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Abstract Companies often sell their products in a price bundle at a discount. These
discounts can be presented to consumers in various ways.

Past studies have predominantly focused on the short-term effects of various
price reduction frames within bundle offers. The primary purpose of this paper is
to investigate the post-promotion effects of presenting a product within differently
framed price bundles on consumers’ assessment of this product.

A choice-based conjoint design is applied to investigate purchase probability and
willingness to pay. The results of the study indicate, among other findings, that the
evaluation of a product can deteriorate if this product is presented in a price bundle
and that this effect depends on the framing of price discounts in the bundle.

Keywords Price discount framing · Bundling · Conjoint · Post-promotion effect

1 Introduction

Bundling, the joint selling of two or more products in a package, is a common
practice in marketing. Well-known examples are body lotion and perfume or meal
deals in fast food restaurants.
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The term “price bundling” refers to the popular approach of offering a discount
on the bundle components or the bundle as a whole (Stremersch and Tellis 2002).
Price bundling is so widespread that consumers may even infer savings when no
discount information is presented for the bundle (Heeler et al. 2007). Estelami
(1999) finds that, on average, a consumer can save approximately 8% by buying
a bundle consisting of complementary products. Bundling is therefore widely used
as a promotion tool.

Research conducted in bundling and non-bundling contexts shows that promotions
generally enhance short-term purchases (Foubert and Gijsbrechts 2007; Blattberg
and Neslin 1989; Blattberg et al. 1995). However, in addition to these positive short-
term effects, promotions might have negative long-term effects, which reduce post-
promotion choice. For stand-alone products, previous research reveals that promoted
products exhibit lower perceived quality (Nusair et al. 2010; Raghubir and Corfman
1999), a lower reference price (e.g., Blattberg et al. 1995; Diamond and Campbell
1989), lower future price expectations (e.g., DelVecchio et al. 2007; Kalwani and
Yim 1992), increased consumer price sensitivity (e.g., Mela et al. 1997), and reduced
brand loyalty (e.g., Dodson et al. 1978). Moreover, consumers may delay their
purchases of such products in anticipation of future deals (Mela et al. 1998).

A number of studies investigate the short-term effects of discounts in the bundling
context (e.g., Gilbride et al. 2008; Harris and Blair 2012; Janiszewski and Cunha
2004; Khan and Dhar 2010). However, little attention has been paid to the post-pro-
motion effects of discounts on assessments of bundle components. Products offered
free of charge with the purchase of another product represent a related research topic
that will be discussed in greater detail below.

The aim of the present work is to investigate the post-promotion effects of bun-
dle promotions. In particular, we discuss the effects of bundle promotions on post-
promotion purchase probability and willingness to pay (WTP) for the bundled prod-
ucts. The main contribution of this research lies in investigating how these effects
are moderated by the framing of the bundle promotion. Specifically, we consider the
effects of assigning an equivalent discount to either the bundle price (joint bundling)
or to a particular product, referred to as the “price leader”, within the bundle (leader
bundling). We differentiate between leader bundles with respect to whether the focal
product—based upon which post-promotion effects are studied—or the other prod-
uct in the bundle is presented as the price leader. We additionally investigate to what
extent the effects spread over to non-promoted brands in the same product category
as the brand shown in the bundle offers.

Choice-based conjoint analysis is utilized to identify the choice probability and
WTP for a product previously offered within a joint or leader bundle.

The remainder of this article is structured as follows: First, a brief review of
the relevant literature is given. Subsequently, the hypotheses are derived and the
empirical study and results of the investigation are described. The last sections
discuss the study’s implications, its limitations and possible directions for future
research.
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2 Previous Literature

Research on bundle discount framing focuses primarily on its short-term effects on
consumer evaluations of the bundle offer. Such a discount can be framed in several
ways. When joint bundling is used, the discount is assigned to the bundle as a whole
(“buy products A and B together and pay only $X”). The term “leader bundling”
refers to a bundle in which one of the components is chosen as the price leader,
which is offered at a discount when bought in conjunction with other bundled goods
(“buy product B together with product A and pay only $Y for product A”).

Gilbride et al. (2008) report that joint bundling results in a higher percentage
of bundle choices and a lower percentage of “no purchase” decisions than leader
bundling.

Several researchers (see, e.g., Johnson et al. 1999; Janiszewski and Cunha 2004;
Mazumdar and Jun 1993; Munger and Grewal 2001; Kaicker et al. 1995; Khan
and Dhar 2010; Kwon and Jang 2011; Yadav 1994) have examined other bundle
frames, which are not as common as joint- or leader bundling and are not considered
in our study. While the results of these studies are somewhat contradictory, the
conclusion to be drawn from them is that the framing of economically equivalent
bundle discounts has a substantial influence on consumers’ evaluations of bundle
offers.

While the literature on the post-promotion effects of bundle discount framing
is sparse, some researchers have investigated the impact of offering a product free
of charge (free good) along with the purchase of another product on the WTP for
the free good once the promotion is retracted. This stream of research provides
interesting implications for our purposes because a freebie might be seen as a 100%
price reduction on one component in the bundle (Janiszewski and Cunha 2004) and
is therefore also discussed here.

Sheng et al. (2007) investigate the effect of a price discount offered for a product
within a bundle on the evaluation of this product when it is later sold alone. They
find that the perceived quality of this product decreases and that its regular price is
subsequently judged to be more expensive. The higher the previous discount was,
the more pronounced this effect is. Raghubir (2004) finds that consumers’ WTP
decreases for a product previously offered as a free good together with another
(main) product. Palmeira and Srivastava (2013) also investigate bundles consisting
of a main and a supplementary product. The supplementary product was offered
either for free or at a discounted price. TheWTP for the supplementary product when
offered as a stand-alone product once the bundle promotion expired was lower in the
second case. Contrary to Sheng et al. (2007), Palmeira and Srivastava report that the
devaluation effect is the result of anchoring effects, not the result of a low perceived
product quality. In summary, the results of these studies reveal that bundle discounts
can negatively influence the evaluation of the bundled products. Some studies also
point out that the framing of bundle discounts can influence these negative effects and
therefore are closely related to our main research question. Sheng (2006) compares
the influence of joint and leader bundling on attitudes towards the bundle components
and the bundle as a whole. The results indicate that leader bundling generates more
negative attributions (e.g., the bundled products are of inferior quality) about both
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bundle components than joint bundling. Raghubir (2005) indicates that consumers’
WTP for a product previously offered as a free gift in a bundle is lower than
when it is offered in an economically equivalent joint bundle. Kamins et al. (2009)
demonstrate that the devaluation effect carries over to the main product in a bundle
when the supplementary product is presented as a free gift.

