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2
 

 

ABSTRACT 

In general, consumer preferences depend on the context of a decision situation. This paper 

highlights the context-dependence of substitution behavior in out-of-stock (OOS) situations 

and provides evidence for the relevance of promotion as essential driver of customers‟ OOS 

reactions. We demonstrate both theoretically and empirically how OOS-induced preference 

shifts can be explained and predicted using context and phantom theory. In a series of 

experiments, we show that consumers substitute in accordance to a negative similarity effect, 

which is reduced for stock-outs of promoted low-involvement FCMGs. If a similar substitute 

is offered at a reduced price, the effect is enforced. For dissimilar substitutes, we show the 

contrary. The empirical findings further suggest an augmented probability of purchase 

postponement and a significant smaller chance of brand switching for stock-outs of 

promotional products. Furthermore, our study emphasizes outlet switching as a so far 

uninvestigated OOS reaction and discusses implications for retailers and manufacturers. 
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1 INTRODUCTION 

 

Out-of-Stock (OOS) is not only a prevalent problem in today‟s retailing practice but also of 

high relevance in online and service sectors such as airlines or hotels. With regard to 

stationary retailing, the European Optimal Shelf Availability (OSA) survey revealed an 

average OOS level of 7.1% and an augmented rate of 10% for items on promotion (ECR 

Europe and Roland Berger 2003). Customers encountering such OOS situations are forced to 

react. Potential behavioral responses include item switching, brand switching, store switching, 

as well as purchase postponement and cancellation (Emmelhainz, Stock, and Emmelhainz 

1991; Sloot, Verhoef, and Franses 2005). Depending on the respective response, both retailers 

and manufacturers may face severe damages (Campo, Gijsbrechts, and Nisol 2000). In the 

short run, possible risks for the manufacturer comprise an unexpected cannibalization of its 

own product range or the loss of customers to competing brands. Conversely, if customers 

decide to look for the missing item in another store, the retailer faces major losses. In the long 

run, OOS situations represent a serious threat to brand and store loyalty (Karakaya 2000).  

The focus of previous OOS research is twofold: Firstly, the studies have looked at the 

magnitude of the potential behavioral responses. The results, however, vary strongly from 

study to study (Emmelhainz et al. 1991; Peckham 1963; Sloot et al. 2005). Secondly, the 

studies have identified fundamental determinants of OOS responses. Typically, a classical 

choice approach (e.g., a multinomial logit model) is applied to relate certain product-specific, 

store-specific, consumer-specific and situation-specific variables and the potential OOS 

reactions (Campo et al. 2000; Hegenbart 2009; Sloot et al. 2005; Zinn and Liu 2001).  

However, up to now, research on customer reactions to OOS has not explicitly regarded 

promotion as an influencing situational factor, although OOS particularly occurs for promoted 

items, and some recent publications have underlined that this domain requires further research 

(Hegenbart 2009; Sloot et al. 2005). Building on the empirical fact that customers adapt their 
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buying behavior to promotional activities (Blattberg, Eppen, and Lieberman 1981; Gupta 

1988), they can be expected to be especially dissatisfied if their purchase plans are hindered 

by a stock-out of the respective promoted product. Therefore, we assume OOS responses to 

differ from the so far discussed reactions when the unavailable item is on promotion. 

Additionally, promotions are known to drive purchase decisions with regard to brand and 

product choice (Blattberg and Jeuland 1981). Therefore, they can also be expected to 

influence substitution decisions when a previously desired item is stocked out.   

While the majority of studies have analyzed general reaction behavior in OOS situations, 

only little thought has so far been devoted to OOS-induced preference changes with regard to 

the remaining brands at the point of sale (Breugelmans, Campo, and Gijsbrechts 2006; 

Campo, Gijsbrechts, and Nisol 2003). Another problem is that recent studies have primarily 

regarded the OOS problem in the context of the classical decision theory. This is a common 

assumption; however, is it reasonable to assume that preferences remain stable if the preferred 

brand is not available? If customers face an OOS situation, they are confronted with an 

entirely new decision situation represented by an altered choice set. Therefore, we claim that 

preferences shift as the relative attractiveness of an option is built on different reference 

criteria to compare the alternatives (Sheng, Parker, and Nakamoto 2005).  

In two studies, we use context theory (Huber, Payne, and Puto 1982; Simonson 1989; 

Tversky and Simonson 1993) and research on phantoms (Highhouse 1996; Pratkanis and 

Farquhar 1992) to explain and predict the preference shifts subsequent to an OOS in a theory-

based way. Particularly, we focus on the effect of promotion to influence substitution 

decisions in OOS situations. The first study demonstrates that for the temporal unavailability 

of products, substitution patterns correspond to a negative similarity effect (NSE) (Tversky 

1972) which is, however, reduced for stock-outs of low involvement FMCGs on promotion. 

In the second study, we show that the NSE is even enforced for promotions of similar 
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substitutes. Yet, the effect is ruled out by the simultaneous occurrence of an attraction effect 

when dissimilar substitutes are offered at a reduced price.  

Overall, our paper contributes to marketing and retailing literature (1) by including 

promotion as an important driver of customers‟ reactions in OOS situations, (2) by employing 

context and phantom theory to explain OOS-induced preference shifts and (3) by 

investigating substitution behavior in different experimental settings and making it predictable 

for retailers and manufacturers. 

The paper is organized as follows: The next section briefly reviews theoretical aspects of 

context-dependent preferences and research on phantoms, thus providing the conceptual 

framework to deduct hypotheses on the effect of context and promotion on customer reactions 

and substitution patterns in OOS situations. We then describe the methodology to collect 

individual choice data in a series of online experiments, present the applied data analysis and 

test the derived hypotheses. We conclude with a general discussion of results and indicate 

implications as well as limitations and directions for future research. 

 

 

2 CONCEPTUAL FRAMEWORK 

 

2.1 Preference formation in situations of varying choice sets 

 

Recent studies on OOS reactions have predominantly applied the assumptions of classical 

economic theory (e.g., regularity and Independence of Irrelevant Alternatives (IIA) (Luce 

1959)) and based their analyses upon criteria of rational choice. In contrast, extant research on 

consumer decision-making has revealed that consumers often do not have well-defined 

preferences and construct choice when required (Bettman 1979; Payne, Bettman, and Johnson 
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1992; Tversky, Sattath, and Slovic 1988). Accordingly, choices are dependent on the 

positions and the presence or absence of other alternatives (Bhargava, Kim, and Srivastava 

2000; Huber et al. 1982; Simonson 1989).  

Research on the context-dependence of choice has so far brought into focus the effects of 

new product introduction on customers‟ preference formation. Researchers have revealed that 

in these situations the assumed preference shifts according to the classic economic theory are 

violated. Preference relationships among the core alternatives are changed subject to the 

altered choice set if a new alternative is included. In general, the studies have employed the 

following experimental set-up (see figure 1): Subjects are initially confronted with a core set 

consisting of a target (T) and a competitor (C) in a two-dimensional space with approximately 

the same probability of choice. One core alternative is better on one dimension, whereas the 

counterpart is superior on the other dimension. Subsequently, a new option (S, D or E) is 

introduced adopting a specific position in the choice set and shifts in choice proportions are 

examined. In particular, it has been proven that by introducing a new option into the choice 

set (1) similar options lose proportionally more choice share than dissimilar ones (similarity 

effect, figure 1.1) (Tversky 1972), (2) dominating options can increase their choice share 

disproportionately (attraction effect, figure 1.2) (Huber et al. 1982) and (3) options that 

become a compromise between two alternatives are chosen above average (compromise 

effect, figure 1.3) (Simonson 1989). Our study focuses on one of the most accepted 

phenomena: the similarity effect which has been demonstrated by Tversky (1972) and Debreu 

(1960).  

 

-- Insert figure 1 about here -- 

 



6 

 

In contrast to the broadly covered research domain on new product introduction, the 

unavailability of items (e.g., OOS) and the resulting consequences for preference formation 

and choice have so far been paid less attention to in the literature. Yet, research on phantom 

alternatives offers a surplus knowledge to explain preference shifts in case of reduced choice 

sets. Here, a phantom alternative represents a choice option which looks real but for some 

reason is unavailable at the time a decision is made (Farquhar and Pratkanis 1993). Although 

phantom alternatives only represent illusory options which cannot be chosen, they elicit an 

influence on the preference structure of a decision maker. This is because individuals utilize 

the „irrelevant‟ information of phantoms to evaluate the available alternatives (Farquhar and 

Pratkanis 1993). Phantom alternatives cause shifts in the preference structure which do not 

conform to the IIA assumption. Accordingly, a phantom alternative does not lead to a 

proportionate increase in the choice probabilities of the available alternatives but to 

disproportionate shifts in preference depending on different relative positions of the 

unavailable product.  

