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ABSTRACT 

As firms strategically extend assortments to satisfy heterogeneous consumer preferences, 

consumers are more likely to encounter items that they personally find unappealing. In this 

research, we find that, although adding unattractive items to an assortment does not affect actual 

consumption, people erroneously believe that this addition will negatively affect their 

experience, reducing both their enjoyment and the amount they will consume. We propose that 

this erroneous prediction derives from two mechanisms. First, whereas consumption decisions 

focus on the items being consumed, predictions tend to take the entire assortment into account, 

including the unattractive items (i.e., predictions are more holistic). Second, consumers believe 

that considering the unattractive items will reduce how much they will enjoy the attractive items 

(i.e., consumers intuit hedonic assimilation). As a result, we find that consumers expect they will 

enjoy the extended assortment less, will consume fewer items from it, are willing to pay less for 

it, and are more likely to trade it. However, the negative effect of the additional unattractive 

items can be eliminated when predictions are made for individual items (countering holistic 

processing) or when consumers cannot consume the unattractive items (countering imagined 

hedonic assimilation).  

 

Keywords: prediction bias, consumption amount, hedonic assimilation, enjoyment, holistic 

processing 
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Consumers are constantly exposed to new options in the marketplace. For instance, 

Netflix added 371 new original TV shows and movies in 2019 alone, while Kit Kat has 

introduced more than 200 different flavors over the last 20 years. Adding new options can be a 

good strategy for multiple reasons. It helps companies keep the brand alive in consumersô minds, 

it allows them to compete for shelf space, andðmost importantðit provides a greater variety to 

satisfy heterogeneous preferences. Providing more options can also benefit consumers by 

allowing them to maintain flexibility when making a choice (Kahn and Lehmann 1991; Reibstein, 

Youngblood, and Fromkin 1975) and by increasing their expected and actual utility (Berger, 

Draganska, and Simmonson 2007; Sevilla, Zhang, and Kahn 2016). 

Of course, not all new options are well received by all consumers. While firms tend to 

initially offer options that appeal to a majority of consumers, subsequent product introductions 

tend to appeal to increasingly smaller consumer segments. As such, additional options may be 

liked less than existing options and may even be perceived as unattractive by a majority of 

consumers. Although consumers are free not to purchase options they donôt like, they can still be 

confronted with these unattractive options in several ways. The options could simply be part of 

the assortment consumers encounter in a store or they could be bundled with options consumers 

do like. For instance, unattractive options could be included in a candy variety pack, the Netflix 

database, a restaurant buffet, or a free promotional add-on.  

The objective of this paper is to examine how consumers think the inclusion of these 

unattractive options may change their consumption experience. Specifically, we investigate how 

the addition of unattractive items affects consumersô predictions about how much they will 

consume and how much they will enjoy their consumption experience. We will also examine how 

this predicted effect of adding unattractive options compares to the actual effect on consumption. 
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Specifically, we examine the predicted and actual effects of adding subjectively unattractive items 

(i.e., items that are negatively perceived based on consumersô idiosyncratic preferences) in the 

context of repeated consumption (i.e., where people consume individual units consecutively and 

independent from each other, such as eating candies or watching YouTube clips). For instance, 

how does adding some promotional candy of an exotic flavor that a consumer doesnôt like affect 

that consumerôs predicted and actual consumption of the candy they do like?  

We expect that, in the context of independent sequential consumption, adding 

unattractive options will usually not affect the actual consumption experience. Since consumers 

will still have the same number of attractive items available to them, and since they can simply 

consume these separately while ignoring the unattractive ones, we do not anticipate any 

discernible effect on how many attractive items they will consume, nor how much they will 

enjoy these items. However, although the additional unattractive items may fail to affect actual 

consumption, they may nevertheless influence consumersô predictionsðas consumers may rely 

on different processing modes when predicting than when consuming. Specifically, we propose 

that, although people consume each unit in a piecemeal manner, one at a time, during actual 

consumption, they tend to process the entire assortment in a more holistic manner during 

prediction. This holistic processing mode implies that they imagine consuming the attractive 

items in the context of the unattractive ones. Furthermore, we propose that consumers intuit that 

the unattractive items will negatively affect their enjoyment of the attractive ones, that is, 

consumers believe in hedonic assimilation. As a result, we expect consumers to predict that 

adding unattractive items will decrease both their enjoyment and their consumption of the 

attractive items, even though it will not affect the actual consumption experience. 
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We aim to make two types of contributions with this paper. Our first objective is to add to 

prior demonstrations that sometimes ñless is more.ò This includes observations that products are 

less likely to be chosen if they have additional features that consumers do not value (Simonson, 

Carmon, and OôCurry 1994) and that products seem less attractive when moderately positive 

information is added to highly positive information (Weaver, Garcia, and Schwarz 2012). We 

aim to extend this literature by focusing on consumersô beliefs about how additional independent 

items will affect their consumption experience through hedonic assimilation (a process that is 

unique to experiences). We will later discuss our intended contribution to this literature in more 

detail. 

Our second objective is to contribute to the literature on consumersô forecasts of their 

consumption experiences. We aim to contribute both to the extensive research on consumersô 

forecasts of their consumption enjoyment (a type of affective forecasting) and the rather limited 

research on consumersô forecasts of their consumption amount. Whereas predictions of 

enjoyment can drive purchase decisions (you are more likely to purchase candy if you think 

youôll enjoy it), predictions of consumption amount can influence purchase amounts (how much 

candy to buy) as well as whether to purchase at all (you are more likely to pay for a Netflix 

subscription if you think you will watch more movies). Moreover, similar to affective forecasting 

errors, incorrect predictions of consumption amount can also lead to suboptimal consumer 

decisions. For instance, if consumers underestimate their consumption amount, they may 

purchase packages that are too small, select a subscription plan that is too restrictive, or fail to 

realize the value of a service that they would use more than they anticipate. 

In the following section, we will discuss why the addition of unattractive options may 

lead consumers to expect to consume fewer items and enjoy them less. We will first discuss why, 
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compared to actual consumption, predictions may be more sensitive to context (such as the 

additional unattractive options). Next, we will discuss why the impact of that context is likely to 

be perceived as negative rather than positive.   

 

Different Processing Modes of Prediction versus Consumption 

 We propose that, when consumers predict their consumption experience, they process 

information in a more holistic, less narrow manner than when they are engaged in actual 

consumption. As a result, compared to consumption, consumersô predictions are more likely to 

consider how their experience may be influenced by contextual factors, including the presence of 

unattractive options.  

The hedonic forecasting literature has documented many instances in which people 

incorrectly predict their enjoyment of an experience because they overestimate the impact of 

contextual factors (e.g., Buechel et al. 2014; Ebert and Meyvis 2014; Hsee and Zhang 2004; 

Morewedge et al. 2010; Novemsky and Ratner 2003). As Morewedge and colleagues (2010) 

explain, forecasters often do not realize the extent to which the actual experience consumes and 

focuses cognitive resources, leading forecasters to overstate the impact of contextual variables, 

such as the value of alternative consumption options. When consumers are merely considering a 

consumption experience, they can take all the aspects of the experience into account. However, 

when they are engaged in a consumption experience, their attention tends to be absorbed by 

whatever they are currently consuming.  

 In a similar way, we expect that, when confronted with an assortment that includes 

additional unattractive items, consumers are more likely to take these additional items into 

account when they are predicting their consumption than when they are actually consuming. 
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Since predicting is less absorbing than consuming, it tends to leave sufficient cognitive resources 

to consider all aspects of the experience (Morewedge et al. 2010). Moreover, mere exposure to a 

product can trigger the automatic mental simulation of the consumption (e.g., Eelen, Dewitte, 

and Warlop 2013; Elder and Krishna 2012), which implies that people may have an automatic 

reaction to the unattractive items even though they donôt plan to consume them. Yet, while 

considering an assortment may involve holistic processing of the entire assortment (including the 

unattractive items), actual consumption occurs in a piecemeal, sequential way, focusing 

consumersô attention on the piece they are currently consuming, leaving fewer cognitive 

resources to contemplate the additional unattractive items.  

 Consider, for instance, a consumer who is anticipating a buffet of delicious sushi dishes, 

which also includes fermented squid and boiled locustsðdishes this consumer finds particularly 

unappealing. We propose that, when predicting how many sushi dishes she will consume, and 

how much she will enjoy them, she will be influenced by the presence of these unappealing 

items, even though during actual consumption she will be narrowly focused on the sushi dishes 

she will actually eat. 

 

Beliefs about Context Effects: Hedonic Contrast versus Hedonic Assimilation 

 We have proposed that the additional unattractive items are more likely to affect 

consumersô predicted consumption than their actual consumption. Yet how do consumers believe 

these items would affect their consumption? One possibility is that they believe the presence of 

unattractive items would improve the consumption of the attractive items. Indeed, there is ample 

evidence that consumers often have strong intuitions about hedonic contrast, the belief that 

consumption of one product can become more enjoyable when compared to the consumption of 
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an inferior alternative. For instance, Novemsky and Ratner (2003) observed that participants 

believed that a jellybean would taste better following consumption of an inferior flavor than 

following consumption of a superior flavor. Similarly, Morewedge and colleagues (2010) found 

that participants expected that they would enjoy eating potato chips more if  they were eaten 

following worse tasting sardines rather than following better tasting chocolates. Note that, 

although participants in both sets of studies anticipated hedonic contrast, they did not actually 

experience it: their enjoyment of the jellybeans or potato chips did not depend on what they had 

consumed earlier. In sum, even though the addition of unattractive items may not affect their 

actual consumption experience, consumers may expect hedonic contrast, in which case they 

would predict that these unattractive items will increase their enjoyment (and likely their 

consumption) of the attractive items. 

 However, considering an assortment that includes unattractive items is different from the 

studies that have documented hedonic contrast in one critical way. Specifically, the unattractive 

items are not separated from the attractive ones, but instead are part of the same assortment that 

is being considered. Consumers are predicting how much they will enjoy the sushi buffet, the 

variety pack of candies, or the video streaming service, which include both attractive and 

unattractive options (even though they likely will only consume the attractive ones). In that case, 

we expect predictorsô holistic processing of the assortment to result in beliefs of hedonic 

assimilation rather than hedonic contrast. That is, we expect consumers to intuit that the presence 

of the unattractive items will reduce their enjoyment of the attractive items, leading them to 

consume fewer items. Indeed, prior research has shown that a target tends to be assimilated 

toward a reference point, rather than contrasted against it, if target and reference point are part of 

the same representation (Schwarz and Bless 2007). Since the additional unattractive items are 
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part of the same assortment as the attractive ones, they will be included in predictorsô holistic 

mental representation of the consumption experience, causing them to anticipate hedonic 

assimilation rather than contrast. Holistic (or gestalt) processing tends to lead people to perceive 

separate components as a coherent overall experience and makes them sensitive to how these 

components interact with each other to form a combined experience (Koffka 1935; Nisbett et al. 

2001; Nisbett and Miyamoto 2005). In sum, we expect that predictorsô holistic processing of the 

assortment will lead them to expect that the unattractive items will undermine their enjoyment of 

the attractive ones (i.e., hedonic assimilation), even though actual consumers instead focus on 

each individual item being consumed. As a result, predictors will erroneously predict that the 

addition of unattractive items will reduce their enjoyment and reduce their consumption.  

 Consider again the consumer who is anticipating the delicious sushi buffet. We propose 

that, when a few unappealing dishes are added to the buffet, it will worsen her holistic 

impression of the buffet and reduce how much she expects to enjoy the delicious sushi dishes 

and, consequentially, reduce how many dishes she expects to consume. In other words, she will 

expect to consume fewer dishes, even though the same number of attractive sushi dishes remain 

available and the total number of dishes has even increased.  

 

Related Findings: Negative Consequences of Additions 

 Our research aims to add to a substantial prior literature showing that consumers 

sometimes react less favorably when they are given more (e.g., Meyvis and Janiszewski 2002; 

Popkowski-Leszczyc, Pracejus, and Shen 2008; Simonson, Carmon, and Curry 1994; Spiller and 

Ariely 2020). For example, adding non-valued features to a product provides consumers with a 

reason not to purchase (Simonson, Carmon, and Curry 1994), and increasing the number of ways 
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in which a gift card can be used by adding inferior conversion opportunities reduces the 

perceived value of the gift card (Spiller and Ariely 2020). Whereas prior studies have examined 

different ways in which adding to an offer can negatively affect choice and evaluation, the 

current research focuses on how it can affect consumersô expectations about the consumption 

experience, that is, how much they will enjoy and consume of the assortment. Furthermore, our 

focus on the consumption experience also brings to the fore a new driver of the negative effects 

of inferior additions: consumersô belief in hedonic assimilation. 

 Our research also relates to the extensive literature on averaging effects, that is, the 

finding that people often evaluate a combination of elements by averaging their reactions to each 

element, rather than by adding them (e.g., Anderson 1965; Chernev and Gal 2010; Troutman and 

Shanteau 1976; Weaver et al. 2012). For instance, people are willing to pay less for a hotel with 

a 5-star pool and a 3-star restaurant than for a hotel with only a 5-star pool (Weaver et al. 2012) 

and they are sometimes willing to pay less for a combination of expensive and inexpensive items 

than for the expensive item alone (Brough and Chernev 2012). Our prediction that people will 

expect to enjoy an assortment with attractive and unattractive items less than an assortment with 

solely attractive items is fully consistent with such an averaging rule. That being said, our 

proposed mechanism, the belief in hedonic assimilation, also produces other outcomes that 

cannot be described as averaging. For instance, we expect not only the predicted enjoyment of 

the assortment to decline, but also the predicted enjoyment of the attractive items, as well as the 

predicted total consumption amount.  

 Finally, our research also relates to the literature on disgust and contamination (Rozin and 

Fallon 1987). Indeed, consumers may believe that the additional unattractive items will 

ñcontaminateò the attractive items by transferring their unattractive properties to them, especially 
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if they are in physical contact with each other (i.e., product contagion; Morales and Fitzsimons 

2007). Although imagined contagion may certainly contribute to our effect, we view this as a 

subset of a more general belief in hedonic assimilation. This general hedonic assimilation 

mechanism is not contingent on physical contact or feelings of disgust and can be attenuated by 

reducing predictorsô holistic processing.  

