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Abstract
Traditionally the Random Utility Maximization (RUM) model argues that when making decisions
consumers evaluate all product attributes, and eventually decide to buy the product that allows
them to maximize utility. In contrast, the Random Regret Minimization (RRM) model assumes that
consumers make decisions which enable them to minimize the anticipated regret that may arise
from the decision. Time-limited price promotions are price promotions that are on offer for a limited
time period. The current study asserts that when a consumer faces a time-limited price promotion,
which coincides with a sense of time pressure, a consumer deviates from a decision making process
according to the Random Utility Maximization (RUM) model and is more likely to follow a decision
making process according to the Random Regret Minimization (RRM) model.
This study focuses on three types of RRM models, namely the RRM model relative to alternatives, the
RRM model relative to the reference price held by the consumer and the RRM model relative to the
(time-limited) price promotion. Results show that compared to a decision making process according
to the traditional RUM model, only a decision making process according to the RRM reference price
model is more likely to be followed when a consumer faces a time-limited price promotion. So the
reference price held by a consumer causes regret when a consumer faces a time-limited price
promotion. Nevertheless, further research is necessary to demonstrate the most appropriate way to
measure a consumer’s reference price in the context of the RRM reference price model.
Keywords: Random Utility Maximization, Random Regret Minimization, Time-limited price
promotions, Reference price
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1. Introduction
Price promotions are a commonplace promotional activity focusing on enhancing consumers’
perceptions of the value of products and increasing the likelihood of purchase of products (Devlin,
Ennew, McKechnie & Smith, 2007). Price promotions are used to build brand equity (Buil, De
Chernatony & Martínez, 2013), to increase sales for retailers (Greenleaf, 1995), to reduce retailer
inventories (Walters, 1991) and to enhance consumers’ perception of the transaction value (Sinha &
Smith, 2000). Several types of price promotions can be used, for example direct price promotions
(e.g. “20% off”, or “save €X”), extra-product promotions where more products are offered for the
same price (e.g. “buy one get one free”, “25% more free”) and price promotions that are a
combination of both direct price and extra-product promotions (e.g. “buy 2, get 20% off”).
When a retailer offers a price promotion for a limited time period, it is understood as a time-limited
price promotion. A time-limited price promotion is a form of restriction on an offer, which increases
the perceived unavailability or scarcity of the offer (Devlin et al., 2007). There are different types of
time limitations that can be used while executing time-limited price promotions. For example, timelimited price promotions where consumers are informed until which date the discounted prices are
available, or time-limited price promotions that are valid only until stocks last (Suri, Manchanda &
Kohli, 2000). The main difference is that under the latter example it is unclear for the consumer until
which date the price promotion will be on offer. Time-limited price promotions are often associated
with some amount of time pressure (Suri et al., 2000). This time pressure may affect how a consumer
makes the decision whether to purchase or to not purchase the product offered in a time-limited
price promotion.
According to Edwards (1954) a product has particular attributes that give rise to the utility of a
product, and when making decisions consumers seek to maximize utility by selecting the alternative
that leads to maximal utility. Utility is a function of the product’s pleasure- or pain-giving properties
(Edwards, 1954), hence a function of the product attributes. One model that represents this type of
consumer decision making is Random Utility Maximization (RUM) (Chorus, 2015). Under time
pressure (due to a time-limited price promotion) consumers may not have the time necessary to
thoroughly evaluate all product attributes while making a decision. As a result, consumers may
decide to purchase a different product or brand than the one they would purchase according to
utility maximization.
Another model of consumer decision making that was evaluated by Chorus (2015) is Random Regret
Minimization (RRM), which stresses that decisions are made in order to minimize anticipated regret.
This model proposes that a consumer anticipates possible future regret while making decisions, and
decisions are driven by pairwise comparisons between all available alternatives on an attribute-byattribute basis (Chorus, 2010). When one (or more) alternative outperforms the considered
alternative on one or more attributes, the consumer may anticipate regret from choosing that
alternative (Biondi et al., 2017). Hence, when consumers make a decision according to RRM they aim
to minimize anticipated regret. In line with RRM, Kahneman & Tversky (1982) developed Prospect
Theory which states that consumers consider the losses and gains that will arise from their decision,
and the value of a loss overrules the value of a gain. The main difference is that Kahneman & Tversky
(1982) focus on loss in general, and Chorus (2015) focuses on loss relative to all available
alternatives. From those theories it becomes clear that consumers aim to prevent losses from
occurring since these may result in regret. As a consequence, the prevention and avoidance of losses
seem to be a strong motivator in the decision making process of consumers. In the decision making
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process it may also occur that consumers sense losses relative to some reference point (Hardie,
Johnson & Fader, 1993).
Consumers use an internal reference price to evaluate price promotions (Devlin et al., 2007). Thus, it
can be assumed that the internal reference price held by a consumer could serve as his or her
reference point when making decisions. Kalyanaram & Winer (1995) claim that consumers are loss
averse relative to the reference price, meaning that consumers react more strongly to prices above
the reference price (i.e. losses), compared to prices below the reference price (i.e. gains). When a
consumer’s reference price is lower than current prices charged, the consumer may experience many
losses when comparing these current prices to his or her reference price (van Oest, 2013). Losses
relative to a reference point, such as for example the reference price, have more impact on decisions
than gains (Hardie et al., 1993). Therefore, it is expected that the consumer’s reference price could
influence the effect that a time-limited price promotion has on the consumer’s decision making
process.
Previous research has applied the RRM model in the context of transport, policy, health, shopping
destinations, leisure and dating choices (Chorus, 2010; Chorus, Annema, Mouter & van Wee, 2011;
Chorus & Rose, 2013; De Bekker-Grob & Chorus, 2013; Thiene, Boeri & Chorus, 2012). However, the
RRM model has not been applied in the context of consumer choices with regard to time-limited
price promotions.
This research aims to investigate whether a time-limited price promotion leads to a consumer more
strongly considering the anticipated regret that may arise from his or her decision making process,
and whether he or she is thus more likely to follow a decision making process according to RRM
compared to RUM. These insights may be relevant for retailers and marketers while executing timelimited price promotions in the future, as well as for consumers who make certain purchase decisions
when facing time-limited price promotions. The structure of the remainder consists of the
conceptual framework with its coinciding hypotheses and the literature background, methodology,
results, discussion and conclusion and recommendations.
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2. Literature background
Figure 1 presents the conceptual framework that is, together with a number of hypotheses, derived
from the literature. The conceptual framework outlines the relationship between the product
attribute price, the presence of a (time-limited) price promotion, the consumer’s decision making
process and his or her eventual choice. In the current framework there are three situations which are
further referred to as conditions in this study. First, a situation with no price promotion (the control
condition). Secondly, a situation with a regular price promotion (the price promotion condition).
Thirdly, a situation with a time-limited price promotion (the time-limited condition). Dependent on
the condition, both the decision making process and the eventual choice may differ. The decision
making process may take place according to a behavioural model such as Random Utility
Maximization (RUM), Random Regret Minimization (RRM) relative to available alternatives, Random
Regret Minimization (RRM) relative to the reference price or Random Regret Minimization (RRM)
relative to the (time-limited) price promotion. In the RRM model relative to the (time-limited) price
promotion regret can be anticipated relative to the reduced price of the regular price promotion or
the time-limited price promotion. This depends on the condition since a regular price promotion was
presented in the price promotion condition, whereas in the time-limited condition a time-limited
price promotion was presented.

Figure 1. Conceptual framework
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2.1 Decision making process
Various streams of research have outlined how the decision making process of a consumer can take
place. Traditionally there is Random Utility Maximization (RUM), but later researchers also
recognized that a decision could be made according to Random Regret Minimization (RRM).
Additionally, it was found that the consumer’s decision making process can be biased by his or her
status quo or the consumer can apply bounded rationality in the decision making process.
2.1.1 Random Utility Maximization
Willman-livarinen (2017) argues that when a consumer makes a decision to purchase or to not
purchase a product, he or she makes a list of the good and the bad product attributes of each
alternative, counts the sum, subtracts the sum of the bad attributes from the sum of the good
attributes and chooses the option with the highest score. In a typical consumer decision making task
product attributes may vary in their potential consequences, their desirability to the consumer and
the consumer’s willingness to give up one product attribute in order to get more of another product
attribute (Bettman, Luce & Payne, 1998). So, product attributes serve as a type of information that
the consumer can consider when making the decision to purchase or to not purchase. Next to that,
product attributes inform the consumer what he or she will receive when the consumer buys the
product.
Chorus (2015) analysed Random Utility Maximization (RUM) as a discrete choice model to measure a
consumer’s decision making process. Random Utility Maximization (RUM) stresses that decisions
become a matter of utility maximization. Products possess certain attributes and these attributes
give rise to utility (Lancaster, 1966). Utility maximization is based on the assumption that consumers
rank goods based on the utility they provide (Camerer, 1999). Consumers will select the product that
promises him or her maximal utility (Douglas & Shepherd, 2002). Thus, when a consumer evaluates
the utility of each product attribute of a product and makes the decision to purchase the product on
the basis of this thorough evaluation, the decision is made according to RUM.
2.1.2 Random Regret Minimization
Random Regret Minimization (RRM) stresses that decisions are made in order to minimize regret
(Chorus, 2015). According to Random Regret Minimization (RRM) a consumer faces a choice set
where several alternatives are described in terms of attributes, and the consumer aims to minimize
anticipated regret by comparing all available alternatives along these attributes (Chorus, 2010). It
seems that the emotional response resulting from unsatisfying decisions is more severe than the
emotional response that results from satisfying decisions (Landman, 1987). Regret could be an
example of such an emotional response. Regret from a decision may arise when it appears
afterwards that the decision made by an individual turned out to be wrong (Tsiros & Mittal, 2000),
which goes along with a negative emotion that occurs when people realize that their present
situation would have been better if they would have chosen differently (Gabler, Landers & Reynolds,
2017). According to RRM, consumers may anticipate regret when the considered alternative
performs less on some attributes compared to a competing alternative. This anticipated regret has a
stronger influence on the decision making process compared to anticipated rejoice, which may arise
when the considered alternative performs better on some attributes in comparison with a competing
alternative (Biondi et al., 2017). So when making a decision a consumer still evaluates all product
attributes as is done with RUM, however according to RRM the consumer attaches most value to
those product attributes that will allow him or her to minimize anticipated regret.
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A theory that is in line with Random Regret Minimization (RRM) is Prospect Theory developed by
Kahneman & Tversky (1982). According to Prospect Theory people base their decisions on perceived
losses and gains. Making a wrong/unsatisfying decision could be seen as a loss in terms of Prospect
Theory, hence regret may arise due to a loss. The concept of loss aversion states that losses weigh
larger than corresponding gains while making decisions (Tversky & Kahneman, 1991). So when
consumers make decisions they attach more value to the losses than the gains that will arise from
the decision. Consequently, consumers try to avoid losses. This is illustrated in Figure 2, which shows
that the value of a loss is steeper than the value of a gain. Loss aversion could be a reason why
people do not consider expected utility in their decision making process, and thus deviate from a
decision making process according to the typical linear utility model (RUM) (Abdellaoui, Bleichrodt &
Paraschiv, 2007). Accordingly, loss aversion can influence the decision making process of a consumer.
In addition, the status quo which is defined as doing nothing or maintaining one’s current or previous
decision is argued to impact the decision making process as well (Samuelson & Zeckhauser, 1988).