With regard to those relative positions, literature on phantom alternatives has distinguished 

between asymmetrically dominating (Pettibone and Wedell 2007) and asymmetrically 

dominated phantoms (Fitzsimons 2000; Hedgcock, Rao, and Chen 2009), relatively inferior 

(Doyle et al. 1999) and relatively superior phantoms and phantoms that are dominated by or 

are dominating both T and C (Gierl and Eleftheriadou 2005). Despite the elaborate 

classification of phantoms, only few of these potential positions have so far been empirically 

tested. The majority of studies have analyzed the impact of asymmetrically dominating 

phantoms on preference formation proving a positive effect of R (range increasing)-phantoms 

on T‟s choice probability in relation to C (Hedgcock et al. 2009; Highhouse 1996; Scarpi 

2008). Possible explanations include loss aversion (Tversky and Kahnemann 1991), shifts in 

attribute importance (Hedgcock et al. 2009; Highouse 1996), value shifts (Pettibone and 
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Wedell 2000) and the similarity substitution heuristic (Pettibone and Wedell 2000; Tversky 

1972). Pettibone and Wedell (2007) further revealed that for asymmetrically dominating F 

(frequency increasing)- and RF (range frequency increasing)-phantoms the effect on T‟s 

choice share is smaller than for range-increasing phantoms. Gierl and Eleftheriadou (2005) 

showed that asymmetrically dominating F- and RF-phantoms also lead to preference 

advantages of C in comparison to T. 

The existing classification can be extended by adding phantom positions to the attribute 

space which are neither dominating nor dominated (i.e., they are located on the same trade-

off-line as T and C). This way, the existence of the traditional context effects (similarity, 

attraction and compromise) in situations of unavailable choice options can be studied 

(Wiebach and Hildebrandt, 2011). 

 

2.2 Hypotheses 

 

Building on the results of previous OOS studies, the context-dependence of choice and 

phantom theory, we develop our system of hypotheses. The first part of our investigation 

focuses on the behavioral OOS responses and the influence of promotion. Particularly, we 

assume that consumers who are faced with an OOS for a promoted item will tend to leave the 

store and change to another outlet of the same retail chain to benefit from the promotional 

offer. We base this assumption on empirical findings which show that customers consciously 

switch between retailers to make their purchases in stores offering price promotion and 

featuring on certain articles (Fox and Hoch 2005). In contrast, the average of available 

empirical evidence on OOS responses suggests that 50% of OOS-affected customers are 

willing to substitute the missing item within the retail assortment. Accordingly, we expect 

customers who encounter a stock-out for a regular item to be more inclined to substitute, as 
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they are not missing a special offer and are less motivated to switch the retail outlet. The 

marketing literature has typically viewed promotional activities as a reason for customers to 

stockpile (Blattberg et al. 1981; van Heerde, Gupta, and Wittink 2003). That is, customers 

trade off inventory costs and product prices and consequently buy earlier and larger quantities 

of the promoted article than actually required. Since time of purchase and time of 

consumption do not necessarily correspond, it can be assumed that customers would rather 

defer a purchase for a product that is OOS if this purchase was only motivated by a 

promotional offer. Consequently, we assume: 

 

H1a: In OOS situations of promoted items, customers change the outlet with higher 

probability than in OOS situations of non-promoted items. 

H1b:  In OOS situations of non-promoted items, customers show a higher 

probability to substitute than in OOS situations of promoted items. 

H1c: In OOS situations of promoted items, customers postpone the purchase with 

higher probability than in OOS situations of non-promoted items. 

 

The second part of our analysis addresses customers‟ substitution patterns and preference 

changes. In this research, we primarily test the similarity hypothesis for product exit – the 

NSE. We build on prior research on preference formation for product entry to generate the 

respective hypotheses for the reversed scenario of product exit. Based on the assumption that 

all available alternatives lie on the same trade-off line and hence neither option dominates the 

other (see figure 1.1), the similarity hypothesis for market entry asserts that a new alternative 

takes share disproportionately from more similar alternatives (Tversky 1972). Due to the 

addition of S to the choice set, S and C are perceived as exchangeable options and constitute 

one cluster in the consumer‟s mind (categorization process) (Cohen and Basu 1987; Tversky 
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1977). The loyalty of a potential buyer is divided by the similar items (Huber and Puto 1983). 

By contrast, the perceived distance with regard to the dissimilar option T is increased 

(Parducci 1965). 

We propose for the inverse setting that in OOS situations the choice share of the similar 

and available item (T) will increase disproportionately, whereas the relative share of the 

dissimilar option (C) will decline when the preferred item (S) is OOS (see figure 2.1). This is 

because customers seek to simplify the decision process and minimize the risk of substitution 

by switching to similar alternatives (Breugelmans et al. 2006). In addition, the expected 

preference shift can be explained by the loss-aversion principle (Tversky and Simonson 

1993). The assumption that losses loom larger than accordant gains (Kahnemann and Tversky 

1979) predicts people to select the similar option. Besides, by choosing the similar option, the 

decision-maker with an initial preference for S obtains an item that is unambiguously superior 

to the unalike item on the obviously more important dimension. The postulated NSE results in 

a violation of the proportionality framework which underlies constant utility and independent 

random utility models of choice (Luce 1959; Mc Fadden 1980). Accordingly, we propose: 

 

H2a:  In OOS situations of non-promoted and non-dominating items the NSE 

occurs.  

 

-- Insert figure 2 about here -- 

 

However, if the OOS alternative is on promotion, its relative position is altered due to 

changes in price. Let us assume that dimension one comprises the attribute price and the 

previously available alternative S1 illustrates a decision-maker‟s preferred item. Then, this 

preferred item is announced to be on promotion and OOS. Consequently, it is shifted in the 



10 

 

attribute space as illustrated in figure 2.2 and referred to as P

1S . Since for P

1S
 
the value of 

dimension two (e.g., quality) stays unaffected and the value of dimension one (price) 

improves as the item gets cheaper, it is perceived superior to the similar and available option 

T on both dimensions and can be construed as an asymmetrically dominating RF-phantom 

(Pettibone and Wedell 2007). The dominated alternative T hence appears less attractive and 

its choice is harder to justify – findings supported by the dominance-heuristic (Highhouse 

1996; Simonson 1989) and the loss-aversion principle of the relative advantage model 

(Tversky and Simonson 1993). That is why, we expect the decision-maker to be less inclined 

to choose the similar (and dominated) alternative than in the setting without promotion. Thus, 

we predict the increase in choice share of the similar option T to be smaller for the promotion 

setting. The NSE will consequently be alleviated. 

The same holds true for another possible framing. If the initially preferred item S2 is 

superior to the similar alternative T on dimension one (price) but inferior to T on dimension 

two (e.g., quality), the factor promotion leads to a shift in the attribute space as displayed in 

figure 2.3. The position of the unavailable item P

2S
 
is dubbed relatively superior by Gierl and 

Eleftheriadou (2005). So far, this phantom position has not been tested. As the similar 

alternative T is relatively inferior to the OOS option, it is considered less attractive and its 

selection is again harder to justify (Highhouse 1996; Simonson 1989). In addition, the 

perceived distance to the initially dissimilar option C is diminished (Parducci 1965). We 

conclude that the relative choice proportion of the similar alternative T will be reduced in 

comparison to the non-promotion setting. Accordingly, the postulated NSE is diminished. In 

total, hypothesis 2b states:  

 

H2b:  In OOS situations of promoted phantoms the NSE diminishes. 
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Additionally, scenarios are imaginable in which – instead of the preferred and unavailable 

option S – one of the remaining alternatives at the POS is offered on promotion (see figure 3).  