 To summarize, we propose that consumers will expect that adding unattractive items to 

an assortment will reduce how much they will enjoy that assortment and how much they will 

consume from itðeven though it is unlikely to affect the actual consumption experience. We 

further propose that this effect will follow from the fact that consumers tend to contemplate 

assortments in a holistic manner (unlike the piecemeal, sequential processing that occurs during 

consumption) and intuit that the presence of unattractive items will reduce their enjoyment of the 

attractive items (i.e., they expect hedonic assimilation). This research adds to prior work on the 

negative effects of (inferior) additions on consumer choice and judgment by examining effects 

on expected enjoyment and consumption. Furthermore, while some of the predicted outcomes 

are consistent with averaging heuristics or product contagion, our proposed mechanism also 

predicts effects that are not fully captured by either. 

 

STUDIES OVERVIEW  

 Seven studies involving the consumption of food or entertainment offer converging 

evidence supporting our hypothesis. Study 1 demonstrates that, when unappealing jellybeans are 

added to an assortment of participantsô favorite jellybeans, participants expect to eat fewer 

jellybeans and to enjoy the experience of eating their favorite jellybeans less, even though the 

addition does not affect their actual consumption or enjoyment. In study 2, we conceptually 
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replicate this finding with a different consumption activity (browsing of animal pictures). Study 

3 generalizes the effect to store assortments, by demonstrating that merely adding unattractive 

options to a restaurant menu negatively impacts participantsô expected experience. Next, study 4 

shows, with consequential choices, that participants are willing to trade their preferred candy for 

less preferred candy to avoid additional unattractive options. The last three studies (5, 6, and 7) 

provide evidence for both components of the proposed mechanism: holistic processing by 

predictors and the belief in hedonic assimilation. Specifically, study 5 confirms the importance 

of predictorsô holistic processing mode by showing that the negative impact of unattractive 

additions is attenuated when people make the prediction in a piecemeal manner, as they would 

during actual consumption. Studies 6 and 7 tests the boundaries of participantsô hedonic 

assimilation beliefs by showing that the negative effect of unattractive additions reduces when 

participants cannot consume them (and thus are less likely to simulate doing so) (study 6) and 

when the consumption of the unattractive items is cognitively separated from the attractive ones 

(study 7A), but not when they are physically separated (study 7B). Throughout, we also find that 

participants explicitly endorse their belief in hedonic assimilation and that this belief moderates 

the negative impact of the unattractive additions.   

In all studies, each item was noticeably a separate, independent unit and participants 

could readily distinguish unattractive items from attractive ones. Thus, the possibility of 

confusion between the attractive and unattractive items, potential search cost, and the risk of 

accidentally consuming the unattractive items was kept to a minimum.  

 We preregistered all studies on AsPredicted.org, except for studies 1 and 7A. Following 

the preregistered analysis plan, we applied 90% winsorizing to the consumption amount and 

willingness-to-pay measures and excluded those participants from the analysis who did not pass 
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the instruction comprehension check and those who liked the unattractive items or disliked the 

attractive items. These exclusions and the accompanying measures they are based on are detailed 

in web appendices A and B. Since studies 1 and 7A were not preregistered, we did not exclude 

any data from those studies, but web appendix B details the results when we follow the same 

exclusion criteria as for the preregistered studies (the conclusions remain unchanged). 

 

STUDY 1: EATING JELLYBEANS  

 

In study 1, we present participants with an assortment of jellybeans and examine how 

adding extra jellybeans of a flavor participants donôt like affects their predicted (study 1A) and 

actual (study 1B) consumption experience. We selected six flavors of jellybeans that are 

commonly sold in the market: three flavors that are generally liked (cotton candy, 7UP, Pina 

Colada) and three flavors that could potentially be unappealing to participants based on their 

idiosyncratic preference (root beer, licorice, and tabasco; appendix A).  

 

Study 1A: Predictions 

In study 1A, we measured participantsô predictions about their consumption amount and 

enjoyment. We expected that participants would intuit that they would consume fewer jellybeans 

and enjoy them less when jellybeans of an unappealing flavor were added to their assortment. 

 

Method 

Participants. Eighty-four undergraduate students (38% female; Mage = 19.8) participated 

in exchange for course credit. All observations are included in the analysis.  
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Design and Procedure. This study used a 2-cell (control vs. unattractive flavor added) 

within-subject design. Participants were seated in individual lab cubicles. They were asked to 

first taste one jellybean of each of six different flavors and then rank the flavors in order of 

preference. After ranking, they were presented with a photo of a plate containing 50 jellybeans of 

their most preferred flavor1. They then indicated how many of those 50 jellybeans they would eat 

if they could eat as many as they wanted during the remainder of the session (open-ended). Next, 

they were asked how happy they would be to receive this assortment, from which they could eat 

as many as they wanted (1 = not happy at all, 7 = very happy).2  

They were then asked to imagine that, instead of only receiving 50 jellybeans of their 

favorite flavor, they also received an additional 15 jellybeans of another flavor (for which we 

selected their least preferred flavor). The jellybeans were presented on the same plate, but clearly 

distinguishable by color (see appendix A). Participants again were told that they would be able to 

eat as many jellybeans as they wanted. They then made the same two predictions for this second 

assortment. Finally, to test whether participants indeed expected hedonic assimilation, we asked 

participants how the addition of their least preferred flavor would affect their enjoyment of 

eating their most preferred flavor (-4 = make it much less enjoyable, 0 = no effect, 4 = make it 

much more enjoyable). 

 

Results  and Discussion 

Participants predicted that they would eat reliably fewer jellybeans from the assortment if 

they were to receive 15 unattractive jellybeans in addition to 50 of their favorite jellybeans 

 
1 Note that we never referred to the flavors as ñmost preferredò (or ñleast preferredò) but instead simply 

specified the flavor that corresponded to each participantôs top (or bottom) ranking. 
2 In subsequent studies, except for studies 5 and 7, we changed this question to a measure of predicted 

enjoyment of consuming the assortment, rather than predicted happiness with the assortment itself. 
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(Mcontrol = 23.6, SD = 15.8 vs. Madded = 21.5, SD = 14.7, F(1, 83) = 9.75, p = .002, – = .105). 

They also predicted they would be less happy to receive this enlarged assortment (Mcontrol = 5.4, 

SD = 1.5 vs. Madded = 4.3, SD = 1.6, F(1, 83) = 83.77, p < .001, – = .502). Critically, 

participants indeed expected hedonic assimilation to occur: they indicated that the addition of the 

unattractive jellybeans would make eating their favorite jellybeans less enjoyable (M = -0.5, SD 

= 1.35; compared to 0: t(83) = -3.24, p = .002, d = 0.35).  

 

Study 1B: Actual Consumption 

Participants in study 1A expected that the addition of the unattractive jellybeans would 

reduce both their enjoyment of their favorite jellybeans and how many they would eat. We have 

argued that the unattractive jellybeans are unlikely to affect their actual consumption experience 

as people are likely to be focused on the jellybeans they are eating, which they are consuming 

sequentially and independently of the other jellybeans in the assortment. In study 1B, we test the 

effect of adding unattractive jellybeans on actual consumption, using the same jellybean flavors 

and participants from the same population as used in study 1A.  

To make sure that participantsô predictions would not affect their consumption, we did 

not measure predictions prior to consumption. Instead, at the end of the study, we asked 

participants to estimate how their consumption experience (amount and enjoyment) would have 

been different if they had been in the other condition (either with or without the additional 

jellybeans). Furthermore, we also measured participantsô willingness to pay for their assigned 

assortment as a possible downstream consequence of their hedonic assimilation intuitions. 

 

Method 
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Participants. Two hundred fifty-seven undergraduate students (55% female; Mage = 19.9) 

participated in exchange for course credit. Consumption data for three participants were not 

recorded by the experimenter and are thus missing. 

Design and Procedure. Participants were randomly assigned to one of two conditions 

(control vs. unattractive flavor added). As in study 1A, participants were seated in individual 

cubicles, tasted the same six sample jellybeans, and ranked them in order of preference. They 

were told that an assortment of jellybeans would be randomly created by the computer and that 

they could eat as many of those jellybeans as they wanted during the session. Those in the 

control condition were given a plate with 50 jellybeans of their favorite flavor, whereas those in 

the added condition were given an additional 15 jellybeans of their least-preferred flavor (on the 

same plate). Participants then proceeded to other unrelated studies for approximately one hour, 

during which they could eat the assigned jellybeans.  

After the session ended, we asked participants to indicate how much they were willing to 

pay for the given assortment (open-ended). They also indicated whether they thought they would 

have eaten a different number of jellybeans if they had received the other assortment 

(counterfactual consumption; e.g., ñSuppose that in addition to the 50 [cherry] jellybeans, you 

also received 15 jellybeans of [root beer]. Do you think you would have eaten more or fewer 

from the assortment in total?ò -3 = definitely fewer, 0 = the same, and 3 = definitely more) and 

how much they enjoyed eating their favorite jellybeans (e.g., ñHow enjoyable was it to eat 

[cherry] jellybeans during this session?ò 1 = not at all enjoyable, 7 = very much enjoyable).  

 

Results  and Discussions 
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Consumption amount. As expected, adding the unattractive jellybeans did not affect the 

total number of jellybeans participants consumed (Mcontrol = 17.6, SD = 17.9 vs. Madded = 17.0, 

SD = 17.4; F < 1, p = .802), nor did it change their consumption of their favorite jellybeans 

(Mcontrol = 17.6, SD = 17.9 vs. Madded = 16.5, SD = 16.7; F < 1, p = .624). 

Enjoyment of eating the favorite jellybeans. Adding unattractive jellybeans also did not 

affect participantsô enjoyment of eating their favorite jellybeans (Mcontrol = 4.33, SD = 1.7 vs. 

Madded = 4.27, SD = 1.8; F < 1, p = .810). As such, there was no evidence of hedonic assimilation 

during actual consumption. 

Willingness to pay. Although adding unattractive jellybeans did not change participantsô 

consumption or enjoyment, those who received the additional unattractive jellybeans were 

willing to pay less for their assortment than those who did not (Mcontrol = $1.59, SD = 1.6 vs. 

Madded = $1.22, SD = 1.2; F(1, 253) = 4.17, p = .042, – = .016). 

Counterfactual consumption amount. Moreover, participants in the control condition 

believed they would have eaten fewer jellybeans if they had received the additional unattractive 

jellybeans (Mcontrol = -1.1, SD = 1.7; compared to 0: t(124) = -7.37, p < .001, d = 0.66). Thus, like 

the predictors in study 1A, these participants believed that the unattractive jellybeans would have 

negatively affected their experience. Interestingly, participants who had actually been given the 

assortment with the unattractive jellybeans did not believe that removing them would have 

increased their consumption (Madded = 0.2, SD = 1.4; compared to 0: t(129) = 1.29, p = .20, d = 

0.11), suggesting some level of learning from experience. Specifically, participants who received 

both flavors of jellybeans may have realized that the presence of the unattractive jellybeans did 

not diminish the experience of eating their favorite jellybeans.  
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Together, studies 1A and 1B indicate that, even though people expect that adding 

unattractive options to an assortment will reduce their enjoyment and consumption of the 

attractive options, it does not affect their actual consumption. Those who received the 

unattractive jellybeans in study 1B showed some indication that they had learned that these did 

not diminish the consumption experience, yet they were still willing to pay less for the 

assortment than those in the control condition. 

 

STUDY 2: VIEWING IMAGES   

  

Whereas studies 1A and 1B measured predictions and actual consumption with different 

participants, in study 2, we asked the same participants to first make predictions and then engage 

in consumption. Furthermore, to test the generalizability of the effect, we examined a different 

type of experience, the viewing of photographs. We expected that participants would predict that 

they would view fewer images and would enjoy the experience less when the set included 

additional unpleasant imagesðeven when they did not need to view those images. Yet, we 

expected actual consumption and enjoyment to be unaffected by the additional unpleasant 

images.  

 

Method 

Participants. One hundred and seventy-six undergraduate students (53% female; Mage = 

20.1) participated in this study in exchange for course credit. After the preregistered data 

exclusions, we were left with 141 observations. 
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Design and Procedure. This study used a 2 (control vs. unpleasant images added) x 2 

(response type: prediction vs. consumption) mixed design with the addition of unpleasant images 

as a between-subjects factor. Participants were informed that they would receive a set of images 

and that they could view as many images as they wanted during the next three minutes. They 

were told that the computer would randomly compile a set of images from two databases: a 

database with images of cute animals and a database with images of roaches. After seeing a few 

examples from each database, participants were told they would either receive a set of 60 cute 

animal images, or a set of 60 cute animal images with an additional 10 roach images.  

Next, they were shown what the set of 60 cute animal images would look like. 

Specifically, they were shown a screenshot of 60 icons arranged in a grid that they would be 

using to view the images (clicking on each icon would reveal a unique image). They were then 

asked to predict how many of these images they would view during the next three minutes if they 

were assigned that set (open-ended), as well as how much they would enjoy viewing the images 

they wanted to view from that set (1 = not at all, 7 = very much). The order of these two 

questions was counterbalanced. They were then shown the other set of images, a set of 60 cute 

animal images and 10 roach images (see appendix B for a screenshot of the grid, note that the 

roach images were separated and thus easily avoidable), and asked to make the same two 

predictions for this set.  

Next, participants were randomly assigned to one of the two sets of images (with or 

without the unpleasant roach images) and viewed as many images from their set as they wanted 

for the next three minutes. After the viewing experience, we measured how much they enjoyed 

viewing the images (1 = not at all, 7 = very much). Finally, we also measured participantsô belief 

in hedonic assimilation: participants were asked to imagine that they had received the other set 
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and to indicate how the presence (absence) of the roach images would have affected their 

enjoyment of viewing the cute animal images (e.g., ñSuppose that in addition to the 60 images of 

cute animals, you had also received 10 images of roaches. How would the presence of the roach 

images have affected your enjoyment of viewing the images of cute animals?ò; -4 = made it 

much less enjoyable, 0 = no change, and 4 = made it much more enjoyable).  