Regarding the question whether negative effects may also spread over to other,
non-promoted brands in the same product category as the brand presented in the
bundle offer, Raghubir (2004) shows that the “value-discounting effect” transfers to
other brands from the same product category as the free gift.

Overall, given the ubiquity of price bundling, the literature on post-promotion
effects is sparse. The only paper comparing the impact of joint and leader bundling
on the evaluation of bundled products (Sheng 2006) focuses on attributions but
does not take into account other potential consequences of price bundling. Papers
addressing the impact of freebies also investigate WTP with most authors (Raghubir
2004, 2005; Palmeira and Srivastava 2013) using open-ended questions to measure
WTP. Direct questions assessing WTP have often been criticized (see, e.g., Breidert
et al. 2006 for an overview of potential problems). Our use of choice-based conjoint
(CBC) analysis allows an indirect measurement of WTP, avoiding the problems
associated with direct surveys.

3 Hypotheses

As shown above, there is evidence that the framing of a bundle offer can influence
evaluations. Several studies also indicate that price reductions for separately offered
products can induce negative long-term effects. Here, the main focus is to investigate
the post-promotion effects of differently framed discounts within a price bundle
(under leader or joint bundling) on the purchase probability and WTP for a bundle
component.

Table 1 provides an overview of the prices presented in different bundle offers.
We introduce the products and prices used in our empirical application here to

make the presentation more vivid and concrete. The bundles used in our survey
consist of a specific brand (hereafter referred to as the “focal brand”) from the
computer mouse product category (the “focal product category”) and a keyboard as
the other product. Each of the products was presented at either a regular price of
C20.99 or at a C7 discount, resulting in a reduced price of C13.99.

While the regular, undiscounted price of a bundle would be C41.98 (i.e., the sum
of the regular prices of the bundled products), the bundle was always offered for
C34.98. The discount of C7 was displayed with one of the products when leader
bundling was used and with the bundle when the joint bundle was presented.

A stand-alone product offered at the regular price (first line) is utilized as a control
condition in the empirical section of this paper. In addition, a stand-alone product
offered at a discount of C7 (last line) serves as a further standard of comparison.

As several studies indicate, price promotions have the potential to decrease ref-
erence prices (see, e.g., Blattberg et al. 1995; DelVecchio et al. 2007; Diamond
and Campbell 1989; Kalwani and Yim 1992). Moreover, attribution theory suggests
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Table 1 Potential anchoring effects of different offers

Focal product offered in
an advertisement:

Advertised price (anchor) Potential anchoring effect on focal
brand (mouse)Focal

brand
(mouse)

Other
product
(keyboard)

Bundle
(mouse +
keyboard)

Focal brand offered as
stand-alone product for
regular price

Regular
C20.99

No price available No effect

Joint bundle Regular
C20.99

Regular
C20.99

Reduced
C34.98

Indirecta effect of reduced bundle
price

Leader bundle; focal
brand is price leader

Reduced
C13.99

Regular
C20.99

Reduced
C34.98

Direct effect of reduced price and
indirect effect of reduced bundle
price

Leader bundle; other
product is price leader

Regular
C20.99

Reduced
C13.99

Reduced
C34.98

Indirect effect of reduced prices
of the other product and reduced
bundle price

Focal brand offered as
stand-alone product for
reduced price

Reduced
C13.99

No price available Direct effect of reduced price

aThe term “direct effect” means that the price discount is shown with the price of the focal product, while
an indirect effect may occur if the focal product is presented with its regular price and only discounted
prices for the other bundle component or the bundle as a whole provide price cues with reduced prices.
The term “indirect effect” does not refer to mediation here.
Reduced price quotations are presented in italic

that a discount can influence consumers’ evaluations of the discounted product (see,
e.g., Lichtenstein and Bearden 1986; Lichtenstein et al. 1989). Purchase likelihood
might decrease if consumers assume an inferior product quality as the reason for
a price promotion. Gedenk (2002) states that although it is unlikely that negative
attributions of a price promotion might decrease consumers’ purchase likelihood in
the short term, it might do so in the long term. Once the promotion is retracted,
the incentive for the purchase (the lower price) is no longer given. However, the
negative attributions might persist.

As a consequence of a lower reference price and a lower perceived product quality,
consumers’ purchase probability is also expected to decrease. Just like a promotion
for a stand-alone product, a bundle offer presenting the focal brand as the price
leader presents this particular brand with a reduced price. We therefore hypothesize
that

H1 Purchase probability for the focal brand decreases if it was previously presented
as the price leader in a leader bundle.

Research on anchoring effects further reveals that the observed prices of a product
can affect not only its reference price but also the reference prices of other products
within the same product category (e.g., Adaval and Wyer 2011; Krishna et al. 2006;
Urbany et al. 1988) or even reference prices of products in unrelated product cat-
egories (e.g., Adaval and Wyer 2011; Nunes and Boatwright 2004). When people
encounter higher prices for related or unrelated products in their purchase environ-
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ment, they are willing to pay more for the product in question than in a purchase
environment with lower prices. In a bundle, the price of the other (non-focal) product
and the bundle price offer additional price cues. We therefore hypothesize that the
purchase probability for a product decreases if the product has been offered as part
of a joint bundle or in a leader bundle where another product is the price leader.

H2 Purchase probability for the focal brand decreases if this brand was previously
presented

a) as part of a joint bundle or
b) within a leader bundle presenting a product from a different product category as

the price leader.

The leader bundle with the focal brand as the leader is the only bundle offer
in which the focal brand is shown with a reduced price, potentially causing more
negative product associations and a greater decrease in the reference price. The effect
of the reduced price of the focal brand is therefore expected to be more pronounced
than the effects induced by other price cues as considered in H2.

H3 The decline in purchase probability is more pronounced when the focal brand
was the price leader in a leader bundle relative to a bundle presenting the focal brand

a) as part of a joint bundle or
b) within a leader bundle presenting a product from a different product category as

the price leader.