Figure 2. Illustration of loss aversion. Retrieved
(https://www.jstor.org/stable/pdf/2937956.pdf).

from

Tversky

&
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2.1.3 Status quo bias
Consumers have a tendency to use their status quo as a guidance while making decisions (Chernev,
2004). Samuelson & Zeckhauser (1988) refer to this as the status quo bias. According to the status
quo bias consumers tend to stick to the status quo, because the loss that results from leaving the
status quo overrules the gain that results from leaving the status quo (Kahneman, Knetch & Thaler,
1991). One concept that could serve as a status quo for consumers in their decision making process is
the reference price held by the consumer. The reference price is defined as a price that is stored in
the consumer’s memory, which is based on the average price of all similar products and that serves
as a basis for judging and comparing actual prices (Monroe, 1973). Chorus (2010) posits that
consumers aim to minimize regret from their decision by comparing all attributes of the available
alternatives in a choice set. However, according to the status quo bias consumers aim to minimize
regret by sticking to their status quo (e.g. their reference price) in their decision making process
because leaving the status quo could result in the anticipation of regret on the side of the consumer.
Sticking to the status quo does not demand a lot from a consumer’s cognitive capabilities. One
concept that accounts for the limited cognitive capabilities of consumers while making decisions is
known as bounded rationality.
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2.1.4 Bounded rationality
Bounded rationality is used to designate rational choice that takes into account the cognitive
limitations of the person who is making the decision (Simon, 1990). Cognitive limitations refer to
constraints in the processing of information due to limitations in time, knowledge (information) and
computational capacities (Samson & Voyer, 2014). Consumers’ cognitive capabilities may be limited
when he or she faces a complex decision making task (Selten, 1990). A consumer’s decision making
task will become more complex when the number of alternatives and product attributes increase,
when product attributes are difficult to process, when there is ambiguity regarding the values of
product attributes and when the number of shared product attributes becomes smaller (Payne,
Bettman & Johnson, 1991).
Häubl & Trifts (2000) argue that in complex decision making tasks consumers tend to use a two-stage
process to arrive at a decision. In the first stage of this process the consumer screens a large set of
relevant products without examining any of them in great depth, and identifies a subset where the
best alternatives are included. This subset is based on three steps. First, the consumer identifies
importance weights for product attributes. Next, the consumer identifies the minimum acceptable
attribute levels. Finally, the consumer includes the alternatives that meet those criteria in his or her
subset. In the second stage of the two-stage process the consumer evaluates the subset more indepth, compares those alternatives that are included in the subset on the most important product
attributes, and eventually makes a purchase decision.
When consumers have to evaluate multiple attributes, consumers often have difficulties in making
decisions and as a result they use a variety of cognitive shortcuts in their decision making process
(Jones, 1999). So this two-stage process reflects the use of bounded rationality and the use of
cognitive shortcuts by the consumer when he or she encounters a complex decision making task.
Accordingly, a consumer may apply cognitive shortcuts that allow him or her to minimize regret in
this two-stage process. In situations where a consumer applies cognitive shortcuts that allow the
minimization of anticipated regret, the consumer will be more likely to follow a decision making
process according to RRM rather than RUM.
In summary, the current section has described how the decision making process can take place
according to various streams of research. From these insights of existing research it can be expected
how the decision making process of a consumer will take place when facing a (time-limited) price
promotion. This will be described in more detail in the following section.
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2.2 The influence of time-limited price promotions on the decision making process
At this moment in time there is not much literature with regard to the specific influence(s) of timelimited price promotions on the decision making process of a consumer. However, from the various
streams of existing research described in the previous section it can be expected what will be likely
to occur when a consumer has to make the decision whether to purchase or to not purchase a
product offered in a time-limited price promotion.
2.2.1 The effect of price promotions on the decision making process
Price promotions increase a consumer’s sensitivity towards prices (Mela, Gupta & Lehmann, 1997).
Therefore, it can be expected that the product attribute ‘price’ will become more important,
compared to other product attributes, in the consumer’s decision making process when a consumer
faces a price promotion. This is reflected in the following hypothesis:
Hypothesis 1: When a consumer faces a price promotion, irrespective a regular price promotion or a
time-limited price promotion, the product attribute ‘price’ will become more important compared to
when a consumer does not face a price promotion.
While making the decision to purchase or to not purchase the product offered in the price promotion
a consumer may anticipate regret caused by the thought that the price for which the product is
offered in the price promotion will actually be the best opportunity, and that prices will always be
higher in the future (Simonson, 1992). In other words, when facing price promotions consumers are
wary and may anticipate regret whilst making the decision to purchase or to not purchase the
product offered in the price promotion (Suri et al., 2000). As a result, it can be expected that the
consumer may be more likely to follow a decision making process according to RRM relative to the
price promotion when facing a price promotion. Therefore, this research aims to test the following
hypothesis:
Hypothesis 2: When a consumer faces a price promotion a decision making process according to RRM
relative to the price promotion is more likely to be followed compared to a decision making process
according to RUM.
2.2.2 The effect of time pressure on the decision making process
Time pressure is viewed as a perceived limitation on the time available that can be used to consider
information or to take some type of action (Spears, 2001). Time pressure influences how much
information the consumer gathers and processes, how many alternatives and product attributes are
considered and how the decision will be made by the consumer (Willman-Iivarinen, 2017).
Research has shown that time pressure invokes a variety of responses on the side of the consumer,
namely acceleration, filtration and change of strategy (Miller, 1960; Payne, Bettman & Johnson,
1988). First, acceleration means that a consumer may try to do the same things faster. The duration
for which a price promotion is available can stir consumers to accelerate to make the decision to
purchase or to not purchase (Aggarwal & Vaidyanathan, 2003). For example, in a normal situation
(without time pressure) a consumer thoroughly and consistently evaluates all product attributes
before making the decision to purchase or to not purchase as is expected under RUM. However,
under time pressure the consumer may not have the necessary amount of time to do this. As a
result, the consumer may evaluate all product attributes at a much quicker pace and make the
decision to purchase or to not purchase on the basis of this quick evaluation. Despite the fact that
this evaluation is executed at a much quicker pace, this does not have to affect the quality of the
decision made by the consumer.
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Secondly, filtration means that a consumer focuses on a subset of the available information. Under
time pressure consumers are more likely to gather information about only one single alternative
instead of all possible alternatives in their decision making process (Jacoby, Szybillo & Berning, 1976).
So a consumer can engage in filtration by focusing on a subset of product attributes of an alternative
instead of focusing on all product attributes, but still aim to maximize utility for this subset of
product attributes. In this case the consumer makes a decision according to RUM. However, a
consumer may also filter out those product attributes of those alternatives that may result in a loss
in order to allow him or her to minimize the regret that can arise from the decision making process.
In this situation it can be assumed that the consumer will be more likely to follow a decision making
process according to RRM.
Thirdly, people may change their strategy when the time pressure is extreme. When consumers
experience time pressure, it increases the likelihood that their decisions are influenced by the
application of cognitive shortcuts rather than integrating and weighing all the information that is
available (Samson & Voyer, 2014). An example of such a cognitive shortcut is a heuristic, which is
defined as a simple rule of thumb that is based on common sense and used to solve problems quickly
(Albar & Jetter, 2009). Under time pressure consumers may choose products on the basis of
heuristics (Samson & Voyer, 2014). Since consumers aim to avoid losses in their decision making
process, the consumer may use heuristics that focus on the product attributes that result in losses
rather than gains because losses can eventually result in regret.
When a consumer faces time pressure, the consumer may adopt one of these three strategies in the
decision making process. The latter two responses, filtration and change of strategy, reflect the
application of bounded rationality in the decision making process. Especially under these two
responses it is plausible that the consumer will be more likely to make a decision according to RRM
rather than RUM.
2.2.3 The effect of time-limited price promotions on the decision making process
A time-limited price promotion may invoke a feeling of time pressure because the price promotion is
on offer for a limited time period. When the time limitation of a time-limited price promotion is
genuine it serves as additional information for a consumer when making the decision to purchase or
to not purchase the product offered in the time-limited price promotion (Devlin et al., 2007).
Consumers are more likely to buy a product offered in a time-limited price promotion, because they
focus on the regret they will anticipate if they decide to not buy the product offered in the timelimited price promotion (Raghubir, Inman & Grande, 2004). This anticipated regret on the side of the
consumer will increase as the expiration date of the time-limited price promotion draws nearer
(Aggarwal & Vaidyanathan, 2003). The presence of a time limitation on an offer, as is the case with a
time-limited price promotion, will enhance the scarcity and the value of that offer on the side of the
consumer (Devlin et al., 2007). Since a product in a time-limited price promotion is offered for a
specific price temporarily, consumers may sense a degree of uncertainty since the consumer will not
know whether the same time-limited price promotion will ever be offered again in the near future
(Suri et al., 2000). Consequently, a time-limited price promotion can invoke a feeling of regret that is
caused by the idea that you will never be able to get that particular offer again in the (near) future.
Altogether it can be assumed that when a consumer faces a time-limited price promotion it is more
likely that the consumer makes a decision according to RRM relative to the time-limited price
promotion. This prediction is reflected in the following hypothesis:
Hypothesis 3: When facing a time-limited price promotion a decision making process according to
RRM relative to the time-limited price promotion is more likely to be followed by a consumer
compared to a decision making process according to RUM.
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In this section it was described how the decision making process of a consumer is expected to take
place when facing a time-limited price promotion. Another concept that may affect the way a
consumer makes a decision when facing a time-limited price promotion is the reference price held by
the consumer. This will be highlighted in the next section.
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2.3 Reference price
When making purchase decisions, consumers compare observed prices to their reference price
(Winer, 1986). Thus, a consumer’s decision making process can be influenced by his or her reference
price. Researchers vary in their definition for reference price, for example Gabor & Granger (1977)
claim that the last price paid for a product is the reference price of that product. Jacobson &
Obermiller (1990) state that a consumer forms a reference price that can be either the history of
prices paid for a given brand or product category, or it can be the prices paid for similar brands or
products. Ølander (1969) posits that a consumer stores numerous past prices in his or her memory
and uses these as a reference. With regard to reference price a distinction can be made between an
external reference price and an internal reference price (van Oest, 2013). An external reference price
based on shelf prices of the product category, and is thus communicated on the market (NietoGarcía, Muñoz-Gallego & González-Benito, 2017). An internal reference price is formed on the basis
of prices paid in the past for that product category (van Oest, 2013). According to Nieto-García et al.
(2017) a consumer’s internal reference price results from recalling prices that consumers have seen
in past purchase situations, and the internal reference price held by the consumer strongly influences
purchase decisions. Monroe (1973) defines a consumer’s internal reference price as a price that is
stored in the consumer’s memory, which is based on the average price of all similar products and
that serves as a basis for judging and comparing actual prices. All these various definitions share the
fact that a consumer uses his or her knowledge about other prices to be able to form a reference
price. This study will focus on the reference price as defined by Monroe (1973).
In order to assess price promotions, consumers use the reference price that is mentally stored and
use this as a means of comparison when encountering a price promotion (Devlin et al., 2007). So
even though a product is offered at a reduced price in a regular price promotion or in a time-limited
price promotion, the consumer uses his or her reference price to assess the price promotion.
Deviations of a product’s price from the reference price serve as important information to the
consumer. In general, deviations above the reference price are perceived as negative, and deviations
below the reference price are perceived as positive (Jacobson & Obermiller, 1990). Thus, when the
price of a product offered in a regular price promotion or in a time-limited price promotion is higher
than the consumer’s reference price, the consumer may anticipate regret. In contrast, when the
price of a product offered in a regular price promotion or in a time-limited price promotion is lower
than the consumer’s reference price the consumer may anticipate rejoice. Accordingly, this research
attempts to test the following hypotheses:
Hypothesis 4: When facing a regular price promotion a consumer is more likely to anticipate regret
relative to his or her reference price compared to anticipating regret relative to the reduced price of
the product offered in the regular price promotion.
Hypothesis 5: When facing a time-limited price promotion a consumer is more likely to anticipate
regret relative to his or her reference price compared to anticipating regret relative to the reduced
price of the product offered in the time-limited price promotion.
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3. Methodology
In this section the methods used in this study will be described. This section starts with a description
and analysis of the pre-test, which was conducted in advance of the main study in order to validate
particular choices for the main study. Thereafter, the methods applied in the main study will be
elaborated.