 

Results and Discussion 

As the order of the two questions measuring consumption amount and enjoyment did not 

interact with our manipulation, we collapsed across the order conditions in our analyses. 

Although each participant made predictions for both sets, the analysis only used the predictions 

for the set they were assigned during consumption. This allowed us to compare each 

participantôs actual consumption and enjoyment to their relevant corresponding predictions. 

Consumption amount. We ran a repeated-measures ANOVA on the total consumption 

amount with response type as a within-subject factor and addition as a between-subjects factor. 

As expected, adding the unpleasant images had a different effect on prediction than on 

consumption (F(1, 149) = 12.58, p < .001, – = .078; see figure 1). Although participants 

predicted they would view fewer images when they received roach images in addition to cute 

animal images (Mcontrol = 35.7, SD = 23.8 vs. Madded = 27.8, SD = 22.4; F(1, 149) = 4.39, p 

= .038, – = .029)3, the addition of the unpleasant images had no effect on the total number of 

images they actually viewed (Mcontrol = 47.4, SD =19.0 vs. Madded = 51.6. SD = 18.7; F(1, 149) = 

 
3 The within-subject analysis of each participantôs consumption predictions for both sets yields the same 

result: participants predicted they would view fewer images from the set with additional roach images 

(Mcontrol = 34.8, SD = 23.5 vs. Madded = 27.1, SD = 22.7; F(1, 150) = 37.4, p < .001, – = .20). 
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1.90, p = .170, – = .013), nor did it specifically affect the number of attractive images they 

viewed (Mcontrol = 47.4, SD =19.0 vs. Madded = 48.3, SD = 17.5; F < 1, p = .744).  

Note that an alternative analysis of participantsô (predicted or actual) likelihood of 

viewing all 60 attractive images similarly revealed that participants mispredicted the impact of 

the unpleasant images (…(1) = 7.03, p = .008, • = .21). Although participants were less likely to 

predict that they would view all attractive images when the unpleasant images were added 

(Pcontrol = 45%, Padded = 15%; ʔ(1) = 15.5, p < .001, • = .32), the two assortments did not differ 

in the actual proportion of participants who viewed all 60 images (Pcontrol = 61% vs. Padded = 

58%; ʔ < 1, p = .696) 

FIGURE 1. PREDICTED VERSUS ACTUAL IMAGES VIEWED IN STUDY 2 

 
Note. Error bars denote the 95% confidence interval. 
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64.33, p < .001, – = .30)4, it did not affect their actual enjoyment (Mcontrol = 5.5, SD = 1.6 vs. 

Madded = 5.1, SD = 1.8; F(1, 150) = 2.41, p = .123, – = .016). Those who received only cute 

animal images accurately predicted how much they would enjoy viewing the images (Mpredicted = 

5.7, SD = 1.5 vs. Mactual = 5.5, SD = 1.6; F < 1, p = .332). However, those who received 

additional roach images underestimated how much they would enjoy viewing the images (M 

predicted = 3.7, SD = 1.6 vs. M actual = 5.1, SD = 1.8; F(1, 150) = 65.50, p < .001, – = .304). 

FIGURE 2. PREDICTED VERSUS ACTUAL ENJOYMENT IN STUDY 2

 
Note. Error bars denote the 95% confidence interval. 
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cute animal images (M = 2.0, SD = 1.8; compared to 0: t(77) = 9.61, p < .001, d = 1.09). Thus, 

even after going through the experience, participants in both conditions expressed beliefs 

consistent with hedonic assimilation. Unlike in study 1B, even participants in the added 

condition did not show signs of learning.  

In sum, similar to participantsô intuitions about adding unappealing jellybeans in study 1, 

participants in study 2 erroneously predicted that adding unpleasant images would reduce their 

consumption amount as well as their overall enjoyment. Note that participants in both studies 

were informed of the composition of both sets and thus could easily tell that the only difference 

between the two sets was the availability of the unappealing jellybeans or the unpleasant images, 

neither of which they had to consume. Yet, in both studies participants explicitly stated that the 

presence of the unattractive options would reduce their enjoyment of the attractive options 

(which is consistent with their predicted reduction in consumption and enjoyment of the 

assortment). In spite of participantsô intuitions of hedonic assimilation, the actual consumption 

experience wasnôt affected by the addition of unattractive options, consistent with the view that 

consumption is more narrowly focused than the (more holistic) prediction. 

One possible alternative account for participantsô misprediction is that, in the actual 

experience, participants may have adapted to the presence of unpleasant images and learned to 

ignore themðalthough they did not anticipate this adaptation process. In a preregistered follow-

up study (N = 240; supplemental study 1, see web appendix F for full methods and results), we 

addressed this possibility by rearranging the icons every time participants viewed an image, 

making the presence of roach images more salient. However, continuously rearranging the icons 

did not reduce the consumption amount. 
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We conducted a second follow-up study (N = 216; supplemental study 2, see web 

appendix G for full methods and results) to examine whether the negative effect of additional 

unpleasant images on participantsô predictions would replicate when those unpleasant images are 

less extreme. We again presented an assortment of 50 cute animal images, but now added 10 

boring print advertisements for financial firms, rather than images of roaches. As in study 2, 

adding the boring ads decreased participantsô predictions of consumption amount and enjoyment. 

Furthermore, participants again intuited that adding the print ads would lower their enjoyment of 

viewing the cute images.  

Finally, we conducted a third follow-up study (N = 176, supplemental study 3, see web 

appendix H for full methods and results) to test the possibility that participants were using their 

responses to express their displeasure with receiving unattractive options, rather than sincerely 

believing they would reduce their consumption and enjoy the experience less. Specifically, in 

this study, we tested whether people also predict that unattractive additions will lower 

consumption and enjoyment when they are making predictions for others and are incentivized 

for accuracy. Participants were provided with a description of the procedure of study 2 and asked 

to estimate how many images participants in that study viewed. Critically, to motivate 

participants to provide accurate estimates, they were told that the two best guesses would receive 

a $25 Amazon gift card. Yet, participants again estimated that those who had received additional 

roach images viewed fewer images in total than those who had not. Moreover, the majority of 

participants (82.3%) also believed that those who had received the additional roach images 

enjoyed their viewing experience less than those who had not. These results indicate that people 

genuinely believe that receiving additional unattractive items reduces enjoyment and 

consumption of an assortment. 
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STUDY 3: SUSHI RESTAURANT  

 

In the previous studies, participants expected that their consumption and enjoyment 

would be reduced if an assortment they received included additional, unattractive items. In this 

next study, we examine whether this (expected) negative impact extends to unattractive items 

that are added to a store assortment, specifically, a restaurant menu. If unattractive items can 

have a negative effect if they are merely added to a menu (and thus not received by participants 

as part of their own assortment), this would demonstrate the generalized nature of the effect. 

 

Method 

Participants. A total of 153 Amazon Mechanical Turk participants (43% female; Mage = 

37.8) completed the study for monetary compensation. After the preregistered data exclusions, 

we were left with 99 observations.5  

Design and Procedure. We used a 2-cell (control vs. unattractive dishes added) within-

subject design. Participants were shown a discounted special lunch menu for a Japanese 

restaurant, consisting of 15 sushi items (appendix C). After examining the menu, they indicated 

how much they would enjoy eating food from the menu (1 = not at all, 7 = very much) and how 

many pieces they would eat in total (open-ended). Next, they were asked to consider a different 

menu from the same restaurant, which included the same 15 sushi dishes as well as three 

additional dishes which were pretested to be generally disliked: preserved eggs, fermented squid, 

and boiled locusts (web appendix C). Participants then indicated how much they would enjoy 

 
5 Following the preregistered criteria, we ended up eliminating more responses than expected based on a 

pretest. Specifically, 43 participants (28.1%) liked at least two of the unattractive dishes, 7 participants 

disliked the original sushi menu (4.6%), and 14 participants failed the attention check. However, the key 

results generally held with different, less restrictive exclusion criteria (see web appendix B). 
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eating food from the new menu with the additional dishes (1 = not at all, 7 = very much) and 

how many pieces they thought they would eat in total. Finally, to measure their belief in hedonic 

assimilation, we asked how the presence of the three additional dishes on the menu would affect 

their enjoyment of eating the original sushi dishes (-4 = make them much less enjoyable, 0 = no 

effect, 4 = make them much more enjoyable).  

 

Results and Discussion 

As hypothesized, when the three unappealing dishes were added to the menu, participants 

predicted they would enjoy eating food at the restaurant less (Mcontrol = 5.8 SD = 0.9 vs. Madded = 

4.9, SD = 1.3; F(1, 98) = 39.16, p < .001, – = .285) and would eat fewer dishes overall (Mcontrol 

= 7.3, SD = 2.8 vs. Madded = 6.6, SD = 3.3; F(1, 98) = 15.7, p < .001, – = .138). Moreover, they 

believed the availability of the unappealing dishes would lower their enjoyment of eating the 

original sushi dishes (M = -0.72, SD = 1.4; compared to 0: t(98) = -5.15, p < .001, d = 0.518), 

consistent with hedonic assimilation. 

 The fact that the effect replicated in this study is noteworthy for several reasons. Most 

important, this indicates that the effect generalizes to inclusion of unattractive options in a store-

level assortment. That is, the mere availability of unattractive options can have a negative effect 

on consumersô expectations of the consumption experience, even when they do not actually 

receive the options themselves. This also implies that the negative response to the addition 

cannot be explained by waste aversion. Moreover, since participants likely have a general idea of 

how many pieces of sushi they tend to eat at a restaurant, the replication of the effect in this 

context indicates that it is not limited to unfamiliar situations.  
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STUDY 4: ASSORTMENT CHOICE  

 

 The objective of this study was to examine whether peopleôs unfavorable expectations of 

assortments with additional unattractive options can influence their choices in a consequential, 

incentivized setting. Specifically, we tested whether participants would be more likely to trade an 

assortment of their favorite jellybeans (to be consumed during the study) when that assortment 

also included additional jellybeans of an unappealing flavor. 

 

Method  

Participants. A total of 330 undergraduate students (71% female; Mage = 21.8) 

participated in a lab experiment in exchange for an Amazon gift card. After preregistered 

exclusions, we were left with 287 observations.  

Design and Procedure. Participants were randomly assigned to one of two conditions 

(control vs. unattractive jellybeans added). Participants sampled the six jellybean flavors used in 

study 1 (cotton candy, 7UP, Pina Colada, root beer, licorice, and tabasco) and ranked them in 

order of preference. Depending on the condition, they were told they would receive 30 jellybeans 

of their favorite flavor or 30 jellybeans of their favorite flavor and an additional 10 jellybeans of 

their least preferred flavor. They were also informed they could eat as many of those jellybeans 

as they wanted for the remainder of the session (30 minutes). Next, they indicated how much 

they would enjoy eating jellybeans from the assortment during this session (1 = not at all, 7 = 

very much). Critically, participants were then offered the opportunity to trade their assigned set 

for a set of 32 jellybeans of their second-ranked flavor. After making a choice between these two 

options, participants in both conditions were asked how their enjoyment of eating their favorite 
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jellybeans would be affected by the presence of additional unattractive jellybeans (-4 = make it 

much less enjoyable, 0 = would not affect my enjoyment, 4 = make it much more enjoyable). 

They then received their chosen assortment, which they could consume during the remainder of 

the session. After the session, we measured their actual enjoyment on the same scale as predicted 

enjoyment.  

 

Results and Discussion 

Compared to participants in the control condition, those who were assigned an assortment 

with additional unattractive jellybeans predicted they would enjoy the assortment less, although 

this difference was only marginally significant (Mcontrol = 4.52, SD = 1.7 vs. Madded = 4.18, SD = 

1.5; F(1, 285) = 3.38, p = .069, – = .012). Most important, participants were more likely to 

switch to an assortment of their second-ranked flavor when their original assortment included the 

additional unattractive jellybeans (…(1) = 47.65, p < .001, • = .407). While only 14% of 

participants in the control condition preferred to give up 30 jellybeans of their favorite flavor for 

32 jellybeans of the second-favorite flavor, 53% of participants chose to switch when their initial 

assortment included the additional unattractive jellybeans. However, there was no difference in 

actual enjoyment of the jellybeans, regardless of whether participants switched assortments (F < 

1, p = .908) and regardless of which set they had been assigned to initially (F < 1, p = .932).  

Belief in Hedonic Assimilation. Replicating previous studies, participants in both the 

control condition (M = -0.7, SD = 1.8; compared to 0: t(140) = -4.76, p < .001, d = 0.40) and in 

the added condition (M = -1.4, SD = 1.5; compared to 0: t(145) = -11.26, p < .001, d = 0.93) 

believed that adding unattractive jellybeans would reduce their enjoyment of eating their favorite 

jellybeans. 
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Moreover, we found that the effect of the unattractive jellybeans on participantsô 

assortment choice was moderated by their belief in hedonic assimilation (…(1) = 22.6, p < .001, 

see figure 3). The majority of participants in the control condition chose not to trade their 

assigned assortment, regardless of their belief in hedonic assimilation (…  < 1, p = .577). 

However, in the added condition, the more they believed the addition would reduce their 

enjoyment of eating their favorite jellybeans, the more likely they were to trade the assigned 

assortment (…(1) = 32.4, p < .001). 

FIGURE 3. MODERATION BY THE BELIEF IN HEDONIC ASSIMILATION 

 
Note. The x-axis indicates the number of participants who chose the assigned set versus the 

alternative set. The y-axis indicates the predicted effect of unattractive additions on their 

enjoyment of the favorite jellybeans (i.e., their belief in hedonic assimilation). 

