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Abstract: According to the previous research about consumer behaviour, adding a decoy option
(inferior option) to a set of original options often increases the individual’s preference for one option
over the other original option. In this paper, the possible impact of income as a traditional
demographic factor on the phenomenon is explored and discussed in the case of two product
categories: washing machines and gym season-tickets. The analysed data were obtained in an online
experiment with 260 participants where the presence of the decoy effect has been confirmed for the
two mentioned product categories. The effect sizes for consumer groups based on the income level are
tested by Chi-squared test. It was found out that not all income categories display the decoy effect and
the income categories which exhibited the decoy effect differed between the two examined product
categories. The strength of the decoy effect was proved to be dependent on the income category.
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Introduction

The market is consisting of billions of individuals each with their own set of needs, lifestyle
and behaviours. While it is impossible to focus on every individual, the process of
segmentation allows the company to divide the customers and consumers into several
homogenous groups based on similar characteristics, described by similar behaviour patterns
or needs which allows the companies to easily focus and target the whole group of customers
who will most likely act and respond to marketing mix in a similar way. Although
demographic and geographic segmentation is the oldest method and factors like personal
believes, attitudes and motivations became more valuable, according to Bartoli and Varini
(2011, pp. 3) the most common approaches to market segmentation still involve geo-
demographic and geographic variables, also due to the ease of data collection in the Internet
era. Therefore, the collection of demographic data to characterize the consumers, including
the income variable, became rather a basic necessity today.

This paper is focused on the phenomenon of decoy effect which illustrates the importance of
consumer psychology, of understanding how consumer perceive the products and how
consumers judge and compare the products’ attributes before making a purchase. The goal of
the paper is to explore the possibility of income as a demographic factor impacting the decoy
effect and therefore, uses the traditional data about the consumer to increase the
understanding of such market dynamics like the decoy effect.

The paper is structured in following way. In the first section, literature review about the decoy

effect and its moderators with the focus on demographic factors is introduced. The next
section is dedicated to the methods of the research and the process of data collection and
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analysis. Finally, the descriptive statistics and results of conducted Chi-squared tests are
presented, just as well as the research limitations in the last chapter.

1 Literature review

Ever since the decoy effect has been introduced and described by Huber, Payne and Puto
(1982), it became one of the most explored context effects, discussed in both laic and
scientific public. By design, the decoy is such an alternative of the product in the choice set
which is inferior in at least one dimension to another alternative in that choice set or in other
words, the decoy is dominated by another alternative. Another important feature of the decoy
is that the decoy is never designed to take the dominant’s share for itself. When such decoy
alternative exists in the choice set, the dominant alternative likelihood to be chosen raises in
comparison to when the decoy is not present. Three meta-analyses suggest that decoys can
increase the likelihood of choosing the dominating alternative by 12 to 18 % (Heath and
Chatterjee 1995; Milberg et al. 2014; Yang and Lynn 2014). Moreover, the empirical testing
in the real market by Wu and Cosguner (2020) implies 14.3% raise in gross profits for the
retailer due to the decoy effect which supports the possible practical implications for the
managers.

Traditionally, the studies like those of Ariely and Wallsten (1995), Choplin and Hummel
(2005), Pettibone and Wedell (2007) and more others are focusing on explaining the
underlying mechanisms of the effect or examining the effect on different types of subjects,
typically consumers but also children (Zhen and Yu 2016) or animal species subjects like
hummingbirds (Bateson, Healy and Hurly 2003) or rhesus macaques (Parrish, Evans and
Beran 2015).

Recently, attention is also paid to the factors which might moderate the effect. The
moderators could be divided to the situational variables (or so called experiment design
moderators) where belong the conditions under which the decision making is a taking a place.
For example, the role of the presentation format of the alternatives and their attributes was
described by Frederick, Lee and Baskin (2014), Ha, Park and Ahn (2009) or Yang and Lynn
(2014) and it was found out using a pictorial or qualitative verbal description of the
alternatives tend to attenuate the effect. Moreover, Chuang and Yen (2007) found out if the
alternatives’ description includes a negative products’ country of origin then the decoy effect
decreases. Other situational moderators could be choice or time constraints as explored by
Dhar and Simonson (2003) or Lin et al. (2008).

Beside the situational variables, there were reported also person-based or individual specific
variables connected to the characteristics of the consumers. Similarly as in purchase models
and purchase motivation models based on theory of reasoned action and planned behaviour of
Ajzen and Fishbein (2005, pp. 194), the consumer’s traits also determine how external stimuli
affect them even in case of decision making involving the decoy alternatives. Therefore,
examining such moderators as motivational influences (Levav, Kivetz and Cho 2010) or
thinking styles (Mao and Oppewall 2012) but also traditional socio-economic and
demographic factors has its place in the research about the context effects, including the
decoy effect.