3.1 Pre-test
In the main study respondents had to make choices from hypothetical choice sets in which either
none of the four products was offered in a price promotion, or one of the four products was offered
in a regular price promotion or a time-limited price promotion. A pre-test was carried out for making
decisions about a realistic (time-limited) price promotion situation, and a suitable product (a product
with which respondents feel involved, for which respondents have a stable reference price and for
which respondents can feel regret) for the main study.
Table 1 outlines the suitability for a range of products that could be used in the main study based on
a well educated guess of the researcher. A product’s suitability is defined in terms of several product
attributes: the degree to which respondents feel involvement with the product, the product’s
suitability for a price promotion, a reference price held for the product by consumers, whether the
product is consumable in a social context and a product for which consumers can sense regret. Based
on the opinion of the researcher a + in Table 1 means that the product seems more suitable for the
main study on the basis of the product attributes as described above, the – means that the product
seems less suitable for the main study on the basis of the product attributes as described above.
Table 1. Suitability of products for the current study

Wine
Beer
A box of
Chocolates
Ice cream
Flowers
Sneakers
Perfume

Product
involvement

Suitable for
price
promotion

Reference price
for the product
held by
respondents

Consumed in
social context

Regret
sensitivity

++
+
++

++
++
+

+
+
+/-

++
++
++

+/+/+

+
+
++
++

+
+/++
++

+/++
+/-

+
++
+
+/-

+/+/+
+

The pre-test would become too long when testing all seven products, therefore three products were
selected namely wine, a box of chocolates and sneakers because these three products are dissimilar
and scored highest on suitability in Table 1.
3.1.1 Participants and design pre-test
In total 31 respondents participated in the pre-test. Respondents for the pre-test were collected by
means of a convenience sample. Respondents were collected through the personal network of the
researcher, and participation in the pre-test was voluntary; respondents did not receive anything for
participating.
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3.1.2 Procedure and questionnaire pre-test
The pre-test consisted of a web-based questionnaire that was made in the online survey program
Qualtrics. Please be referred to Appendix 1 for the questionnaire used in the pre-test. The flowchart
of the pre-test could be retrieved in Figure 3, and Table 2 summarizes the items and scales used to
measure the variables in the pre-test. In the remainder of this section the sequence of the pre-test
will be described more extensively.

•Informaxon about the quesxonnaire
Informed
consent

Product
involvement

Reference
price

Choice of
price
promoxon

Regret
sensixvity

•Measure involvement with product categories (adapted scales from Miyal 1989, Ferreira
& Coelho 2015)

•Measurement of reference price for product categories (adapted scales from Roy,
Rabbanee & Sharma, 2016, Grewal et al., 1998, Nieto-García et al., 2017)

•Test various types of xme-limited price promoxons
•Test realism of price promoxons

•Measure regret sensixvity (adapted scales from Schwartz et al. 2002, Sandberg & Conner
2009, Brehaut et al. 2003)

Figure 3. Flowchart pre-test
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Table 2. Items and scales of variables measured in the pre-test
Variable measured:
Product involvement (items & scale
adapted from Mittal 1989, Ferreira &
Coelho 2015)

Reference price (items & scale
adapted from Roy, Rabbanee &
Sharma, 2016; Grewal, Krishnan, Baker
& Borin, 1998; Nieto-García et al.,
2017)

Regret sensitivity (adapted scales from
Schwartz et al. 2002; Sandberg &
Conner 2009; Brehaut et al. 2003)

Items:
1. In selecting from the many types
and brands of wine/
chocolate/sneakers that are available
in the market would you say that you
would:
2. When buying
wine/chocolate/sneakers it is
important for me to make a right
choice
3. I attach great importance to
wine/chocolate/sneakers
4. When I buy
wine/chocolate/sneakers I am always
certain of my choice
1. What price would you normally pay
for wine/chocolate/sneakers?
2. What do you believe to be a
reasonable price for
wine/chocolate/sneakers?
3. What do you think a retailer where
you would normally buy
wine/chocolate/sneakers would
charge?
1. When I do not buy the
wine/chocolate/sneakers I will feel
regret afterwards
2. When I do not buy the
wine/chocolate/sneakers I would later
wish I had
3. When I do decide to buy the
wine/chocolate/sneakers I will feel
regret
4. When I do decide to buy the
wine/chocolate/sneakers I will
afterwards wish that I had not bought
it

Scale:
Item 1: 1 ‘ Care a great deal as to
which one you buy’ – 5 ‘Not care at all
which one you buy’
Item 2-4: 1 ‘Strongly agree’ – 5
‘Strongly disagree’

All items: Price in euros (€)

All items: 1 ‘Strongly agree’ – 5
‘Strongly disagree’

The sequence of the questionnaire went as follows. First there was a general explanation about the
research and informed consent. It was explained to respondents that the questionnaire was about
consumer decision making and that they had to answer questions about the products wine, sneakers
and chocolate. After this explanation respondents could answer with ‘I agree’ or ‘I disagree’. The
respondents that did not agree were guided to the end of the questionnaire. The respondents that
did agree were guided to the first question of the questionnaire.
The first section of the questionnaire contained questions regarding the product category wine. In
the first question respondents were introduced to the following scenario:
‘Imagine that you are looking for a suitable wine because you are going to celebrate
your birthday. You are planning to buy a box with 6 bottles of wine’
Thereafter respondents were asked to answer four statements with this scenario in mind, in order to
measure respondents’ product involvement with the product wine.
After a page break the scenario as described above was repeated and respondents were asked to
answer three questions with this scenario in mind. These three questions were asked to measure
respondents’ reference price for wine. Respondents could answer this question in numbers and they
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could use a . or a , to separate euros from cents. It was mentioned explicitly that if respondents did
not have a proper price indication they could fill in 0.
In the next question of the questionnaire respondents were introduced to the following scenario:
‘Imagine that you will buy yourself a new pair of sneakers’.
Thereafter respondents were asked to answer four statements with this scenario in mind, in order to
measure respondents’ product involvement with sneakers.
After a page break, the same scenario as described above was repeated and respondents were asked
to answer three questions with this scenario in mind. These three questions were asked to measure
respondents’ reference price for sneakers. Respondents could answer this question in numbers and
they could use a . or a , to separate euros from cents. It was mentioned explicitly that if respondents
did not have a proper price indication they could fill in 0.
After this question a page break followed, and after this page break respondents’ product
involvement with chocolate was measured. Respondents were introduced to the scenario as
described below, and they were asked to answer four statements (see Table 2) with this scenario in
mind.
‘Imagine that you borrowed your parents’ car to go on holiday. To thank them you
decided to buy them a box of chocolate’
In the next section of the questionnaire the respondent was introduced to the following scenario:
‘Imagine the following: You are celebrating your birthday coming Saturday so you
invited several friends. At birthday parties you and your friends always drink wine, so
you want to buy a box with 6 bottles of wine. It is now Monday 5:30PM and you are
in the supermarket to do some grocery shopping when you see the following three
offers. You can also purchase the wine for your party another day this week’

After this scenario respondents were presented a choice set with three different bottles of wine that
varied on the product attributes country of origin, type of wine and price. Respondents also had the
possibility to select ‘none of the above offers’, which could be selected when a respondent was not
willing to choose one of the three bottles of wine offered in the choice set. Directly after choosing
from these options respondents were asked to indicate whether they believed these three offers to
be realistic offers on a scale from 1 ‘Definitely yes’ to 5 ‘Definitely not’.
After another page break respondents’ regret sensitivity for wine was measured by letting
respondents indicate their degree of agreement with four statements about regret (see Table 2 for
the scale used to measure regret sensitivity). Respondents were asked to indicate their degree of
agreement with these four statements based on the imaginary purchase decision they made in the
previous question.
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In the next section of the questionnaire the respondent was introduced to the following scenario:
‘Imagine the following: Your sneakers are damaged and you are not able to wear
them anymore. Therefore you have to buy yourself a new pair of sneakers. When you
go shopping to buy a new pair of sneakers you see the following three offers. Which
one do you choose?’
After this scenario respondents could choose from three different pairs of sneakers that varied on
the product attributes colour, material and price. Respondents also had the possibility to select ‘none
of the above offers’, which could be selected when a respondent was not willing to choose one of
the three pairs of sneakers offered in the choice set. Directly after choosing from these options
respondents were asked to indicate whether they believed these three offers to be realistic offers on
a scale from 1 ‘Definitely yes’ to 5 ‘Definitely not’.
After another page break respondents’ regret sensitivity for sneakers was measured by letting
respondents indicate their degree of agreement with four statements about regret (see Table 2 for
the scale used to measure regret sensitivity). Respondents were asked to indicate their degree of
agreement with these four statements based on the imaginary purchase decision they made in the
previous question.
The questionnaire continued by introducing the respondent to the following scenario:
‘Imagine the following: You borrowed your parents’ car to go on holiday. To thank
them, you want to buy them a box of chocolate. This evening you will go to your
parents to return the car. When you go shopping to buy a box of chocolate you see
the following three offers. Which one do you choose?’
Respondents could choose from three different boxes of chocolate that varied on the product
attributes brand, flavour and price. Respondents also had the possibility to select ‘none of the above
offers’, which could be selected when a respondent was not willing to choose one of the three boxes
of chocolate offered in the choice set. Directly after choosing from these options respondents were
asked to indicate whether they believed these three offers to be realistic offers on a scale from 1
‘Definitely yes’ to 5 ‘Definitely not’.
After another page break respondents’ regret sensitivity for chocolate was measured by letting
respondents indicate their degree of agreement with four statements about regret (see Table 2 for
the scale used to measure regret sensitivity). Respondents were asked to indicate their degree of
agreement with these four statements based on the imaginary purchase decision they made in the
previous question.
After this question respondents could leave comments or questions about the questionnaire and this
served as the final section of the questionnaire.
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3.1.3 Results pre-test
Product involvement
The results1 for the product involvement measurement in the pre-test are summarized in Table 3,
which shows the mean and std. deviation per statement per product category. In the final row of
Table 3 the overall mean per product category is computed. The results in Table 3 show that
respondents showed highest involvement for sneakers. To measure reliability of the scale,
Cronbach’s alpha was used. The results in Table 4 show that the scale used to measure product
involvement was not a reliable scale when measuring product involvement for wine. However, when
measuring product involvement for sneakers and chocolate the scale is considered a reliable scale.
Moreover, a Repeated-Measures ANOVA was conducted (p<.01) which showed that there are
significant differences in the overall mean product involvement scores between the three products.
Table 3. Results product involvement pre-test
Wine
Mean
In selecting from
the many types and
brands of product X
in the market,
would you say that
you would care a
great deal or not
When buying
product X it is
important for me to
make a right choice
I attach great
importance to
product X
When I buy product
X I am always
certain of my choice
Overall mean

3.5

Std.
Deviation
2.3

1.8

Sneakers
Mean
1.3

Std.
Deviation
0.7

0.8

1.2

2.5

0.8

3.1

2.7

Chocolate
Mean
3.0

Std.
Deviation
0.9

0.5

2.7

0.9

1.7

0.9

3.2

1.0

0.9

1.8

0.8

2.6

0.9

0.6

1.5

0.5

2.9

0.8

Table 4. Cronbach’s alpha product involvement pre-test
Cronbach’s alpha (α)