 

-- Insert figure 3 about here -- 

 

Let us assume that the most similar substitute T is offered at a reduced price, resulting in a 

rightward shift in the attribute space. Consequently the stocked-out item S takes the position 

of a relatively inferior or an asymmetrically dominated phantom, as it either demonstrates a 

worse trade-off than P

1T
 
or is dominated by P

2T
 
on both attribute dimensions respectively 

(see figure 3.1 and figure 3.2). Assuming that the phantom S serves as the customer‟s 

reference point to evaluate the available options (Heath et al. 2000), P

1T
 
represents a large 

gain on dimension one by losing only little on dimension two, whereas by switching from S to 

P

2T , customers receive a gain on both considered attributes. In both cases, however, switching 

from S to the competing option C implies a large gain on dimension one accompanied by a 

simultaneous large loss on dimension two. Due to loss aversion and prospect theory, C thus 

appears less attractive resulting in an augmented choice probability of P

1T
 

and P

2T
 

respectively (Hedgcock et al. 2009; Tversky and Kahneman 1991). Consequently, in both 

scenarios the choice probability of the most similar alternative T can be expected to increase 

disproportionately, resulting in a NSE. This effect can be expected to be even more 

pronounced than for the non-promotional setting (cf., hypothesis 2a), since a switch from S to 

P

1T
 
or from S to P

2T
 
implies a better gain-loss-ratio than a switch from S to T. Summing up, 

we suggest: 

 

H3a:  In OOS situations promotions of similar substitutes enforce the NSE. 
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In the same vein, we can imagine one dissimilar or even very dissimilar substitute to be on 

promotion at the time the preferred product is temporarily unavailable. Figure 4 depicts the 

case when either competitor C1 or competitor C2 is offered at a reduced price causing a 

rightward shift of the respective item in the attribute space.  

 

-- Insert figure 4 about here -- 

 

If C1 is on promotion, C2 can be construed as an asymmetrically dominated decoy since it 

is dominated by P

1C
 
but not by any other alternative of the choice set (see figure 4.1) (Huber 

et al. 1982). Here, C2 represents a decoy and not a phantom since it is a selectable option. If 

C2 is on promotion, option C1 takes the place of a relatively inferior decoy in relation to P

2C
 

as it exhibits a relatively worse trade-off on the considered attribute dimensions (see figure 

4.2) (Huber and Puto 1983). Building on the fact that individuals use heuristics to facilitate 

decision making in new decision contexts (Bettmann 1979), customers in these situations can 

be expected to substitute the unavailable with the promoted item since the cost of making 

decisions between dominated pairs is smaller than between non-dominated ones (Huber et al. 

1982; Shugan 1980). Thus, deciding between C2 and P

1C  or C1 and P

2C
 
is easier than between 

any of these options and T. That is why the choice probability of P

1C
 
and P

2C
 
can be assumed 

to increase disproportionately. This effect is known as the attraction effect (Huber et al. 1982) 

which can hence be assumed to offset or at least lower the NSE in the presented setting. 

Summing up, we hypothesize: 

 

H3b:  In OOS situations promotions of dissimilar substitutes offset the NSE. 
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3 STUDY 1 

 

The primary purpose of study 1 was to contrast individuals‟ OOS responses and their 

respective substitution patterns for stock-outs of promoted versus non-promoted items. Owing 

to the fact that promotional activities influence customers‟ purchase behavior, we first tested 

the prediction that the behavioral reactions between both scenarios differed significantly 

(hypothesis 1a - hypothesis 1c). In the second part of the study, preference changes were 

considered and the existence of a NSE was examined for different product categories. 

Specifically, we wanted to demonstrate that choices of similar options are indeed more 

probable than switching to dissimilar alternatives (hypothesis 2a). Yet, this phenomenon 

should be reduced for stock-outs of promoted items (hypothesis 2b). 

 

3.1 Participants and Design 

 

Data on OOS responses and substitution behavior was collected by a series of online 

experiments comprising between 451 and 1210 respondents per study. The participants were 

primarily students at a large university who were addressed during courses or via a university-

wide mailing list. Four products were tested: two low involvement FMCG categories 

(detergent and orange-juice) and two high involvement categories (restaurants and hotels). 

We employed a 4 (detergent vs. orange juice vs. restaurant vs. hotel) x 2 (OOS item on 

promotion vs. OOS item not on promotion) pretest-posttest control group design with 

randomized group assignment. While the control group (CG) faced a stock-out during an 

average shopping situation, the experimental group (EG) was confronted with an OOS 

situation of a promoted item. 
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3.2 Procedure and Stimuli 

 

Initially, in each experiment, test persons were faced with four fictitious brands that 

differed in price and quality (see table 1). The four alternatives were constructed such that 

always two brands resembled each other and formed similar substitutes. Consequently, the 

choice sets consisted of two alternatives with a high quality-price combination and two 

alternatives with a rather low quality and low price. The four alternatives were non-

dominating, that is, they were placed on the same trade-off line (see figure 5).  

 

-- Insert table 1 about here -- 

-- Insert figure 5 about here – 

 

To test the hypotheses about OOS reactions and substitution behavior, we applied a three 

(two) stage approach for the low involvement FMCG categories (for the high involvement 

categories): In the first choice situation, test persons were asked to select their favorite brand 

(nominal choice) and to indicate a preference ranking for all four alternatives on a constant 

sum scale (ratio data). In the second situation, participants were confronted with a reduced 

choice set and informed that the item, which they selected in the first choice situation, was 

OOS and thus not available. The experimental groups additionally received the information 

that their preferred product was on promotion but unfortunately already OOS. For detergent, 

the promotion package contained 10 additional loads, for orange juice and restaurants 20% 

discount were announced and in the hotel setting, the respective hotel was offered at a 15% 

discount. Due to the promotional reduction in price, the relative position of the OOS item 

changed. Consequently, in the experimental groups it took positions of asymmetrically 

dominating and relatively superior phantoms respectively (see appendix A).  
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Respondents who were assigned to the low involvement FMCG categories were then asked 

to state if they would react to the OOS situation by switching to one of the remaining brands, 

by leaving the store to buy their favorite brand in another shop of the same or a different retail 

chain or by postponing the purchase. Subsequently, they were again confronted with the 

reduced choice set and this time forced to substitute. Participants answering the questionnaire 

about the high involvement classes were directly requested to choose one of the remaining 

alternatives.  

 

3.3 Results and Discussion 

 

Manipulation Checks 

To check the success of the randomized group assignment for each experiment, we 

compared the distribution of the preference products in the first decision task. The results 

showed that in all four categories the experimental and the control groups resembled each 

other with regard to the distribution of the preference product (see table 2). A chi-square test 

confirmed the independence of the preference product and the assignment to the experimental 

groups (  detergent(3) = 1.519, p > .10;   orange juice(3) = 1.536, p > .10;   restaurant(3) = 1.238, 

p > .10;   hotel(3) = 5.140, p > .10). Accordingly, a possible bias could be precluded. 

 

-- Insert table 2 about here -- 

 

Additionally, we had to ensure that the allocated preference points for both the preference 

alternative as well as the respective similar substitute did not differ between the respective 

experimental and control groups. These points formed the basis to calculate the expected 

choice shares under the IIA assumption and should not be different in order to compare 
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differences in substitution patterns in the second choice task statistically. A one-way ANOVA 

conducted on the allocated points for the preferred brand in all four experiments affirmed this 

precondition (p > .10). Furthermore, the independence of the experimental group and the 

initial preference ranking for the similar substitute was supported (
CG

detergentM  = 18.97, 

EG

detergentM  = 17.32, p > .10; 
CG

juice orangeM  = 17.15, 
EG

juice orangeM  = 18.54, p > .10; CG

restaurantM  = 16.41, 

EG

restaurantM  = 17.00, p > .10; 
CG

hotelM  = 17.16, 
EG

hotelM  = 16.77, p > .10). 

 

Behavioral reaction patterns 

We first compared the differences in behavioral reaction patterns of the experimental 

groups and the respective control groups for each of the low involvement categories. A chi-

square test of the nominal decisions was performed. The highly significant results for both 

categories (  detergent(3) = 23.729, p < .01 and   orange juice(3) = 12.144, p < .01) confirmed that 

responses to OOS situations differ considerably between promoted and non-promoted items. 

In comparison to the experimental groups, significantly more test persons of the control 

groups reacted by substitution. At the same time, a disproportionate number of test persons in 

the experimental groups decided to switch the outlet or to postpone the purchase.  