In most of the studies like Rogers, Vargas and Voigt (2020) or Kaptein, Emden and lannuzzi
(2016) it can be observed the socio-demographic data about the participants are collected in
the experiments without analysing them further. There can be traced few studies that did
examine the effect in relation to some of the demographic factors, like gender and age.
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Durinik (2013) and Kubalova (2020) found out the success rate of decoy effect differs
between males and females and that men exhibit stronger decoy effect while women are more
likely to choose the target option with no decoy included in the choice set. Wu and Yu (2018)
found mental fatigue increases the decoy effect in males but not in females. Meanwhile,
according to Kim and Hasher (2005) who connected the aspect of age to the level of
knowledge in different decision tasks involving the decoy effect older adults show more
consistent decisions than younger adults, similar results of older age groups being less likely
to show the irrational preferences is previously reported by Tentori et al. (2001). Inconsistent
with their findings, Kubalova (2020) reports older adults tend to exhibit stronger decoy effect
leading to changing their preferences more than younger adults. However, the different results
between the studies could be possibly explained by the different nature of decision making
tasks (routine vs. less frequent decision/purchase) and/or products’ level of involvement (low
involvement product vs. high involvement product) used across the studies. It is not known to
the author there would be any focus paid to the other demographic factors besides these
mentioned, including the income. The lack of previous focus on the income factor leaves
space to explore how the introduction of asymmetrically dominated decoy is effective among
different income segments for two different types of products.

2 Research methods and data

The aim of this study is to analyse the impact of a demographic factor income on the strength
of the decoy effect. The research question was whether consumers of all income categories
succumb to the decoy effect and whether there are any differences in the effect strength
between the different income categories. To meet the aim of the research, the following work
hypotheses were constructed:

H1: The decoy effect can be observed between all consumers, no matter of the income
category.

H2: The popularity of the target alternatives is not independent on the income category.

H3: The growth of the target share is not independent on the income category.

By the first hypothesis, it is supposed that all income categories are prone to exhibit a positive
decoy effect while the other two hypotheses assume when it comes to the strength of the
decoy effect (for each examined product and between the products) there is a relationship
between the effect and the income category.

The study uses the data from a previously conducted online experiment which was focusing
on the decoy effects for four product categories and the data obtained were used to test the
statistical significance. The author’s choice of products involved was random with the aim to
include both intangible and tangible products. The other criterion was to use products which
were not previously nor frequently used in the previous research about decoy effects unlike
products like microwaves or computers used in studies of Dhar and Simonson (2003), Ha,
Park and Ahn (2009), Lin et al. (2008), Yang and Lynn (2014) and even many more. Out of
the four examined product categories in total, the decoy effect was confirmed to be
statistically significant only for two products: washing machines and gym season-tickets. The
products lunch menu and vacations for which the decoy effect was not detected were
excluded from the further analysis and only the washing machines and gym season-tickets
were deemed suitable to be included in the analysis to determine impact of income on the
decoy effect.

Each alternative in the choice set was described by two characteristics and the price. The
alternatives of gym season ticket were characterized by number of gym entries,
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presence/absence of sauna entry and price. The washing machines were described by number
of revolutions, the volume and price.

In order to detect the effect of decoy on the respondents’ choices, there were two versions of
surveys presented, one for control group with only a competitor item and a target item (Set A)
and another one for an experimental group which included a competitor item, a target item
and a decoy option (Set B). As a target item we label the dominant alternative or the one
option which is dominating the decoy in at least one characteristic while competitor is the
remaining alternative in the choice set.

In total, 570 potential participants from general public were addressed in total via Facebook in
March 2018. 260 participants reacted positively and filled out the survey that was sent to them
via a website link — 128 in the control group and 132 in the experimental group. The
respondents were divided to the control/experimental group based on an alphabetical order of
the first letter of their surname to avoid intentional and unintentional manipulation. Each
subject participated voluntarily and no reward was promised or given for the participation.