Wine
-0.428

Sneakers
0.708

Chocolate
0.789

Reference price
To calculate the average reference price, a new variable was computed in SPSS that calculated the
mean of the answers given to those three questions. This variable is added in the final row of Table 5.
For the product category wine respondents indicated reference prices ranging between €0.00 and
€56.67, and the average reference price is €27.70. For the product category sneakers respondents
indicated reference prices ranging between €0.00 and €126.67, and the average reference price is
€86.63. For the product category chocolate respondents indicated reference prices ranging between
€0.00 and €11.67, and the average reference price is €5.88. When measuring the reference price it
was indicated in the questionnaire that if respondents did not believe to be able to indicate a proper
1

Respondents had to indicate their involvement based on 4 statements, on a scale from 1 ‘Care a great deal to which one
you buy’/’Strongly agree’ to 5 ‘Not care at all which one you buy’/’Strongly disagree’. Hence, the lower the mean, the
higher the degree of product involvement.
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price they were not required to fill in a price but they could fill in 0. For all three product categories
30 out of the 31 respondents were able to indicate a reference price. The one respondent that did
not fill in a price did not do so for all three product categories.
The results in Table 6 show that the scale used to measure reference price was a reliable scale. Next
to that a Repeated Measures ANOVA analysis was conducted (p<.01), which showed that there are
significant differences in the overall mean reference price between the three products.
Table 5. Results reference price pre-test
Wine
Mean
What price
would you
normally pay
for product X?
What do you
believe to be a
reasonable
price for
product X?
What do you
think a retailer
where you
would normally
go would
charge for
product X?
Overall mean

Std.
Deviation
9.63

27.13

Sneakers
Mean
90.48

Std.
Deviation
24.85

Chocolate
Mean
6.06

Std.
Deviation
3.09

29.03

11.19

80.81

25.24

5.58

2.77

26.94

13.34

88.61

35.38

5.98

3.46

27.70

9.58

86.63

23.41

5.88

2.71

Table 6. Cronbach’s alpha reference price pre-test
Cronbach’s alpha (α)

Wine
0.780

Sneakers
0.738

Chocolate
0.840

Choice of price promotion
In this section of the questionnaire it was aimed to investigate whether respondents would be likely
to choose for the time-limited price promotion. As can be seen in Table 7, for all three product
categories the majority of the respondents selected the time-limited price promotion when asked to
choose one of the three offers.
Table 7. Results choice for price promotion pre-test

Expensive offer
Time-limited price
promotion
Cheap offer
None of the offers

Wine
Frequency
2
15

Sneakers
Frequency
7
14

Chocolate
Frequency
8
11

11
3

4
6

6
6
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Regret sensitivity
Anticipated regret can arise from making the decision to purchase as well as from deciding to not
purchase. The results in Table 8 show that on average respondents anticipated more regret from
making the decision to purchase.
The results in Table 9 indicate that the scale used to measure regret sensitivity was only a reliable
scale when measuring regret sensitivity for chocolate. However, a Repeated Measures ANOVA
analysis was conducted (p=.65) which showed that there are no significant differences in the degree
to which respondents sense regret for the three products.
Table 8. Results regret sensitivity pre-test
Wine
Mean
When I do not buy
product X I will feel
regret afterwards
When I do not buy
product X I would
later wish I had
When I do decide to
buy product X I will
feel regret
When I do decide to
buy product X I will
afterwards wish that
I had not bought it
Overall mean

3.55

Std.
Deviation
0.87

3.32

Sneakers
Mean
3.39

Std.
Deviation
1.58

0.89

3.03

3.90

0.78

3.84

3.65

Chocolate
Mean
3.71

Std.
Deviation
1.22

1.62

3.65

1.26

4.32

1.28

3.90

1.06

0.81

4.32

1.40

4.03

1.03

0.56

3.77

1.02

3.82

0.88

Table 9. Cronbach’s alpha regret sensitivity pre-test
Cronbach’s alpha (α)

Wine
0.564

Sneakers
0.613

Chocolate
0.752

3.1.4 Conclusion and discussion pre-test
When comparing the overall mean for product involvement among the three products in Table 3, it
was found that respondents showed highest involvement for sneakers. The results in Table 4 show
that the scale used to measure product involvement was considered a reliable scale, except when
measuring product involvement for wine. Even when deleting some items from the scale, the
Cronbach’s alpha did not improve and it could still not be considered a reliable scale to measure
product involvement for wine. This might be due to the scenario that respondents had to keep in
mind while making choices in the pre-test. This scenario asked respondents to imagine that they
would buy the wine for their birthday party. If another scenario was applied, for example if they
were asked to imagine that they would buy the wine as a present, respondents might have felt more
involved.
Overall, it can be concluded that respondents hold a proper reference price for all three products
and the scale used to measure the reference price proved to be a reliable scale (see Table 6). Thus,
with regard to reference price all three product categories as well as the scale used to measure the
reference price are suitable to be applied in the main study.

23

The results in Table 7 demonstrate that the majority of the respondents chose the time-limited price
promotion, which means that all three products are products that are suitable to be offered in a
time-limited price promotion. Also, the time-limited price promotions used in this pre-test were
perceived as realistic offers and can thus be used in the main study.
The results in Table 9 show that the scale used to measure regret sensitivity only seemed to be a
reliable scale when measuring regret sensitivity for chocolate. One possible explanation for this could
be that respondents were asked to imagine that the chocolate was bought as a present, which was
not the case for the scenario that they were asked to imagine for the wine and the sneakers.
However, it remains unclear why the scale applied in the pre-test only proves to be reliable when
measuring regret sensitivity for chocolate. When looking at the separate items in Table 8 it can be
seen that respondents did anticipate regret for all three products. Moreover, the results from the
repeated-measures ANOVA show that the differences in the degree to which respondents anticipate
regret for wine, sneakers or chocolate are small, and not significant. So despite the fact that the scale
used to measure regret sensitivity was not a reliable scale, respondents did anticipate regret.
Therefore, all three products are suitable to be used in the main study.
To stimulate participation in the main study it was decided to use an incentive for participation. It
was decided that by means of participating in the main study one, randomly chosen, participant
could win the product that was used in the choice sets in the main study. From the results from the
pre-test sneakers seemed more suitable to be used in the main study, however there was no budget
to buy a pair of sneaker as an incentive. Therefore, it was decided to use wine as a product in the
main study because wine is a product that is offered in a price promotion regularly, and wine has
numerous product attributes that could be varied in the choice sets.

24

3.2 Main study
3.2.1 Participants and design
In total 190 respondents participated in this study, of whom there were 65 male respondents and
125 female respondents. The age of respondents varied between 18 years old and 62 years old
(mean: 32, SD: 13). In the month July of 2018 respondents were recruited through the personal
network of the researcher, and a link to the questionnaire was posted on Facebook and LinkedIn.
Participation in the questionnaire was always completely voluntary. At the beginning of the
questionnaire it was mentioned that by participating in the study respondents could win a bottle of
wine that matched one of their choices throughout the questionnaire. Respondents had the
possibility to leave their e-mail address at the end of the survey and among those who left their email address a winner was randomly chosen.
In order to collect data for the main study a web-based questionnaire was made in the online survey
programme Qualtrics. For the questionnaire a between-subjects design was applied with three
conditions. In the first condition (the control condition) respondents were not shown any price
promotions, this was the control group. In the second condition (the price promotion condition)
respondents were shown a regular price promotion, and in the third condition (the time-limited
condition) respondents were shown a time-limited price promotion. These three conditions were
added in Qualtrics. Hence, respondents completed only one questionnaire (for one condition).
Eventually there were 60 respondents in the control condition, the condition with no price
promotion. 63 respondents were in the price promotion condition, the condition with a regular price
promotion, and 67 respondents were in the time-limited condition, the condition with a time-limited
price promotion. The researcher ensured respondents that they would stay anonymous and that all
answers gathered would be used solely for the current research. Please see the flowchart in Figure 4
for a general description of the research.
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Informed
consent

Reference
price

Choice sets

Regret
sensixvity

Regulatory
focus

•Inform parxcipants

•Measure reference price for wine (adapted scale from Nieto-García et al., 2017)

• Provide 10 chioce sets for wine that vary on the product ayributes type of wine, country of origin and price
• Condixon 1 (the control condixon): no price promoxon in the choice sets
• Condixon 2 (the price promoxon condixon): regular price promoxon in the choice sets
• Condixon 3 (the xme-limited condixon): xme-limited price promoxon in the choice sets

•Measure regret sensixvity (adapted scales from Schwartz et al. 2002, Sandberg & Conner 2009,
Brehaut et al. 2003)

•Measure promoxon/prevenxon focus (adapted scale from Lockwood et al. , 2002)

Figure 4. Flowchart main study
3.2.2 Procedure and questionnaire
In Appendix 2 the questionnaire is presented. The sequence of the questionnaire went as follows.
First, there was a general explanation about the research and informed consent. It was explained to
respondents that the questionnaire was about consumer decision making in the context of wine, and
it was explained that the questionnaire consisted of several parts in which they would answer
different types of questions. After this explanation respondents could answer with ‘I agree’ or ‘I
disagree’. The respondents that disagreed were guided to the end of the questionnaire. The
respondents that agreed were guided to the first question of the questionnaire.
In the first question of the questionnaire respondents were introduced to the following scenario and
question:
‘Imagine that you are looking for a suitable wine because you are going to celebrate
your birthday with family and friends. What do you believe to be a reasonable price
(in euros) for a bottle of wine when buying wine to celebrate your birthday?’
This question was asked to measure respondents’ reference price. Respondents could answer this
question in numbers and they could use a . or a , to separate euros from cents. It was mentioned
explicitly that if respondents did not have a proper price indication they could fill in 0.
After another page break randomization began and respondents were randomly guided to one of the
three conditions (control condition vs. price promotion condition vs. time-limited condition).
Respondents were asked to choose one bottle of wine from ten different choice sets consisting of
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four bottles of wine, and a no choice option that could be selected if they were not willing to choose
one of the four bottles of wine that was offered in the choice set. These choice sets were generated
by a D-efficient fractional-factorial main effects design, following Rose & Bliemer (2009). In total
twenty choice sets were generated per condition. However, the questionnaire would become too
long when respondents would have to complete twenty choice sets. The software programme
Statistical Analysis System (SAS) was applied to divide the twenty choice sets in two blocks whereby
each block consisted of ten choice sets, and to ensure that the bottles of wine in the choice sets in
each block were comparable in terms of product attributes. There were six versions of the
questionnaire (namely two versions per condition) consisting of each ten choice sets. In Qualtrics a
randomizer was added to ensure that respondents were randomly divided among the versions. The
bottles of wine in the choice sets differed on several product attributes with all different levels (see
Table 10).
Table 10. Product attributes and levels
Product attributes:
Type of wine

Country of origin

Regular price (control condition)

(Time-limited) price promotion yes
or no

Levels:
Chardonnay
Sauvignon Blanc
Pinot Grigio
Verdejo
Pinot Blanc
New Zeland
Spain
Italy
France
Chile
€3.99
€4.49
€4.99
€5.99
€7.49
1 = (Time-limited) price promotion
2 = No (time-limited) price promotion
3 = No (time-limited) price promotion
4 = No (time-limited) price promotion

The price of the bottles of wine in the choice set differed dependent on the condition. In the control
condition the four bottles in the choice set were offered at a regular price (see Table 10). In the price
promotion condition one of the four bottles was offered in a regular price promotion. In the timelimited condition one of the four bottles was offered in a time-limited price promotion. For the
regular price promotion and the time-limited price promotion the same prices were used as
presented in Table 10, but one of the four bottles was offered at a 25% discount (see Figure 5 and
Figure 6 as an example). Respondents in the control condition and in the price promotion condition
were asked to imagine the following scenario while choosing a bottle of wine from the choice sets:
‘You are looking for a suitable wine because you are going to celebrate your birthday
for friends and family. When you enter the store where you usually buy wine you see
the following four offers. Which one do you choose?’.
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Figure 5. Example of the regular price promotion used in the main study
Respondents in the time-limited condition were asked to imagine the following scenario while
choosing a bottle of wine from the choice sets:
‘You are looking for a suitable wine because you are going to celebrate your birthday
coming Saturday. It is now Monday 5:30PM and you are in the store where you
usually buy wine. When you enter the store you see the following four offers. You can
also purchase the wine for your birthday party Saturday morning while buying
snacks. What do you choose?’.
In the time-limited condition the bottle of wine that was offered in a time-limited price promotion
was offered in a “wine happy hour from 5PM-6PM”. See Figure 6 as an example.