A product is presented only with its regular price if it is used either in a joint
bundle or in a leader bundle in which the other product is the price leader. It is
therefore not fully clear which condition will exhibit a stronger impact of price
bundling on the evaluation of this product. So instead of a hypothesis we formulate
a research question for the post-promotion effects of these bundles.

RQ Are post-promotion effects more pronounced if the focal brand was part of
a joint bundle or the undiscounted product in a leader bundle where a product from
a different category was the price leader?

This research question as well as Hypotheses H1 to H3 refer to the particular
focal brand of the focal product category that was presented in the bundle offers.
As described in Sect. 2 and documented by Raghubir (2004) for the case of free
products, post-promotion effects might transfer to other brands within the product
category. In our empirical study, we will also observe effects for two other brands,
not presented in the bundle offers, in the focal product category. We expect the
following for these brands:

H4 While presenting only the focal brand, the bundle offers also affect other
brands, not displayed in the advertisements, in the same product category.
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4 Empirical Study

4.1 Questionnaire

As mentioned above, we used computer mice as the focal product category and
keyboards as the other product in differently framed bundles (see Table 1). Brand A
from the focal product category was the focal brand used in the advertisements,
while brand B and brand C were other brands from the focal product category.1

Fig. 1 depicts the survey process.
In the questionnaire, each respondent was first exposed to one of five different

advertisements2.

� Ad 1: Control group: Offer of a wireless computer mouse of focal brand A at
the regular price of C20.99. A picture of the mouse was presented with the
description3: “Brand A Wireless computer mouse; Resolution: 2000dpi”. The
regular price of C20.99 was presented in a circle next to the picture along with
a text above the picture stating “Brand A Mouse”.

� Ad 5: Individual product reduced: The same mouse as in the control group was
offered at a C7 price discount. The mouse was presented in exactly the same way
as in Ad 1, but here the price in the circle was replaced by “C13.99 instead of
C20.99”. The text above the mouse was replaced by “Brand A mouse 33% off”.

In each of the remaining advertisements, a bundle consisting of the same mouse
as in Ad 1 and a keyboard was presented. The keyboard was described as “Brand D;
human engineered keyboard; ultrathin design.” The regular price was shown in
a circle next to the picture as C20.99 for each of these products. The offers were
economically equivalent, differing only in how the C7 discount was displayed.

� Ad 2 (Joint bundle): The savings were attributed to the bundle purchase with the
circles close to the products presenting only the regular product prices. Below the
pictures and descriptions of the products the text “Buy together and save: C34.98
instead of C41.98” was displayed. The bottom of the advertisement repeated the
bundle price: “Together for only C34.98”.

� Ad 3 (Leader bundle; mouse is leader): The savings were attributed to the mouse.
In the circle next to the picture of the mouse the price was replaced by “C13.99 in-
stead of C20.99”. The text below the pictures and descriptions of the products was
replaced by “Buy together and save: Brand A computer mouse 33% off. C13.99
instead of C20.99”. The bundle price C34.98 was also presented at the bottom
using the same wording as in the joint bundle offer.

� Ad 4 (Leader bundle; keyboard is leader): Equal to Ad 3, but with the savings
attributed to the keyboard.

1 Real brand names, i.e. Ednet (brand A), Ultron and Revoltec (brand B and C) were used in the study.
These brands were offering computer mice in the price range used in our study at the time the experiment
was conducted.
2 Fig. 2 in the Appendix provides an example of a bundle offer.
3 The original advertisements were in German.
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Fig. 1 Survey process

Note that while the absolute price reductions were equivalent, the relative price
reductions were equivalent only between the bundle offers, while the relative reduc-
tion in advertisement 5 was larger. However, because our main goal is to compare
the effects of differently framed bundles, we chose to forego a deeper discussion of
this aspect.

Next, respondents were asked to evaluate the attractiveness of the offer, rating
five items on the transaction value (Grewal et al. 1998; Sheng et al. 2007; Yadav
and Monroe 1993)4, which is described by Thaler (1985) as “the merits of the deal”.

Thereafter, each respondent was asked to evaluate eleven choice sets. Nine of
these choice sets were used for estimation of the part-worth values, while the two
remaining choice sets served as holdout tasks for evaluating predictive validity. In
each of these choice tasks, a respondent had to decide whether he/she would buy one
of three different alternatives of a computer mouse or nothing at all. The alternatives
varied with respect to price, additional buttons, resolution and brand (see Table 2).

Subsequent to the evaluation of the choice tasks, each respondent saw the same
advertisement again, rating several items regarding the attributions evoked by the
price reduction5.

4 See the Appendix for the specific items.
5 See the Appendix for the specific items.
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Table 2 Attributes and attribute levels

Attributes

Price in C Additional buttons Resolution Brand

Attribute level 15.99
17.99
19.99
21.99
23.99

Yes
No

1500 dpi
2000 dpi

Aa

B
C

aFocal brand

4.2 Conjoint Methodology

Conjoint analysis has proven its ability to reveal preferences in a variety of domains,
with the CBC design emerging as the predominant method (see, e.g., Haaijer et al.
2001).

The multinomial logit (MNL) model (McFadden 1974) was applied to estimate
respondents’ part-worth utilities. The conditional choice probability is given by

Pijc D exp
�
Vij

�

P
j 02cexp

�
Vij 0

� (1)

where Pijc= probability that respondent i chooses alternative j from choice set c.
The deterministic utility V for alternative j is specified by

Vij D
LX

lD1

mlX

mD1

ˇilm � xjlm (2)

where ˇilm: part-worth of attribute level m from attribute l for respondent i,

xjlm D
�
1; if alternativej holds the attribute levelmof attribute l

0; otherwise

Each choice set in our empirical study consisted of three alternatives and a no-
purchase option. The utility of the no-purchase option was normalized to 0.

Several studies have shown that models allowing for heterogeneity perform better
in terms of fit and predictive validity (see, e.g., Lenk et al. 1996; Rossi et al.
2009) than models assuming homogeneous preferences. This is why we applied
a hierarchical Bayesian approach (HB) to estimate the vector of part-worths βi of
the CBC model, under the assumption of normally distributed part-worths:

ˇi � N
�
ˇ; �

�
(3)
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Equation 2 is expanded to consider the influence of the previously seen adver-
tisement:

Vij D
LX

lD1

mlX

mD1

ˇilm � xjlm C IA
j

5X

kD2

ıAk � Dik C IBC
j

5X

kD2

ıBC
k � Dik (4)

Here, Dik is a dummy variable describing whether respondent i had been exposed
to advertisement k (k= 2 ... 5).

