- To what extent was the task realistic? 
- In real buying situations what are the 

viewpoints in your choice?  
Lessons from the interviews: 

◦ Test-persons tend to restructure the so-
called indifferent attributes when 
completing the pair-wise comparisons. 

◦ Their choice decision is subsumed to a 
preselected refused or desired attribute 
level. 

◦ Forced choice situation does not result 
in task-avoiding behavior. 

◦ It happens that a formerly (in the Q-
sorting) not important attribute becomes 
more important in the pair-wise 
comparison (see the above mentioned 
restructuring). 

◦ Certain attribute levels can be important 
even if the attribute itself is not (e.g. 

dispreference of Apple brand versus 
brand-importance) 

◦ In real situations they tend to recline 
upon others’ suggestion: when they 
were asked to choose in pair decider 
reclined upon his/her partner and they 
tried for consensus. 

◦ Due to forced choice Q-sorting is more 
inconsistent than product choice. 

 Realistic character of the experiment: 
◦ Choice of bakery products and of 

yoghurts was perceived as realistic. 
◦ In case of smartphones however they 

thought that 
▪ pair-wise comparison was less 

realistic. 
▪ it should be a multiattribute choice-

decision: reliability, hardware, price 
category etc. are all taken into 
consideration. 

▪ the choice was made from a 
broader selection. 

 Strategies of Q-sorting 
◦ First one extreme then the other was 

filled, the remaining attributes were 
selected as indifferent. 

◦ First the indifferent attributes were put 
into the medium position, the extremes 
came afterwards. 

◦ To identify the least important attributes 
proved to be the most difficult task. 

 Different strategies of product choice 
◦ Selection of a key attribute (e.g. „not an 

Apple”), then restructuring of attributes 
and their realizations. The eye-tracking 
confirmed that in this case test–persons 
made comparisons within the same 
attribute dimension.  

◦ Holistic decision based on total 
impression: test-persons chose the 
„more modern” or „more sympathetic” 
option of the offered ones independent 
of the individual attribute levels. 

◦ Less options (and covering) proved to 
be an easement in case of bakery 
products and yoghurt, while in case of 
the more complex smartphone product it 
made the choice more difficult. 

 
CONCLUSIONS 
 
The most important results of our experiment are as 
follows: 

 Multiattribute product-choices are less 
intransitive than those based on the pure 
mathematical model. 
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 The more complex the product the less 
mental capacity can cope with the choice 
task in a consistent/transitive way. 

 Volume of information has no significant 
influence on the choice.  

 
Based on the research it can be stated that our 
research design is suitable to carry out a large sample 
experiment.  Expected results can be the different 
forms of compensation strategies such as 
restructuring of the remaining attributes or selection 
of the refused attribute levels. On a larger sample 
with a different demographic profile we can count on 
larger ratio of intransitive choices. This latter 
expectation is based on the assumption that presence 
of the experiment-controller may bring about stronger 
concentration and - as a consequence - better (say: 
more consistent) performance.  
 
Consumer preferences are defined as subjective 
tastes, as measured by utility, of various bundles of 
goods. They permit the consumer to rank these 
bundles of goods according to the levels of utility 
they offer the consumer. Analysis of the test-results 
may lead the companies to change the formula, 
packaging, color, size or some other feature of the 
product. Phenomenon of intransitivity however 
makes companies’ decision more difficult. 
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