The existence and the strength of the decoy effect were then measured as the difference
between the assumed normative control condition and the decoyed condition choice shares for
target (T) and competitor (C). The proportion of subjects choosing the target option T in the
control condition (Set A) which consists of options T and C is therefore written as:

TA
T,A) = 1
p(T,A) T+ C. (1)

Alternatively, the proportion of subjects choosing the competitor option (C) in the control
condition (Set A) containing options T and C is therefore written as:

CA
C.A) = 2
p(C.A) T +C (2)

In the experimental condition (Set B) which contains also the asymmetrically dominated
alternative D beside the target T and the competitor C. The author did not include in the target
share also the share of the decoy itself which has been done also in the previous studies of
Kim and Hasher (2005) or Durinik (2013) who in their analysis consider the decoy
synonymous with the target alternative. The author of this study leans towards the opinion
that combining the target and the decoy can be done in the cases when the decoy is the same
version of the target with lower characteristics (e.g. higher margin option developed to an
existing product line) and therefore in practice, it might not be important for the seller if the
consumer chooses the target or the asymmetrically dominated version of the target which is
the case of this study as well. However Yang (2013) criticizes this approach as it is possible it
could lead to boosting the decoy effect and making it easier to prove it is statistically
significant. To avoid this, we decided to measure only the shift of popularity of the competitor
and the target itself without the share earned by the decoy. Consequently, the proportion of
subjects choosing the target option (T) and the competitor (C) in the experimental condition
are defined similarly as in the control group as:

p(T,B) =

T. + Cx (3)
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CE'
C,B) = 4
p(C,B) T+ C. (4)

Since the numbers of participants in experimental (N = 132) and control groups (N = 128) and
even among the income categories were not equal the chi-squared test was conducted between
the observed choices TB and CB in the experimental group and the expected choices based on
the assumed normative control condition and the sample size (TB + CB). Using this approach,
it allows taking into consideration what would be the distribution of choices in the normative
control group if the group size equals the experimental group and therefore, it helps diminish
the differences given by the uneven group sizes. Therefore, the expected choice shares of
target (T) and competitor (C) were calculated using following formula:

(To) = p(TA) * Ty + o) E(Ty) = (7—2r) * (T + Co) )
E(Cg) =p(C, A) = (Ts + Cg); E(Cg) = (T ?C )" (Tz + C5) (6)

3 Empirical results and discussion

In this chapter, the results of consumers’ decision making when the decoy was excluded and
included in the choice sets are presented with the focus on the different income categories.
Firstly, a brief descriptive statistics is presented to introduce the characteristics of the control
group and the experimental one. The main part of the chapter discusses the relationship
between the income and decoy effect which is explored and tested using the Chi-squared tests.
The end of the chapter is dedicated to the possible limitations of this research.

3.1 Descriptive statistics
The Table 1 shows the distribution of the participants in the control and the experimental
group based on the sociodemographic factors such as gender, age and income.

Table 1: Characteristics of the sample

Characteristics of Demographic groups Control group Experimental group
respondents N =128 N =132
Gender Male 46 % 54 %
Female 54 % 46 %
Age 18-27 24 % 44 %
28-37 6 % 19 %
38-47 23% 21%
48-57 24 % 10 %
58 + 23 % 6 %
Median 38-47 28-37
Modus 18-27 ; 48-58 18-27
Income Up to 10 000 CZK 28 % 25%
10 001 CZK —20 000 CZK 35% 35%
20001 CZK - 30 000 CZK 21% 26 %
Over 30 000 CZK 16 % 14 %
Median 10 001 CZK-20 000 CZK 10 001 CZK-20 000 CZK
Modus 10 001 CZK-20 000 CZK 10 001 CZK-20 000 CZK

Source: own data

In the control sample, 54 % of respondents were female while in the experimental group 54 %
were male. The median age was 28-37 years in the experimental group and 38-47 years in the
control group and it can be generally stated the both samples were made of rather younger age
groups as modus age in both groups was between 18-27 years in both groups and in the
control group, the modus age was also 48-57 years. When it comes to the income categories,
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the category with the income between 10 001 CZK to 20 000 CZK was the most frequent and
median category in both examined groups. This category is clearly below the current Czech
wage median which is 29 123 CZK according to the Czech Statistical Office (2020). For the
purpose of research focusing on the income as demographic factor, it was found positive that
the differences in income categories between the experimental and the control group were
low, if not minimal. The high proportion of younger generations with lower income might be
the result of using social media platform as a mean to address potential participants as of July
2020, it was reported by website Statista.com (2020) that the largest age group of Facebook
users were men and women between the ages of 25 and 35 years, and men and women
between the ages of 18 and 24 years constituted as the second largest demographic group of
Facebook users.

3.2 Impact of income on the decoy effect

Using the formulas introduced in the previous chapter, the proportions of subjects who choose
either competitor, target or the decoy were calculated and the results are presented for each
income category in the following Table 3. The table presents also the results of the Chi-
squared test of independence (conducted with conditions of o = 0.05 and df = 1) and the p-
value to find out whether the decoy effect itself was statistically significant for given income
categories.