Figure 6. Example of the time-limited price promotion used in the main study
In all three conditions the scenario was repeated at each choice set to make sure respondents had
the scenario at the top of their mind. In each choice set respondents also had the possibility to select
‘none of the above offers’, which could be selected when a respondent was not willing to choose one
of the four bottles of wine offered in the choice set.
In the next section of the questionnaire respondents were asked to indicate what type of wine they
prefer when buying white wine. The types of wine for which respondents could indicate their
preference(s) were similar to the types of wine in the choice sets namely Chardonnay, Sauvignon
Blanc, Pinot Grigio, Verdejo and Pinot Blanc. Also respondents indicated from which country they
preferred the white wine to come from. The countries of origin that could be selected were also
similar to the countries of origin in the choice sets, hence New Zealand, Spain, Italy, France and Chile.
For both the type of wine and the country of origin, respondents could rank their preferences in
points whereby the total must sum to hundred.
After another page break, regret sensitivity and regulatory focus were measured by letting
respondents indicate their degree of agreement with several statements and corresponding scales as
presented in Table 11. In Table 11 it can be seen that respondents’ regulatory focus has been
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measured, however the results of these measurements have not been analysed nor used in this
study.
Table 11. Items and scales of variables measured in the main study
Variable measured:
Regret sensitivity (adapted scales from
Schwartz et al. 2002, Sandberg &
Conner 2009, Brehaut et al. 2003)

Regulatory focus (adapted scale from
Lockwood, Jordan & Kunda, 2002)

Items:
1. When I do not buy the bottles of
wine that I selected from the choice
sets I will feel regret afterwards
2. When I do not buy the bottles of
wine that I selected from the choice
sets, I would later wish I had
3. When I do decide to buy the bottles
of wine that I selected from the choice
sets I will feel regret
4. When I do decide to buy the bottles
of wine that I selected from the choice
sets I will afterwards wish that I had
not bought it
1. I often think about how I will
achieve academic success
2. I typically focus on the success I
hope to achieve in the future
3. I frequently imagine how I will
achieve my hopes and aspirations
4. I often worry that I will fail to
accomplish my academic goals
5. I am anxious that I will fall short on
my responsibilities and obligations
6. I frequently think about how I can
prevent failures in my life

Scale:
All items: 1 ‘Strongly disagree’ – 5 ‘
Strongly agree’

All items: 1 ‘Strongly disagree’ – 5 ‘
Strongly agree’

In this study a principal component analysis was conducted to see which items best measured regret
sensitivity. OBLIMIN rotation was used in this principal component analysis. To measure the
reliability of the factors, Cronbach’s alpha was used. In the principal component analysis four
statements were analysed and this resulted in two factors. First of all the factor ‘regret from not
purchasing’ (rotation sums of squared loadings 2.087) explained 61.93% of variance and consisted of
the statements ‘When I do not buy the bottles of wine that I selected from the choice sets I will feel
regret afterwards’ and ‘When I do not buy the bottles of wine that I selected from the choice sets I
would later wish I had’. This factor was identified as a reliable factor (α= 0.900). The second factor,
‘regret from purchase’ (rotation sums of squared loadings 2.013) consisted of the statements ‘When
I do decide to buy the bottles of wine that I selected from the choice sets I will afterwards wish that I
had not bought them’ and ‘When I do decide to buy the bottles of wine that I selected from the
choice sets I will feel regret’, and was a reliable factor (α=0.842). The first and second factor together
explained 88.70% of variance.
At the end of the survey respondents were asked to indicate their age and gender, and respondents
could fill in their e-mail address if they wanted to have the opportunity to win the bottle of wine.
Moreover, respondents could leave comments or questions about the questionnaire.
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3.3 Analysis
The data collected in this study was analysed in several steps, and in all analyses a significance level
of (p<.05) was used. At first several ANOVA analyses were performed to check whether there were
differences between conditions regarding the reference price and regret sensitivity. It was aimed to
not identify any significant differences between the conditions with respect to the reference price
and regret sensitivity.
In order to indicate whether there were differences in the types of choices made between the
conditions, the choices made among respondents were analysed by means of crosstabs. It was
analysed whether there were any significant differences between conditions in how often the no
choice option was chosen compared to choosing for one of the four bottles of wine in the choice set.
In addition, it was analysed whether there were any significant differences in how often respondents
in the price promotion condition selected the option with the regular price promotion and how often
respondents in the time-limited condition selected the option with the time-limited price promotion.
In order to determine which model, either the RUM model or one of the three RRM models, best
fitted the data in the current study, a variation of the multinomial logit model in the software
programme Biogeme 2.6 was used (Chorus, 2010). The attributes ‘type of wine’, ‘country of origin’
and ‘type of price promotion’ were treated as categorical predictors and were therefore coded as
dummy variables. Price was treated as the linear predictor. The likelihood ratio test was conducted
to identify differences in model performance between the RUM model and the three RRM models
across conditions. By means of the likelihood ratio test it could be identified whether the model
whereby coefficients are estimated for the specific conditions is significantly better than the model
whereby the estimations of coefficients are aggregated across conditions.
After conducting the likelihood ratio test, the parameter estimates per model were analysed. This
analysis enabled the comparison of the importance of particular product attributes between the
aggregated model (the model whereby coefficients are aggregated), the condition specific model
(the model whereby coefficients are estimated for the specific conditions) and between each of the
three conditions within the RUM model and within the three RRM models. To test the differences in
parameter estimates between conditions, dummy variables were created for the relevant contrasts
between the conditions. These dummy variables enabled the comparison of the importance of
product attributes between the price promotion condition (with a regular price promotion) and the
control condition (no price promotion), and the comparison of importance of product attributes
between the time-limited condition (with a time-limited price promotion) and the control condition
(no price promotion). The model that considers the parameter estimates for these dummy variables
is further referred to as the condition specific model.
The comparison between the RUM model and the RRM models, as well as the comparison between
the three RRM models was based on the likelihood ratios. Since these models are not nested, the
Ben-Akiva and Swait (BAS) test (Ben-Akiva & Swait, 1986) was conducted in order to compare the
likelihood ratios. When the difference in fit between the model with the higher likelihood ratio
(better fit) and the model with the lower likelihood ratio is significant in the BAS test, the model with
the higher likelihood ratio is the best fitting model. When the BAS test is not significant, none of the
two models is the best fitting model.
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4. Results
4.1 Checks for comparability between conditions
Several ANOVA analyses were conducted to examine the effect of the different conditions on the
reference price and on regret sensitivity (consisting of the factors regret from purchase and regret
from not purchasing). For the reference price the ANOVA analysis showed that there were no
differences between conditions regarding reference price F(2,187)=0.396, p=.67. Likewise, for regret
sensitivity the ANOVA analysis showed that across conditions there were no differences in regret
from purchase F(2,187)=0.413, p=.66 nor were there differences between the conditions with regard
to regret from not purchasing F(2,187)=0.158, p=.85. Overall these results show that there are no
differences in reference price and regret sensitivity between the three conditions.

4.2 Checks for differences in choices between conditions
As mentioned in section 3.2.2 there were twenty choice sets per condition in total. However, each
respondent was presented only ten choice sets. Per choice set respondents could choose between
four different bottles of wine and respondents also had a ‘no choice option’. The results in Table 12
show that in the majority of the choice sets there are no significant differences between conditions
in how often the no choice option was selected compared to choosing for one of the four bottles of
wine.
Table 12. Test of differences in choice for no-choice option
Choice set
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

2

Pearson Chi-Square (X ) (df = 2)
10.352
13.342
10.352
15.332
12.490
11.374
10.352
13.342
8.237
17.344
4.075
15.332
8.273
7.501
4.075
7.501
6.145
9.427
10.352
15.332

P-value
.01
<.00
.01
<.00
<.00
<.00
<.00
<.00
.02
<.00
.13
<.00
.02
.02
.13
.02
.04
.01
.01
<.00

In the price promotion condition one of the four bottles of wine in the choice set was offered in a
regular price promotion, and in the time-limited condition one of the four bottles of wine in the
choice set was offered in a time-limited price promotion. From the results in Table 13 it can be seen
that in eighteen out of the twenty choice sets there are significant differences in how often the
option with a price promotion (dependent on the condition either a regular price promotion or a
time-limited price promotion) was chosen in comparison to an option without a price promotion.
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Table 13. Test of differences in choice for (time-limited) price promotion
Choice set
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

2

Pearson Chi-Square (X ) (df = 1)
0.119
0.841
25.137
17.156
34.563
33.556
32,918
38.277
36.241
33.556
22.219
29,104
36.241
36.672
31.303
26.276
19.404
23.551
37.952
29.104

P-value
.73
.36
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00
<.00

4.3 Goodness of fit RUM and RRM model
The RUM model and the three RRM models are compared in terms of goodness of fit (Biondi et al.,
2017). The Rho-square-bar is a measure for the goodness of fit of a model, since it indicates how well
choices can be predicted based on product attributes in each model. Table 14 presents the Rhosquare-bar of the RUM model and the three RRM models for the aggregated model (where no
distinction has been made between conditions and estimations are aggregated across conditions),
for the condition specific model (where a distinction in estimations has been made between
conditions) and for each of the three conditions. Thus, from Table 14 it can be retrieved whether the
product attributes had an effect on the eventual choice in the RUM model and the three RRM
models. The Rho-square-bar can be interpreted similar to the R2 in linear regression. When R2 has a
value of 0.01 it is considered to show a small effect. In this case the effect explains only 1% of the
total variance. A R2 of 0.09 is defined as a medium effect, which explains 9% of the total variance. A
R2 of 0.25 shows a large effect that explains 25% of the total variance (Field, 2009). Similar to R2, the
Rho-square-bar consists of a value between 0 and 1. However, when comparing the Rho-square-bar
to R2 the Rho-square-bar is smaller than R2 (Domencich & McFadden, 1975). Therefore, the Rhosquare-bar has to be interpreted as being bigger (see Figure 7). The results presented in Table 14
show that the RUM model, the RRM alternatives model and the RRM (time-limited) price promotion
model all three show values between 0.026 and 0.047 for Rho-square-bar. This means that product
attributes have a medium effect on eventual choice in these three models. When looking at the
results for the RRM reference price model in Table 14, it can be seen that the values for Rho-squarebar for the RRM reference price model are higher ranging between 0.035 and 0.069. Nonetheless,
the product attributes still have a medium effect on eventual choice in the RRM reference price
model. It is remarkable that for the RUM model as well as for all three RRM models the Rho-squarebar is higher in the price promotion condition compared to the control condition, and the Rhosquare-bar is also higher in the time-limited condition compared to the control condition and the
price promotion condition. This shows that in the RUM model as well as in the three RRM models
product attributes tend to have more effect on the eventual choice when consumers face a regular
price promotion or a time-limited price promotion, compared to when consumers do not face a price
promotion.