The results of a one-way ANOVA conducted on the preference ratings for each reaction 

supported the result that participants of the promotion scenario distributed significantly less 

points to substitution than their non-promotional counterparts (
CG

detergentM  = 56.47, 

EG

detergentM  = 43.89, p < .01; 
CG

jucie orangeM  = 64.35, 
EG

juice orangeM  = 59.54, p < .10). Concurrently, 

those respondents allocated significantly more points to the reaction outlet switching  

(
CG

detergentM  = 7.13, 
EG

detergentM  = 13.32, p < .01; 
CG

jucie orangeM  = 5.56, 
EG

juice orangeM  = 7.40, p < .10) and 

tended to postpone the purchase (
CG

detergentM  = 28.33, 
EG

detergentM  = 35.54, p < .01; 
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CG

jucie orangeM  = 23.84, 
EG

juice orangeM  = 26.50, p > .10). Hence, hypotheses 1a–1b are supported, 

hypothesis 1c is partly confirmed.  

These outcomes indicate that the factor promotion exhibits a strong influence on 

behavioral reaction patterns in OOS situations. When faced with a stock-out for a non-

promoted item, customers show a higher probability to substitute and a lower probability to 

switch the outlet and to postpone the purchase than in the promotion scenario. This finding 

demonstrates that customers undertake considerable efforts to take advantage of promotional 

offers. In addition, outlet switching proves to be an important OOS reaction which has so far 

been missing in the OOS literature. 

 

Substitution patterns  

To account for the existence of context-induced preference shifts and particularly, the 

occurrence of a NSE, the principle of IIA had to be disproved and significant differences 

between the observed and the expected choice shares needed to be demonstrated. For that 

reason, a paired sample t-test was conducted to compare the expected choice shares of the 

similar substitute (SS) under the Luce model (EL(SS)) (for calculations see appendix B) to the 

respective observed choice shares (O(SS)). Table 3 illustrates that in each experiment and 

category the mean value of the expected choice shares for the similar substitute lies 

significantly below the respective observed shares (
O(SS)

detergentM  = 54.09, 
(SS)E

detergent
LM  = 45.43, 

p < .01; 
O(SS)

juice orangeM  = 73.83, 
(SS)E

juice orange
LM  = 58.29, p < .01; 

O(SS)

restaurantM  = 58.63, 
(SS)E

restaurant
LM  = 49.26, 

p < .01; 
O(SS)

hotelM  = 64.09, 
(SS)E

hotel
LM  = 52.22, p < .01). As the NSE is said to occur whenever the 

observed choice share of the similar substitute exceeds its expected choice share  

(NSE = O(SS) - EL(SS > 0), the existence of the NSE was confirmed across categories. Hence, 

hypothesis 2a is accepted. The findings prove that preferences in OOS situations shift 
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contrarily to the assumptions of fixed preferences and proportionality. They instead change 

depending on the context. 

 

-- Insert table 3 about here -- 

 

In the next step, the diminishment of the NSE for the experimental groups had to be shown. 

To test this prediction, the strength of the NSE was calculated for both the control and the 

experimental groups and compared by means of a one-way ANOVA (see table 3). For the low 

involvement FMCG categories, the mean of the NSE of the control groups lay significantly 

above the respective effect for the experimental groups (
CG

detergentNSE  = 11.09, 

EG

detergentNSE  = 6.26, p < .05; 
CG

juice orangeNSE  = 18.86, 
EG

juice orangeNSE  = 13.10, p < .01). 

Consequently, hypothesis 2b is supported for this type of goods. By contrast, the outcomes 

revealed a different substitution behavior for the two high involvement goods: restaurants and 

hotels. Here, the proposed reduction of the NSE was not observable. The difference in the 

mean value of the NSE of both groups was not significant ( CG

restaurantNSE  = 10.40, 

EG

restaurantNSE  = 8.26; p > .10, CG

hotelNSE  = 10.97, EG

hotelNSE  = 12.51, p > .10). Apparently, 

consumers of high involvement products tend to switch to similar products if their preferred 

alternative is temporarily unavailable, regardless of whether the initially preferred OOS item 

is announced to be on promotion or not. A possible explanation for this is the elevated 

perceived risk in purchase decisions for restaurant visits and hotels as those products are 

relatively costly and other people are affected by the decision outcome (Houston and 

Rothschild 1978). Since customers are known to engage in risk-reducing techniques to 

minimize the perceived risk in purchase situations (Dowling and Staelin 1994), they tend to 

switch to a very similar substitute when a formerly preferred high involvement product is 

unavailable. That way, the risk of making a wrong decision can be minimized. In contrast, 
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repeated purchase decisions for FMCGs are known to have a low involvement level and only 

bear a small risk of mispurchase (Hoyer 1984). Hence customers more easily switch to 

dissimilar substitutes to replace the unavailable item.  

Summing up, it is shown that customers‟ substitution patterns in OOS situations are 

context-dependent and change subject to the relative positions of the phantom. Specifically, 

the findings demonstrate that preference shifts correspond to a strong NSE as long as the 

available alternatives do not obviously dominate each other. Yet, when the relative dominance 

structure is changed due to a promotion-induced alteration in price, customers are less 

inclined to choose the most similar substitute in FMCG low involvement categories. The 

probability of switching to the unalike alternative moves closer to the probability of switching 

to the similar alternative. Apparently, dominating options rupture decision heuristics leading 

customers to reconsider their habitual choices and switch to options which do not correspond 

to the formerly exhibited preference structure. However, in OOS situations of high 

involvement goods, customers tend to switch to the most similar substitute regardless of a 

promotional offer in an attempt to minimize the perceived risk of mispurchase.  

 

 

4 STUDY 2 

 

Study 2 was conducted to test our hypotheses 3a and 3b and extend the findings of study 1 

in two important ways: First, we wanted to demonstrate that the NSE is existent and even 

enforced if a similar substitute is promoted. Second, the study should provide evidence for the 

proposed disappearance of the NSE if dissimilar substitutes are offered on promotion due to 

the simultaneous appearance of an attraction effect.  
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4.1 Participants and Design 

 

In total, 1624 undergraduates of a large university participated in this online experiment in 

exchange for entry into a lottery with a prize of three Ipod shuffles. Two online questionnaires 

were distributed that only differed with regard to the analyzed product category (detergent and 

hotels). We applied a different experimental setting than in study 1, in which not the initially 

preferred and unavailable item was announced to be on promotion but one of the other still 

selectable alternatives. Consequently, three scenarios could be distinguished: the similar 

substitute (SS), the far substitute (FS) or the extreme substitute (ES) being on promotion. 

Participants were randomly assigned to one of the six conditions in a 2 (detergent vs. hotel) x 

3 (SS vs. FS vs. ES) pretest-posttest design. 

 

4.2 Procedure and Stimuli 

 

The experiment used an analogous procedure to the first study, yet with a modification of 

the second choice task. Participants first made choices in four-item choice sets described with 

the two attributes quality and price (see table 1) and allocated preference points on a constant 

sum scale. Next, they were confronted with a reduced choice set in which the preferred 

alternative was again tagged OOS. Depending on the experimental condition, participants 

additionally were informed that the similar substitute, the far substitute or the extremely far 

substitute was on promotion. For detergent, the promotion package contained 10 additional 

loads, while in the hotel setting, the respective hotel was offered at a 15% discount. 

In each experimental condition, the relative position of the respective promoted item 

changed in the attribute space. In contrast to the first study, the phantom position was not 

altered. However, the dominance structure of the remaining alternatives shifted subject to the 
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preferred item and the experimental condition (see appendix C). If the similar substitute was 

on promotion, the promoted alternative was either construed an asymmetrically dominating or 

a relatively superior item. Though, if one of the dissimilar options was offered at a reduced 

price, these options became superior to all remaining alternatives.  

 

4.3 Results and Discussion 

 

Manipulation Checks  

To test the predictions about differences in substitution behavior, we needed to verify the 

independence of the experimental groups with regard to their initial preference structure. As 

required, the nominal choice in the first decision situation did not deviate among the three 

conditions in both categories (  detergent(6) = 2.922, p > .10;   hotel(6) = 7.246, p > .10, see 

table 4). A one-way ANOVA on the allocated preference points was performed and supported 

this notion (p > .10).  

