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bstract

Prior research on product out-of-stock (OOS) has mainly focused on the consequences of OOS due to consumers not being able to select their
arget options. The present research explores how OOS noticed by consumers without a specific target option in mind affects their preference among
he in-stock options. We find that consumers can draw social inferences from OOS about the desirability of product features. Consequently, in-stock
ptions that share feature with the OOS option enjoys choice advantage. We show that this effect occurs only when the OOS condition is caused by
onsumer demand (as opposed to by logistical causes), and only for consumers who are not product category experts. Further, consumers’ belief
n others’ expertise and shopping goal determines which specific feature they will identify as the key feature that drives the OOS. These findings

rovide a more complete picture for how consumers respond to OOS. They also offer insights into making more accurate demand estimation and
uggest a potential new tool for in-store marketing.

 2015 New York University. Published by Elsevier Inc. All rights reserved.
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Product out-of-stock (OOS) is a universal issue for retailers.
n average, at any point of time, about 8 percent of SKUs are
OS in a typical retail store (Gruen, Corsten, and Bharadwaj
002). Traditionally, OOS is viewed as an operational challenge
or retailers. Research has found that consumers who encounter
OS are likely to postpone their purchase, switch to a different

tore, switch to other options, or simply decide not to purchase
nymore (Anderson, Fitzsimons, and Simester 2006; Campo,
ijsbrechts, and Nisol 2000, 2003; Emmelhainz, Emmelhainz,

nd Stock 1991; Fitzsimons 2000; Sloot, Verhoef, and Franses

005), all of which contribute to adverse consequences, such
s hurting the firm’s profitability (Anderson, Fitzsimons, and
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imester 2006; Jing and Lewis 2011) and creating difficulties in
emand estimation (Anupindi, Dada, and Gupta 1998).

A common premise of these findings is that the OOS option
s what the consumer has initially decided to choose. In other
ords, the scope of this research is limited to consumers who
ave planned to buy a certain option but later find it OOS. Indus-
ry research, however, indicates that only about 30 percent of
urchase decisions are made before consumers enter the store
Advertising  Age  2008; POPAI 1995). Thus, more commonly,
onsumers do not enter a store with a specific target in mind,
nd their decisions are influenced by what they find in the store
Chandon et al. 2009; Inman, Winer, and Ferraro 2009).

The focus of the present research in understanding the effect
hat finding an option OOS has on in-store decision making when
he consumer does not have an a priori preference. Drawing on
he theory of social inference, we propose that OOS conveys
nformation about others’ preference for the OOS option, which,
nder specified conditions, can be attributed to the desirability
f certain features of the OOS option. We investigate whether
his feature desirability inference systematically affects choice
or available options. We refer to the influence of an OOS option
www.manaraa.com

n choice shares of available options as the OOS  effect. Because
f its basis in social inference, the OOS effect occurs only when
he OOS condition is caused by consumer demand (as opposed

ed.
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o by logistical causes), and only for consumers who are not
roduct category experts. In contrast to the traditional view that
OS generally has negative impact on retailers, we propose that

etailers can benefit from OOS by using it as a tool of category
anagement to improve sales.

Background  and  Theoretical  Development

he  Impact  of  OOS

A consumer may notice a certain option OOS either after
/he has decided to choose that option (e.g., during transac-
ion), or before  any preference has been formed (e.g., during
nformation search). Previous research has mostly focused on
he former situation, and suggested that consumers who find
heir desired option OOS will defer purchase, cancel the order,
r switch stores (Anderson, Fitzsimons, and Simester 2006;
itzsimons 2000). Further, if consumers decide to choose an

n-stock option as a substitute, they are likely to choose options
imilar to the OOS product, a behavior referred to as “prod-
ct switching” (Campo, Gijsbrechts, and Nisol 2000, 2003;
mmelhainz, Emmelhainz, and Stock 1991; Sloot, Verhoef, and
ranses 2005).

OOS also affects a consumer’s satisfaction with the retailer.
itzsimons (2000) finds that OOS lowers customer satisfaction

n general, and even more so if the OOS option is in (as opposed
o out of) the consumer’s consideration set. Similarly, Pizzi and
carpi (2013) show that participants are more dissatisfied when

hey learn about the OOS after, rather than before, deciding.
hese works suggest that OOS has a greater negative impact
hen consumers have already formed their preference for a

arget option than when they do not.
In comparison, relatively little attention has been paid to sit-

ations in which consumers encounter OOS without a target
ption in mind. Of the few exceptions, Ge, Messinger, and Li
2009) and Kramer and Carroll (2009) both find that OOS in this
ituation creates a sense of urgency and accelerates purchase. No
esearch has studied whether and how OOS affects consumer
hoice of in-stock options. We believe that such incidentally
ncountered OOS is likely to importantly affect consumers’
n-store decision-making.