 

In sum, this study documented a downstream consequence of peopleôs intuitions about 

the effect of additional, unattractive options. Participants were less likely to choose the 

assortment of their favorite jellybeans when it included additional unappealing options, which 

left them with an assortment of less preferred jellybeans. This effect was particularly pronounced 

for participants who had a stronger belief in hedonic assimilation.  
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STUDY 5: PIECEMEAL VERSUS HOLISTIC PREDICTIONS  

 

The objective of this study was to directly test the proposed mechanism driving the 

negative impact of unattractive additions on consumer predictions. We propose that, while actual 

consumption is determined by a series of separate decisions focused on the next unit to consume, 

consumer predictions are more holistic in nature and take the entire assortment into account. This 

leads consumers to consider the impact of the unattractive additions on their enjoyment of the 

attractive items, resulting in lower predicted enjoyment and consumption. Study 5 tests this 

mechanism by examining whether forcing participants to make predictions in a less holistic, 

more piecemeal manner would attenuate the effect. Specifically, we asked half of the participants 

to make predictions in a more piecemeal manner by clicking on the image of every jellybean 

they predicted to eat, rather than making one general prediction. Thus, they were led to focus 

narrowly on one individual unit at a time, as they would during consumption. If the difference 

between the processing modes is causing the prediction error, then making the process of 

predicting more similar to that of consuming should attenuate the negative impact of adding 

unattractive options on participantsô predictions.  

 

Method 

Participants. A total of 324 participants (46% female; Mage = 37.1) recruited on MTurk 

participated in exchange for monetary compensation. No data exclusions were preregistered. 

Design and Procedure. Participants were randomly assigned to one of four conditions in 

a 2 (control vs. unattractive jellybeans added) x 2 (holistic vs. piecemeal prediction mode) 
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between-subjects design. Participants were presented with seven jellybean flavors6 and asked to 

rank them in order of preference. We next asked them to indicate how many jellybeans they 

would eat if they received 50 jellybeans of their third-ranked flavor. This number served as a 

measure of baseline jellybean consumption, to be used as a preregistered covariate in the 

analysis. Participants were then shown a plate of 50 jellybeans of their favorite flavor (in the 

control condition) or a plate with 50 jellybeans of their favorite flavor and 15 additional 

jellybeans of their least preferred flavor (in the added condition) and asked how happy they 

would be if they were to receive this set of jellybeans, knowing they could eat as many as they 

would like (1 = not happy at all, 7 = very happy). Next, they were asked to specify how many 

jellybeans they would eat from the assortment. Critically, whereas participants in the holistic 

condition simply entered the number of jellybeans they predicted they would eat, those in the 

piecemeal condition were asked to click on the image of each jellybean they thought they would 

eat (see appendix D). Therefore, similar to the process of actual consumption, they focused 

narrowly on each unit they thought they would consume, one at a time. In addition, we also 

measured their predicted counterfactual consumption: how their consumption amount would 

change if they received or did not receive the additional unattractive jellybeans (-4 = definitely 

less, 0 = the same, and 4 = definitely more) and why they predicted this.  

 

Results and Discussion  

Replicating previous findings, those who received the additional unattractive jellybeans 

predicted that they would be less happy with their assortment than those who did not receive the 

additional jellybeans (Mcontrol = 6.08, SD = 1.17 vs. Madded = 4.19, SD = 1.78; F(1, 322) = 127.29, 

 
6 Cherry, cotton candy, green apple, lawn clipping, lemon, spoiled milk, and toothpaste. 
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p < .001, – = .283). More important, as preregistered, we ran an ANCOVA analyzing the 

predicted consumption amount as a function of addition, prediction mode, and their interaction, 

controlling for the baseline consumption measure. The ANCOVA revealed no main effect of 

prediction mode (F(1, 319) = 2.25, p = .135), but a significant main effect of adding unattractive 

items (F(1, 319) = 25.95, p < .001, –  .075), which was qualified by a significant interaction 

with prediction mode (F(1, 319) = 9.62, p = .002, –  .029; see figure 4). Specifically, in the 

holistic condition, participants predicted they would consume less when they received additional 

unattractive jellybeans, replicating our previous findings (Mcontrol = 29.6, SD = 16.6 vs. Madded = 

14.5, SD = 16.6; F(1, 319) = 33.9, p < .001, – = .096). However, this negative impact of 

addition was eliminated when participants made the same prediction in a piecemeal manner 

(Mnot-added = 26.7, SD = 16.6 vs. Madded = 23.0, SD = 16.6; F (1, 319) = 1.96, p = .163), 

supporting our hypothesis that different the processing modes between prediction and 

consumption are driving the prediction error.  

FIGURE 4. MODERATING ROLE OF PROCESSING MODE (STUDY 5) 

  

Note. Error bars denote the 95% confidence interval. 
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 This study aimed to further specify the mechanism by examining which additional items 

consumers include in their evaluations when they make holistic predictions. We propose that, 

when consumers process the assortment holistically, they automatically take into account any 

items that are part of the assortment and available for consumption. That is, we do not think that 

the mere presence of additional items is necessarily sufficient for consumers to incorporate them 

in their reactions (i.e., they do not serve as mere reference points). Instead, when the additional 

items are also available to consume, consumers are more likely to simulate the consumption of 

the items and be influenced by their belief in hedonic assimilation. Study 6 tests this qualification 

by adding a condition in which participants are presented with additional, unattractive jellybeans 

that they are not allowed to consume. We expect this restriction to attenuate the negative impact 

of addition, even though the participants would still receive the unattractive jellybeans, and even 

though they likely did not intend to consume these jellybeans in the first place.   

 

Method 

Participants. Two hundred and forty MTurk respondents (51% female; Mage = 38.4) 

participated in exchange for monetary compensation. After the preregistered data exclusions, we 

were left with 208 observations. 

Design and Procedure. Participants were randomly assigned to one of three between-

subjects conditions (control vs. unattractive jellybeans added vs. added-but-restricted). The 

procedure was similar to that of the previous jellybean consumption studies, but now included an 

added-but-restricted condition in which participants were told they would receive both their 

favorite jellybeans and additional unattractive jellybeans but could not eat the unattractive ones.  
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Participants indicated how happy they would be if they were to receive their assigned 

assortment (1 = not happy at all, 7 = very happy), how many jellybeans they would eat during 

the next 20 minutes (open-ended), and how much they would pay for the assortment ($0 to $10). 

As a measure of hedonic assimilation, they also indicated how the presence of the unattractive 

jellybeans would affect their enjoyment of their favorite jellybeans (-4 = make it much less 

enjoyable, 0 = would not affect my enjoyment, and 4 = make it much more enjoyable).  

 

Results and Discussion  

Adding unattractive jellybeans to the assortment reduced participantsô predicted 

happiness with the assortment (Mcontrol = 6.2, SD = 1.0 vs. Madded = 3.6, SD = 1.9; F(1, 205) = 

101.26, p < .001), but not when they had been told they would not be allowed to eat the 

additional unattractive jellybeans (Mrestricted = 6.2, SD = 1.4; F < 1, p = .839). In fact, adding that 

restriction reliably increased happiness with the assortment relative to those who were allowed to 

consume the unattractive jellybeans (F(1, 205) = 106.44, p = .001).  

Similarly, adding the unattractive jellybeans reduced participantsô predicted consumption 

(Mcontrol = 31.7, SD = 17.1 vs. Madded = 25.0, SD = 19.6; F(1, 205) = 4.67, p = .032), but not when 

they could not consume those jellybeans (Mrestricted = 34.1, SD = 17.4; F < 1, p = .431; see figure 

5). Adding that restriction reliably increased the amount participants predicted they would 

consume from the assortment with the additional jellybeans (F(1, 205) = 8.54, p = .004).  

Furthermore, adding the unattractive jellybeans reduced participantsô willingness to pay 

for the assortment, both when they could consume them (Mcontrol = $2.51, SD = 1.36 vs. Madded = 

$1.08, SD = 1.03; F(1, 205) = 35.43, p < .001) and when they could not (Mrestricted = $1.89, SD = 

1.6, F(1, 205) = 7.39, p = .007). However, the reduction in willingness to pay was much less 
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pronounced when the restriction was added. That is, not allowing participants to consume the 

unappealing jellybeans significantly increased their willingness to pay for the extended 

assortment (F(1, 205) = 11.61, p < .001).  

Participants in all conditions again predicted that adding unattractive jellybeans would 

lower their enjoyment of eating their favorite jellybeans, consistent with hedonic assimilation 

(Mcontrol = -1.9, SD = 2.0, compared to 0: t(72) = -8.21, p < .001, d = 0.96; Madded = -2.4, SD = 

1.7, t(59) = -11.07, p < .001, d = 1.43; Mrestricted = -1.2, SD = 1.8, t(74) = -5.72, p < .001, d = 

0.66). However, those in the restricted condition did intuit hedonic assimilation to a lesser extent 

than those in the control condition (F(1, 205) = 5.79, p = .017) or in the added condition (F(1, 

205) = 14.03, p < .001), both of which rated the effect of adding available unattractive 

jellybeans. Thus, participants intuited that the unattractive jellybeans would affect their 

enjoyment of their favorite flavor less if they were not allowed to consume them. 

FIGURE 5. PREDICTED CONSUMPTION AMOUNT AND BELIEF IN HEDONIC 

ASSIMILATION AS A FUNCTION OF ADDITION AND RESTRICTION OF 

UNATTRACTIVE ITEMS (STUDY 6) 

  

 

Note. Error bars denote the 95% confidence interval. 
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These results further add to the seemingly irrational nature of consumersô predictions 

when confronted with assortments that are extended with unappealing options. Participants 

expected to consume more and were willing to pay more when they were not allowed to 

consume the additional unappealing options than when they were. Not only is it odd that 

imposing a restriction would increase consumersô predicted consumption and value, it is also 

surprising that it has any effect given that participants likely didnôt intend to consume those 

unappealing jellybeans anyway.  

In an additional preregistered study (N = 407, supplemental study 4, see web appendix I 

for details), we replicated this study in the context of a restaurant buffet. As before, adding 

unappealing dishes to the menu reduced the number of sushi dishes participants predicted they 

would eat and how much they would enjoy eating the pieces they would choose from the buffet. 

However, when the unappealing dishes were part of the buffet, but not available for consumption 

(as they had been reserved for another group), their negative effect on participants' expectations 

was significantly reduced. 

A second preregistered follow-up study (supplemental study 5, see web appendix J for 

details) in which we studied assortments of songs, offers further evidence that the negative 

impact of the unattractive additions depends on their availability for consumption. In this study, 

we observed that adding disliked songs to a playlist reduced participantsô expected enjoyment of 

listening to the playlist as well as the amount of time they expected to listen to it. However, when 

participants were told they could only select a single song from the playlist (thus precluding 

them from listening to the disliked songs as well), then extending the playlist with disliked songs 

failed to negatively affect their expected experience. 
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In sum, participantsô expected negative impact of the unattractive additions was either 

eliminated (study 6 and supplemental study 5) or reduced (supplemental study 4) when those 

additions could not be consumed. These results suggest that, when making their holistic 

predictions, consumers include options they could consume (even if they donôt intend to), but are 

less likely to include options that are part of the assortment but canôt be consumed. Oddly 

enough, although an external restriction can lead consumers to disregard the unattractive options 

when making predictions, they generally fail to cognitively disregard them otherwise.  

In the last two studies, we will explore the effectiveness of two different methods to help 

consumers separate the unattractive options.  

 

STUDY 7: COGNITIVE V ERSUS PHYSICAL SEPARATION OF UNATTRACTIVE 

ITEMS  

 

 Studies 7A and 7B examine the effect of two different approaches to help holistic 

predictors separate the unattractive additions: cognitive separation (study 7A) and physical 

separation (study 7B). We expected the results of these interventions to further clarify the 

mechanism.  

 

STUDY 7A: MAKING SEPARATE PREDICTIONS (COGNITIVE SEPARATION) 

In study 7A, we asked participants to make separate predictions for each flavor in the 

assortment, thus facilitating cognitive separation of the flavors. We expected that making a 

separate prediction for their favorite flavor would enable participants to adopt a narrower focus 
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and process the assortment less holistically, thus attenuating the negative effect of the 

unattractive additions on their expected consumption experience. 

 

Method 

Participants. One hundred and fifty -three MTurk respondents (49% female; Mage = 37) 

participated in exchange for monetary compensation. All observations were included in the 

analysis. 

Design and Procedure. We randomly assigned participants to one of three (control vs. 

added combined vs. added separated) between-subjects conditions. Participants were first shown 

the seven flavors used in study 5 and asked to rank them in order of preference. Those in the 

control condition were then shown a set of 50 jellybeans of their favorite flavor, whereas those in 

the other two conditions were shown a set that also included 15 jellybeans of their least-preferred 

flavor. Next, all participants predicted how happy they would be to receive that assortment to eat 

from as they wanted (1 = not at all, 7 = very much), how many jellybeans they would eat from 

the assortment during the next 20 minutes, and how much they would be willing to pay for the 

assortment ($0 to $25). Critically, however, in the separated condition, predicted consumption 

amount and willingness to pay were measured separately for the attractive and the unattractive 

flavors (e.g., ñHow many of these [cherry] jellybeans do you think you would eat during these 20 

minutes?ò and ñHow many of these [toothpaste] jellybeans do you think you would eat during 

these 20 minutes?). The order of the two flavors was counterbalanced. 

 

Results and Discussion 
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Predicted Happiness. Compared to the control condition (M = 5.9, SD = 1.4), participants 

expected they would be less happy to receive the assortment when it included additional 

unattractive jellybeans, in both the combined condition (M = 4.0, SD = 2.0, F(1, 150) = 28.78, p 

< .001) and the separated condition (M = 3.8, SD = 2.1, F(1, 150) = 35.84, p < .001), which were 

still identical at that point in the procedure. 