32

Table 14. Rho-square-bar RUM model and RRM models
Rho-square-bar
RUM

Rho-square-bar
RRM relative to
alternatives

Rho-square-bar
RRM relative to the
reference price

0.026
0.039
0.032
0.036
0.047

0.026
0.039
0.032
0.036
0.047

0.036
0.051
0.035
0.048
0.069

Aggregate model
Condition specific model
- Control condition
- Price promotion condition
- Time-limited condition

Rho-square-bar
RRM relative to the
(time-limited) price
promotion
0.026
0.039
0.033
0.036
0.047

Figure 7. The relationship between Rho-square-bar and R2. Retrieved from Domencich & McFadden,
1975.

4.4 Likelihood ratio tests
The likelihood ratios for the RUM model and the three RRM models are presented in Table 15. Based
on those likelihood ratios, the likelihood ratio test was conducted whereby the likelihood ratios of
two nested models are compared (in this case the likelihood ratios of the aggregate model and the
condition specific model). The likelihood ratio test was conducted for the RUM model and all three
RRM models, and the results of the likelihood ratio tests are demonstrated in the final row of Table
15 (critical value X2 (α=.01) = 40.29, degrees of freedom = 22). From the results of the likelihood ratio
tests it can be seen that for the RUM model as well as for all three RRM models the outcome of the
likelihood ratio test is larger than the critical value, which means that the condition specific model
(the model with more parameters) has a significant better fit than the aggregate model. This
indicates that the extra parameters in the condition specific model have an added value.
Table 15. Log likelihood ratios RUM model and RRM models & results likelihood ratio test

Aggregate model
Condition specific model
- Control condition
- Price promotion
condition
- Time-limited condition
Results chi-square
likelihood ratio test

Final log
likelihood ratio
RUM

Final log likelihood
ratio RRM relative to
alternatives

Final log likelihood
ratio RRM relative to
the reference price

-2860.821
-2801.503
-884.938
-923.324

-2860.811
-2801.237
-884.753
-923.328

-2831.601
-2764.335
-882.600
-911.834

Final log likelihood
ratio RRM relative
to the (time-limited)
price promotion
-2860.779
-2800.750
-884.428
-923.049

-993.240

-993.157

-969.901

-993.273

118.638

294.768

134.532

120.058
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4.5 Parameter estimates
In Table 16 – Table 19 the parameter estimates per model are presented. The parameter estimates
are demonstrated on an attribute level (relative to a base level), showing the contribution per
attribute to the model. When the parameter estimates are significant (p<.05), the coefficient
contributes to utility or regret. Whether the coefficient contributes positively or negatively to regret
or utility depends on whether the coefficient is positive or negative. The base level for the attribute
type of wine is Pinot Blanc, and the base level for the attribute country of origin is Chile. These base
levels are also shown in Table 16 – Table 19. The parameter estimates are demonstrated per model
for the aggregate model and for each of the three conditions. The differences in parameter estimates
between the price promotion condition and the control condition, and the differences in parameter
estimates for the time-limited condition and the control condition are outlined in Table 20 and Table
21.
Table 16. Parameter estimates RUM model
Aggregate model
RUM
coefficient

Control Condition
RUM

p-value

coefficient

p-value

Price promotion
condition
RUM
coefficient p-value

Time-limited
condition
RUM
coefficient p-value

Chardonnay

0.30

<.01

0.67

<.01

0.26

.07

0.05

.73

Sauvignon
Blanc
Pinot Grigio

0.37

<.01

0.46

<.01

0.43

<.01

0.32

.01

0.52

<.01

1.03

<.01

0.40

<.01

0.19

.15

Verdejo

-0.06

.48

0.21

.20

0.01

.92

-0.33

.03

Pinot Blanc

0

0

0

0

New
Zealand
Spain

0.13

.10

0.07

.64

0.10

.50

0.20

.18

-0.01

.93

0.01

.94

0.04

.78

-0.09

.54

Italy

0.22

.01

0.04

.79

0.23

.10

0.34

.01

France

0.12

.13

0.12

.38

0.12

.40

0.13

.36

Chile

0

0

0

0

Price

0.01

.56

0.07

.04

0.06

.11

0.04

.25

Price of
price
promotion
No choice

0.52

<.01

-0.16

.13

0.81

<.01

0.87

<.01

-0.53

<.01

-0.28

.33

-0.39

.18

-0.13

.63
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Table 17. Parameter estimates RRM alternatives model
Aggregate model
RRM alternatives
coefficient

Control condition
RRM alternatives

Price promotion
condition
RRM alternatives
coefficient p-value

Time-limited
condition
RRM alternatives
coefficient p-value

p-value

coefficient

p-value

Chardonnay

0.30

<.01

0.67

<.01

0.26

.07

0.05

.73

Sauvignon
Blanc
Pinot Grigio

0.37

<.01

0.46

<.01

0.43

<.01

0.32

.01

0.52

<.01

1.03

<.01

0.40

<.01

0.19

.15

Verdejo

-0.06

.48

0.21

.20

0.01

.93

-0.33

.03

Pinot Blanc

0

0

0

0

New
Zealand
Spain

0.13

.10

0.07

.65

0.10

.50

0.19

.18

-0.01

.93

0.01

.94

0.04

.78

-0.09

.54

Italy

0.22

.01

0.04

.79

0.23

.10

0.34

.01

France

0.12

.13

0.13

.38

0.12

.40

0.13

.36

Chile

0

0

0

0

Price

0.01

.56

0.04

.03

0.03

.12

0.02

.23

Price of
price
promotion
No choice

0.52

<.01

-0.16

.13

0.81

<.01

0.87

<.01

-2.66

<.01

-2.75

<.01

-2.76

<.01

-2.43

<.01

Table 18. Parameter estimates RRM reference price model
Aggregate model
RRM reference price
coefficient

Control condition
RRM reference price

Price promotion
condition
RRM reference price
coefficient p-value

Time-limited
condition
RRM reference price
coefficient p-value

p-value

coefficient

p-value

Chardonnay

0.31

<.01

0.67

<.01

0.27

.07

0.06

.70

Sauvignon
Blanc
Pinot Grigio

0.38

<.01

0.46

<.01

0.43

<.01

0.32

.01

0.52

<.01

1.03

<.01

0.40

<.01

0.19

.15

Verdejo

-0.06

.49

0.20

.22

0.01

.92

-0.33

.03

Pinot Blanc

0

0

0

0

New
Zealand
Spain

0.13

.12

0.08

.58

0.09

.51

0.18

.19

-0.01

.86

0.02

.89

0.04

.80

-0.09

.53

Italy

0.22

.01

0.04

.80

0.23

.10

0.35

.01

France

0.12

.13

0.12

.40

0.12

.40

0.13

.35

Chile

0

Price

0.08

<.01

0.05

0
<.01

0.12

0
<.01

0.10

0
<.01

Price of
price
promotion
No choice

0.55

<.01

-0.16

.14

0.84

<.01

0.89

<.01

-1.68

<.01

-1.64

<.01

-2.00

<.01

-1.67

<.01
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Table 19. Parameter estimates RRM (time-limited) price promotion model
Aggregate model
RRM (time-limited)
price promotion
coefficient

Control condition
RRM (time-limited)
price promotion

p-value

coefficient

p-value

Price promotion
condition
RRM (time-limited)
price promotion
coefficient p-value

Time-limited
condition
RRM (time-limited)
price promotion
coefficient p-value

Chardonnay

0.30

<.01

0.68

<.01

0.27

.07

0.05

.72

Sauvignon
Blanc
Pinot Grigio

0.37

<.01

0.46

<.01

0.43

<.01

0.32

.01

0.52

<.01

1.03

<.01

0.40

<.01

0.19

.16

Verdejo

-0.06

.48

0.21

.21

0.01

.93

-0.33

.03

Pinot Blanc

0

0

0

0

New
Zealand
Spain

0.13

.10

0.07

.63

0.09

.50

0.19

.18

-0.01

.93

0.01

.92

0.04

.78

-0.08

.55

Italy

0.22

.01

0.04

.80

0.23

.10

0.34

.01

France

0.12

.13

0.12

.38

0.12

.40

0.13

.36

Chile

0

0

0

0

Price

0.03

.52

0.16

.02

0.16

.16

0.09

.32

Price of
price
promotion
No choice

0.52

<.01

-0.17

.11

0.82

<.01

0.87

<.01

-1.27

<.01

-1.38

<.01

-1.31

<.01

-1.01

<.01

Table 20. Differences in parameter estimates between price promotion condition and control
condition
RUM
coefficient

RMM alternatives

RRM reference price

p-value

coefficient

p-value

coefficient

p-value

RRM (time-limited)
price promotion
coefficient p-value

Chardonnay

-0.41

.06

-0.41

.06

-0.40

.06

-0.41

.06

Sauvignon
Blanc
Pinot Grigio

-0.03

.89

-0.03

.89

-0.03

.90

-0.03

.88

-0.63

<.01

-0.63

<.01

-0.63

<.01

-0.63

<.01

Verdejo

-0.20

.38

-0.20

.37

-0.19

.40

-0.20

.38

-0.03

.89

0.03

.89

0.01

.96

0.03

.90

0.03

.88

0.03

.88

0.02

.93

0.03

.89

Italy

0.19

.35

0.19

.35

0.19

.34

0.19

.35

France

-0.01

.98

-0.01

.97

0.00

.99

-0.01

.98

Pinot Blanc
New
Zealand
Spain

0

0

0

0

0

Chile

0

0

0

Price

-0.01

.78

-0.01

.75

0.07

<.01

0.00

1.00

Price of
price
promotion
No choice

0.97

<.01

0.97

<.01

0.99

<.01

0.99

<.01

-0.11

.79

-0.01

.97

-0.37

.31

0.07

.82
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Table 21. Differences in parameter estimates between time-limited condition and control condition
RUM
coefficient

RMM alternatives

RRM reference price

p-value

coefficient

p-value

coefficient

p-value

RRM (time-limited)
price promotion
coefficient p-value

Chardonnay

-0.62

<.01

-0.62

<.01

-0.61

<.01

-0.63

<.01

Sauvignon
Blanc
Pinot Grigio

-0.14

.50

-0.14

.50

-0.14

.51

-0.14

.49

-0.84

<.01

-0.84

<.01

-0.84

<.01

-0.84

<.01

Verdejo

-0.54

.02

-0.54

.02

-0.53

.02

-0.54

.02

Pinot Blanc

0

0

0

0

New
Zealand
Spain

0.12

.55

0.12

.55

0.11

.60

0.12

.55

-0.10

.62

-0.10

.62

-0.11

.58

-0.10

.62

Italy

0.30

.13

0.30

.13

0.31

.12

0.30

.13

France

0.01

.98

0.01

.98

0.01

.95

0.01

.97

Chile

0

0

0

0

Price

-0.03

.57

-0.02

.58

0.05

<.01

-0.06

.59

Price of
price
promotion
No choice

1.03

<.01

1.03

<.01

1.05

<.01

1.04

<.01

0.15

.72

0.32

.27

-0.03

.92

0.38

.20
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4.6 BAS tests
The results of the BAS tests in Table 22 show that when comparing the RUM model to the RRM
alternatives model the BAS test is not significant, meaning neither is the best fitting model. In
contrast, the BAS test for the comparison between RUM model and the RRM reference price model
is significant. This means that the RRM reference price model has a better fit compared to the RUM
model. When looking at the results of the BAS test whereby the RUM model is compared to the RRM
(time-limited) price promotion model, the results in Table 22 indicate that neither model best fits the
data. When identifying which of the three RRM models is the best fitting model, the results
demonstrated in Table 23 show that the RRM reference price model best fits the data.
Table 22. Results BAS tests RUM model versus RRM models
RUM versus
RRM alternatives

Aggregate model
Condition
specific model
- Control
condition
- Price promotion
condition
- Time-limited
condition