Dik D
�
1; if respondent i has seen advertisement k
0; otherwise

(5)

IA
j is an indicator function taking value 1 if the advertised brand A is presented

in alternative j.

IA
j D

�
1; if brand attribute in alternative j is A
0; otherwise

(6)

In the same way, IBC
j describes whether one of the other brands B or C is

presented in alternative j.
The coefficient ıA

k
(respectively ıBC

k
) captures the impact of exposure to adver-

tisement k on the utility of brand A (respectively B or C) presented in alternative
j. We differentiate between the impacts of the advertisement on different brands to
take into account that the impact on focal brand A may be different from the impact
on the two other brands B or C. (e.g., ıA2 describes the impact of exposure to a joint
bundle in advertisement 2 (k= 2) on the utility for the advertised brand A, while
ıBC
2 captures the impact of exposure to this bundle on the utility for brand B or C).
Note that the coefficients ı are not individually specific, such as ˇi in Eq. 3.

These coefficients can be interpreted as shifting the utility Vij by an amount of ıA
k

(ıBC
k

) for all respondents exposed to advertisement k. If, for example, exposure
to advertisement 2 presenting a joint bundle lowers the utility for brand A, the
coefficient ıA2 will have a negative sign.

The maximum WTP was calculated from the model in Eq. 4. Consumer i will
buy product j as long as product utility is larger than or equal to the utility of not
choosing the product, i.e.,

Vij D Vij j�p C vi .p/ � 0. (7)

Vij|~p represents the utility of alternative j excluding price p, and vi(p) represents
the utility of price. Note that vi(p) is expected to have a negative sign and therefore
is added to Vij|~p. An individual’s maximum WTP for a certain product j equals the
maximum price for which the condition in Eq. 7 is satisfied.

When applying conjoint analysis to estimate WTP, researchers have frequently
assumed a linear price-utility function. Under this assumption, WTP can be easily
calculated by dividing Vij|~p by the price coefficient. Sonnier et al. (2007) and Scarpa
et al. (2008) propose another method, referred to as estimation in WTP space, that
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permits the direct estimation of WTP for product attributes.6 This approach is also
based on the assumption of a linear price-utility relationship. In our empirical study,
we found that a model estimating separate part-worths for every price attribute, and
therefore not relying on the assumption of a linear relationship between price and
utility, outperforms the model with a linear price-utility function and the model
estimated in WTP space with respect to fit, calculated for the nine choice sets used
for estimation, and predictive validity in two holdout choice sets.7 This indicates that
the linearity assumption is not justified in our study, and we therefore stick to the
approach of estimating part-worths for price attributes. We used a method described
in detail by Miller et al. (2011) to calculate WTP with this approach, searching for the
largest price attribute pm still satisfying condition (7). WTP was then calculated by
linear interpolation between this price attribute and the next highest price attribute.8

4.3 Data Collection

Before starting the main study, two pretests were conducted with undergraduate
students in a marketing class. The first pretest was utilized to determine the price-
range used in the study. The second pretest ensured that the products were, in
general, appealing to the participants and that the questionnaire was feasible and
coherent.

For the main study, participants who were at least 18 years old were recruited
through a national online panel in the spring of 2015. A total of 317 individuals
(of 397 who began the survey) completed the questionnaire and were used for
estimation. The sample consisted of 147 (46.4%) females and 170 males. The age
in the sample ranged from 20 to 75, with an average age of 45.47 years. The age
group of 18–29 years (9.8% compared to 17.0% of the overall German population)
and the group of respondents older than 65 years (7.6% compared to 24.6%) were
underrepresented, whereas the groups between 30 and 49 years (53.0% vs. 34.1%)
and 50 to 64 years (29.7% vs. 24.3%) were overrepresented.We still however assume
that our sample represents the population better than student samples commonly
used.

5 Results

5.1 Transaction Value

While the focus of this research is on the post-promotion effects of bundle framing,
the short-term effects as measured by transaction value will briefly be summarized.

6 Schlereth and Skiera (2009) provide an extension of this method that allows the estimation of WTP
Intervals.
7 Both fit and predictive validity were assessed based on log likelihood, hit rate and Brier score. All values
were superior for the part-worth model.
8 For further details about this method, we refer the reader to the paper by Miller et al. (2011), which also
proposes a numerical example in the appendix.
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Table 3 Mean transaction values

Ad 1
Control group
(mouse for regu-
lar price)

Ad 2
Joint
bundle

Ad 3
Leader bundle
(mouse price
leader)

Ad 4
Leader bundle
(keyboard price
leader)

Ad 5
Individual product
(mouse) reduced

n= 55 n= 61 n= 80 n= 55 n= 66

3.48 4.25 3.76 3.87 4.22

Cronbach’s α for the five items representing the transaction value for the different
offers shown in the advertisement at the beginning of the questionnaire is 0.925.
According to Nunnally (1978), values of 0.7 and higher are acceptable. The mean
transaction value in the particular group is shown in Table 3.

An analysis of variance reveals a significant difference in the mean transaction
values between the groups (p-value 0.043). It is not surprising that, according to
a t-test, the offer of a mouse for the reduced price of C13.99 seemed significantly
more attractive than the offer of the same mouse for the regular price of C20.99 (p-
value 0.015). In line with the findings by Gilbride et al. (2008) and Sheng (2006),
the joint bundle condition was evaluated as more attractive than the leader bundle
conditions, but only the difference between the joint and leader bundles using the
mouse as the price leader was weakly significant (p-value= 0.073). The joint bundle
also achieved a significantly higher transaction value than the offer at the regular
price (p-value= 0.006), while neither the differences between the leader bundles
and the regular price offer nor the differences between the leader bundles and the
advertisement with the reduced price for the mouse were significant.

5.2 Choice Frequencies

Table 4 displays the post-promotion frequencies of choices of the three brands
from the focal product category and the “no-purchase” option as observed in the
conjoint experiment. These results are mainly descriptive, providing solely model-
free evidence while strong tests of the hypotheses are provided in Sect. 5.3.

A chi-squared test revealed a significant correlation (p= 0.031) between choice
probabilities and the previously seen advertisement. Using bivariate t-tests, we found
no significant difference in the choice probabilities for focal brand A and therefore no
concrete indication of a direct effect of the advertisements on this brand’s purchase
probability.