Predicted Consumption. Participants again predicted they would eat fewer jellybeans 

from the assortment when unattractive jellybeans were added in the combined condition (Mcontrol 

= 32.5, SD = 16.9 vs. Mcombined = 21.7, SD = 17.5, F(1, 150) = 10.21, p = .002). However, this 

negative effect was eliminated when participants made separate predictions for the attractive and 

unattractive flavors (Mseparated = 28.1, SD = 16.5, compared to control: F(1, 150) = 1.70, p = .195; 

see figure 6), which resulted in higher predictions than in the combined condition, although this 

difference was marginally significant (F(1, 150) = 3.60, p = .060).7  

Willingness to Pay. As in previous studies, extending the assortment with unappealing 

jellybeans reduced participantsô willingness to pay, although this difference was not reliable 

(Mcontrol = $2.30, SD = 1.3 vs. Mcombined= $1.90, SD = 1.6; F(1, 150) = 1.42, p = .235). Critically, 

when participants stated their willingness to pay separately for the attractive and unattractive 

jellybeans, they were willing to pay more (Mseparated = $3.16, SD = 2.0) than when they stated it 

for the entire assortment (F(1, 150) = 14.38, p < .001) or when the unattractive jellybeans were 

not added (F(1, 150) = 6.59, p = .011). Note that even when only considering participantsô 

willingness to pay for their favorite jellybeans (i.e., excluding any payment for the unattractive 

jellybeans), participants in the separated condition were still willing to pay more than those in the 

 
7 Note that the conclusion of our analysis does not change when we only consider the number of favorite 

jellybeans that participants expect to consume, which we assessed with a separate measure (see web 

appendix D). 
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control condition (Mseparated = $2.92, SD = 1.8 vs. Mnot-added = $2.30 SD = 1.3, F(1, 99) = 3.93, p 

= .050, – = .038). Thus, the negative impact of adding unattractive options on participantsô 

willingness to pay was eliminated and (surprisingly) even reversed when people considered the 

attractive and unattractive items separately. 

FIGURE 6. PREDICTED JELLYBEAN CONSUMPTION AND WILLINGNESS TO PAY 

(STUDY 7A)  

 

Note. Error bars denote the 95% confidence interval. 

 

In sum, when participants were asked to make separate predictions for the attractive and 

unattractive jellybeans, the negative effect of the unattractive addition on participantsô 

predictions was eliminated. This suggests that this cognitive separation can lead consumers to 

more fully appreciate the attractive parts of the assortment without automatically incorporating 

the unattractive additions in their assessment (as holistic predictors seem inclined to do). 

 

STUDY 7B: SEPARATING JELLYBEANS ON DIFFERENT PLATES  
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Instead of cognitively separating the attractive and unattractive items, as we did in study 

7A, we physically separated them in study 7B. This allowed us to examine the possible role of 

imagined contagion in consumersô intuitions of hedonic assimilation. Prior research suggests that 

consumers tend to imagine that a negative property of one product can be transferred to another 

product when they are (or are perceived to be) in physical contact with each other (i.e., product 

contagion; Morales and Fitzsimons 2007). If consumers intuit hedonic assimilation due to 

imagined contagion, then the clear separation of the unattractive items should eliminate the 

negative impact. In this study, we test this possibility by placing the unattractive and attractive 

jellybeans on separate plates. 

 

Method 

Participants. A total of 240 MTurk respondents (49% female; Mage = 37.5) participated in 

exchange for monetary compensation. After the preregistered data exclusions, we were left with 

214 observations.  

Design and Procedure. Participants were randomly assigned to one of three between-

subjects conditions: control vs. (added) one-plate vs. (added) two-plates. The first two conditions 

were the same as the control and combined conditions in study 7A. However, in the two-plates 

condition, participants were shown the attractive and unattractive jellybeans separated on two 

plates (see web appendix E). 

We measured how happy participants predicted they would be to receive the assortment 

to eat from as they wanted (1= not at all,  7 = very much), how many jellybeans they would eat 

during the next 20 minutes, how much they were willing to pay for the assortment ($0 to $10), 

and how the presence of the unattractive jellybeans would affect their enjoyment of their favorite 
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jellybeans (belief in hedonic assimilation; -4 = make it much less enjoyable, 0 = would not affect 

my enjoyment, 4 = make it much more enjoyable).  

 

Results and Discussion 

Predicted happiness. Adding unattractive jellybeans to the assortment reduced predicted 

happiness, regardless of whether they were added on the same plate (Mcontrol = 6.14, SD = 1.3 vs. 

M1-plate = 3.86, SD = 1.8; F(1, 211) = 75.78, p < .001) or physically separated on different plates 

(M2-plates = 4.15, SD = 1.6; F(1, 211) = 58.23, p < .001). Separating the unattractive jellybeans on 

different plates did not significantly affect predicted happiness with the assortment (F(1, 211) = 

1.27, p = .261).  

Predicted consumption amount. Compared to the control condition (M = 29.9, SD = 

17.1), adding unattractive jellybeans reduced predicted consumption amount when they were 

added on the same plate (M = 23.8 SD = 18.0, F(1, 210) = 4.47, p = .036; see figure 7). However, 

when the additional jellybeans were added on a separate plate, participantsô consumption 

predictions (M = 26.4, SD = 16.9) did not reliably differ from either the control condition (F(1, 

210) = 1.48, p = .225) or the single plate condition (F < 1, p = .363), preventing us from drawing 

clear conclusions from this measure.  

Willingness to pay. Compared to the control condition (M = $2.19, SD = 1.1), adding the 

unattractive jellybeans reduced participantsô willingness to pay for the assortment, not only when 

they were presented on a single plate (M = $1.19, SD = 1.0; F(1, 211) = 36.2, p < .001), but also 

when the unattractive items were physically separated from the attractive ones (M = $1.28, SD = 

0.8; F(1, 211) = 30.35, p < .001). The separation did not affect the willingness to pay of those 

who received the additional jellybeans (F < 1, p = .583).  
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FIGURE 7. PREDICTED CONSUMPTION AND WILLINGNESS TO PAY FOR THE 

ASSORTMENT (STUDY 7B)  

 

Note. Error bars denote the 95% confidence interval. 

Belief in Hedonic Assimilation. In all conditions, participants believed that adding the 

unappealing jellybeans would lower the enjoyment of their favorite jellybeans (Mcontrol = -2.7, SD 

= 1.6, compared to 0: t(71) = -14.63, p < .001, d = 1.72; M1-plate = -1.8, SD = 2.0, compared to 0: 

t(69) = -7.30, p < .001, d = 0.87; M2-plates = -1.8, SD = 2.1, compared to 0: t(71) = -7.58, p < .001, 

d = 0.90). Physically separating the unattractive jellybeans did not affect participantsô intuition 

about the negative effect on their enjoyment of the attractive jellybeans (F < 1, p = .812).  

In sum, even when the unattractive jellybeans were added to the assortment on a different 

plate, they still reduced participantsô predicted happiness with the assortment, reduced their 

willingness to pay for the assortment and, critically, reduced their expected enjoyment of their 

favorite jellybeans. The fact that participantsô belief in hedonic assimilation was not diminished 

by the physical separation of the unappealing jellybeans indicates that this effect does not require 

imagined contagion. Finally, note that the persistence of participantsô negative reactions when 

the additional unattractive items are physically separated also indicates that these reactions 
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cannot be explained by participantsô worry that they may accidentally consume those 

unattractive items. 

 

GENERAL DISCUSSION  

It makes sense for firms to add variety to assortments to appeal to consumersô 

heterogeneous tastes, including even potentially unattractive exotic options. Those options may 

only appeal to a small segment, but consumers who donôt care for them are free to ignore them. 

Yet our findings indicate that adding unattractive options to an assortment, even when the same 

number of attractive options remain, reduces peopleôs expectations about the consumption 

experience. They expect to consume fewer items from the assortment and enjoy them lessðeven 

though our results also indicate that actual consumption amount and enjoyment are not affected 

by the unattractive options. Specifically, participants seemed to intuit hedonic assimilation: they 

expected that the unattractive additions would reduce their enjoyment of the attractive items. As 

a result of these lowered expectations, participants were willing to pay less for the extended 

assortment (studies 1 and 7) and were more likely to trade the extended assortment for an 

alternative set with less preferred items (study 4).  

We have proposed that the additional unattractive options affect consumersô expectations 

(but not their actual consumption) because consumers tend to process all available options 

holistically during prediction, whereas during the actual experience they are more narrowly 

focused on the items they are consuming. Consistent with this account, we observed that the 

negative impact of the unattractive items was eliminated when participants made piecemeal 

predictions about each unit they would consume (study 5) and when they made separate 

predictions about the consumption of the attractive and unattractive items (study 7A). Other 
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studies further outlined the boundaries of the effect, showing that the unattractive additions 

negatively affected participantsô expectations as long as those unattractive items were available 

to them, even when they did not receive them, but were part of the storeôs assortment (study 3), 

or when they were physically separated from the attractive items (study 7B), but the effect was 

reduced or even eliminated when they were not allowed to consume the additional items (study 6 

and supplementary study 4).  

As mentioned above, we proposed that predictorsô holistic processing of the assortment 

specifically activated a belief in hedonic assimilation (i.e., the unattractive options would ruin 

their enjoyment of the attractive ones), which in turn reduced both their expected enjoyment and 

their expected consumption of the assortment. To further examine the role of this lay belief, we 

tested whether the belief in hedonic assimilation moderated the negative impact of extending the 

assortment with unappealing options. As shown in table 1, it almost universally did: the 

difference between the control condition and the added condition (in both enjoyment and 

consumption) was consistently greater for those who held stronger beliefs in hedonic 

assimilation (see web appendix M for additional details on these moderation analyses). 

TABLE 1. TEST FOR MODERATION BY BELIEF IN HEDONIC ASSIMILATION 

Study Predicted Enjoyment Predicted Consumption 

Addition as a within-subject factor 

1A F (1, 82) = 8.10, p = .006 F (1, 82) = 10.21, p = .002 

2 F (1, 150) = 53.96, p < .001 F (1, 149) = 4.20, p = .042 

3 F (1, 97) = 46.23, p < .001 F (1, 97) = 16.11, p < .001 

6 F (1, 154) = 45.69, p < .001 F (1, 157) = 32.67, p < .001 

S2 F (1, 198) = 63.27, p < .001 F (1, 198) = 6.81, p = .01 

Addition as a between-subjects factor 

7B F (1, 138) = 9.86, p = .002 F (1, 137) = 2.11, p = .149 

S4 F (1, 129) = 28.44, p < .001 F (1, 129) = 6.52, p = .012 

S6 F (1, 256) = 19.67, p < .001 F (1, 256) = 7.57, p = .006 
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Note. Test of the extent to which the difference in predicted enjoyment (consumption) between 

the control and added conditions depends on participantsô belief in hedonic assimilation. 

 

Alternative accounts. 

Although the moderations by belief in hedonic assimilation (table 1) and by prediction 

mode (studies 5 and 7A) provide support for our proposed account, there are of course other 

mechanisms that could produce a similar effect. However, these alternative accounts do not seem 

to be driving the results in the specific situations we have studied.  

First, consumersô aversion to wasting resources (e.g., Arkes and Blumer 1985) could lead 

them to react negatively to assortments that contain additional unattractive items as they may be 

concerned about having to discard those items. However, participants even reacted negatively to 

unattractive options that were merely added to a restaurant menu (study 3) and, across studies, 

also predicted they would consume less from the extended assortment, which would create even 

more waste.  

Second, consumers may dislike assortments with unattractive items as they may worry 

about accidentally consuming those items. However, our participantsô negative reactions to the 

extended assortment persisted when the unattractive items were presented separately (study 2, 

study 7B).  

Third, consumersô negative evaluations of the extended sets could also be a manifestation 

of the averaging heuristic: consumers could be averaging their evaluations of the attractive and 

unattractive items. However, while averaging is indeed consistent with reduced expected 

enjoyment of the extended assortment, it does not explain why participants also expected to 

enjoy the attractive items less. To more directly test averaging as an alternative mechanism, we 

conducted an additional, pre-registered jellybean study in which we extended an assortment of 

favorite jellybeans with additional attractive, but less preferred jellybeans (N = 605; 
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supplemental study 6, see web appendix K for full methods and results). While adding 

unattractive jellybeans again decreased expected enjoyment, expected consumption, and 

willingness to pay, adding less preferred attractive jellybeans did not affect expected enjoyment 

and actually increased both expected consumption and willingness to payðthe opposite of what 

averaging would have predicted.  

Finally, it is also possible that, to the extent that consumers feel disgust toward additional 

unattractive items, they may expect their enjoyment of attractive items to be reduced by 

contagion. However, this account cannot explain why even adding boring ads can have a 

negative impact (supplemental study 2), why unattractive items that are present but cannot be 

consumed have a reduced (or fully eliminated) negative impact (study 6, supplemental study 4), 

or why participants still expected the enjoyment of their favorite jellybeans to be lowered when 

the jellybeans were presented on separate plates (study 7B). Moreover, the supplemental study 6 

mentioned above (see web appendix K for full methods and results) provides further evidence 

against this account, as it also included a (fourth) condition in which the jellybean assortment 

was extended with participantsô most preferred negative flavor. Adding 15 jellybeans of this less 

aversive flavor (which we presumed not to be disgusting) still reliably reduced expected 

enjoyment of the experience as well as expected enjoyment of their favorite jellybeans, though it 

only directionally decreased expected consumption and marginally decreased willingness to pay. 

In addition, the negative effects on enjoyment remained reliable even when we removed 

participants who indicated they still perceived this less aversive flavor as disgusting, indicating 

that disgust is not a requirement for the belief in hedonic assimilation. 
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In sum, although all these alternative mechanisms can plausibly produce negative 

reactions to unattractive additions to assortments, they do not seem to be the main driver of the 

current results.  

 

Do consumers learn from experience? 

 One remaining question is whether consumers can learn that the unattractive items do not 

actually affect their consumption experience? Although those who had received additional 

unattractive jellybeans in study 1B showed some indication of learning, they were still willing to 

pay less for their assortment (after consuming it) than those who had not received the 

unattractive jellybeans. Moreover, participants in study 2 did not show any evidence of learning, 

as they endorsed the belief in hedonic assimilation equally strongly regardless of whether they 

had experienced the assortment with the additional unattractive images. We expect that 

consumers generally have a hard time learning that the unattractive items will not affect their 

enjoyment of the attractive ones, consistent with peopleôs general inability to update their 

affective forecasting beliefs (Meyvis, Ratner, and Levav 2010) and, specifically, the persistence 

of their belief in hedonic contrast effects (Novemsky and Ratner 2003). There are many 

obstacles to learning in this case, including incorrect recall of their experience, as well as the fact 

that consumers virtually never experience an assortment both with and without unattractive items 

(depriving them of a clean comparison). We do speculate that, with repeated consumption, 

consumers can learn that unattractive items do not affect their consumption experience. 

However, their negative lay beliefs may prevent them from experiencing the repeated 

consumption episodes needed to realize this. 