RUM versus
RRM reference price

P-value
BAS test
.44

Best fitting
model
Neither

P-value
BAS test
<.01

.23

Neither

<.01

.27

Neither

.02

.46

Neither

<.01

.34

Neither

<.01

Best fitting
model
RRM
reference price
RRM
reference price
RRM
reference price
RRM
reference price
RRM
reference price

RUM versus
RRM (time-limited) price
promotion
P-value
Best fitting
BAS test
model
.38
Neither
.10

Neither

.15

Neither

.22

Neither

.39

Neither

Table 23. Results BAS tests RRM models
RRM alternatives versus
RRM reference price

Aggregate model

Condition
specific model
- Control
condition
- Price promotion
condition
- Time-limited
condition

RRM alternatives versus
RRM (time-limited)
price promotion

RRM reference price
versus RRM
(time-limited) price
promotion
P-value
Best fitting
BAS test
model
<.01
RRM
reference price

P-value
BAS test
<.01

Best fitting
model
RRM
reference price

P-value
BAS test
<.01

<.01

RRM
reference price
RRM
reference price
RRM
Reference price
RRM
reference price

.16

Best fitting
model
RRM
(time-limited)
price
promotion
Neither

.21

Neither

.03

.23

Neither

<.01

.31

Neither

<.01

.02
<.01
<.01

<.01

RRM
reference price
RRM
reference price
RRM
reference price
RRM
reference price

38

4.7 Hypotheses
In the literature background several hypotheses were proposed on the basis of a thorough literature
review. The results discussed in the previous sections can be used to assess these hypotheses.
Hypothesis 1 stated that the product attribute ‘price’ will become more important when a consumer
faces a price promotion compared to when a consumer does not face a price promotion. This means
that the attribute price should have higher and significant (p<.05) parameter estimates in the price
promotion condition and in the time-limited condition, compared to the control condition. When
looking at the differences in parameter estimates for the product attribute ‘price’ in Table 20, it can
be seen that the parameter estimate for price in the RRM reference price model is 0.07 (p<.01) when
comparing the price promotion condition to the control condition. In Table 21 it is shown that the
parameter estimate for price in the RRM reference price model is 0.05 (p<.01) when comparing the
time-limited condition to the control condition. Thus, in the price promotion condition as well as in
the time-limited condition price has a positive contribution to regret in the RRM reference price
model. This means that when the price in the (time-limited) price promotion is lower than the
reference price held by the consumer the consumer will anticipate more regret. The RRM reference
price model is thus the only model where the product attribute ‘price’ becomes more important
when a consumer faces a price promotion compared to when a consumer does not face a price
promotion. In line with these results Hypothesis 1 was partly accepted.
Hypothesis 2 argued that a decision making process according to RRM relative to the (time-limited)
price promotion is more likely to be followed compared to a decision making process according to
RUM when a consumer faces a regular price promotion. In order to accept Hypothesis 2, the result of
the BAS test must be significant (p<.05) when comparing the RUM model to the RRM (time-limited)
price promotion model in the price promotion condition, and the RRM (time-limited) price
promotion model must be the best fitting model. Table 22 shows that the BAS test is not significant
(p=.22) when comparing the RUM model to the RRM (time-limited) price promotion model in the
price promotion condition (the condition with the regular price promotion). Thus, neither the RUM
model and the RRM (time-limited) price promotion model best fits the data. Therefore, Hypothesis 2
was rejected.
Hypothesis 3 contended that a decision making process according to RRM relative to the time-limited
price promotion is more likely to be followed compared to a decision making process according to
RUM when a consumer faces a time-limited price promotion. To determine whether Hypothesis 3
can be accepted, the result of the BAS test whereby the RUM model is compared to the RRM (timelimited) price promotion model in time-limited condition must be significant (p<.05), and the RRM
(time-limited) price promotion model must be the best fitting model. The results demonstrated in
Table 22 show that the BAS test is not significant (p=.39), when the RUM model is compared to the
RRM (time-limited) price promotion model in the time-limited condition (the condition with the
time-limited price promotion). As a consequence, Hypothesis 3 was rejected.
Hypothesis 4 stated that when facing a regular price promotion a consumer is more likely to
anticipate regret relative to his or her internal reference price rather than anticipating regret relative
to the reduced price of the product offered in the regular price promotion. In order to find support
for Hypothesis 4, the result of the BAS test whereby the RRM reference price model is compared to
the RRM (time-limited) price promotion model in the price promotion condition must be significant
(p<.05), and the RRM reference price model must be the best fitting model. When looking at the
results in Table 23, where the RRM reference price model is compared to the RRM (time-limited)
price promotion model in the price promotion condition, it can be seen that the RRM reference price
model is the best fitting model (p<.01). For that reason Hypothesis 4 can be accepted.
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Finally, Hypothesis 5 argued that when facing a time-limited price promotion a consumer is more
likely to anticipate regret relative to his or her internal reference price rather than anticipating regret
relative to the reduced price of the product offered time-limited price promotion. In order to be able
accept Hypothesis 5 the result of the BAS test whereby the RRM reference price model is compared
to the RRM (time-limited) price promotion model in the time-limited condition must be significant
(p<.05), and the RRM reference price model must be the best fitting model. When comparing the
RRM reference price model to the RRM (time-limited) price promotion model in the time-limited
condition, the results in Table 23 indicate that the RRM reference price model is the best fitting
model (p<.01). As a result, Hypothesis 5 can be accepted.
Hypothesis 1: When a consumer faces a price promotion,
irrespective a regular price promotion or a time-limited
price promotion, the product attribute ‘price’ will become
more important compared to when a consumer does not
face a price promotion.
Hypothesis 2: When a consumer faces a price promotion a
decision making process according to RRM relative to the
price promotion is more likely to be followed compared to a
decision making process according to RUM.
Hypothesis 3: When facing a time-limited price promotion a
decision making process according to RRM relative to the
time-limited price promotion is more likely to be followed by
a consumer compared to a decision making process
according to RUM.
Hypothesis 4: When facing a regular price promotion a
consumer is more likely to anticipate regret relative to his or
her reference price compared to anticipating regret relative
to the reduced price of the product offered in the regular
price promotion.
Hypothesis 5: When facing a time-limited price promotion a
consumer is more likely to anticipate regret relative to his or
her reference price compared to anticipating regret relative
to the reduced price of the product offered in the timelimited price promotion.