n-store  Decision  Making

As noted, not all consumers enter a store with a specific
urchase target in mind. Many purchase decisions are made
r revised in the store (Advertising  Age  2008; POPAI 1995).
n-store decision making is inevitably affected by the infor-
ation that consumers receive in the store, and the extent of

ts impact depends on how concrete the consumer’s shopping
oal is (Bucklin and Lattin 1991; Lee and Ariely 2006). As has
een extensively shown in prior research, consumers who do not

ave a concrete shopping goal are susceptible to in-store contex-
ual factors such as promotion and in-store display (Bemmaor
nd Mouchoux 1991; Christenfeld 1995; Drèze, Hoch, and Purk
994).
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o
O
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Making decisions in these situations sometimes requires con-
umers to make inferences about competing options. We propose
hat an option’s being OOS may facilitate this process. Specif-
cally, OOS provides information about the desirability of the
eatures that are present or absent in the OOS option, and conse-
uently affects a consumer’s judgment of the in-stock options.
his information can be learned by consumers through social

nference, and is usually not available through other in-store
ontextual factors such as promotion or display.

ocial  Inference  in  a Retailing  Context

In the absence of information that directly pertains to the
arget of judgment, people draw inferences from existing infor-
ation. For example, consumers make inference about products

nd marketers from all kinds of cues in the decision context,
uch as price, market offerings, and marketing communica-
ion (Broniarczyk and Alba 1994; Chernev and Carpenter 2001;
anbonmatsu, Kardes, and Sansone 1991; Zhang and Schwarz
012). In particular, social inference involves observing others’
ehavior and interpreting its meaning and implications for one’s
wn choices. People believe that the behavior of others results
rom sound reasoning and leads to desirable outcomes (Naylor,
amberton, and Norton 2011). Therefore, others’ choices can
erve as a source of information concerning the value of the
ptions (Burnkrant and Cousineau 1975; Kelley 1967) and
rovide reasons for consumers to conform (Goldstein, Cialdini,
nd Griskevicius 2008; Zhang 2010).

Since most others’ choice behavior is not directly observable
y each consumer, consumers usually view the stock level of an
ption as the trace of others’ choice. Specifically, scarcity sug-
ests popularity, and hence better value than what is possessed
y more plentiful options. As a result, consumers tend to choose
roducts that are already low in stock (Parker and Lehmann
011; van Herpen, Pieters, and Zeelenberg 2009). Such social
nference saves consumers the effort of processing detailed prod-
ct information, and therefore should play a prominent role in
hoice tasks on which consumers are unwilling or unable to
pend time and effort to gather and process product information
xtensively, as in low involvement purchases (Beatty and Smith
987; Celsi and Olson 1988; Suh and Youjae 2006; Zaichkowsky
985).

Hypothesis

To introduce our hypotheses, we first describe the common
ettings of our experiments and the symbols we will use through-
ut the rest of this paper. We study how the OOS of a certain
ption impacts consumers’ preferences among other in-stock
ptions. In all of our experiments, each option is defined on two
ttributes relevant to a consumer’s decision. Each attribute varies
etween two levels of value, referred to as features. We use A
nd B to denote the two features on attribute 1, and X and Y
www.manaraa.com

o denote the two features on attribute 2, yielding four possible
ptions: AX, AY, BX, and BY. Without losing generality, the
OS option is denoted as AX, and we examine participants’
reference among AY, BX, and BY. Besides, in the rest of this
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aper, wherever the term “consumers” may lead to confusion,
e use judges  to refer to consumers who encounter OOS and

ace a decision, and others  to refer to previous consumers who
ay have made their choice and caused the OOS.
Prior research has demonstrated that options low in stock

re perceived to be popular and have high value (Parker and
ehmann 2011; van Herpen, Pieters, and Zeelenberg 2009).
OS options are likely to be perceived in a similar way. This per-

eption, however, is not directly informative to consumers who
ntend to choose among other in-stock options. Nevertheless,
ince the value of an option can be viewed as an aggregate of the
alues of its features (Lancaster 1966), it is reasonable to assume
hat consumers attribute the high value of the OOS product to
ts features. Specifically, when AX is OOS, consumers will infer
hat AX is a better option than AY, BX, and BY, because A is a
etter feature than B and X is a better feature than Y. Such infer-
nce should shift choice preference toward options that share
ither of these two features, namely, option AY and option BX.
ormally, we hypothesize the OOS effect:

1a.  When option AX is out of stock, the choice share of
ptions AY and BX will increase, and, accordingly, the choice
hare of option BY will decrease.

1b. This choice shift is mediated by the relative evaluations
f features A and B, and features X and Y.

These hypotheses will be tested by comparing the probability
f BY being selected from among {AY, BX, BY}.

When consumers have extensive product knowledge, they
ave little need to infer feature desirability by observing the
hoices of others, just as they have little need to use periph-
ral cues to infer quality and value (Alba and Hutchinson 1987;
eldman and Lynch 1988; Raghubir and Corfman 1999; Rao
nd Monroe 1988). Hence, consumers with sufficient domain
nowledge should be less likely to draw inferences from OOS.
n this basis, we hypothesize that the OOS effect is moderated
y judges’ domain knowledge. Formally:

2. When option AX is out of stock, the choice share of
ptions AY and BX will increase, but only among judges with
ow domain knowledge and not among judges with high domain
nowledge.