 



48 
 

Theoretical Implications 

 Our results offer several theoretical implications. First, we contribute to the literature on 

the negative impact of unnecessary, irrelevant, or less favorable additions. Prior literature has 

shown that unattractive additions can affect choice and evaluations by providing a reason for 

rejecting (Simonson et al. 1994), by cuing unfavorable inferences (Popkowski Leszczyc et al. 

2008), or by lowering the average (Weaver et al. 2012). The current findings show that 

unattractive additions can also affect peopleôs expectations of the actual consumption experience 

by lowering their expectations of how much they will enjoy the attractive items. 

 Second, our results add to previous findings that consumers tend to adopt a more holistic 

processing mode when predicting than when immersed in the experience. Our finding that 

participants are more likely to take the unattractive additions into account in prediction than in 

consumption, is consistent with Morewedge and colleaguesô (2010) assertion that forecasters 

tend to underestimate the extent to which consumers are absorbed by their consumption 

experience. Our finding is also in line with construal level theoryôs view that people process 

information at a higher level of construal at the time of prediction than at the time of experience, 

and that more abstract (i.e., higher level) processing tends to be more inclusive (e.g., Borovoi, 

Liberman, and Trope 2010; Forster, Liberman, and Kuschel 2008). 

 Finally, the current research also offers some novel insight into how consumers think the 

consumption context will affect their enjoyment of the experience. Whereas prior research has 

primarily documented that consumers hold a strong (and mostly unwarranted) belief in hedonic 

contrast (e.g., Novemsky and Ratner 2003; Morewedge et al. 2010), the situations examined in 

the current research elicited beliefs in hedonic assimilation instead. Although identifying the 

different conditions that give rise to beliefs in hedonic contrast versus assimilation goes beyond 
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the scope of this paper, we speculate that belief in assimilation may be more likely when 

consumers are encouraged to process all items as being part of the same assortment (consistent 

with Schwarz and Bless 2007). As an initial test of whether beliefs in assimilation are indeed 

dependent on the unattractive items being categorized as part of the same assortment, we 

conducted an additional, pre-registered jellybean study in which the unattractive jellybeans were 

either added to the assortment or presented as an alternative to the assortment (N = 200, 

supplemental study 7, see web appendix L for full methods and results). Whereas adding 

unattractive jellybeans again reduced expected enjoyment (consistent with hedonic assimilation), 

presenting the unattractive jellybeans as an alternative assortment increased expected enjoyment 

instead (consistent with hedonic contrast). As such, beliefs in hedonic assimilation may be 

limited to available items that are part of the same assortment. 

 

Practical Implications 

Our findings also have practical implications for both consumers and managers. 

Consumers should realize that, even though they may believe that additional unattractive options 

may ruin their enjoyment of an assortment, this is unlikely to be the case. As such, as long as 

options are consumed independently of each other, they should solely judge assortments based 

on the number and quality of the options that are attractive to themðand ignore any unappealing 

options that happen to be included. By erroneously assuming that those unappealing options will 

lower their enjoyment, consumers may risk denying themselves variety packs or media 

subscription services that they would have thoroughly enjoyed. Moreover, by erroneously 

assuming that the unappealing options will reduce their actual consumption, they may also make 

suboptimal inventory decisions and, for instance, opt for an overly limited subscription plan. 
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Likewise, consumersô intuition that the unattractive options will degrade their 

consumption experience also poses a challenge to managers. Although offering additional exotic 

options can help appeal to heterogeneous consumer tastes, it risks lowering some consumersô 

expectations about the experience. This is particularly problematic given that consumers hold 

these unfavorable beliefs even when the unattractive options are simply part of a storeôs 

assortment (i.e., even when they do not actually receive them, see study 3 and supplemental 

study 4). This implies that firms should be cautious about adding any options that a sizeable 

proportion of their customers is likely to find unattractive. Of course, this does not mean that 

firms cannot offer options that only appeal to quirky tastes. First, firms could selectively promote 

those to customers likely to appreciate them (and not highlight this part of their assortment to the 

general public). Second, our studies also suggest some interventions that it make it less likely 

that the unattractive options lower consumersô expectations. Specifically, when consumers are 

encouraged to consider the options separately (e.g., think of the specific songs they would listen 

to) rather than considering the assortment in its entirety, the negative impact is reduced (studies 5 

and 7A, supplementary study 5). Moreover, the fact that the effect is reduced or even eliminated 

when the unattractive options are not available for consumption (study 6 and supplementary 

study 4), suggests that making them less accessible by requiring either a small fee or a minor 

effort to unlock those options, may be sufficient for consumers to not include them in their 

imagined consumption of the attractive options.  
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APPENDIX  

APPENDIX A. 

JELLY BEAN STIMULI USED IN STUDIES 1 AND 4 

 
 

SAMPLE JELLY BEANS PLATES (STUDY 1) 
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APPENDIX B. GRID OF IMAGES (UNATTRACTIVE ADDED CONDITION) IN STUDY 2 
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APPENDIX C. RESTAURANT MENU (STUDY 3) 

 
Control Condition 

 

 
Added Condition 
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APPENDIX D. JELLYBEAN PLATES STIMULI EXAMPLES (STUDY 5) 

 
Control Condition 

 

 
(Unattractive) Added Condition 

 

 
(Unattractive) Added Condition, Piecemeal Prediction 
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WEB APPENDIX A. DATA EXCLUSION DETAILS  

(Studies 1-7B and supplemental studies 1-7) 

 

In all preregistered studies, we used all or some of the following criteria for data 

exclusion: we exclude (1) those who failed the attention check, (2) those who disliked the 

attractive items, (3) those who liked the unattractive items added to the set, (4) those who entered 

impossible values (e.g., those who predict consuming a greater number of jellybeans than what 

they are given), and (5) those who did not comply with the instruction (i.e., those who self-

reported that they engaged in other activities during the study). In studies that were not 

preregistered, we only excluded participants who failed the attention check if an attention check 

was included (supplemental studies 2 and 3) 

Table S.1 summarizes the criteria used to exclude responses and the number of excluded 

responses in each study according to the preregistration.  
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TABLE S.1. EXCLUDED RESPONSES BASED ON PREREGISTRATION 

Study 
Total responses 

excluded 
Failed attention 

check 
Liked  

unattractive items 
Disliked 

attractive items  
Entered 

impossible value 

Preregistered Studies 

2 
n = 24 
13.6% 

n = 15 
8.5% 

n = 3 
1.7% 

n = 2 
1.1% 

n = 7 
4.0% 

3 
n = 54 
35.3% 

n = 14 
9.3% 

n = 43 
28.1% 

n = 7  
4.6% 

- 

4 
n = 43 
13% 

n = 33  
10% 

n = 5 
1.5% 

n = 6 
1.8% 

- 

5 - - - - - 

6 
n = 32 
13.3% 

n = 16 
6.6% 

n = 10 
4.2% 

n = 9 
3.8% 

- 

7B8 
n = 26 
10.8% 

n = 15 
6.2% 

n = 9 
3.7% 

n = 6 
2.5% 

- 

     
Engaged in 
other tasks 

S1 
n = 57 
23.7% 

n = 19 
7.9% 

n = 31 
(12.9% 

n = 2 
0.8% 

n = 13  
5.4% 

S4 
n = 85 
20.9% 

n = 18 
4.4% 

n = 52 
12.8% 

n = 23 
5.7% 

- 

S5 
n = 82 
45.3% 

n = 56 
31% 

n = 42 
23.2% 

n = 8 
4.4% 

- 

S6 
n = 789 
12.9% 

n = 35 
5.8% 

ñMost Aversiveò  
n = 20, 3.3% 
ñLess Aversiveò 

n = 37, 6.1% 

n = 4  
0.7% 

n = 6 
1% 

S7 
n = 46 
23% 

n = 4 
2% 

n = 13  
6.5% 

n = 22 
11% 

n = 13 
6.5% 

Not Preregistered Studies 

1A - - - - - 

1B - - - - - 

7A - - - - - 

S2 
n = 16 
7.4% 

n = 16 
7.4% 

- - - 

S3 
n = 32 
17.9% 

n = 32 
17.9% 

- - - 

 
8 There were two participants who entered impossible values in study 7B. We did not exclude them as it was 

not preregistered. However, removing those two data points did not change our conclusion. 
9 The total number of removed responses is 236 (39%) when we also exclude those (n = 174, 29%) who found 

the flavor of the added jellybeans disgusting. 
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WEB APPENDIX B. DATA EXCLUSION : MEASURES AND ADDITIONAL 

ANALYS ES 

 

Study 1  

At the end of studies 1A and 1B, participants rated the taste of their most and least 

preferred flavor (ñPlease rate the taste of the [tabasco] jelly beanò; -4 = tastes awful, 0 = tastes 

neither good nor bad, 4 = tastes great).  

As this study was not preregistered, we did not exclude any data for analyses reported in 

the main text. However, when we excluded participants as we did in the other preregistered 

studies (i.e., those who liked their least favorite flavor and those who disliked their favorite 

flavor), the results and significance remain the same, except for the counterfactual consumption 

in the added condition of study 1B. The counterfactual consumption amount was significantly 

greater than the mid-point, M = 0.3, t(116) = 2.44, p = .016, d = 0.22, suggesting participants 

believed they would have eaten more jellybeans if the unattractive jellybeans were not added (no 

learning even within the added condition).  

Study 2  

Before the manipulation, participants saw a few examples from each database of images 

and rated how pleasant or unpleasant viewing cute animal images or roach images would be, 

respectively (ñHow pleasant or unpleasant would it be to view images of cute animals?ò -3 = 

very unpleasant, 0 = neither pleasant nor unpleasant, and 3 = very pleasant). At the end of the 

survey, as an attention check, we asked whether they understood the instructions correctly. 

(ñPlease tell us which of the following statements is trueò: 0 = I could view as many of the 

images as I want, 1 = I had to view all the images, and 2 = I donôt remember). As preregistered, 
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we excluded those who disliked the cute animal images (n = 2), liked the roach images (n = 3), 

and failed the attention check (n = 15). 

Study 3 

After participants examined the original sushi menu (before adding unattractive items), 

they rated how positive or negative eating foods from the menu would be (ñHow positive or 

negative would it be to eat sushi from this menu?ò -4 = it would be a very negative experience, 0 

= neither positive nor negative, and 4 = it would be a very positive experience). After they had 

been informed that the restaurant added new dishes, they viewed the image and description of the 

additional three dishes (preserved eggs, fermented squid, and boiled locusts) and rated how 

positive or negative it would be to eat each of them, on the same 9-point scale. Lastly, we tested 

whether they understood the instructions correctly at the end of the survey. 

Following the preregistered data exclusion criteria, we had to remove a substantial 

proportion of the total dataset, which was mostly due to our preregistered rule to exclude 

participants who liked at least 2 of the 3 additional dishesð34 participants (22.2%) liked all 

three dishes, and 9 participants liked two of them (5.9%). Below are the results when we relax 

that requirement and (1) only exclude the 34 participants who liked all three additional dishes, or 

(2) not exclude participants based on their liking of the additional dishes.  

First, we re-analyzed the data when excluding those who liked all three unattractive items 

(as well as those who dislike sushi and failed the attention check). This left us with 107 

observations. A repeated-measures ANOVA revealed that participants predicted they would 

enjoy eating food at the restaurant less when the three additional items were added to the menu 

(Mcontrol = 5.8, SD = 0.9 vs. Madded = 4.9, SD = 1.3; F(1, 106) = 39.53, p < .001, – = .272) and 

that they would eat fewer items overall after the addition (Mcontrol = 7.1, SD = 2.8 vs. M added = 
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6.5, SD = 3.3; F(1, 106) = 15.71, p < .001, – = .129). Finally, they believed the additional 

unattractive dishes would lower their enjoyment of eating the other dishes (M = -0.57, SD = 1.5; 

compared to 0: t(106) = -4.06, p < .001, d = 0.39). 

Second, we re-analyzed the data without excluding any participants based on their liking 

of the unattractive items (i.e., removing those who dislike sushi and failed the attention check), 

which left us with 131 observations. Participants predicted they would enjoy eating food at the 

restaurant less when the three additional items were added to the menu (Mcontrol = 5.8, SD = 0.9 

vs. Madded = 5.1, SD = 1.3; F(1, 130) = 36.63, p < .001, – = .220) and that they would eat fewer 

items overall after the addition (Mcontrol= 6.3, SD = 2.7 vs. Madded = 5.9, SD = 3.2; F(1, 130) = 

7.27, p = .008, – = .053). However, they did not believe the additional unattractive dishes 

would have an impact on their enjoyment of eating the other dishes (M = -0.01, SD = 1.8; 

compared to 0: t < 1, p = .962). 

Study 4 

After participants chose an assortment and before they received the jellybeans, they rated 

the taste of their most and least preferred flavor (ñPlease rate the taste of the [tabasco] jelly 

beanò; -4 = tastes awful, 0 = tastes neither good nor bad, 4 = tastes great). We also tested 

whether they correctly understood the instruction that they could eat as many jellybeans as they 

wanted (ñPlease tell us which of the following statements is trueò; 0 = I would be able to eat as 

many jellybeans as I want, 1 = I would need to eat all the jellybeans, 2 = I donôt remember). As 

preregistered, we removed those who liked the least preferred jellybeans (n = 5, 1.5%), disliked 

their preferred jellybeans (n = 6, 1.8%), or failed the attention check (n = 33, 10%). 

Study 5 
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At the end of the survey, we asked participants to rate whether eating their favorite flavor 

would be a positive or negative experience (-4 = it would be a very negative experience, 0 = 

neither positive nor negative, and 4 = it would be a very positive experience). Note that in this 

study, only those in the added condition rated the experience of eating their least favorite flavors. 

18 participants (5.6%) disliked their favorite flavor, and 19 participants in the added condition 

(5.8% of total N) liked their least favorite flavor. However, as preregistered, we did not remove 

any observations. 

Even when we excluded those who disliked their favorite flavor (n = 18) as we did in the 

other preregistered studies, the conclusions remain the same (e.g., Finteraction (1, 301) = 9.32, p 

= .002, ʂ  = .030). Additionally, there was one participant who entered an impossible value but 

removing this response also did not change our conclusion (e.g., Finteraction (1, 318) = 9.22, p 

= .003, –  = .028). 