 

-- Insert table 4 about here -- 

 

In addition, the mean values of the distributed preference points for the similar alternative 

were comparable in five out of six scenarios. In the detergent category, each of the three 

groups did not deviate from each other with regard to the allocated points (
SS

detergentM  = 16.17, 

FS

detergentM  = 16.93, 
ES

detergentM  = 17.43, p > .10). In the hotel category, however, a one-way 

ANOVA revealed that the mean values of the preference points distributed by the three 

groups differed (
SS

hotelM  = 18.31, 
FS

hotelM  = 18.30, 
ES

hotelM  = 21.13, p < .10). A subsequent 

Duncan‟s test indicated that 
SS

hotelM and 
FS

hotelM  resembled each other statistically whereas 

ES

hotelM  differed significantly from both other groups (
SS

hotelM  = 18.31, 
FS

hotelM  = 18.30, p > .10). 
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Substitution patterns   

Table 5 summarizes the expected and the observed choice shares of the similar, far and 

extreme substitutes for the whole sample and the three subgroups (with the similar substitute, 

far substitute or extreme substitute on promotion) for both categories. Looking at the case 

when the similar substitute was on promotion, the results of the applied paired-sample t-test 

demonstrated that for both product groups the observed choice shares of the similar product 

lay significantly above the expected choice shares under the IIA assumption  

(
O(SS)

detergentM  = 69.86, 
(SS)E

detergent
LM  = 44.33, p < .01; 

O(SS)

hotelM  = 73.07, 
(SS)E

hotel
LM  = 50.41, p < .01), 

pointing to a significant NSE. The descriptive comparison of the strength of the NSE between 

SSdetergent and SShotels with the respective results CGdetergent and CGhotels of study 1 revealed that 

the NSE is substantially larger in situations when the respective similar substitute is on 

promotion than for non-promotional settings (
CG

detergentNSE  = 11.09, 
SS

detergentNSE  = 25.53; 

CG

hotelNSE  = 10.97, 
SS

hotelNSE  = 22.66). Consequently, hypothesis 3a is confirmed.  

 

-- Insert table 5 about here -- 

 

However, when either the far substitute or the extreme substitute was on promotion, the 

results indicated that the expected and the observed choice shares of the similar substitute did 

not differ or only differed marginally. Accordingly, no NSE (
FS

detergentNSE  = -2.34, p > .10; 

FS

hotelNSE  = 1.78, p > .10; 
ES

hotelNSE  = 2.01, p > .10) or only a small NSE (
ES

detergentNSE  = 4.14, 

p < .05) could be found, affirming hypothesis 3b. Looking at the choice shares of the 

promoted far and extreme brand, it became obvious that an attraction effect (AE) dominated 

the NSE as the promoted products gained choice share disproportionately while the respective 

dominated alternatives lost choice share above average. The AE was significant across 
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categories and throughout all scenarios (
FS

detergentAE  = 10.79, p < .01; 
ES

detergentAE  = 6.86, p < .01; 

FS

hotelAE  = 4.31, p < .01;
ES

hotelAE  = 7.16, p < .01), leading to the disappearance of the NSE and 

an approval of hypothesis 3b. 

Study 2 gives further proof of the empirical fact that brand and product choices are driven 

by promotional offers (Blattberg and Jeuland 1981). The study, however, extends the findings 

to situations when the preferred item is temporarily unavailable and individuals are forced to 

choose a substitute out of the remaining alternatives. The results suggest that in OOS 

situations of the preference product, the promotion of a similar substitute enhances its choice 

probability, giving new evidence of preference shifts according to a NSE. If a dissimilar item 

is offered at a reduced price, this NSE is, however, offset by the simultaneous occurrence of 

an attraction effect which results from the altered dominance structure between the available 

substitutes. Consequently, the choice share of the similar substitute increases in accordance to 

the assumptions of classical economic theory, whereas the promoted product (which now 

holds a dominating position in the attribute space) can increase its choice share 

disproportionately.  

 

 

5 DISCUSSION AND IMPLICATIONS 

 

In summary, our analysis detects specific differences in OOS responses and substitution 

patterns for promoted and non-promoted items. As previous OOS studies have already shown, 

customers in OOS situations generally exhibit a high tendency to substitute unavailable items 

for other products within the assortment (Campo, Gijsbrechts, and Nisol 2004; Dadzie and 

Winston 2007; Verbeke, Farris, and Thurik 1998). However in our study, this response 

behavior turns out to be more clearly pronounced for customers in „average‟ OOS situations. 
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Customers who encounter stock-outs for promoted items more frequently postpone their 

purchases or change to another outlet of the same retail chain to buy the promoted product. 

Those customers seem to behave both brand and store loyal, as they neither switch the brand 

nor the retailer but undertake considerable effort to get the preferred brand within the 

promotional offer.  

Our research makes several key contributions to the marketing literature. Firstly, the results 

demonstrate the relevance of promotion as an essential driver for specific OOS reaction 

behavior. This is especially important as the OOS rates for promoted items are in general 

higher (ECR Europe and Roland Berger 2003). Since OOS research has so far neglected the 

influence of promotion, previous implications have to be adapted. Secondly, we extend OOS 

research by adding outlet switching as an additional reaction possibility. This reaction turns 

out to be a meaningful response, in particular for promoted OOS items. Thirdly, we 

successfully relate assumptions of context and phantom theory to OOS reactions by testing 

the similarity substitution hypothesis and proving the existence of the NSE contrary to the 

assumed preference shifts in classical economic theory. We further reveal and account for 

different magnitudes of this phenomenon. Thereby we supply a theoretical framework to OOS 

research. 

 

5.1 Theoretical Implications 

 

The current research extends the knowledge on OOS effects, context-induced preferences 

and phantom theory by uncovering a new explanation of OOS-induced preference shifts and 

including promotion as an important driver. The existing literature has largely focused on the 

behavioral responses in OOS situations incorporating substitution as an essential reaction. The 

present research contributes to the understanding of the substitution process. Our findings 
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suggest that OOS-induced preference shifts significantly deviate from the assumed preference 

shifts of classical decision theory. Specifically, we reveal that choice shifts depend on the 

relative position of the respective unavailable item. Study 1 illustrates that in „average‟ OOS 

situations with non-dominating choice options, substitution patterns correspond to a NSE in 

that customers primarily choose substitutes which resemble the formerly chosen preference 

product based on the considered attributes. This behavior is robust for all covered product 

categories and can be interpreted as customers‟ attempts to simplify the decision process and 

minimize the possible risk of mispurchase (Breugelmans et al. 2006). However, our results 

indicate that for stocked-out low involvement products on promotion, the NSE is diminished 

since customers significantly less often choose a similar substitute but consider the choice of 

an unalike product. Due to promotional price reductions, the dominance structure between the 

phantom and the remaining alternatives is altered. The promoted but unavailable item 

dominates the similar and available alternative, whereby it is perceived as being less attractive 

(Highhouse 1996; Simonson 1989). Consequently, its choice gets harder to justify. That is 

why consumers re-evaluate the available alternatives and more often opt for products which 

are not evidently dominated. However, for high involvement products, the diminishment of 

the NSE is not found. As deciding on high involvement products includes far-reaching 

consequences and a higher risk of mispurchase (Antil 1984), individuals prefer switching to 

the most similar option regardless of whether the favored option was on promotion. Another 

important point is considered in study 2: We extend literature by exploring the influence of 

promoted substitutes when preferred brands are OOS. Past research on the impact of sales 

promotion has largely revealed that the vast majority of sales increases are due to brand 

switching (van Heerde et al. 2003). Our results provide evidence that promotion of similar 

substitutes leads to an increased NSE in OOS situations as the similar substitute becomes a 

clearly dominating option. If instead a dissimilar alternative is offered at a reduced price, the 
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NSE is offset due to shifts in relative positions of the remaining options in the choice set. This 

outcome is in line with our prediction derived from extant literature on the context-

dependence of choice. The promoted brand is asymmetrically dominating or relatively 

inferior to the other dissimilar alternative and, according to the well-established phenomenon 

of an attraction effect, increases its relative choice share disproportionately. Consequently, the 

NSE is inhibited in such scenarios.  