H1 and H2 predict choice advantage of either AY or BX,
ut do not speak to how consumers decide between these two
ptions. Intuitively, the choice between AY and BX can be
ffected by the extent to which judges believe that feature A
s better than B versus feature X is better than Y. In a social
nference process, how differentially informative others’ judg-
ents are toward these features should play a role. We consider

wo factors that can affect the informational value of others’
udgments: expertise and consumption goals. Specifically, (a)
f others have expertise on evaluating dimension 1 rather than
imension 2, their ability to identify the better feature on dimen-

ion 1 is somewhat guaranteed while their ability to identify the
etter feature on dimension 2 is less clear; (b) if dimension 1 is
ore relevant to others’ shopping goal than dimension 2, others’

hoices are more likely to be driven by the comparison of the

w
a
m
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eatures on dimension 1 rather than the features on dimension
. Both processes will make the judgment of “A better than B”
ore informative than that of “X better than Y,” leading to the

hoice of AY over BX. Formally:

3. When others are considered to be experts on dimension
 rather than dimension 2, judges will be more likely to base
heir choices on the advantage of A over B, leading to the choice
dvantage of AY over BX.

4. When others are considered to have a shopping goal to
ocus on dimension 1 rather than dimension 2, judges will be
ore likely to base their choice on the advantage of A over B,

eading to the choice advantage of AY over BX.

Next, we test these hypotheses in four lab experiments and
 field experiment. H1 will be tested in studies 1 and 2; H2
ill be tested in study 3; and H3 and H4 will be tested in

tudies 4 and 5, respectively. We will conclude with a discus-
ion of situations in which the OOS effect is most likely to
ccur, and how understanding the OOS effect can help retail
anagement.

Study  1

ethod

The purpose of study 1 is to test H1a, the OOS effect, and
1b, the mediating role of feature evaluation.
Three hundred and sixty-six participants from Amazon

echanical Turk participated in this study in exchange for five
ents. Participants were asked to choose among four laundry
etergents. The options differed from each other in form (powder
s. liquid) and scent (Bella Flora vs. Ocean Pearl). Partici-
ants were randomly assigned into one of the three conditions:
aseline, OOS, and absence. In the baseline condition, all four
ptions were available, and participants were asked to choose
ne of them. In the OOS condition, the option that featured “pow-
er” and “Bella Flora” (“AX”) was marked as “out of stock,”
nd participants were asked to choose among the three remaining
ptions. In the absence condition, the information about AX was
ompletely absent; participants were only provided with options
Y, BX, and BY, and were asked to choose one of them. In
ther words, the difference between the OOS condition and the
bsence condition was whether participants were informed of
he existence of an OOS option AX.

After indicating their choice, all participants were asked to
ate on 7-point scales how desirable they thought these product
eatures were, with the end points labeled “Bella  Flora  is  more
esirable” and “Ocean  Pearl  is more  desirable” for the first
uestion, and “powder  form  is  more  desirable” and “liquid  form
s more  desirable” for the second question.

For the OOS effect, we test whether the choice share of in-
tock products differed between conditions. Also of interest is
www.manaraa.com

hether OOS shifted the desirability of features A and X (rel-
tive to B and Y, respectively), and whether this desirability
ediated participants’ choices.
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participants: “Sorry!  We  used  to  have  four  options,  but  [the OOS-
Fig. 1. Choice outcome of study 1.

esults

Choice  shares. The results relevant to our hypothesis are pre-
ented in Fig. 1 (for the complete results, see Appendix 1A). We
ompare the choice share of BY, the non-feature-sharing prod-
ct, among {AY, BX, BY}  across all conditions. In the baseline
ondition, among the participants who selected AY, BX or BY,
he choice share for BY was 56 percent. When AX was pre-
ented as OOS, as predicted, the choice share of BY dropped to
2 percent (Fisher’s exact test p  < .04). However, in the absence
ondition where only AY, BX, and BY were presented, the choice
hare of BY was 58 percent, which did not differ from the base-
ine condition but was higher than the OOS condition (Fisher’s
xact test p  < .02). Contrasting the OOS condition to the baseline
nd absence conditions (Rosnow and Rosenthal 1996) revealed

 significant difference (Z  = 2.7, p < .01). H1a is therefore sup-
orted. For the purpose of mediation analysis, the baseline and
bsence conditions are combined and named as the non-OOS
ondition.