A significant reduction in choice probability as compared to the control condition
was observed for brand C when respondents were exposed to a joint bundle (Ad 2).
Exposure to a leader bundle with the focal product (mouse) as the price leader (Ad 3)
resulted in a significantly smaller purchase probability for brand B when compared
to the other bundle offers (Ad 2 and Ad 4). These results may be interpreted as
a partial support for Hypothesis H4, although it appears surprising that declining
choice probabilities did not occur for focal brand A but did occur for the other
brands B and C. We will discuss this observation in Sect. 6 together with the results
for utilities and WTP.
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Table 4 Observed frequencies of choice in %

A (focal brand) B C No-purchase

Ad 1: Control (n= 55) 27.77 23.97 – 23.80 (2)** 24.46 (2)**
(3)**
(5)**

Ad 2: Joint Bundle (n= 66) 25.76 25.62 (3)** 18.73 (1)** 29.89 (1)**
(4)*

Ad 3: Leader Mouse
(n= 61)

28.32 20.57 (2)**
(4)***

20.27 – 30.85 (1)**
(4)**

Ad 4: Leader Keyboard
(n= 80)

25.57 27.61 (3)*** 20.80 – 26.02 (2)*
(3)**
(5)*

Ad 5: Promotion Mouse
(n= 55)

24.63 24.46 – 20.50 – 30.41 (1)**
(4)*

(k)*: different from choice frequency in Group Ad k; p-value <0.10
(k)**: different from choice frequency in Group Ad k; p-value <0.05
(k)***: different from choice frequency in Group Ad k; p-value <0.01

Significant differences between groups were observed for the choice probabilities
of the no-purchase option. The fact that respondents who saw a promotion for the
mouse as a stand-alone product at a reduced price (Ad 5) chose the no-purchase
option significantly more often than people who saw the same product at the regular
price confirms findings from studies reporting negative post promotion effects not
only for the promoted brand but for the product category as well (Raghubir 2004;
Adaval and Wyer 2011; Krishna et al. 2006; Urbany et al. 1988). Respondents who
saw the mouse as part of a joint bundle (Ad 2) or as the leader in a leader bundle
(Ad 3) exhibited a relative number of choices of the no-purchase option that was
significantly lower compared to the control group, and similar to that of the group
that saw Ad 5.

In summary, we cannot report direct model-free evidence for the hypotheses with
respect to choice frequencies. However, the fact that respondents who saw the bundle
offers in Ads 2 or 3 were significantly more likely not to buy within the focal product
category provides some indication that these bundle offers have negative effects.

5.3 Results of the Conjoint Analysis

The HB estimation was performed with ten different starting values for the Markov
chain. We present the results from the chain providing the best fit below, as measured
by log-likelihood. A burn-in period of 100,000 draws was utilized. Every tenth draw
of the subsequent 100,000 iterations was used to estimate the posterior distribution
of the coefficients.

We used the mean of these 10,000 draws as an estimator of the coefficient and
the relative frequency of positive or negative draws to assess the probability that
the coefficient had the corresponding sign (e.g., in Table 5 below, the coefficient of
0.993 for brand A indicates that in 99.3% of the draws, the sign was positive and
therefore the coefficient is highly likely to have a positive sign). To compare different
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coefficients, we calculated the relative frequency of draws where one coefficient was
larger than the other.

Note that in Bayesian statistics, probabilities are reported to make statements
about coefficients, while in frequentist statistics, p-values are used to assess signif-
icance. To improve readability, we will use the term “significance” as a colloquial
term in the following although it does not describe significance in the same way as
in frequentist statistics.

A potential problem arises from the fact that several respondents chose the no-
purchase option in every (10.7%) or no (41.6%) choice set. Gensler et al. (2012)
argue that this kind of extreme choice behavior has the potential to lead to invalid
estimates of consumer WTP. However, excluding respondents exhibiting this kind of
behavior is not reasonable in our study, because it is dependent on the advertisement
the respondent had been exposed to (e.g. the number of respondents always choosing
the no-purchase option significantly increased for respondents previously exposed
to Ad 2, 3 or 5).

Table 5 shows the estimated coefficients of the CBC with the utility function in
Eq. 4.

We summarize the relevant findings in Table 6 to illustrate whether the results
support the hypotheses formulated in Sect. 3. In the first line of each cell in the
second column, we describe the necessary values of the coefficients ıA

k
to support

the hypothesis (e.g., if ıA3 is negative, Hypothesis H1 is supported). In each cell’s
second line, the estimated probability that the condition is met is presented, and the
conclusion is reported in the third line (i.e., weak support for the hypothesis if the
probability is larger than 90% and support if the probability is larger than 95%).
The last column shows the results for the other brands B and C and will be used
below to assess whether Hypothesis H4 is supported.

It should be noted that comparing the evidence presented here to the model-free
evidence presented in Sect. 5.2 is not straightforward. For example, the significantly
negative coefficients for ıA2 and ıBC

2 generate a decreased utility for all brands if
a respondent has seen Ad 2. Therefore, the probability of choosing either brand is
decreased and the choice probability of the no-choice option is increased. This is
mirrored by the significantly higher choice-frequency of the no purchase option in
group 2 as compared to the control group. However, depending on the bundle offers’
concrete effects on different brands significant differences in choice frequencies for
a certain brand might also be observed.

When looking at the results for the focal brand A, we find (weak) support for
hypotheses H1 and H2a proposing that the brand’s assessment is negatively affected
if this brand is presented as the price leader in a leader bundle or as part of a joint
bundle. Hypothesis H3a, proposing that the effect is larger in the first case, is not
supported.