Study 6 

At the end of the survey, we asked them to rate whether eating their favorite and least 

favorite flavors, respectively, would be a positive or negative experience (-4 = it would be a very 

negative experience, 0 = neither positive nor negative, and 4 = it would be a very positive 

experience), and tested whether they correctly understood the instruction. As preregistered, we 

removed those who liked the least preferred jellybeans (n = 10, 4.2%), disliked the favorite 

jellybeans (n = 9, 3.8%), and failed the attention check (n = 32, 13.3%). 

Study 7A  

At the end of the survey, all participants rated how positive or negative the experience of 

eating their favorite jellybean would be on a 9-point scale (-4 = it would be a very negative 

experience, 0 = neither positive nor negative, 4 = it would be a very positive experience). Only 
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those in the two added conditions rated how positive or negative the experience of eating their 

least preferred jellybean would be on the same 9-point scale. 

As this study was not preregistered, we did not exclude any data for analyses reported in 

the main text. However, the results and significance remain the same when we excluded those 

who disliked their favorite flavor (n = 2, 1.3%), as we did in the preregistered studies. 

Study 7B 

 At the end of the survey, participants rated whether eating their most and least preferred 

jellybeans, respectively, would be a positive or a negative experience (-4 = it would be a very 

negative experience, 0 = neither positive nor negative, 4 = it would be a very positive 

experience). We also tested whether they correctly understood the instruction that they could eat 

as many of the jellybeans as they wanted. As preregistered, we removed those who liked their 

least preferred flavor (n = 9, 3.7%), disliked their favorite flavor (n = 6, 2.5%), or failed the 

attention check (n = 15, 6.2%). 
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WEB APPENDIX C. PRETEST OF THE RESTAURANT MENU  (STUDY 3) 

 

A total of 179 undergraduate students (46% male, Mage = 20.1) participated in this pretest 

in exchange for course credit. Participants saw a picture and a brief description of three dishes: 

Preserved Eggs, Boiled Locusts, and Fermented Squid (figure S.1) and rate how positive or 

negative it would be to eat each of these dishes (-4 = It would be a very negative experience, 0 = 

neither positive nor negative, 4 = It would be a very positive experience).  

FIGURE S.1. DESCRIPTION OF THE ADDITIONAL DISHES 

 
On average, participants rated all three dishes negatively: this was true for preserved eggs 

(M = -0.97, SD = 2.84; compared to 0: t(178) = -4.58, p < .001, d = .34), boiled locusts (M = -

2.74, SD = 1.86; compared to 0: t(178) = -19.7, p < .001, d = 1.47), and fermented squid (M = -

2.20, SD = 2.17; compared to 0: t(178) = -13.6, p < .001, d = 1.01). The proportion of 

participants who rated each menu item negatively, neural, or positive is reported in table S.2. 

Table S.2. The proportion of participants who rated the item as negative vs. neutral vs. positive 

 % who rated the item 

 Negative Neutral Positive 

Preserved Eggs 58.1% 9.5% 24.6% 

Boiled Locusts 84.9% 8.9% 6.1% 

Fermented Squid  77.7% 7.8% 14.5% 
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WEB APPENDIX D. ADDITIONAL MEASURES AND ANALYS ES 

 

The impact of consuming unattractive items 

We proposed that the actual consumption experience would not be affected by the 

addition of unattractive options based on the assumption that people would not consume those 

unattractive options. However, we found that some participants actually did consume some of 

the unattractive options in studies 1 and 2ðeven though they did not necessarily predict they 

would. We therefore ran additional analyses to test whether consuming these unattractive items 

was associated with reduced enjoyment and consumption of the pleasant items. 

Study 1: Of the 131 participants in the added condition, 18 participants (14%) ate at least 

one unattractive jellybean. Notably, those who consumed the unattractive jellybeans actually 

enjoyed eating their favorite jellybeans more (Mconsumed = 5.94, SD = 1.2) than those who did not 

consume them (Mnot-consumed = 4.01, SD = 1.8; F(1, 251) = 20.0, p < .001) or those who were only 

given their favorite jellybeans (Mcontrol = 4.33, SD = 1.7; F(1, 251) = 14.1, p < .001), suggesting 

absence of hedonic assimilation even when participants consumed unattractive items. In 

addition, those who consumed the unattractive jellybeans actually ate more of their favorite 

jellybeans (Mconsumed = 35.61, SD = 14.8) than those who did not consume them (Mnot-consumed = 

13.44, SD = 14.9; F(1, 251) = 28.2, p < .001) or those who were only given their favorite 

jellybeans (Mcontrol = 17.6, SD = 17.9; F(1, 251) = 18.9, p < .001). 

Study 2: Out of 78 participants in the added condition, 44 participants (56.4%) viewed at 

least one roach image. However, the enjoyment of viewing images did not differ between those 

who did not view roach images and those who viewed at least one roach image (Mviewed = 4.9, SD 

= 1.8 vs. Mnot-viewed = 5.4, SD = 1.6; F(1, 76) = 1.88, p = .175). This suggests that even though 

consumers may consume the unattractive itemsï either out of curiosity, by accident, to satisfy 
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their need for variety, or for some other reasonðthis did not impact their enjoyment of the 

consumption experience. Those who viewed roach images rated viewing roach images more 

negatively than those who did not view them (Mconsumed = -2.36, SD = 0.94 vs. Mnot-consumed = -

2.76, SD = 0.61, F(1, 76) = 4.66, p = .034).  

Of course, for both studies, we cannot draw unambiguous conclusions given the self-

selection issue: because consumption of unattractive items was not forced, participants who 

consumed unattractive items could have been predisposed to liking the attractive items more.  

 

Study 2 

Retrospective belief in hedonic assimilation 

After participants viewed images for three minutes, those in the unattractive-added 

condition indicated how the presence of the roach images affected their enjoyment of viewing 

the cute animal images (-4 = made it much less enjoyable, 0 = no change, and 4 = made it much 

more enjoyable). 

We found that participants still believed in hedonic assimilation even when they were 

making retrospective evaluations about the specific experience they had. That is, even though the 

additional roach images had no impact on actual enjoyment, those in the added condition 

reported having experienced hedonic assimilation (Mretrospective = -1.24, SD = 1.7, compared to 0: 

t(77) = -6.46, p < .001, d = .732). We note that the magnitude of the reported retrospective 

hedonic assimilation is smaller than that for their belief about it in a counterfactual situation, 

which was measured by the same participants before the experience (Mretrospective = -1.24, SD = 

1.7 vs. Mcounterfactual = -2.0, SD = 1.8, t(77) = 4.12, p < .001, d = .467). In sum, though there was 

some evidence for learning, participants did not sufficiently learn from the experience and realize 
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that having the additional unpleasant images did not influence their consumption and enjoyment 

of the pleasant images. 

 

Study 4 

Dietary Restrictions 

At the end of the study, participants self-reported whether they had dietary restrictions 

(ñDo you have dietary restrictions that make it likely that you would not eat any jellybeans?ò; 1 

= yes, 2 = no). There were 13 participants (4.5%) who reported having dietary restrictions. There 

was no difference in the number of participants with a dietary restriction between conditions (F < 

1, p = .433), and removing those participants did not change our conclusions. 

 

Study 5 

Counterfactual Consumption 

After the key prediction measures (predicted enjoyment, predicted consumption amount), 

participants also predicted how their consumption amount would change if they received or did 

not receive the additional unattractive jellybeans (-4 = definitely less, 0 = the same, and 4 = 

definitely more). Those in the control condition believed that they would eat fewer jellybeans if 

they received the other assortment with the additional unattractive jellybeans (Mcontrol = -1.8, SD 

= 2.3; compared to 0; t(164) = -9.94, p < .001, d = .77), whereas those in the added condition 

predicted that they would eat more jellybeans if they did not received the additional jellybeans 

(Madded = 0.96, SD = 2.1; compared to 0: t(158) = 5.82, p < .001, d = .46).  

General Liking of Jellybeans and Dietary Restrictions 
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At the end of the study, we assessed how much they liked jellybeans in general (ñIn 

general, how much do you like eating jelly beans?; 1 = not at all, 7 = very much) and whether 

they had any dietary restrictions (ñDo you have dietary restrictions that make it likely that you 

would not eat any jellybeans?ò; 1 = yes, 2 = no). First, the general liking of jellybeans did not 

differ between conditions (Fs < 1), and controlling for this general liking in the analysis did not 

change our conclusion (Finteraction  (1, 319) = 11.33, p < .001, – = .034). Second, 39 participants 

(12%) reported having dietary restrictions. There was no difference in the number of participants 

with a dietary restriction between conditions, and removing those participants did not change our 

conclusion (Finteraction  (1, 280) = 11.12, p < .001, – = .038). 

 

Study 6 

Counterfactual Consumption 

After assessing participantsô belief about hedonic assimilation, we measured whether 

they would eat more or fewer jellybeans from the assortment if they were to receive the other set 

(-4 = definitely less, 0 = the same, and 4 = definitely more). Participants in the control condition 

predicted that they would consume less if unattractive jellybeans were added (Mcontrol = -1.8, SD 

= 1.9, compared to 0: t(72) = -7.93, p < .001, d = 0.93), whereas those in the added and restricted 

conditions predicted that they would eat more jellybeans if the additional jellybeans were 

removed (Madded = 1.1, SD = 2.7, compared to 0: t(59) = 3.21, p = .002, d = 0.41; Mrestricted = 0.4, 

SD = 2.0, compared to 0: t(74) = 1.69, p = .096, d = 0.19). However, those in the restricted 

condition predicted a marginally smaller negative impact than those in the added condition 

(Madded = 1.1, SD = 2.7 vs. Mrestricted = 0.4, SD = 2.0, F(1, 205) = 3.59, p = .059), again indicating 
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that restricting consumption of the unappealing jellybeans attenuated beliefs about their negative 

impact. 

 

Study 7A 

 

Counterfactual Consumption 

After participants predicted how many jellybeans they would eat, we also asked whether 

they would eat more or fewer jellybeans from the assortment if they were to receive the other set 

(e.g., in the control condition: ñSuppose that in addition to the 50 [cherry] jellybeans, you also 

received 15 jellybeans of [lawn clipping]. Do you think you would eat more or fewer from the 

assortment in total?ò -4 = definitely less, 0 = the same, and 4 = definitely more) 

Replicating our prior findings, those in the control condition indicated that they would eat 

fewer jellybeans if they received additional unattractive jellybeans (M control = -1.6, SD = 2.0, 

compared to 0: t(49) = -5.76, p < .001, d = 0.81). Those in the added conditions also predicted 

that the addition would negatively impact consumption; they indicated that they would eat more 

jellybeans if they only received their favorite jellybeans (Mcombined = 1.3, SD = 2.3, compared to 

0: t(51) = 3.85, p < .001, d = 0.53; Mseparated = 0.8, SD = 2.2, compared to 0: t(50) = 2.79, p 

= .007, d = 0.39).  

Predicted Consumption Amount of the Favorite Jellybeans 

Participants in the added/combined condition made a single prediction of their 

consumption amount from the entire assortment. However, to compare their responses to the 

responses for the attractive jellybeans in the other conditions (control and added/separate), we 

asked them at the end of the study to break down their prior prediction into estimates for their 

most preferred versus their least preferred flavor. 
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Using these responses, we ran a one-way ANOVA on the predicted consumption amount 

of the favorite jellybeans only. Participants in the combined condition predicted they would 

reduce their consumption of their favorite jellybeans when unattractive jellybeans were added to 

the set (Mcontrol = 32.5, SD = 16.9 vs. Mcombined = 21.1, SD = 17.5, F(1, 150) = 11.54, p < .001). 

However, this negative effect was eliminated when participants made separate predictions for the 

attractive and unattractive flavors (Mseparated = 27.5, SD = 16.4, compared to control: F(1, 150) = 

2.16,  p = .144), which resulted in higher predictions in the separated condition than in the 

combined condition (F(1, 150) = 3.73, p = .055). 

Baseline Consumption Amount 

After ranking, we asked them to indicate how many jellybeans they would eat if they 

received 50 jellybeans of their third-ranked flavor. This number served as a measure of baseline 

jellybean consumption. The conclusions remained the same when we ran additional analyses 

controlling for this baseline jellybean consumption amount. 

Dietary Restrictions  

At the end of the study, participants self -reported whether they had dietary restrictions 

(ñDo you have dietary restrictions that make it likely that you would not eat any jellybeans?ò; 1 

= yes, 2 = no). Twelve participants (7.8%) reported having dietary restrictions. There was no 

difference in the number of participants with dietary restriction between conditions (F(2, 150) = 

1.14, p = .324), and removing those participants did not change our conclusions. 

 

Study 7B 

 

Counterfactual Consumption 
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We measured whether participants thought they would eat more or fewer jellybeans from 

the assortment if they were to receive the other set (e.g., suppose that in addition to the 50 

[cherry] jellybeans, you also received 15 jellybeans of [lawn clipping]. Do you think you would 

have eaten more or fewer from the assortment in total?ò -4 = definitely less, 0 = the same, and 4 

= definitely more). Consistent with the previous results, those in the control condition believed 

that they would eat fewer jellybeans if they received 15 additional unattractive jellybeans 

(Mcontrol = -2.4, SD = 1.7, compared to 0: t(71) = -12.12, p < .001, d = 1.43), whereas those who 

imagined receiving additional unattractive jellybeans indicated that they would eat more 

jellybeans if they only received 50 of their favorite jellybeans. This was the case in both the 1-

plate condition (M = 1.1, SD = 2.2, compared to 0: t(69) = 4.05, p < .001, d = 0.48) and the 2-

plates condition (M = 1.2, SD = 2.4, compared to 0; t(71) = 4.12, p < .001, d = 0.48), again 

indicating that the physical separation did not have any effect.  