Mediation. The desirability ratings of the features are coded
s 1–7, where low numbers mean that the features contained
y AX (i.e., “powder” and “Bella Flora”) were more desirable
han the features absent in AX. In the OOS condition, the rat-
ngs of the two attributes were 5.6 and 4.4, respectively. Both
umbers were lower than the non-OOS condition (5.8 and 4.8,
espectively; F(1, 364) = 4.0, p  < .05, η2 = .11), suggesting that
he OOS information increased the desirability of the two fea-
ures contained by AX. The two ratings are averaged to reflect the
eneral desirability of the features contained by AX. A media-
ion analysis is conducted following Preacher and Hayes (2008).

ith 5,000 iterations, the indirect path is significant with 95 per-
ent CI (.09, 1.17), suggesting that the desirability judgment on
eatures mediated the OOS effect. H1b is therefore supported.

iscussion

In this study, we show that OOS increases the choice share of
he options that shares features with the OOS option. The medi-
tion analysis provides evidence for the underlying process: the

reference shift is a result of increased evaluation of the features
f the OOS option. These results speak against an explanation
f the OOS effect, namely, judges simply choose products that

d
(
S
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re similar to the OOS option. If that were the case, the OOS
nformation should not have affected the rating of the features,
nd the change in ratings should not have mediated the judges’
hoices.

Moreover, our findings highlight the importance of the OOS
nformation. Not surprisingly, participants who did not know that
he OOS option had ever existed could not draw any inference
egarding any features; hence, the OOS effect was not observed
hen the information of the OOS option was completely

bsent.

Study  2

The OOS effect occurs because, by default, OOS is consid-
red to be a result of others’ preference for the OOS option.
ccordingly, OOS should be uninformative about the option if

t is caused by factors irrelevant to its desirability, for example,
 warehouse burning down in an accidental fire or the supplier
uitting the market in response to new regulations. In other
ords, the OOS effect should be eliminated if judges are aware

hat the OOS is not caused by others’ preference for the product.
n study 2, we test this boundary condition in a real choice task.

ethod

Eighty-two students from a private East Coast university were
pproached on campus by a research assistant and were invited
o participate in a 10-min online survey. In return, they were
romised to receive a gift card for at least $5. At the end of the
urvey, they were instructed to go to a lab room to pick up their
ift cards, where the actual choice experiment took place.

Upon arrival at the lab, participants were randomly assigned
nto one of three conditions: OOS-supplier, OOS-default, and
aseline. In the lab, four piles of gift cards were arranged on a
arge board placed on a table (Appendix 2): Starbucks regular gift
ard, Starbucks e-card, Amazon regular gift card, and Amazon
-card. The regular gift cards were plastic cards ordered from
he merchandiser, whereas the e-cards were simply printouts
f redemption codes. Thus, the four options differed in brand
A: Starbucks vs. B: Amazon) and form (X: regular vs. Y: e-
ard). Pretest suggests that the regular gift cards are much more
ttractive than the e-cards of the same face value; we therefore
et the e-cards to be $1 more than the regular cards to avoid
otential ceiling effect in choice.

Next to each pile, the labels of the gift cards were printed on
he board. In the baseline condition, in which all four options
ere available, participants were simply asked to choose a gift

ard as their reward for completing the survey. In both of the
OS conditions, the Starbucks regular gift card (i.e., AX) was

bsent, leaving an empty spot with the label “$5 Starbucks Card”
n the board. Depending on conditions, the experimenter told
www.manaraa.com

efault condition:] the  $5  Starbucks  card  is  currently  out  of  stock
vs. [the OOS-supplier condition:] the  RA  forgot  to  bring  the  $5
tarbucks cards  today). But  we  still  have  the  other  three  options
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Fig. 2. Choice outcome of study 2.

vailable.  Please  choose  one.” The number of cards in each pile
as kept roughly same throughout the course of the experiment.

esults

To test the OOS effect, we again compare the likelihood
f selecting BY from among {AY, BX, BY}  across the three
onditions. The result relevant to our prediction is presented in
ig. 2 (for the complete results, see Appendix 1B). In the base-

ine condition, among the participants who selected AY, BX or
Y, the choice share for BY was 67 percent. In contrast, in the
OS-default condition, this probability dropped to 37 percent

Fisher’s exact test p  < .04). However, in the OOS-supplier con-
ition, the choice share of BY was 64 percent, which was not
ifferent from the baseline condition and was higher than the
OS-default condition (Fisher’s exact test p  < .1).

iscussion

This study replicates the OOS effect in a task involving real
hoice. Moreover, the null result in the OOS-supplier condi-
ion indicates a necessary condition of the OOS effect: the OOS
hould be caused by consumer demand as opposed to by logis-
ical causes. This result rules out possible alternative accounts
or the OOS effect, such as scarcity (Cialdini 2009) and tar-
et salience (Farquhar and Pratkanis 1993). Together with study
, these studies suggest that the preference shift is not simply
ue to the change of the structure of the choice set, but due to
ttribute-level inference drawn from an option’s being OOS.

Study  3

ethods

The purpose of study 3 is to test H2, the moderating role of
omain knowledge on the OOS effect.