Table 2: Comparison of alternative shares based on the income categories

Product Income category Choice set Competitor Target Decoy e p-value
(%) (%) (%)
Season Up to 10 000 CzK Control 78.38 21.62 -
tickets Experimental 36.36 60.60 3.04 15.56 | 0,00007
10 001 CZK - 20 000 CZK Control 62.79 37.21 -
Experimental 28.26 69.57 2.17 10.52 | 0,0011
20001 CZK - 30 000 CZK Control 33.33 66,67 -
Experimental 23.53 70.59 5.88 0.74 0,3871
Over 30 000 CZK Control 52.38 47.62 -
Experimental 36.84 63.16 0 2.24 0,1338
Washing Up to 10 000 CZK Control 56.76 43.24 -
machines Experimental 30.30 63.64 6.06 5.40 0.0200
10 001 CZK — 20 000 CZK Control 30.23 69.77 -
Experimental 21.74 71.74 6.52 0.55 0.4580
20001 CZK - 30 000 CZK Control 44.44 55.56 -
Experimental 14.71 79.41 5.88 8.74 0.0031
Over 30 000 CZK Control 57.14 42.86 -
Experimental 21.05 63.16 15.79 8.89 0.0028

Source: own data

It can be noted from the table above and from the following figures that introducing the decoy
into the choice set indeed led to a decrease of competitor’s share and an increase of the
popularity of the target alternative in every examined income category. It can be also
observed that whenever the decoy was present in the choice set the majority of subjects (over
60 %) chose the target indeed. However, overall the decoy effect was not confirmed to be
statistically significant for every income category and the results are discussed in detail in the
following sections.

Looking specifically at the gym season-tickets, it can be observed that the increase in the
target’s share differed between the income categories. The largest increase can be noted for
the group with the lower income as the popularity of the target grew from 21.62 % to 60.60 %
among subjects with income up to 10 000 CZK and the decoy effect was statistically
confirmed (x° = 15.56; p < 0.05). Also the category with income between 10 001 and 20 000
CZK exhibited quite high shift by 32.35 % with a statistically significant decoy effect (y~ =
10.52; p < 0.05). The highest share of the target (70.57 %) is reported for the income category
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20 001 — 30 000 CZK, however, the shift between the popularity was only by 3.92 % and this
age group was prone to choose the target even when the decoy was not included in the choice
set. This age group exhibited no statistically significant decoy effect (y* = 0.74; p > 0.05).
Similarly, no statistically significant decoy effect was found for the income group with the
income higher than 30 000 CZK (y° = 2.24; p > 0.05). If we consider gym season-ticket with a
sauna entry to be a more luxurious product then we might assume higher income categories
were willing and able to purchase it even without the decoy alternative in the set while lower
income categories were nudged to choose it by the decoy’s presence.

When it comes to the next product, washing machines, all income categories displayed a
statistically significant decoy effect except for the income category 10 001 — 20 000 CZK
(x* = 0.55; p > 0.05) as for this category the raise in the target alternative upon introducing the
decoy was only by 1.97 % and majority of this group preferred the target over the competitor
no matter if the decoy was included in the choice set or not. Also the subjects from the income
category 20 001 — 30 000 CZK preferred the target over competitor when the decoy was both
absent and present, however in this case the raise in the target (23.85 %) and the decline in the
competitor (-23.85 %) preference were significant and the decoy effect was confirmed to be
statistically significant (y> = 8.75; p < 0.05). The category with the lowest (x> = 5.40; p <
0.05) and the highest income (* = 8.89; p < 0.05) also exhibited a positive decoy effect.

Given the results of the analysis, it needs to be concluded the decoy effect was not confirmed
to be statistically significant for all income categories and therefore, we reject the previously
set hypothesis H1 and accept alternative H1': The decoy effect cannot be observed between
all consumers, no matter of the income category. There were some income categories that did
not exhibit the decoy effect, although they differed between the two product categories.

Next, we focused on the comparison of the target shares with and without the decoy included
and the possible differences between the income categories. The Fig. 1 shows the results in
percentages for the first product, the season tickets. Although not all income categories
exhibited the statistically significant effect all were included in the next analysis since the
preference of the target rose for all of the categories. A Chi-squared test of independence (o =
0.05; df = 3; crit. value = 7.81) was conducted to find out whether there is a relationship
between the target preference with and without the decoy and their income category. In this
case, according to the result (x° = 5.63; p = 0.1309; p > 0.05) the null hypothesis of
independence cannot be rejected and it is concluded that the choices of the target alternative
were independent on the income category.
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Figure 1: Share of target alternative in season tickets choice sets (in %)
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The same analysis was done in the case of the washing machines (see Fig. 2), once again
testing the independence between the target preference with and without the decoy and their
income category using a Chi-squared test (a = 0.05; df = 3; crit. value = 7.81). Also in this
case, the null hypothesis of independence cannot be rejected (x* = 1.39; p = 0.7063; p > 0.05)
and therefore, it is concluded that the choices of the target were independent on the income
category.