Predicted Consumption Amount of the Favorite Jellybeans 

As in study 7A, we also asked participants at the end of the study to separately indicate 

how much of their predicted consumption amount would be consumption of the attractive versus 

unattractive flavors in the two added conditions. We then ran a one-way ANOVA on the 

predicted consumption amount of their favorite jellybeans only. Compared to the control 

condition (M = 29.9, SD = 17.1), adding unattractive jellybeans reduced predicted consumption 

of the favorite jellybeans when these jellybeans and unattractive jellybeans were added on the 

same plate (M = 23.5 SD = 17.7, F(1, 208) = 4.96, p = .027). However, when the additional 

jellybeans were added on a separate plate, participantsô consumption predictions of the favorite 

jellybeans (M = 26.4, SD = 16.8) did not reliably differ from either the control condition (F(1, 
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208) = 1.51, p = .221) or the single plate condition (F < 1, p = .320), mirroring the results for 

total consumption reported in the paper. 

Exploration of the Influence of Chronic Holistic Processing Style 

After the key measures and before the demographic questions, we measured participantsô 

individual difference in analytic versus holistic thinking tendency for an additional analysis that 

was pre-registered as exploratory. We adopted the locus of attention subscale from the Analysis-

Holism scale (Choi, Koo, and Choi, 2007) and averaged responses to the six items to create an 

index of holistic thinking tendency. We found that the analytic-holistic thinking tendency did not 

moderate our effect. That is, the holistic thinking index did not interact with our addition 

manipulation (control, one plate, two plates) for predicted enjoyment (F < 1, p = .650), predicted 

consumption (F < 1, p = .998), or willingness to pay (F < 1, p = .409). 

General Liking of Jellybeans and Dietary Restrictions  

At the end of the study, we assessed how much they liked jellybeans in general (ñIn 

general, how much do you like eating jellybeans?; 1 = not at all, 7 = very much) and whether 

they had any dietary restrictions (ñDo you have dietary restrictions that make it likely that you 

would not eat any jellybeans?ò; 1 = yes, 2 = no). First, unexpectedly, the general liking of 

jellybeans differed marginally between conditions (2, 211) = 2.72, p = .068). As this measure 

was administered after the manipulation, we could not rule out that it was influenced by it and 

therefore did not use it as a covariate. Second, 17 participants (7.9%) reported having dietary 

restrictions. There was no difference in the number of participants with dietary restrictions 

between conditions (F < 1, p = .278). Removing those participants did not change our 

conclusion, except for the difference in predicted consumption amount between the control and 

one-plate conditions. After removing those with dietary restrictions, Compared to the control 
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condition, adding unattractive jellybeans on the same plate only directionally reduced 

participantsô predicted consumption amount (MControl = 30.6, SD = 16.7, M1-plate = 26.0 SD = 17.7, 

F(1, 193) = 2.26, p = .134), which actually made the 1-plate condition more similar to the 2-

plates condition, further suggesting that the physical separation did not matter.  
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WEB APPENDIX E: JELLYBEAN PLATES (STUDY 7B) 

 

 
Unattractive-added / Two-plates Condition 

 
Unattractive-added / One-plate Condition 

 
Control Condition 
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WEB APPENDIX F. SUPPLEMENTAL STUDY 1 

Adaptation to the presence of unattractive items 
 

The purpose of this study was to rule out an alternative explanation that participants may 

have adapted to the presence of unattractive items although they failed to anticipate this process. 

Just as people get used to unpleasant smells or ambient sounds, participants may have adapted to 

having the unattractive items over time or simply learned to tune them out during the actual 

consumption period, although they did not foresee it. Accordingly, it may be argued that it is not 

the piecemeal processing that makes consumers unaffected by the context (i.e., the presence of 

the additional unattractive items) but rather their adaptation to those unattractive items. Given 

that people often fail to anticipate adaptation (e.g., Wang, Novemsky, and Dhar, 2009), 

participants could have overestimated the negative impact that unattractive items would have on 

their consumption experience.  

To test this possibility, we rearranged the icons in the grid every time the participants 

viewed an image. This was meant to disrupt the adaptation process as continuous changes in the 

location of the unattractive images would make the presence of the unattractive items more 

salient and make it harder to tune them out. If the unexpected adaptation is causing the lack of 

effect of the unattractive items, then rearranging those items should increase their effect. 

However, if peopleôs narrow focus on the individual items they are consuming is causing the 

lack of effect, then rearranging the unattractive images should not increase their impact. As such, 

we predicted that participants would consume a similar number of images, regardless of the 

addition of unattractive items and the rearrangement of those items. 

Method 
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Participants. We recruited 241 (51% male, Mage = 37.7) Mturk participants to complete 

the study in exchange for monetary compensation. As preregistered, those who disliked cute 

animal images (n = 2), liked roach images (n = 31), engaged in other tasks during the experience 

(n = 13), or did not pass the attention check (n = 19) were removed, leaving us with 184 data 

points.  

Design and Procedure. We randomly assigned participants to one of three between-

subjects conditions: control, added/rearrangement, or added/no-rearrangement. Participants were 

first informed that we had two different databases of images (i.e., cute animals and roaches), and, 

during the experiment, they would view images from a set of images randomly created from 

these databases. Participants in the control condition received a set of 60 images of cute animals, 

whereas those in the other two conditions received 10 images of roaches in addition to the same 

60 images of cute animals. In the added/no-rearrangement condition, the image icons were 

presented in a grid with the last row containing the roach icons (consistent with study 2). 

However, in the added/rearrangement condition, the image icons were rearranged every time 

they viewed an image and returned to the main page with the grid. Thus, the icons for the roach 

images were placed at a different location within the grid each time participants had to select an 

image to view, making these unattractive icons more salient.  

During the main experience part, all participants viewed as many images as they wanted 

for four minutes, and we recorded the number of images each participant viewed. After the 

viewing experience, they indicated how much they enjoyed viewing the cute animal images (1 = 

not at all enjoyable, 7 = very enjoyable). We also measured whether they would have viewed 

more or fewer images if they were assigned to the other set (counterfactual consumption) and 

whether they would have enjoyed the experience more in that case (counterfactual enjoyment). 
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Finally, we asked to what extent they noticed the cockroach icons every time they returned to the 

page with the full grid of icons (1 = not at all, 7 = very much) and how easy it was to ignore the 

roach icons (1 = not at all, 7 = very much). 

 

Results and Discussions 

 Consumption Amount. Consistent with our narrow processing account, we found no 

difference between conditions in the number of images viewed (F < 1, p = .489, see table S.3). 

First, replicating the previous finding, the number of images viewed did not decrease when roach 

images were added to the set in a fixed location (Mcontrol = 28.0, SD = 12.0 vs. Madded/no-rearrangement 

= 25.7, SD = 12.3; F (1, 178) = 1.30, p = .256). Moreover, the number of images viewed also did 

not decrease when the images were continuously rearranged (Madded/rearrangement = 27.5, SD = 9.0 

vs. Mcontrol = 28.0, SD = 12.0; F < 1, p = .789). The contrast between the two unattractive 

conditions was also not significant (Madded/no-rearrangement = 25.7, SD = 12.3vs. Madded/rearrangement = 

27.5, SD = 9.0; F < 1, p = .382). 

 Enjoyment (Hedonic Assimilation). Likewise, we found no significant difference 

between conditions in actual enjoyment of viewing the cute animal images (F < 1, p = .851). 

Adding the roach images did not decrease how much participants enjoyed viewing the cute 

animals, regardless of whether the roach images were presented in the same location (Mcontrol = 

6.1, SD = 1.2 vs. Madded/no-rearrangement = 6.0, SD = 1.3; F < 1, p = .649) or continuously rearranged 

(Madded/rearrangement = 6.0, SD = 1.3vs. Mcontrol = 6.1, SD = 1.2; F < 1, p = .599). Whether the 

unattractive images were rearranged did not affect enjoyment of the attractive images (F < 1, p 

= .943).  
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In sum, disrupting participantsô adaptation to the roach images by continuously 

rearranging them did not affect actual consumption nor enjoyment. This suggests that the lack of 

an effect of the unattractive images was not primarily driven by an adaptation process.  

Counterfactual Consumption and Enjoyment. We also replicated our previous findings on 

counterfactual consumption and enjoyment: although the addition did not reduce the number of 

images viewed nor enjoyment of the cute animal images, participants nevertheless believed that 

it negatively affects both (the one-sample t-test comparing the response to the ñno changeò mid-

point was significant in each condition, pôs < .015). This was the case regardless of whether the 

image icons were rearranged or not (see table S.3 for details).  

TABLE S.3. RESULTS OF SUPPLEMENTAL STUDY 1 

 Conditions 

F-value 
Control  

Added/ 
Rearrangement 

Added/ 
No-rearrangement 

Number of Images 
Viewed 

28.0 (12.0) 27.5 (9.0) 25.7 (12.3) 0.72 

Enjoyment of Viewing 
Cute Images 

6.1 (1.2) 6.0 (1.3) 6.0 (1.3) 0.16 

Counterfactual 
Consumption 

-1.50*** (1.9) 0.51* (1.6) 0.95*** (1.57) 35.94*** 

Counterfactual 
Enjoyment 

-1.45*** (1.6) 0.98*** (1.68) 1.30*** (1.68) 46.99*** 

NOTE. ïStandard deviations are in parentheses; For counterfactual consumption and counterfactual 
enjoyment measures, significant deviations from the mid-point (=0) are indicated, *p < .05, **p < .01, ***p 
< .001. 

 

Salience of Roach Images. Lastly, we tested whether there was a difference between the 

arrangement and no-arrangement conditions in how much participants noticed the roach icons. 

Participants reported noticing the roach icons slightly more when the image icons were 

rearranged, but this difference was not reliable (Madded/rearrangement = 5.5, SD = 1.5 vs. Madded/no-

rearrangement = 5.2, SD = 1.7; F(1, 122) = 1.33, p = .251). Unexpectedly, those in the rearrangement 
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condition indicated that it was easier to ignore the roach images than those in the no 

rearrangement condition (Madded/rearrangement = 4.7, SD = 2.1 vs. Madded/no-rearrangement = 3.9, SD = 1.9; 

F(1, 121) = 5.41, p = .022, –= .043). We speculate that this self-reported ease may reflect that 

they had to more actively ignore the roaches and were successful in doing so. 
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WEB APPENDIX G. SUPPLEMENTAL STUDY 2 

Replication of study 2 with print advertisements 

 

The goal of this study was to replicate the effect of adding unattractive images on 

consumersô consumption predictions with less extreme unpleasant images. Instead of adding 

roach images, we used images of print advertisements. 

 

Method 

Participants. A total of 216 undergraduate students (53% female; Mage = 19.9) 

participated in this study in exchange for course credit. As this study was not preregistered, we 

only excluded those who did not pass the attention check (n = 16), after which we were left with 

200 observations. 

Design and Procedure. This study used a 2-cell (control vs. unattractive items added) 

within-subject design. Participants were informed that they would receive a set of images and 

they could view as many as they wanted for three minutes. We informed them that we had two 

image databases (i.e., a database of cute animal images and one of print advertisements) and that 

the computer would randomly compile a set of images from these two databases. Participants 

saw three examples from each database (see figure S.2) and indicated on a 7-point scale whether 

viewing the images from each database would be a positive or negative experience (e.g., ñHow 

pleasant or unpleasant would it be to view images of cute animals?ò; -3 = very unpleasant, 0 = 

neither pleasant nor unpleasant, 3 = very pleasant). Next, participants were told they would 

receive one of two sets of images: both sets consisted of the same 50 cute animal images, but one 

set also included 10 print advertisements. We presented a screenshot of 50 or 60 icons arranged 
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in a grid from which they could click on each icon and view a corresponding image. Participants 

were explicitly informed that each icon corresponded to a different image.  

After the instructions, we first asked them to imagine receiving a set of 50 cute animal 

images. They indicated how happy they would be if they would receive this image set to view as 

they would like (1 = not at all happy, 7 = very happy) and how many of these images they 

thought they would view during the next three minutes (open-ended). Next, we asked them to 

imagine receiving the other set that included an additional 10 images of print advertisements 

instead (i.e., a set of 50 cute animal images and 10 print advertisements). They then answered the 

same two questions for this set. Next, we asked them to explain how they made their earlier 

predictionsðwhy they thought they would view more or fewer from the set if they also received 

10 images of print advertisements in addition to the 50 images of cute animals. They then 

indicated how the addition of the print advertisements would affect their enjoyment of viewing 

the cute animal images (belief about hedonic assimilation; -4 = make it much less enjoyable, 0 = 

no change, 4 = make it much more enjoyable). Lastly, as a comprehension check, we asked 

whether they understood the instructions correctly (ñPlease tell us which of the following 

statements is trueò: 0 = I would be able to view as many of the images as I want, 1 = I would 

need to view all the images, and 2 = I donôt remember). 

 

Results and Discussion 

Replicating the results of study 2, participants predicted that, if they received print ads in 

addition to the cute animal pictures, they would be less happy to receive the image set from 

which they could view as many as they wanted (Mcontrol = 6.0, SD = 1.3 vs. M added = 4.5, SD = 

1.5; F (1, 199) = 245.49, p < .001, – = .552) and would view fewer images overall (M control = 



86 
 

34.3, SD = 17.7 vs. M added = 32.9, SD = 19.9; F(1, 199) = 3.97, p = .048, – = .02). They also 

believed that adding the print ads would reduce their enjoyment of viewing the other cute animal 

images (M = -1.2, SD = 1.7; compared to the mid-point: t(199) = -9.95, p < .001, d = .70).  

FIGURE S.2. EXAMPLE OF A CUTE ANIMAL IMAGE AND A PRINT ADVERTISEMENT  

      

For exploratory purposes, we ran the same analyses after removing those who disliked 

the cute animal images (n = 3), those who liked print advertisements (n = 6) and those who failed 

the attention check (n = 16). This left us with 192 responses. The conclusions did not change. 

Participants predicted that having additional print advertisement images would negatively affect 

how happy they would be to receive the image set (M control = 6.1, SD = 1.3 vs. M added = 4.5, SD 

= 1.4; F (1, 191) = 246.29, p < .001, – = .563) and would reduce the number of images they 

would view (M control = 34.8, SD = 17.5 vs. M added = 33.2, SD = 19.7; F(1, 191) = 4.42, p = .037, 

– = .023). 






























