Using the focal brand within a leader bundle containing a product from another
category as the price leader (Ad 4) has only a marginal effect on the brand’s pur-
chase probability. Therefore, H2b is not supported. We also find no support for
Hypothesis H3b, as there is no significant difference between this kind of price
bundle and a bundle presenting the focal brand as price leader (Ad 3). With respect
to the research question formulated in Sect. 3, we find a weak indication of a larger
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Table 5 Coefficients estimated in the HB-MNL model

Coefficient Relative number of draws with identical
sign as coefficient

Brand A 1.727 0.993

Brand B 1.361 0.966

Brand C 1.442 0.969

Price C17.99 –0.965 0.999

Price C19.99 –2.091 1.000

Price C21.99 –4.347 1.000

Price C23.99 –6.027 1.000

Additional buttons 2.481 1.000

High resolution 2.230 1.000

Influence of previously seen advertisement on brand A:

Joint bundle (ıA2 ) –1.952 0.959

Mouse is price leader (ıA3 ) –1.599 0.934

Keyboard is price leader (ıA4 ) –0.580 0.702

Promotion mouse (ıA5 ) –1.245 0.919

Influence of previously seen advertisement on brand B and C:

Joint bundle (ıBC
2 ) –1.683 0.936

Mouse is price leader (ıBC
3 ) –1.616 0.938

Keyboard is price leader (ıBC
4 ) –0.345 0.615

Promotion mouse (ıBC
5 ) –1.367 0.921

negative influence of a joint bundle (Ad 2) on post-promotion purchase probability
as compared to a leader bundle (Ad 4) where a product from another category is the
price leader.

According to Hypothesis H4, we expected that the observed decline in purchase
probability would transfer to other brands in the focal product category. We could
not find considerable differences when comparing the evidence reported in the last
column for brand B and C with the respective results in the second column for
brand A. With respect to a potentially negative impact of joint bundling, as proposed
in Hypothesis H2a for the focal brand A, we find support for this brand but only
weak support for a transfer of this effect to the other brands B and C. However, the
difference in the probabilities for a negative effect is relatively small. In summary,
Hypothesis H4 is essentially supported.

In order to further illustrate the concrete effects of price bundling we calculated
WTP for each of the five groups. The mean WTPk values for respondents having
been exposed to one of the advertisements k= 1 ... 5 are reported in Table 7. WTP
was calculated for computer mice with high resolution because this kind of mouse
was presented in the advertisements. Slight differences between the significance
values reported in Table 7 as compared to the evidence reported in Table 6 can be
attributed to the calculation of the WTP (see Sect. 4.2), which utilizes individual-
specific part-worth values for the attributes while the coefficients ı model a shift
in the population mean of the utilities of all respondents who saw the respective
advertisement.
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Table 6 Support for hypotheses

Hypotheses Focal Brand A Brand B and C
(refers to H4)

H1: Purchase probability for the [...]
brand decreases if the focal brand was
previously presented as the price leader
in a leader bundle

ıA3 < 0
probability 0.934
weak support

ıBC
3 < 0
probability 0.938
weak support

H2: Purchase probability for the [...]
brand decreases if the focal brand was
previously presented

a: as part of a joint bundle ıA2 < 0
probability 0.959
support

ıBC
2 < 0
probability 0.936
weak support

b: within a leader bundle presenting
a product from a different product
category as the price leader

ıA4 < 0
probability 0.702
no support

ıBC
4 < 0
probability 0.615
no support

H3:The decline in purchase probability
is more pronounced when the focal
brand was the price leader in a leader
bundle relative to a bundle presenting
the focal brand

a: as part of a joint bundle jıA3 j> jıA2 j
probability 0.392
no support

jıBC
3 j> jıBC

2 j
probability 0.490
no support

b: within a leader bundle presenting
a product from a different product
category as the price leader

jıA3 j> jıA4 j
probability 0.824
no support

jıBC
3 j> jıBC

4 j
probability 0.883
no support

RQ: Are post-promotion effects more
pronounced if the focal brand was part
of a joint bundle or the undiscounted
product in a leader bundle where
a product from a different category
was the price leader?

jıA2 j> jıA4 j
probability 0.902
weak evidence for more
pronounced effects when
part of joint bundle

jıBC
2 j> jıBC

4 j
probability 0.905
weak evidence for more
pronounced effects when
part of joint bundle

Respondents in the group exposed to Ad 4 differed only marginally and insignif-
icantly from the control group in their WTP for all brands. This result mirrors the
finding of no significant effect on purchase probability as measured by ı4. Being
a bundle component in a leader bundle thus has no negative consequence for products
of the category which was not featured as the price leader in the bundle.

In regard to the joint bundle, a weakly significant reduction in WTP of C0.72
was observed for focal brand A, whereas the impact was insignificant for the other
brands. In contrast to the results above regarding the coefficients ı2, there is a less
clear indication of an impact of this bundle type.

A reduction in WTP of more than one euro was observed when a product of the
focal category “mouse” was used as the price leader. This difference in WTP was
significant, whereas the difference in purchase-probability (i.e. ı3 in Table 6) was
only weakly significant. While analysis of the coefficients ı has shown no indication
of a significant difference between different bundle offers, WTP was lower for non-
focal brands B and C when this bundle was used compared to other bundle types.
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Table 7 WTP for computer mouse

Brand A (WTPA
k
) Brand B (WTPB

k
) Brand C (WTPC

k
)

Ad 1: Control (n= 55) 21.34 (2)*
(3)**
(5)**

20.97 (3)**
(5)***

21.11 (3)**
(5)***

Ad 2: Joint Bundle (n= 66) 20.62 (1)* 20.62 (3)*
(5)**

20.61 (5)**

Ad 3: Leader Mouse (n= 61) 20.27 (1)**
(4)*

19.65 (1)**
(2)*
(4)**

19.97 (1)**
(4)**

Ad 4: Leader Keyboard (n= 80) 21.03 (3)*
(5)**

20.98 (3)**
(5)***

20.99 (3)**
(5)***

Ad 5: Promotion Mouse (n= 55) 19.99 (1)**
(4)**

18.97 (1)***
(2)**
(4)***

19.17 (1)***
(2)**
(4)***

(k)*: different from WTP in group Ad k with probability >90%
(k)**: different from WTP in group Ad k with probability >95%
(k)***: different from WTP in group Ad k with probability >99%

While this paper focuses on the post promotion effects of differently framed price
bundles, we also briefly compare the effects of the price bundles with the effects of
a price promotion for the focal brand as a stand-alone product in advertisement 5.
Although jıA5 j is slightly lower on average (see Table 5) than jıA2 j and jıA3 j, the
corresponding relations could only be observed in considerably less than 90% of the
draws and thus cannot be regarded as significant. This also applies to the comparison
of the respective coefficients ıBC for the other brands B and C. So the decline in
purchase probability when one of the price bundles in advertisement 2 or 3 was
presented is comparable to the effect of a price promotion for the focal brand as
a stand-alone product.