Overall, our results suggest innovative ways for marketers to apply theory on context and 

phantom effects to explain and predict preference formation and choice behavior in situations 

of stock-out induced reductions of choice sets. It is restated that substitution decisions are 

context-dependent. As promotional offers change the decision context by altering the relative 

positions of the OOS item and the available alternatives, respectively, those offers 

significantly influence substitution decisions and can be used to direct individuals‟ 

preferences and choices in situations of unavailability. 

 

5.2 Managerial Implications 

 

The managerial implications of our findings are twofold. For the manufacturer, we find 

that OOS situations may imply severe damages since customers willingly decide to substitute 

within the remaining alternatives if the formerly preferred brand is temporarily unavailable. 

This way, the manufacturer not only loses margins in the short run but also bears the risk of 

losing possibly loyal customers to competing brands in the long run. Although a large part of 

OOS-affected customers decide to postpone the purchase, it remains unclear if those 

customers will return to the unavailable brand during their next shopping occasion. For stock-

outs of promoted items, customers are less inclined to substitute and tend to follow the 

promoted brand into different outlets. However, this finding indicates that customers are 
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bargain hunters that only behave brand loyal when they expect financial compensation. 

Manufacturers have to question the value of those customers as they can be expected to easily 

switch to a competing brand if it happens to be on promotion. This behavior is actually 

demonstrated by the results of our second study. 

For the retailer, on the other hand, our general results suggest fewer damages as the 

majority of OOS-affected customers decide to choose a substitute and only a small fraction 

switch the store. However, if the unavailable brand is offered on promotion, they significantly 

less often substitute within the retail chain and postpone their purchases with a higher 

probability. This behavior may result in lost margins for the retailer in the short run. By 

contrast, the newly introduced reaction „outlet switching‟ proves to be especially relevant 

since a significantly higher proportion of customers in OOS situations for promoted items 

voluntarily visit another outlet of the same retail chain to profit from the promotional offer. 

This finding suggests that financial savings are a more relevant customer need than the 

disposability of products. With regard to substitution patterns, our results indicate that 

customers substitute in accordance to a NSE. This implies that retailers should always stock at 

least two similar products to facilitate substitution decisions in OOS situations. In addition, 

our findings evidence that retailers can guide brand and item choice in OOS situations by the 

systematic use of promotional activities. This, in turn, may offer an opportunity to strengthen 

their own private labels. As typically private labels are perceived to be very dissimilar to 

manufacturer brands with regard to the discussed dimensions quality and price (Bellizzi et al. 

1981; Richardson, Dick, and Jain 1994), they should be offered on promotion if a 

manufacturer brand is OOS. Moreover, shops that only offer their own labels can re-direct 

purchases from top-selling to slow-selling articles, for instance at the end of seasons, to 

deplete the remaining stocks. This might be especially relevant for e-retailers who can easily 

guide the substitution process by targeted suggestions of promoted substitutes (Breugelmans 
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et al. 2006). Thus sales of dead articles can be enhanced. Online as well as offline tour 

operators can moreover use our findings to successfully exploit the allotments for their 

offered hotel assortment.  

 

5.3 Limitations and future research 

 

Despite the valuable contributions, our research is limited by several aspects which open 

avenues for further research. We test our hypotheses in four product categories and on the 

basis of reported behavior. This may decrease the external validity of our results as test 

persons might have had difficulties putting themselves into the fictitious OOS situation. 

Although this data collection method has several advantages (e.g., minimization of white 

noise) and has been applied by previous OOS and context studies, further research has to 

generalize the results by examining more categories and in a real-world shopping situation. 

This could be of particular interest in online shopping environments where demand is highly 

fluctuating (Rayport and Jaworski 2001) and stock-outs are ineluctable. As customers face 

smaller switching and information costs, they can be expected to exhibit different substitution 

patterns than in brick-and-mortar settings (Dadzie and Winston 2007). Moreover, our study 

only considers short-term OOS reactions. However, the assessment of permanent OOS-

induced responses seems very interesting as damages to store and brand loyalty can only be 

recognized in the long-run and possibly after several OOS occasions. Since promotion proves 

to be an important driver of OOS responses, more research should be done to further analyze 

its influence. Finally, by combining research on context-dependent preferences and phantom 

alternatives, the study offers ample opportunities to further analyze prevailing context effects 

in situations of reduced choice set by varying the position of the unavailable product to test 

the potential effects on preference formation and choice decisions. Here, another interesting 
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direction to pursue would be the analysis of so-called N-phantoms (Gierl and Eleftheriadou 

2005), which differ from the alternatives of the core choice set on a third dimension and might 

provoke distinct reaction and substitution patterns. One further issue worth investigating is 

how different reasons for the unavailability of the promoted product influence OOS reaction 

and the respective substitution behavior. Here, it would be imaginable to contrast OOS 

responses for stock-outs resulting from high and unforeseen demand with those that are the 

consequence of intended bait-and-switch techniques. Different psychological constructs like 

reactance (Brehm 1966) or an increase in attractiveness (Gea, Messinger, and Li 2009) could 

be used to further explain the findings.  
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APPENDIX 

 

APPENDIX A 

PREFERENCE BRANDS AS PHANTOM ALTERNATIVES (STUDY 1) 

 

 

 

APPENDIX A1 CONTROL GROUP 

 

 

 

 

 

APPENDIX A2 EXPERIMENTAL GROUP 
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APPENDIX B 

EXPECTED CHOICE SHARES UNDER THE LUCE MODEL 
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with 

 

EL(SS) - expected choice share of the similar substitute under the Luce Model in the 

 second decision situation (P is out-of-stock), 

O1(SS) -  observed choice share of the similar substitute in the first decision situation, 

O1(DSn) -  observed choice share of the dissimilar substitute n in the first decision 

 situation, n=(1,2), 

O1(P) -  observed choice share of the preference product in the first decision 

 situation. 
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APPENDIX C 

PROMOTION-INDUCED SHIFTS IN THE ATTRIBUTE SPACE (STUDY 2) 

 

APPENDIX C1 SIMILAR SUBSTITUTE ON PROMOTION 

 

 

APPENDIX C2 FAR SUBSTITUTE ON PROMOTION 

 

 

APPENDIX C3 EXTREME SUBSTITUTE ON PROMOTION   
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TABLES 

 

TABLE 1 

INITIAL CHOICE SETS 

 Experiment 1 Experiment 2 Experiment 3 Experiment 4 
 Detergent Orange juice Restaurant Hotel 

 (n = 451) (n = 793) (n = 878) (n = 1210) 

 
Price

a
 Quality

b 
Price

c
 Quality

d 
Price

e
 Quality

f 
Price

g
 Quality

h 

Brand A 6.69€ 90 1.28€ 80 24€ 8 120€ 8 

Brand B 5.99€ 80 1.12€ 70 21€ 7 105€ 7 

Brand C 3.49€ 50 0.80€ 50 12€ 4 60€ 4 

Brand D  2.85€ 40 0.64€ 40 9€ 3 45€ 3 
a  Price for 18 loads, c price per liter, e price per meal including one drink, g price per night, including breakfast 
b  Quality was operationalized by quality points awarded by a product test foundation with regard to cleaning power, color protection and 
 ecological ingredients (100-highest quality, 0-lowest quality). 
d  Quality was operationalized by quality points awarded by a product test foundation with regard to flavor, fruit juice content, sugar content, 

 no harmful substances (100-highest quality, 0- lowest quality). 
f  Quality Ranking (10-highest quality, 0- lowest quality). 
h  Quality was operationalized by quality points awarded by an evaluation portal with regard to cleanliness, location and surrounding area, 

 facilities, service and staff  (10-highest quality, 0- lowest quality). 
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TABLE 2 

INITIAL CHOICE (PREFERENCE PRODUCT, STUDY 1) 

Experiment Group n 
Brand A 

nominal (ratio) 

Brand B 
nominal (ratio) 

Brand C 
nominal (ratio) 

Brand D 
nominal (ratio) 

Experiment 1 

(detergent) 

Control Group 224 18.3% (22.86) 36.6% (34.09) 37.9% (30.33) 7.1% (12.71) 

Experimental Group 227 15.0% (20.61) 40.5% (35.50) 36.1% (31,81) 8.4% (12.08) 

Experiment 2 

(orange juice) 

Control Group 336 52.4% (47.13) 33.6% (30.05) 10.7% (15.40) 3.3% (7.43) 

Experimental Group 457 49.5% (45.26) 33.5% (32.14) 13.3% (15.15) 3.7% (7.45) 

Experiment 3 

(restaurant) 

Control Group 455 13.2% (18.44) 40.0% (36.29) 39.8% (33.00) 7.0% (12.26) 

Experimental Group 423 12.8% (17.67) 43.5% (34.92) 36.6% (34.72) 7.1% (12.69) 

Experiment 4 

(hotel) 

Control Group 461 4.8% (9.41) 22.8% (23.35) 41.6% (35.51) 30.8% (31.73) 

Experimental Group 749 5.2% (9.31) 28.3% (27.03) 37.1% (34.32) 29.4% (29.33) 

 

  



41 

 

TABLE 3 

OBSERVED VERSUS EXPECTED CHOICE SHARES 

 
Experiment 1 

(detergent) 

Experiment 2 

(orange juice) 

Experiment 3 

(restaurant) 

Experiment 4 

(hotel) 

 Whole 

Sample 

Contr.