Figure 2: Share of target alternative in washing machines choice sets (in %)
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Based on the two conducted tests, we reject the previously set work hypothesis H2 and accept
alternative H2': The popularity of the target alternatives is independent on the income
category. Therefore, the subjects’ choices of the target with and without the decoy were not
related to the income.

Lastly, the strength of the decoy effect was measured in percentages as the growth of the
target’s popularity after introducing the decoy into the choice set. Once again, all categories
were included since all displayed a raise in the target upon introducing the decoy although the
raise of the target’s share was not statistically significant for all of them. It is important to
notice that the decoy effect affected the income categories differently in the case of each
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product. As it can be seen in the Fig. 3., the greatest decoy effect was found for the two lower
income categories when it came to the season tickets (up to almost 40 % for the subjects with
the income up to 10 000 CZK). The decoy effect was generally lower when the subjects made
decision involving washing machines as at the maximum the decoy effect raised the
popularity of the target by almost 25 %.

Figure 3: Growth of targets’ preference (in %)
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The strength of the decoy effect expressed as the growth of the target alternative shares for
both product categories and its relationship to the income was also tested by the Chi-squared
test of independence (a = 0.05; df = 3; crit. value = 7.81). Based on the result of the testing
(x* = 20.68; p = 0.0001; p < 0.05), there is statistically significant evidence that the growth of
the target’s share and the income category are not independent. Given this result, the set
hypothesis H3 is accepted and therefore, the growth of the target share is not independent on
the income category.

3.3 Research limitations

There are several limitations when it comes to this research. First and main one would be the
sample size and its structure in which dominate the younger respondents with lower income
compared to the average Czech consumer.

Another limit that could prevent generalising the practical implications is detected in the
nature of the decision task which respondents were facing in the presented online surveys and
the product categories which were used in this case. The decisions they made were only
hypothetical and respondents had no possibility to not make a choice (as the option to choose
,no product’ was not available to them) nor did their decision had any true economic
consequences (paying for their product and receiving it). These factors certainly do not reflect
the marketing reality but according to the previous studies by Dhar and Simonson (2003) and
Lichters et al. (2015) the availability of no-option actually strengthens the decoy effect.
Similarly, Lichters et al. (2015, pp.) and Huber et al. (2014, pp. 522) expect the effect to be
pronounced in binding choices even more than in the hypothetical, explained by: ,,...greater
motivation will lead a decision maker to examine all the alternatives and be more likely to
determine the dominance relationship, thus amplifying the attraction effect. Although the
results of these studies suggest even stronger decoy effect under such conditions, this research
did not involve these realistic factors to support such claims.
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Conclusion
This paper explores the impact of income on the decoy effect, a phenomenon widely
discussed in the literature of decision making, behavioural economics, psychology and
marketing.

Given the data collected in an online experiment, the decoy effect was not confirmed to be
statistically significant for all income categories. However, the popularity of the dominating
target alternative rose upon the introduction of the decoy in all cases, even if the raise was
uneven among the income categories and statistically insignificant in some cases.

Moreover, the income categories which did not display the decoy effect differed for each
examined product. In decision making involving washing machines, the effect was not
statistically significant for participants with income between 10 001 and 20 000 CZK. In case
of gym season tickets, the subjects with the highest income categories failed to exhibit the
effect since these groups were prone to prefer the target alternative (which was a more
expensive type of gym season ticket with sauna included) even when the decoy was not in the
choice set. As the results are stemming from only two examined product categories, this
leaves space for a more extensive research that would be focusing on more product categories
to find out more about the product differences of the decoy effect between the income
categories.

Using statistical testing, it was also not proved for neither of the products that there would be
a relationship between the popularity of the target alternative and the income. However,
looking at the growth of the target’s popularity as the strength of the decoy effect it was
confirmed that is not independent on the income and the differences in the strength of the
decoy effect were statistically significant.

The obtained results for the examined product categories do not diminish the practical
relevance or marketing implications of the decoy effect as there was no income category that
would in majority prefer the competitor over the target even with the decoy present. On the
contrary, it still places the decoy as a useful tool to boost the sales or popularity of the
preferred target product specifically among those demographic groups or segments for which
such an alternative is not popular yet.
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