The study was conducted in China. We built a kitchen acces-
ory store on taobao.com, a major Chinese online shopping

latform. We listed four models of cutting boards in our store.
he models differed in their material – made in wood versus
amboo, and their shape – square versus round. We then
ploaded pictures as well as product descriptions of the cutting

M
c
s
b
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oards consulting other stores that were selling similar products
see Appendix 3 for an example).

We recruited 124 participants through Chinese social media
latforms. Each participant was randomly assigned to a con-
ition in which one of the four cutting board models was
OS. For each condition, the name of the OOS model was
rayed out and marked “sold out” on the store page whereas the
ames of the in-stock models were displayed in the normal dark
olor. Thus, what participants saw in our study largely matched
hat they would have encountered in a real shopping trip on

aobao.com.
For the ease of study management and data collection, we

howed participants the screenshots of the product description
ages. Participants were then asked to indicate their choice,
ollowed by how familiar they were with kitchen accessories
1 = not at all; 7 = very much). The latter question served as the
easure of participants’ familiarity with the product category.

esults

Of interest is whether participants’ familiarity with kitchen
ccessories predicts their likelihood of choosing AY or BX. To
nswer this question, we code the choice of AY or BX as 1, and
he choice of BY as 0. Then, we regress this 0–1 variable on
articipants’ familiarity using logistic regression. Since the four
onditions did not get exactly same number of participants, we
lso include the condition (i.e., which model is OOS) as dummy
ariables to control for the difference in the inherent attractive-
ess of these models. The result of the logistic regression is
onsistent with our hypothesis. The coefficient is negative and
ignificant (β1 = −0.33, Wald  statistic  = 5.55, p  < .02), meaning
hat the more the participant was familiar with kitchen acces-
ories, the less likely s/he was to choose AY or BX.

iscussion

Judges who are familiar with the products of interest may
ave well established evaluations for the features; consequently,
hey are less likely to seek information from outside sources,
uch as the preference of others. In contrast, judges without
uch domain knowledge are likely to seek information outside

f themselves. Consequently, these participants infer that feature
 and X have higher value than B and Y, respectively. This

esult is consistent with our theory that others’ choices provide
nformation about the OOS option.

Study  4

ethod

In study 4, we test H3, namely, how a judge’s belief about
he expertise of others affects their choice between AY and BX.

One hundred and sixty-two participants from Amazon
www.manaraa.com

echanical Turk participated in this study in exchange for 10
ents. They were asked to imagine that, on a vacation trip, they
tayed in a hotel that offered each guest a wine-and-cheese
asket as a check-in gift. All participants were presented a
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Fig. 3. Re

ist of three options (Appendix 4): Banylus wine + Vacherin
heese (AX), Banylus wine + Derby cheese (AY), and Pinotage
ine + Vacherin cheese (BX), among which AX was OOS. As

he manipulation, half of the participants learned that “a large
roup of guests who are attending the national conference of the
merican Wine Society have just claimed their gifts.” The other
alf of the participants learned the same information except that
he guests were said to be from the American Cheese Society.
ll participants were asked to choose between the remaining

wo gift options.

esults

The results are presented in Fig. 3. When AX was OOS due to
he popularity among a group of wine experts, AY, which shared
he same wine, received 58 percent choice share, whereas BX,
hich shared the same cheese, was chosen by only 42 percent
articipants. In contrast, when AX was OOS because of the
opularity among a group of cheese experts, the choice shares
f AY and BX became 40 percent and 60 percent, respectively
Fisher’s exact test p  < .03).

iscussion

In this study, we demonstrated two key elements of the
nderlying mechanism of the OOS effect. Judges’ choice being
ffected by others’ expertise suggests that the underlying process
s social inference; the fact that others’ expertise are attribute
pecific (i.e., on wine vs. cheese) provides evidence that the
nference occurs at the attribute level (as opposed to at the option
evel).
Note that the choice sets were identical across the two con-
itions. Again, this result speaks strongly against the potential
lternative explanation that judges simply choose what is most
imilar to the OOS option. After all, others’ expertise could

e

c
r

f study 4.

lter neither the actual nor the perceived similarity between the
ptions.

Study  5

In study 5, we examine the external validity of the OOS effect
y running a field experiment at a restaurant. In addition, we
xplore another determinant of judges’ choice between AY and
X, namely, others’ consumption goal (H4). We provide restau-

ant diners with lunch options (combos of food and drink), and
anipulate one option to be OOS. Considering that the exper-

ment was conducted in a restaurant during lunch time, others’
ain consumption goal is likely to be having good food rather

han having a good drink. Therefore, judges should infer that
 combo is extensively chosen by others because it has a great
ood component. Consequently, they should choose the combo
hat shares the same food rather than the same drink.