With regard to WTP, the difference between a price promotion for focal
brand A (Ad 5) and the joint bundle (Ad 2) was less pronounced (the proba-
bility WTPA5 <WTPA2 was 85.5%) compared to brands B and C (the probability was
greater than 95% for both brands). For all brands, the WTP after an advertisement
for the mouse as a stand-alone product (Ad 5) was not significantly lower than
when the mouse was used as the price leader in a leader bundle (Ad 3). In contrast,
the WTP after respondents saw the promotion in advertisement 5 was lower with
a probability of more than 95% for all brands compared to a leader bundle presenting
a product from another category (Ad 4) as the price leader.

5.4 Analysis of the Attribution Items

Negative attributions of the product were assumed to be one possible explanation for
a decrease in purchase probability and WTP following a price promotion. In most
instances, person attributions (e.g., “the seller wants to attract new customers”) are
positively related to price-evaluation-dependent measures, whereas product attribu-
tions (e.g., “the product is of inferior quality”) are negatively related. Circumstance
attributions (e.g., “there has been an oversupply of this product”) are not related to
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Table 8 Mean values of attribution items

Control
group

Joint
bun-
dle

Leader bundle
(mouse price
leader)

Leader bundle
(keyboard price
leader)

Ind. product
(mouse)
reduced

p-value
ANOVA

n= 55 n= 66 n= 61 n= 80 n= 55

1 quality
of mouse is
inferior

4.091 4.318 4.459 4.312 4.473 0.893

2 quality of
keyboard is
inferior

NA 4.439 4.607 5.125 NA 0.291

3 stimu-
late sales of
mouse

6.600 5.909 6.984 (2*) 6.912 (2*) 6.927 (2) 0.014

4 mouse is
a remnant

5.382 5.652 6.557 (1*) 6.025 6.309 0.021

5 attract new
customers

6.455 7.136 7.279 6.900 6.927 0.15

6 planned to
reduce price

5.455 4.955 6.033 (2) 5.200 5.945 0.029

7 stimulate
cross-sales

6.273 7.121 7.246 (1) 6.975 6.945 0.062

8 adaptation
to competitor
prices

5.909 5.758 6.049 5.662 6.309 0.398

9 no suffi-
cient demand
(mouse)

5.255 5.561 6.623 (1*, 2*) 6.662 (1*, 2*) 6.473 (1*) 0.000

10 price was
excessive

5.418 5.955 6.459 (1) 6.025 6.036 0.136

(1*) Significantly larger (p< 0.05), (1) weakly significantly larger (p< 0.1) than the control group
(2*) Significantly larger (p< 0.05), (2) weakly significantly larger (p< 0.1) than the joint bundle
Significant p-values in the last column (ANOVA) are shown in italic
NA Not available because the keyboard was not presented in these groups

these measures at all (Lichtenstein et al. 1989). The mean values for the particular
attributions, measured on a seven-point Likert scale (1: not at all probable, 7: highly
probable) in the last step of the survey process (see Fig. 1) can be seen in Table 8.

Respondents who saw advertisements with price reductions were slightly more
likely than the control group to perceive that the advertised mouse (item 1) was of
inferior quality. The highest values could be found in the groups where the price
reduction was directly assigned to the focal brand (leader mouse and individual
product price reduction). However, none of these differences were significant. Ac-
cordingly, respondents who saw an advertisement for a leader bundle where the
keyboard was the price leader did not exhibit a significantly higher perception of
the keyboard as being inferior to those who saw the other bundle conditions.

The attribution that the mouse is a remnant (item 4) was higher for respondents
who saw advertisements with price reductions than for respondents in the control
group. However, there was only a significant difference between the leader bundle
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condition in which the mouse was offered as the price leader and the control condi-
tion. Overall, this implies that we cannot find a clear indication that price promotions
induce more negative product attributions than offering a product at its regular price.

We observed significant differences for the attribution that the sales of the mouse
should be stimulated (item 3). This attribution could be observed least in the con-
dition in which the mouse was offered in a joint bundle. The mean value for the
attribution was significantly higher for the two leader conditions and the individual
product price reduction condition. The answers to item 9 (“no sufficient demand
for mouse”) provided further support for these results. Here, significant differences
could also be found between the control group and the two leader conditions, as
well as between the control group and the condition in which the individual product
was offered at a reduced price. Beyond this, there are only a few weakly significant
results.

It becomes obvious that the respondents predominantly assumed that price reduc-
tions were implemented to promote sales and, to a much lesser extent, as a result
of inferior quality. This conclusion is also consistent with the results of the CBC
analysis. If the respondents assumed that the promoted product was of inferior qual-
ity, then the purchase probability and WTP of the promoted brand, but not those
of the other brands, would have decreased. The fact that the purchase probability
and WTP of the other brands also decreased indicates that an anchoring effect was
present. Overall, it seems that anchoring effects are much better suited to explain
the negative impact of promotions on product evaluation than negative attributions
regarding brand quality.

6 Discussion and Managerial Implications

The literature demonstrates that various types of promotions and the framing of
economically equivalent savings can influence sales in different ways. However,
marketing managers must bear in mind the post-promotion consequences of these
promotional activities.

While short-term effects were briefly observed, our main focus was on the par-
ticular post-promotion effects of offering a product within differently framed price
bundles on its purchase probability and WTP once the bundle offer is retracted and
the product is offered as a stand-alone product.

Overall, the results of this study point out that offering a product in combination
with a price reduction has the potential to generate negative consumer assessments
of it once the price reduction is retracted. This effect is comparably strong when
the product is presented as the price leader within a leader bundle compared to an
offering of the individual product with the same savings. In both of these offerings,
the price reduction is directly associated with the product. Because price promotions
induce only marginal negative attributions about product quality, reference price
effects explain this observation.

Other brands in the same product category as the advertised brand also expe-
rience a deterioration in product evaluations. So reducing the price for one brand
in a product category can also affect other brands from the same category. This
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outcome confirms the results proposed by Adaval and Wyer (2011), Krishna et al.
(2006) and Urbany et al. (1988) and extends these results to offerings where the
product is presented with a price reduction within a price bundle.

An unexpected result is that the negative post-promotion effects of price bundling
for the other brands in the focal product category are sometimes even larger than
that for focal brand A used in the advertisement. One possible explanation for this
is that the focal brand’s offering in a bundle also has positive advertising effects
for this particular brand, which mitigates the negative reference price effect. Note,
however, that in regard to WTP this stronger effect was observed for the promotion
of the mouse as a stand-alone product and one of the bundle offers (i.e. the bundle
using the focal product as price leader) but not for the other bundles. With regard
to the choice frequencies in the choice sets actually used (see Table 4 in Sect. 5.2)
a stronger effect was only observed for brand B when this bundle offer was used and
for brand C when a joint bundle was presented, but not for the other bundles. The
values of the parameters ı, which were used to investigate model-based evidence
for our hypotheses, did not indicate a stronger effect on the other brands’ purchase
probabilities.