Group 

Exp. 

Group 

Whole 

Sample 

Contr. 

Group 

Exp. 

Group 

Whole 

Sample 

Contr. 

Group 

Exp. 

Group 

Whole 

Sample 

Contr. 

Group 

Exp. 

Group 

MO(SS) 54.09 57.67 50.55 73.83 74.63 73.25 58.63 58.91 58.33 64.16 63.39 64.62 

ME
L

(SS) 45.43 46.58 44.29 58.29 55.77 60.15 49.26 48.51 50.07 52.22 52.42 52.11 

NSE(SS) 8.66
1 

11.09 6.26 15.54 18.86 13.10 9.37 10.40 8.26 11.94 10.97 12.51 

 

t = 7.040, 

df = 450, 

p < .01 

F = 3.879,  

df = 1,  

p < .05 

t = 14.923,  

df = 792,  

p < .01 

F = 7.563, 

df = 1,  

p < .01 

t = 9.546, 

df = 877,  

p < .01 

n.s. 

t = 13.614, 

df = 1209,  

p < .01 

n.s. 

1 figures in bold indicate that the effect is significant at p < .01and in the expected direction 
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TABLE 4 

INITIAL CHOICE (PREFERENCE PRODUCT, STUDY 2) 

Experiment Group n 
Brand A 

nominal (ratio) 

Brand B 
nominal (ratio) 

Brand C 
nominal (ratio) 

Brand D 
nominal (ratio) 

Experiment 5 

(detergent) 

SS 438 13.7% (19.70) 37.2% (32.88) 40.0% (32.05) 9.1% (15.37) 

FS 260 11.5% (18.21) 37.3% (34.17) 39.2% (31.98) 11.9% (15.63) 

ES 262 15.3% (22.47) 37.0% (32.20) 38.5% (30.66) 9.2% (14.67) 

Experiment 6 

(hotel) 

SS 235 3.8% (11.88 ) 31.9% (29.71) 40.0% (32.55) 24.3% (25.85) 

FS 230 3.5% (11.26) 36.1% (29.58) 34.3% (31.68) 26.1% (27.47) 

ES 190 7.4% (15.57) 30.5% (28.09) 33.7% (28.78) 28.4% (27.55) 
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TABLE 5 

OBSERVED VERSUS EXPECTED CHOICE SHARES  

(SS, FS AND ES WITH ROTATING PROMOTION PRODUCT) 

  
Experiment 1 

(detergent) 

Experiment 2 

(hotels) 

  Whole 

sample 
SS

a 
FS

b 
ES

c Whole 

sample 
SS

a 
FS

b 
ES

c 

MO(SS)  56.59 69.86 40.34 50.55 61.63 73.07 52.75 58.24 

ME
L

(SS)  44.45 44.33 42.68 46.41 52.29 50.41 50.97 56.23 

NSE(SS) O(SS) - EL(SS) 12.14
1 

25.53 -2.34
ns

 4.14 9.34 22.66 1.78
ns 

2.01
ns 

  

t = 11.543, 

df = 959, 

p < .01 

t = 17.653,  

df = 437, 

p < .01 

t = -1.222, 

df = 259, 

p > .10 

t = 2.296, 

df = 261, 

p < .05 

t = 8.578, 

df = 654, 

p < .01 

t = 12.353, 

df = 234, 

p < .01 

t = 1.056, 

df = 229,  

p > .10 

t = 1.157, 

df = 189,  

p > .10 

MO(FS)  31.51 23.00 53.48 23.91 28.52 21.20 40.97 22.52 

ME
L

(FS)  38.54 38.25 42.69 34.91 35.18 36.56 36.66 31.69 

AE(FS) O(FS) - EL(FS) -7.03 -15.25 10.79 -11.00 -6.66 -15.36 4.31 -9.17 

  

t = -7.517, 

df = 959, 

p < .01 

t = -12.492, 

df = 437, 

p < .01 

t = 5.663, 

df = 259, 

p < .01 

t = -7.172, 

df = 261, 

p < .01 

t = -6.843, 

df = 654, 

p < .01 

t = -10.146, 

df = 234, 

p < .01 

t = 2.826, 

df = 229, 

p < .01 

t = -5.224, 

df = 189, 

p < .01 

MO(ES)  11.80 6.92 6.17 25.54 9.85 5.74 6.29 19.24 

ME
L

(ES)  17.01 17.42 14.62 18.68 12.52 13.04 12.37 12.08 

AE(ES) O(ES) - EL(ES) -5.21 -10.50 -8.45 6.86 -2.67 -7.30 -6.08 7.16 

  

t = -7.447, 

df = 959, 

p < .01 

t = -13.106, 

df = 437, 

p < .01 

t = -7.917, 

df = 259, 

p < .01 

t = 4.041, 

df = 261, 

p < .01 

t = -3.747, 

df = 654, 

p < .01 

t = -7.504, 

df = 234, 

p < .01 

t = -6.944, 

df = 229, 

p < .01 

t = 4.292, 

df = 189, 

p < .01 
a Similar substitute (SS) on promotion 
b Far substitute (FS) on promotion 
c Extreme substitute (ES) on promotion 
nsnot significant  
1 figures in bold indicate that the effect is significant at p < .01and in the expected direction  
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FIGURES 

 

FIGURE 1 

SIMILARITY EFFECT, ATTRACTION EFFECT AND COMPROMISE EFFECT 

 

  
FIGURE 1.1  

SIMILARITY EFFECT 
FIGURE 1.2  

ATTRACTION EFFECT 

FIGURE 1.3  

COMPROMISE EFFECT 
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FIGURE 2 

NEGATIVE SIMILARITY EFFECT, ASYMMETRICALLY DOMINATING AND 

RELATIVELY SUPERIOR PHANTOM 

 

 

 

  

 FIGURE 2.1 NEGATIVE 

 SIMILARITY EFFECT 

FIGURE 2.2 ASYMMETRICALLY 

DOMINATING PHANTOM 

FIGURE 2.3 RELATIVELY 

SUPERIOR PHANTOM 
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FIGURE 3 

ASYMMETRICALLY DOMINATED AND RELATIVELY INFERIOR PHANTOM 

 

 

  

FIGURE 3.1  
RELATIVELY INFERIOR PHANTOM  

FIGURE 3.2  

ASYMMETRICALLY DOMINATED PHANTOM 
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FIGURE 4 

ASYMMETRICALLY DOMINATED AND RELATIVELY INFERIOR DECOY 

 

 

 

  

  

FIGURE 4.1  

ASYMMETRICALLY DOMINATED DECOY 

FIGURE 4.2 

RELATIVELY INFERIOR DECOY 
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FIGURE 5 

INITIAL ATTRIBUTE SPACE 

 

 



001 "Localising temperature risk" by Wolfgang Karl Härdle, Brenda López 
Cabrera, Ostap Okhrin and Weining Wang, January 2011. 

002 "A Confidence Corridor for Sparse Longitudinal Data Curves" by 
Shuzhuan Zheng, Lijian Yang and Wolfgang Karl Härdle, January 2011. 

003 "Mean Volatility Regressions" by Lu Lin, Feng Li, Lixing Zhu and 
Wolfgang Karl Härdle, January 2011. 

004 "A Confidence Corridor for Expectile Functions" by Esra Akdeniz Duran, 
Mengmeng Guo and Wolfgang Karl Härdle, January 2011.  