Partly accepted

Rejected

Rejected

Accepted

Accepted
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5. Discussion
The main goal of this study was to identify whether consumers who face a time-limited price
promotion are more likely to follow a decision making process according to the RRM model rather
than a decision making process according to the RUM model. In this study three types of RRM
models were identified namely the RRM model relative to alternatives, the RRM model relative to
the reference price and the RRM model relative to the (time-limited) price promotion. The findings of
this study show that when consumers face a time-limited price promotion, they are more likely to
follow a decision making process according to the RRM reference price model rather than a decision
making process according to the RUM model. However, when facing a time-limited price promotion
nor the RRM model relative to alternatives nor the RRM model relative to the (time-limited) price
promotion is more likely to be followed compared to the RUM model by a consumer, in his or her
decision making process.
Suri et al. (2000) found that consumers who face a regular price promotion may anticipate regret
when having to make the decision to purchase or to not purchase the product that is on offer in the
regular price promotion. In this research it was found that when consumers face a regular price
promotion they are more likely to follow a decision making process according to the RRM reference
price model rather than a decision making process according to the RUM model, the RRM
alternatives model or the RRM (time-limited) price promotion model. The study of Suri et al. (2000)
differed from the current study in several ways. First, in the study by Suri et al. (2000) two previous
price promotions of the same retailer were provided next to the current price promotion but in this
study only current price promotions were provided. By providing previous price promotions,
respondents may focus more on the price promotion than on other product attributes. If the current
study would have provided respondents with two previous price promotions, it might have been the
case that the RRM model relative to the (time-limited) price promotion would have had a better fit.
Secondly, Suri et al. (2000) measured regret in relation to the uncertainty about future changes in
price, whereas the current study measured regret according to three random regret minimization
models. This makes it hard to compare the results of Suri et al. (2000) to the results of the current
study. All in all, the findings of this study show that when consumers face a regular price promotion
they do indeed anticipate regret as was shown by Suri et al. (2000). Moreover, this study added value
to the findings of Suri et al. (2000) by showing that consumers anticipate regret relative to their
reference price.
Everything else being equal, a consumer perceives deviations above a reference price as negative
and deviations below a reference price as positive (Jacobson & Obermiller, 1990). Based on the
findings of Jacobson & Obermiller (1990) it was expected that the consumer would be likely to
anticipate more regret relative to the reference price when the price of a product in a regular price
promotion or in a time-limited price promotion is higher than the consumer’s reference price. In
contrast, the results of this research show that when the price of the product in the regular price
promotion or in the time-limited price promotion is higher than the consumer’s reference price, the
consumer does not anticipate more regret relative to the reference price. This difference in findings
may be due to the fact that Jacobson & Obermiller (1990) used tuna as a product in their study,
which is not at all comparable to wine in terms of product characteristics. If the current study would
have also used tuna or would have used a product that is more comparable to tuna in terms of
product attributes, the results might have been more in line with the findings of Jacobson &
Obermiller (1990).
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Furthermore, the price-quality relationship assumes a positive relationship between price and quality
(Zeithaml, 1988). So when a product has a higher price, a consumer expects it to be of higher quality.
Quality is one of the most important factors influencing a consumer’s choice when buying wine
(Hauck, 1991), and there seems to be a positive relationship between price and the perceived quality
of wine (Lockshin & Timothy Rhodus, 1993). This may be a possible explanation for the finding that in
this study consumers do not anticipate regret relative to the reference price, even though the price
of the wine is higher than the consumer’s reference price for wine. When a bottle of wine is offered
at a reduced price in a regular price promotion or in a time-limited price promotion, this lower price
may thus indicate that the wine is of a lower level of quality. So the price-quality relationship could
also explain why the results of this study show that consumers are not likely to anticipate regret
relative to the reduced price of the wine offered in the regular price promotion or in the time-limited
price promotion. In contrast, according to this price-quality relationship it could be expected that a
consumer would be more likely to anticipate regret relative to alternatives and thus follow a decision
making process according to the RRM alternatives model, because when the bottle of wine is offered
at a lower price it indicates lower quality and in this sense it performs less than other alternatives.
However, the results of this study demonstrate that this is not the case because the RRM alternatives
model does not seem to have a better fit when a consumer faces a regular price promotion or a
time-limited price promotion. If a different product was used in this study, for example a product
whereby quality is not that important as is the case when buying wine, the results might have turned
out differently.
The finding that a consumer is more likely to follow a decision making process only according to the
RRM reference price model compared to a decision making process according to the RUM model
when facing a time-limited price promotion is surprising. Literature identified Prospect Theory, which
expects that people base their decisions on perceived losses and gains (Kahneman & Tversky, 1982).
Next to that, Tversky & Kahneman (1991) came up with the concept of loss aversion which states
that the value of a loss overrules the value of a gain. Based on this literature it would be likely to
expect that a consumer will follow a decision making process according to one of the three RRM
models when facing a time-limited price promotion, because missing out on the time-limited price
promotion could be seen as a loss which may eventually result in regret. However, the results of this
study suggest that this only applies for the RRM reference price model and not for the RRM
alternatives model nor for the RRM (time-limited) price promotion model. The product used in this
study was wine, and all respondents showed to hold a strong reference price for wine. If a different
product was chosen, one for which respondents did not hold a strong reference price, the results
might have turned out differently. Then it could have been that the RRM model relative to
alternatives, or the RRM model relative to the (time-limited) price promotion had a better fit than
the RRM reference price model.
Literature argued that price promotions increase a consumer’s sensitivity towards prices (Mela et al.,
1997). Accordingly this study expected that irrespective of the type of decision making process
followed by the consumer, either according to the RUM model or one of the three RRM models, the
product attribute ‘price’ would become more important in a consumer’s decision making process
when facing a regular price promotion or a time-limited price promotion. However, the results show
that this is only the case when consumers follow a decision making process according to the RRM
reference price model. The difference between the results of this study and the study of Mela et al.
(1997) could be explained due to the different set up of both studies. In the study of Mela et al.
(1998) respondents were shown three different types of price promotions, namely a temporary price
reduction, a feature or a coupon. This study used two types of price promotions, namely a regular
price promotion or a time-limited price promotion. Dependent on the condition, respondents saw
only one type of price promotion or no price promotion at all. Furthermore, in the current study
price sensitivity with regard to price promotions was measured in terms of the decision making
process followed either according to the RUM model or one of the three RRM models. In this sense
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the findings of this study extend the findings of Mela et al. (1997) by showing that price promotions
only increase a consumer’s sensitivity towards prices in relation to the reference price held by the
consumer. However, if different RRM models than the RRM models used in this study would have
been applied, this may lead to different results since it could be that these different RRM models
have a better fit than the RRM models applied in the current study.
Moreover, based on literature it was contended that the reference price held by a consumer serves
as a motivator for regret when a consumer has to make a decision while facing a time-limited price
promotion (Jacobson & Obermiller, 1990; Devlin et al., 2007). As a result, this research expected that
a consumer is more likely to follow a decision making process according to RRM relative to the
reference price when facing a time-limited price promotion. Results of this study show that the
reference price held by a consumer indeed causes the anticipation of regret on the side of the
consumer when facing a time-limited price promotion. However, it was shown that this is not only
the case when a consumer faces a time-limited price promotion but also when a consumer faces a
regular price promotion or no price promotion at all. At the beginning of the questionnaire
respondents were asked to indicate their reference price for a bottle of wine. As a consequence, the
reference price of respondents was directly activated. This may explain why the results show that a
decision making process according to RRM relative to the reference price is more likely to be
followed compared to a decision making process according to RRM relative to alternatives or RRM
relative to the (time-limited) price promotion. If respondents were asked to indicate their reference
price for a bottle of wine at the end of the questionnaire, the reference price would not have been
activated directly. A consumer may then not follow a decision making process according to RRM
relative to the reference price, but a consumer may be more likely to follow a decision making
process according to RRM relative to alternatives or RRM relative to the (time-limited) price
promotion when facing a time-limited price promotion, a regular price promotion or no price
promotion at all.
Limitations
Despite the fact that this study has led to some interesting and relevant insights, this study also has
its limitations. Before conducting the main study a pre-test was conducted. The results of the pretest showed that respondents do not feel a high degree of product involvement when buying wine.
Nevertheless, it was decided to use wine as a product in the choice sets in the main study. Product
involvement has a positive effect on the decision making process of consumers (Lin & Chen, 2006). If
a different product would have been applied in this study, a product with which respondents feel a
higher degree of product involvement than was the case with wine, the results might turn out
differently.
The goal of this study was to investigate the effect(s) of a time-limited price promotion on a
consumer’s decision making process. In general time-limited price promotions are accompanied with
a sense of time pressure on the side of the consumer. So in order to create a feeling of time pressure
on the side of the respondent, the duration of the time-limited price promotion was manipulated
and respondents were asked to keep a particular scenario in mind while choosing from the choice
sets. However, the current study was conducted by means of an online questionnaire and
respondents could take as much time as needed to complete the questionnaire. Therefore, it
remains doubtful whether respondents have in fact felt this (manipulated) time pressure. To control
for this, it might have been better if the study was conducted in real life whereby a more realistic
manipulation of time pressure would have been applied. For example by giving a respondent time
slots in which he or she has to make decisions regarding the choice sets or by applying a method that
is already used regularly by online retailers, namely a countdown clock ticking down the remaining
time for which a price promotion is on offer (Mukherjee, Lee & Gershoff, 2017). However, both have
not been applied and investigated in a context that is similar to the current study, which is why
further research is necessary.
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This study analysed the decisions made by respondents in terms of the RUM model and the
traditional RRM model relative to alternatives. Moreover, this study applied two additional RRM
models namely the RRM model relative to the reference price and the RRM model relative to the
(time-limited) price promotion. The two additional RRM models applied in this study focus on the
product attribute price. Consequently, the results of this study show that regret is anticipated mostly
relative to the reference price. For similar studies in the future it is suggested to apply different RRM
models that focus on other product attributes besides price. It is expected that consumers will then
be more likely to anticipate regret relative to product attributes other than price, such as for
example the type of wine or the country of origin.
Price is a product attribute that could be used as a cue to indicate the quality of a product (Jacobson
& Obermiller, 1990). However, the current study has not assessed price as an indicator of quality.
Whereas quality seems to be an important factor for consumers whilst buying wine, it is suggested
that further research does consider the price-quality relationship in relation to consumer decision
making processes and time-limited price promotions when buying wine. It might then occur that a
consumer will be more likely to anticipate regret relative tot the quality of the wine offered in the
time-limited price promotion, instead of anticipating regret relative to the reference price. However,
further research is needed to investigate this.
Furthermore, in the first question of the questionnaire respondents were asked to indicate their
reference price for a bottle of wine. In this way respondents directly activated their reference price
and might have, unconsciously, used their reference price as a means of comparison while evaluating
the wine in the choice sets. This may explain why the findings of this study show that the RRM model
relative to the reference price is the best fitting model in all three conditions. A method to correct for
this is to ask respondents for their reference price when buying wine at the end of the questionnaire.
However, then respondents’ reference price for a bottle of wine may be influenced by the prices
seen in the choice sets. Hence, the most appropriate way to measure a respondents’ reference price
remains debatable. It is recommended to conduct a study where both methods for measuring the
reference price are applied. In this way it can be clarified which method is most appropriate to
measure the reference price.
All respondents had to complete ten choice sets in total, and it was of great importance that
respondents thoroughly evaluated all the product attributes of all four bottles of wine in each choice
set. Respondents could perceive completing these ten choice sets as a time-demanding task. When
the online questionnaire was experienced as too long, respondents might have tried to quickly wrap
it up whereby they did not thoroughly evaluate all the alternatives in each choice set. This might
explain why the results show that in all three conditions the RRM alternatives model does not fit. To
control for this, it might have been better if the study would have been conducted face to face
whereby consumers were shown four bottles of wine in real life, instead of by means of an online
questionnaire. When seeing four bottles of wine in real life, a respondent may be more likely to
thoroughly compare these four bottles to each other than is done when seeing the four bottles of
wine on screen.
An individual’s taste and preferences regarding wine are of great influence when buying or choosing
wine. In the current study five different types of white wine, and five different countries of origin
have been used as product attributes in the choice sets. If a respondent in this study does not like to
drink white wine in general, does not prefer to drink the types of white wine used in this study, only
drinks red wine, has a strong preference for a particular country of origin when buying wine or does
not drink wine at all this can affect the choices made by that respondent, and thus affect the results
of this study. This heterogeneity in preferences and choices made among respondents may explain
the relatively low values for Rho-square-bar in this study. When conducting a similar study in the
44

future it is recommended to offer more different types of wine from more different countries, in
order to increase the chance that the wine in the choice sets matches the respondents’ taste and
preferences.
The choice sets shown to respondents in this study consisted of four bottles of wine. In a
supermarket or in a liquor store there are mostly more than four bottles of wine on offer. Hence,
when buying wine at a supermarket or liquor store consumers have much more alternatives that
they can choose from. In this sense the realism of the choice sets used in this study is questionable.
Consequently, this may have had an impact on the findings of this study which suggest that in all
three conditions consumers are not likely to anticipate regret relative to alternatives. In future
research it is recommended to use choice sets consisting of more bottles of wine, and more different
types of wine should be offered in the choice sets. In this way respondents have more alternatives
that they can choose from, hence the realism of the choice task can be increased. Another option to
increase the realism of the choice task would be to do an experiment in a supermarket or liquor
store, instead of an online questionnaire. Nevertheless, the results do show that in all three
conditions consumers are likely to anticipate regret relative to the reference price. It might be that
respondents are used to the fact that there are numerous alternatives on offer when buying wine,
and do not evaluate and compare the numerous alternatives anymore. Instead, they only use their
reference price as a means of comparison when buying wine. This may have become a habit when
buying wine so even when there are less alternatives to choose from, as was the case in this study,
the reference price is still used as the only means of comparison when buying wine. When
conducting a similar study in the future it is recommended to let respondents make a sub selection
of four bottles of wine out of the whole assortment instead of providing respondents with fixed
choice sets that are defined beforehand. Subsequently, respondents must choose one bottle of wine
out their own sub selection.
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6. Conclusion and recommendations
This study aimed to investigate whether a consumer is more likely to follow a decision making
process according to RRM rather than a decision making process according to RUM when facing a
time-limited price promotion. In this study three RRM models were identified; the RRM model
relative to alternatives, the RRM model relative to the (time-limited) price promotion and the RRM
model relative to the reference price. Results show that when consumers face a time-limited price
promotion, neither a decision making process according to the RRM model relative to alternatives
nor a decision making process according to the RRM model relative to the (time-limited) price
promotion are more likely to be followed compared to a decision making process according to RUM.
However, it was found that consumers are more likely to follow a decision making process according
to the RRM model relative to the reference price, rather than a decision making process according to
the RUM model when facing a time-limited price promotion. In addition it was found that this is not
only the case when a consumer faces a time-limited price promotion, but also when a consumer
faces a regular price promotion. Overall, it can be concluded that the reference price held by a
consumer strongly affects the regret a consumer considers in his or her decision making process
when facing a time-limited price promotion as well as when facing a regular price promotion.
In the retail landscape there is an on-going battle between retailers regarding who is able offer
products for the lowest price possible. One tool used by retailers to realize this is the execution of
time-limited price promotions. Since this study shows that the reference price held by a consumer
influences his or her decision making process, retailers are recommended to consider the reference
price held by their consumers when executing time-limited price promotions. When retailers lower
their prices by means of time-limited price promotions they must be aware that this also impacts the
consumer’s reference price (e.g. the reference price held by consumers could inherently become
lower). Accordingly, this can influence future purchase decisions of the consumer. However, retailers
must consider the price-quality relationship of a product when executing time-limited price
promotions. When a product has a positive price-quality relationship and the price becomes lower
due to the time-limited price promotion, this may indicate that the product is of low quality. The
current study found that for products with a positive price-quality relationship the level of quality is
more important than the price.
It can be expected that there may be a difference between products that can be easily stocked (e.g.
wine, shower gel) and products that have a near expiration date (e.g. yoghurt, milk). Products that
can be easily stocked are more likely to be bought in large(r) quantities when these products are on
offer in a time-limited price promotion. Furthermore, consumers may be less likely to anticipate
regret when buying this type of products because they are not forced to directly consume these
products due to the distant expiration date. In contrast, products with a near expiration date will
most likely not be bought in large(r) quantities when offered in a time-limited price promotion since
these products cannot be easily stocked due to the near expiration date, and consumers may be
more likely to anticipate regret when buying these products because there is a possibility they may
not be able to consume the product before the near expiration date. However, further research is
needed to validate this.
All in all this study has led to several insights, however there remain recommendations for further
research. First, further research should consider a type of product for which consumers hold no
stable reference price. Secondly, further research should clarify whether there are differences
between products with a near expiration date compared to products that can be stocked, and the
degree to which a consumer considers the regret that may arise from buying these types of products
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in his or her decision making process. Finally, the effects of time-limited price promotions on a
consumer’s decision making process should be investigated for products that have a negative pricequality relationship.
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