In summary, while the results provide a clear indication that negative effects
transfer to other brands in the focal category, the question of whether these effects
might be even stronger than those for the actually advertised focal brand cannot be
conclusively answered.

The purchase probability and WTP for a product are not significantly affected
if this product is used in a bundle where a product from another category is the
price leader. We therefore find no support for a relevant effect of reference prices on
products from other categories as proposed by Adaval and Wyer (2011) or Nunes
and Boatwright (2004).

Comparing our findings to the results reported in the literature on price bundling
and free offers (see Sect. 2), we can confirm the existence of negative post-promotion
effects of using a product within a price bundle. Our conclusion that these effects
result from reference effects while no significant negative attributions about product
quality occur confirms the findings of Palmeira and Srivastava (2013) but contrasts
with the empirical results presented by Sheng (2006) and Sheng et al. (2007). The
fact that in our study, the negative post-promotion effects carry over to the entire
product category mirrors the finding by Raghubir (2004) in a free offer setting.
Raghubir (2005) further reports that WTP for a product is lower if it was used as
a free product before than in the case of an offer in which the product was offered
together in a bundle in which the other product was offered for free. This finding is
mirrored by our results concerning different leader bundles where we found negative
effects of presenting the product as the price leader but no negative effects when
a product from another category was presented as the leader. However, contrary
to Raghubir’s (2005) findings, a joint bundle has negative effects comparable to
a leader bundle that presents the focal product as the leader.

Our results do not allow us to go so far as to provide general advice about
the best framing of price bundles to retailers. Regarding the short-term effects, the
highest transaction value can be achieved with joint bundling and an individual price
reduction, with both offers appearing to damage the post-promotion evaluation of
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the product. However, when using a leader bundle, the evaluation of the price leader,
but not the other product, is negatively affected. Therefore, when deciding how to
frame a price reduction within a price bundle, managers should take the concrete
circumstances and aims into account. If, for example, the primary goal is to avoid
negative post-promotion effects for one of the products because the other product
will be dropped from the product range after the promotion, then leader bundling
with the latter product as the price leader might be the best option.

7 Future Research Directions and Limitations

The results of this study reveal that the framing of price reductions in the bundling
context affects consumers’ purchase probability and WTP for a product once it is
sold as a stand-alone product. Other brands from the same product category as the
product offered in a price bundle are also negatively affected. While several of the
results are only weakly significant, we believe that the study still provides interesting
implications, as discussed in Sect. 6.

As with every empirical study, this research has several limitations, some of which
might serve as the starting point for future research.

Our results provided some indication that the negative effects of bundle promo-
tions on other brands not presented in the advertisements might be even larger than
the effects on the particular brand used in the advertisement. However, the results
are ambiguous on this question, and the increased effect on other brands can be
neither verified nor rejected. We leave this question to future research.

The purchase decisions used to measure WTP are only hypothetical choices. Re-
spondents were not required to buy the product they chose. Therefore, their choices
had no real consequences. Our research design also did not enable us to investigate
the post-promotion effects on product evaluation and repurchase behaviour after the
product was purchased and used. Self-perception theory represents a starting point
for empirical studies investigating this kind of post-promotion effect. It would be
interesting to see whether future research can replicate the results in real purchase
decisions. In general, transactional data may be more suitable for uncovering post-
promotion effects. However, considering the research questions in our study, trans-
actional data on differently framed price bundles within the same product category
and with equivalent price reductions would be necessary. Because it would probably
be very difficult to find secondary data that meet this requirement, a field experiment
would be suitable to obtain appropriate data.

Moreover, only one product group was studied. For the sake of generalizability,
these findings should be verified for other product groups and the service sector. The
number of bundle components could also play a role in this context. In our study,
only bundles with two bundle components were examined. According to Krishna
et al. (2002), consumers value the savings on bundles less as the number of bundle
components increases.

The same regular price for both products in the bundle and only one price re-
duction amount were used for the price setting. Future research should investigate
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the effect of price discount framing on differently priced bundle components, and
varying degrees of price reduction.
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Appendix

Survey Items

Transaction Value

� If I bought the previously seen product (offer), the deal I would be getting is very
good (Yadav and Monroe 1993).

� I would be satisfied if I bought the previously seen product (offer) at the reduced
price (Sheng et al. 2007).

� Taking advantage of the previously seen deal will give me a sense of joy (Grewal
et al. 1998).

� It is worth buying the mouse (and the keyboard) of the previously seen deal (Sheng
et al. 2007).

� Buying the mouse (and the keyboard) of the previously seen deal is very econom-
ical (Yadav and Monroe 1993).

The phrasing for the different bundle conditions is shown in parentheses.

Attribution

� The quality of the mouse is inferior (Lichtenstein et al. 1989).
� The quality of the keyboard is inferior (Lichtenstein et al. 1989).9

� Sales of the mouse shall be stimulated (Lichtenstein et al. 1989).

9 This item is not shown in the control group and the condition where the mouse is offered individually
for a reduced price.
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� The mouse is a remnant (new).
� To attract new customers (Lichtenstein et al. 1989).
� In the future, the mouse shall be offered for a reduced price anyway (new).
� To attempt to get customers into the store who also buy other products (Lichten-

stein et al. 1989).
� The price of the mouse is supposed to meet competitor prices (Lichtenstein et al.

1989).
� There is no sufficient demand for the mouse (new).
� The price for the mouse was excessive before (new).

Example of a Bundle Offer

The bundle offer with the keyboard as price leader is basically identical, but the
reduced price is shown with the keyboard (Fig. 2).

In the joint bundle offer, the price for in the circles close to both products is
20.99 C. The text in the light blue box is replaced by “Buy together and save:
34.98 C instead of 41.98 C”. All other elements of the advertisement, including the
text in the red stars and on the bottom, remain unchanged.

Fig. 2 Bundle offer with mouse as price leader (In the study, the real brand names Ednet (brand A) and
Arctic (brand C) were used. The original advertisement was in German.)
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