005 "Local Quantile Regression" by Wolfgang Karl Härdle, Vladimir Spokoiny 
and Weining Wang, January 2011.  

006 "Sticky Information and Determinacy" by Alexander Meyer-Gohde, 
January 2011. 

007  "Mean-Variance Cointegration and the Expectations Hypothesis" by Till 
Strohsal and Enzo Weber, February 2011. 

008 "Monetary Policy, Trend Inflation and Inflation Persistence" by Fang Yao, 
February 2011. 

009 "Exclusion in the All-Pay Auction: An Experimental Investigation" by 
Dietmar Fehr and Julia Schmid, February 2011. 

010 "Unwillingness to Pay for Privacy: A Field Experiment" by Alastair R. 
Beresford, Dorothea Kübler and Sören Preibusch, February 2011.  

011 "Human Capital Formation on Skill-Specific Labor Markets" by Runli Xie, 
February 2011. 

012 "A strategic mediator who is biased into the same direction as the expert 
can improve information transmission" by Lydia Mechtenberg and 
Johannes Münster, March 2011. 

013 "Spatial Risk Premium on Weather Derivatives and Hedging Weather 
Exposure in Electricity" by Wolfgang Karl Härdle and Maria Osipenko, 
March 2011. 

014 "Difference based Ridge and Liu type Estimators in Semiparametric 
Regression Models" by Esra Akdeniz Duran, Wolfgang Karl Härdle and 
Maria Osipenko, March 2011. 

015 "Short-Term Herding of Institutional Traders: New Evidence from the 
German Stock Market" by Stephanie Kremer and Dieter Nautz, March 
2011. 

016 "Oracally Efficient Two-Step Estimation of Generalized Additive Model" 
by Rong Liu, Lijian Yang and Wolfgang Karl Härdle, March 2011. 

017 "The Law of Attraction: Bilateral Search and Horizontal Heterogeneity" 
by Dirk Hofmann and Salmai Qari, March 2011. 

018 "Can crop yield risk be globally diversified?" by Xiaoliang Liu, Wei Xu and 
Martin Odening, March 2011.  

019 "What Drives the Relationship Between Inflation and Price Dispersion? 
Market Power vs. Price Rigidity" by Sascha Becker, March 2011.  

020 "How Computational Statistics Became the Backbone of Modern Data 
Science" by James E. Gentle, Wolfgang Härdle and Yuichi Mori, May 
2011. 

021 "Customer Reactions in Out-of-Stock Situations – Do promotion-induced   
phantom positions alleviate the similarity substitution hypothesis?" by 
Jana Luisa Diels and Nicole Wiebach, May 2011. 

 

SFB 649 Discussion Paper Series 2011 

 
For a complete list of Discussion Papers published by the SFB 649, 
please visit http://sfb649.wiwi.hu-berlin.de. 
 

 
SFB 649, Spandauer Str. 1, D-10178 Berlin 

http://sfb649.wiwi.hu-berlin.de 
 

This research was supported by the Deutsche 
Forschungsgemeinschaft through the SFB 649 "Economic Risk". 



022  "Extreme value models in a conditional duration intensity framework" by 
Rodrigo Herrera and Bernhard Schipp, May 2011. 

023 "Forecasting Corporate Distress in the Asian and Pacific Region" by Russ 
Moro, Wolfgang Härdle, Saeideh Aliakbari and Linda Hoffmann, May 
2011. 

024 "Identifying the Effect of Temporal Work Flexibility on Parental Time with 
Children" by Juliane Scheffel, May 2011. 

025 "How do Unusual Working Schedules Affect Social Life?" by Juliane 
Scheffel, May 2011. 

026 "Compensation of Unusual Working Schedules" by Juliane Scheffel, May 
2011. 

027 "Estimation of the characteristics of a Lévy process observed at arbitrary 
frequency" by Johanna Kappus and Markus Reiß, May 2011. 

028 "Asymptotic equivalence and sufficiency for volatility estimation under 
microstructure noise" by Markus Reiß, May 2011. 

029 "Pointwise adaptive estimation for quantile regression" by Markus Reiß, 
Yves Rozenholc and Charles A. Cuenod, May 2011. 

030 "Developing web-based tools for the teaching of statistics: Our Wikis and 
the German Wikipedia" by Sigbert Klinke, May 2011. 

031 "What Explains the German Labor Market Miracle in the Great 
Recession?" by Michael C. Burda and Jennifer Hunt, June 2011. 

032 "The information content of central bank interest rate projections: 
Evidence from New Zealand" by Gunda-Alexandra Detmers and Dieter 
Nautz, June 2011.  

033 "Asymptotics of Asynchronicity" by Markus Bibinger, June 2011. 
034 "An estimator for the quadratic covariation of asynchronously observed 

Itô processes with noise: Asymptotic distribution theory" by Markus 
Bibinger, June 2011. 

035 "The economics of TARGET2 balances" by Ulrich Bindseil and Philipp 
Johann König, June 2011. 

036 "An Indicator for National Systems of Innovation - Methodology and 
Application to 17 Industrialized Countries" by Heike Belitz, Marius 
Clemens, Christian von Hirschhausen, Jens Schmidt-Ehmcke, Axel 
Werwatz and Petra Zloczysti, June 2011.  

037 "Neurobiology of value integration: When value impacts valuation" by 
Soyoung Q. Park, Thorsten Kahnt, Jörg Rieskamp and Hauke R. 
Heekeren, June 2011. 

038 "The Neural Basis of Following Advice" by Guido Biele, Jörg Rieskamp, 
Lea K. Krugel and Hauke R. Heekeren, June 2011. 

039 "The Persistence of "Bad" Precedents and the Need for Communication: 
A Coordination Experiment" by Dietmar Fehr, June 2011. 

040 "News-driven Business Cycles in SVARs" by Patrick Bunk, July 2011. 
041 "The Basel III framework for liquidity standards and monetary policy 

implementation" by Ulrich Bindseil and Jeroen Lamoot, July 2011. 
042 "Pollution permits, Strategic Trading and Dynamic Technology Adoption" 

by Santiago Moreno-Bromberg and Luca Taschini, July 2011. 
043 "CRRA Utility Maximization under Risk Constraints" by Santiago Moreno-

Bromberg, Traian A. Pirvu and Anthony Réveillac, July 2011. 
 

SFB 649 Discussion Paper Series 2011 

 
For a complete list of Discussion Papers published by the SFB 649, 
please visit http://sfb649.wiwi.hu-berlin.de. 
 

 
SFB 649, Spandauer Str. 1, D-10178 Berlin 

http://sfb649.wiwi.hu-berlin.de 
 

This research was supported by the Deutsche 
Forschungsgemeinschaft through the SFB 649 "Economic Risk". 

 
 



044 "Predicting Bid-Ask Spreads Using Long Memory Autoregressive 
Conditional Poisson Models" by Axel Groß-Klußmann and Nikolaus 
Hautsch, July 2011. 

045 "Bayesian Networks and Sex-related Homicides" by Stephan 
Stahlschmidt, Helmut Tausendteufel and Wolfgang K. Härdle, July 2011. 

046 “The Regulation of Interdependent Markets“, by Raffaele Fiocco and 
Carlo Scarpa, July 2011. 

047 “Bargaining and Collusion in a Regulatory Model“, by Raffaele Fiocco and 
Mario Gilli, July 2011. 

048 “Large Vector Auto Regressions“, by Song Song and Peter J. Bickel,  
August 2011. 

049 “Monetary Policy, Determinacy, and the Natural Rate Hypothesis“, by 
Alexander Meyer-Gohde, August 2011. 

050 “The impact of context and promotion on consumer responses and 
preferences in out-of-stock situations“, by Nicole Wiebach and Jana L. 
Diels, August 2011. 

 
 
 
 
 
 

 
 
 
 
 
 
 

SFB 649 Discussion Paper Series 2011 

 
For a complete list of Discussion Papers published by the SFB 649, 
please visit http://sfb649.wiwi.hu-berlin.de. 
 

 
SFB 649, Spandauer Str. 1, D-10178 Berlin 

http://sfb649.wiwi.hu-berlin.de 
 

This research was supported by the Deutsche 
Forschungsgemeinschaft through the SFB 649 "Economic Risk". 


	Frontpage 050.doc
	download.pdf
	Endpage 050.doc