ethod

We conducted this field experiment in a small restaurant in
owntown Nanjing, China. The study lasted for four weeks.
very weekday during the course of the experiment, the restau-

ant offered a lunch special menu, containing four options of
eals (Appendix 5). Each meal consisted of a portion of food,

ither seafood rice (A) or tuna pasta (B), and a drink, either tea
atte (X) or white coffee (Y). Each meal was given a unique
ame, implying that no substitutions were allowed within a
ombo. The meals had never been offered (as combos) in this
estaurant before. All combos were priced at 29 Yuan (∼$4.50),
bout 40 percent off the original price if the two components
ere ordered separately. It was also specified on the menu that
www.manaraa.com

ach combo was limited to 10 orders per day.
Upon arrival, customers were informed about the lunch spe-

ials by the waiter, but they were also able to order from the
egular menu. The customers who ordered the lunch specials
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60%

Combo containing the s ame
food (AY)

Combo containing the s ame
drink (BX)

Non-c omponent-shar ing
combo (BY)

Choice Share among {AY, BX, BY}

Baseline OOS

Fig. 4. Results of study 5.

b
c
s
t
o
a
a
p
s
a

P

l
t
3
v
m
i
a
b
b
g
t
s
s
w

R

e
c
a

c
f
b

(
c
A
c
T
c

D

e
p
a
b
t
A
L
a
m
v
c

i

ecame the participants of our field experiment. The lunch spe-
ials were available from 11 am to 2 pm every weekday. The
ervice started with all four options available. At 12:15 pm,
he menus in the restaurant were switched to the OOS version,
n which the seafood rice + tea latte combo (AX) was marked
s “sold out,” while the other three combos continued to be
vailable. The customers of this restaurant were mostly young
rofessionals who worked in the neighborhood. There is no rea-
on to believe that those who arrived at the restaurant before and
fter 12:15 had different taste preferences.

retest

The purpose of the pretest is to confirm people’s lay belief that
unch diners are more likely to have a goal of having good food
han of having good drink. To test this assumption, we surveyed
6 undergraduate students in a marketing class at a large uni-
ersity (also in Nanjing). We presented to them the same lunch
enu used in the field experiment. Participants were asked to

magine that AX (seafood rice + tea latte) was sold out and were
sked to select what they believed would be the most plausi-
le reason. The results show that 56 percent of the participants
elieved that the OOS would be because the seafood rice was
reat, whereas only 6 percent thought that it would be because
he tea latte was great (binomial test p  < .001). Other participants
uggested reasons irrelevant to the hypothesis of this study. Con-
istent with our prediction, participants considered that diners
ould choose the combo because of its food component.

esults  of  the  Field  Experiment
During a total of 20 days of experimentation, 193 din-
rs ordered from the lunch special menu, among whom 120
ame before 12:15 pm (the baseline condition) and 73 came
fter 12:15 pm (the OOS condition). To test our hypothesis, we

w
t
f
i

ompare the choice share of AY, the option that shares the same
ood component as the OOS option, across the OOS and the
aseline condition.

The results relevant to our hypothesis are presented in Fig. 4
for the complete results, see Appendix 1C). In the baseline
ondition, among the participants who selected AY, BX or BY,
Y received 36 percent of choice share; in the OOS condition, its
hoice share increased to 53 percent (Fisher’s exact test p  < .03).
he choice share of BX remained unchanged across the two
onditions (29 percent vs. 29 percent).

iscussion

The results of the field experiment confirm that the OOS
ffect can be observed in an actual retail context involving real
urchase. The observed preference shift to AY, but not to BX,
dds support to the hypothesized inference process: informed
y their belief about others’ consumption goal, judges were able
o identify the determinant reason that caused AX to be OOS.
ccordingly, it gave choice advantage to AY but not to BX.
imited by the setting of the field experiment, judges’ belief
bout others’ consumption goal was neither manipulated nor
easured but was simply assumed. However, the pretest pro-

ides support for this assumption, and the finding in the field is
onsistent with our hypothesis.

General  Discussion

In this paper, we conceptualize and demonstrate how OOS
mpacts consumers who are considering the product category
www.manaraa.com

ithout a specific target option in mind. We find that OOS shifts
he preferences of these consumers to the options that share
eatures with the OOS option. Consequently, choice shares of
n-stock option are systematically affected by the OOS option.
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This effect is different from the “switching” behavior docu-
ented in prior research in two ways. First, we study decisions

f consumers who do not have a specific purchase target to begin
ith, so the need for switching to a substitute simply does not

xist. Second, whether a “substitute” will be chosen depends on
he social context (studies 2 and 4), suggesting that the under-
ying mechanism of OOS effect goes beyond simply choosing a
imilar option.

mplications

Our findings have important implications to marketers and
etailers. Knowing how choice shares of in-stock options are
ikely to be affected by OOS gives retailers leverage over

anaging inventory contingent on OOS. Previous research on
emand estimation and inventory management under OOS typ-
cally takes into consideration that consumers choose other
ptions as substitutes of the OOS option (e.g., Anupindi, Dada,
nd Gupta 1998; Musalem et al. 2010). However, options that
hare features with the OOS option will gain choice share not
nly from consumers who switch from the OOS option, but
lso from consumers who switch from other in-stock options
hat do not share the features – these consumers would not
ave evaluated these features highly if no option were OOS.
ccordingly, when a certain option is OOS, the inventory of the

eature-sharing options may actually drop faster than if they
re merely considered as substitutions, and the inventory of
he non-feature-sharing options could drop even more slowly
ompared to when the focal option is not OOS. Thus, the
OS effect is an important factor to incorporate into demand

stimation.
In traditional retail practice, having empty shelves is consid-

red disadvantageous and is therefore to be avoided by retailers
Breugelmans, Campo, and Gijsbrechts 2006; Verhoef and Sloot
005). However, our findings indicate that, to consumers who are
till searching product information, OOS may have managerial
dvantages as a tool of category management. Manufacturer-
wned retail stores could increase category sales by promptly
esponding to OOS situations and directing consumers’ atten-
ion to the feature-sharing options. For example, offline stores
ould give more shelf facings to the feature-sharing options, and
nline stores could present these options as recommendations on
he webpage of the OOS option.

Marketers could possibly even create artificial OOS situations
o promote the sales of higher margin products. For example,
uppose at the same price, bamboo cutting boards have higher
argin than wood cutting boards. Although the retail stores

eed to carry both models to maintain assortment size, they
ould increase the share of bamboo cutting boards by creating
dditional models of them which are always OOS. This should
otentially create a perception among customers that bamboo
s a more desirable feature than wood and thus gives choice
dvantage to the bamboo cutting boards.
Smart competitors could also take advantage of our findings
o promote their products when the category leader is known
or strategically restricting its own supply (Balachander and
arquhar 1994). In this case, competitors whose own products

d
a
e
t
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ave key features similar to the features of the leading brand can
lay up these common features. For example, they can preemp-
ively emphasize these features on product packaging or through
n-store marketing, with the expectation that the leading brand

ay often be OOS.
These tactics are likely to be effective because using OOS

o communicate the desirability of a product feature is more
ersuasive compared to marketers explicitly promoting the
eature. Marketer’s persuasion can activate consumers’ persua-
ion knowledge and lead to counter arguments (Campbell and
irmani 2000). In comparison, OOS is less explicit about the
arketer’s intention and hence less intrusive. After all, con-

umers are more likely to trust their own inference (from OOS)
han marketer’s direct persuasion about the product.

ontext  Effects

Consumer choice is constructed and highly context depend-
nt (Bettman, Luce, and Payne 1998; Payne, Bettman, and
ohnson 1992). A large body of context effects such as the
ompromise effect, the asymmetric dominance effect, and the
hantom decoy effect, share a common characteristic: merely
resenting or removing an option can shift the relative  choice
hare among the other options. The OOS effect demonstrated in
he present research adds another piece to this literature – the
nformation that an option is OOS can shift choice share among
n-stock options. However, the OOS effect is substantially dif-
erent from these context effects in terms of its underlying
echanism. The compromise effect is explained by loss aver-

ion and local concavity (Kivetz, Netzer, and Srinivasan 2004),
nd the asymmetric dominance effect and the phantom decoy
ffect are explained by range frequency theory and justifiabil-
ty (Ariely and Wallsten 1995; Highhouse 1996), all of which
re considered to be some sort of pure cognitive processes. The
resent research suggests that context effects should not  be con-
idered in a social vacuum. The presence or absence of a certain
ption could be the outcome of someone’s choice, which reflects
heir judgment and evaluation. Such inference could be infor-

ative about other options in the choice set. Clearly, context
ffects driven by these considerations highly depends on the
ocial context, which deserves researcher’s attention.

hen  is  the  OOS  Effect  Likely  to  Occur  in  the  Real  World?

While the OOS effect was demonstrated and replicated across
ve studies using a wide variety of product categories (e.g., laun-
ry detergents, gift cards, cutting boards, food baskets, meal
ombos), it would be important to outline the real-world condi-
ions under which the OOS effect is most likely to occur.

First, the OOS effect is more likely to occur in shopping envi-
onments where the relative availability of the various options
re easy to notice. Such an effect is, of course, likely to occur
n traditional grocery stores where the neat and ordered shelf
www.manaraa.com

isplay with product tags make it easy to spot which options
re OOS. It is even more likely to occur in online shopping
nvironments. Keeping OOS products (especially those sold out
emporarily) still viewable is a common practice of many online
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etailers. Consider how many online stores clearly notify con-
umers when an item is OOS; consider also how many online
tores display the inventory that is left for each SKU (e.g.,
96 percent offers has been claimed” in Amazon’s Lightning
eals). In all these situations, consumers are likely to more eas-

ly notice that a particular SKU is either OOS or about to be
OS, thus making inferences about the focal product features.
urther, online stores typically allow consumers to filter options
ased on specific features, making it easier for consumers to use
heir inferred information to find their desired options. Thus,
OS effect could be more influential in online retailing than in

raditional retail contexts.
Second, the OOS effect is more likely to manifest itself when

onsumers possess weak priors about the product category that
hey are browsing through, as suggested by the moderating effect
n study 3. For example, product categories that a consumer
as low knowledge about (e.g., first time buyers, new product)
re ripe candidates for the OOS effect. Specific examples of
uch product categories clearly depend on the individual-level
f knowledge and involvement; however, often developments
n the product market might also engender the OOS effect.
onsider as an illustration, examples of product categories that
ent through a sudden burst of innovation and differentiation

Simonson 1993). Up until recently, many product categories
ike diaper bags, baby bottles, trash cans, dish racks, hand wash-
ng detergents, and paper towel dispensers, to name a few, were
rimarily sold on price and volume attributes. In the last decade,

owever, companies like Skip Hop (diaper bags, baby bottles),
implehuman (trash cans, dish racks), Method (detergents), have
evolutionized their respective product categories introducing

A
he complete results of study 1.

Options

AX* AY 

ttributes
Form Powder Powder 

Scent Bella Flora Ocean Pearl 

hoice share

Baseline
(4 percent)** 12 percent (11 percent) 

B&C Co

OOS
– 18 percent 

B&C Co

Absence
– 11 percent 

B&C Co

 versus b and c versus d significant at .05 level based on planned contrast.
* Marked as “out of stock” in the OOS condition.

** Numbers in the parentheses are the raw choice share for the baseline condition (c
etailing 92 (1, 2016) 13–24 21

onsumers to previously unheard of attributes (e.g., diaper bags:
pill proofing, antimicrobial/odor-reducing lining, contrast lin-
ng, stroller attachments, messenger bag styling; trash cans:
elf-compacting, pedal powered, stainless steel finish). Such cat-
gories are also ripe for the OOS effect. Imagine a first-time
ather browsing skiphop.com looking for diaper bags, and find-
ng that the diaper bags with the “contrast lining” feature are
OS. Would this father’s valuation of the “contrast lining” fea-

ure, and the remaining options that have that feature, increase?
e believe that in such low-knowledge situations, the OOS

ffect is highly likely.

onclusion

The majority of purchase decisions are made in-store where
onsumers do not have strong a priori preferences to start with.
herefore, product OOS does not only affect consumers who are
nable to choose the particular option due to OOS, but can also
ffect consumers who are browsing the offerings and inciden-
ally notice an option being OOS. These consumers are likely to
nfer that OOS is informative about the desirability of product
eatures: features contained by the OOS option are likely to be
ore desirable. Such inference gives choice advantage to options

hat share features with the OOS option. These findings provide
 more complete picture of how consumers respond to OOS,
ffer insights into making more accurate demand estimation,
nd suggest a potential new tool for in-store marketing.
www.manaraa.com

Appendix  1. Compete  Results  of  Studies  1, 2, and  4

BX BY

Liquid Liquid
Bella Flora Ocean Pearl

32 percent (31 percent) 56 percentc (54 percent)
mbined: 44 percenta

40 percent 42 percentd

mbined: 58 percentb

31 percent 58 percentc

mbined: 42 percenta

alculated based on all four options).
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1B
The complete results of study 2.

Options

AX* AY BX BY

Attributes
Brand Starbucks Starbucks Amazon Amazon
Form Plastic E-card Plastic E-card

Choice share

Baseline
(10 percent)** 22 percent (20 percent) 11 percent (10 percent) 67 percentc (60 percent)

B&C Combined: 33 percenta

OOS-default
– 30 percent 33 percent 37 percentd

B&C Combined: 63 percentb

OOS-supplier
– 18 percent 18 percent 64 percentc

B&C Combined: 36 percenta

a versus b and c versus d significant at .05 level based on planned contrast.
* Informed to be “out of stock” in the OOS-default condition, and “RA forgot to bring” in the OOS-supplier condition.

** Numbers in the parentheses are the raw choice share for the baseline condition (calculated based on all four options).

1C
The complete results of study 5.

Options

AX* AY BX BY

Attributes
Food Seafood Rice Seafood Rice Tuna Pasta Tuna Pasta
Drink Tea Latte White Coffee Tea Latte White Coffee

Choice share

Baseline
(25 percent)** 36 percent (27 percent) 29 percent (22 percent) 35 percentc (26 percent)

B&C Combined: 65 percenta

OOS
– 53 percent 29 percent 19 percentd

B&C Combined: 81 percentb

a versus b and c versus d significant at .05 level.
* Marked as “sold out” in the OOS condition.

** Numbers in the parentheses are the raw choice share for the baseline condition (calculated based on all four options).

t  in  Study  2  (Baseline  Condition)
Appendix  2.  The  Option  Layou
www.manaraa.com
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Appendix  3.  The  Sample  Screen  Shot  of  the  Product
Description  Page  in  Study  3  (in  Chinese)

Appendix  4.  The  Stimuli  Used  in  Study  4
B

etailing 92 (1, 2016) 13–24 23

Appendix  5.  The  Menu  in  Study  5  (Baseline  Condition;  in
Chinese)
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