
  

SERVICE WAITING EXPERIENCE:  

THE GRANULARITY EFFECT OF QUANTITATIVE INFORMATION ON 

CUSTOMER REACTIONS TO WAITING 

 

 

 

 

 

A Dissertation  

Submitted to 

the Temple University Graduate Board 

 

 

 

In Partial Fulfillment  

of the Requirements for the Degree 

DOCTOR OF PHILOSOPHY 

 

 

 

by  

Jooa Baek 

May 2018 

 

 

 

 

 

Examining Committee Members: 

 

Dr. Chihyung "Michael" Ok, Advisory Chair, School of Sport, Tourism and Hospitality 

Management, Temple University 

Dr. Laurie Wu, Examining Chair, School of Sport, Tourism and Hospitality Management, 

Temple University 

Dr. Lu Lu, School of Sport, Tourism and Hospitality Management, Temple University 

Dr. Maureen Morrin, External Reader, Marketing and Supply Chain Management, Fox 

School of Business, Temple University 

 

 



 

ii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© 

Copyright 

2018 

 

by 

 
Jooa Baek

All rights Reserved
 

  



 

iii 

ABSTRACT 

Waiting for service is inevitable. Service cannot be easily supplied to match 

fluctuating peaks of demand, and its pre-production is limited. Unfortunately, however, 

most people do not tolerate waiting well. To effectively deal with the inevitable waiting, 

service organizations endeavor to manage customer perceptions of the wait using various 

strategies to make waiting seem short and less wasteful and uncomfortable. Therefore, 

finding ways to manage customer perceptions of waiting is an essential part of the service 

experience. To encourage customers to join in and help them remain being patient, 

service operations provide estimated waiting time. Information on the estimated wait time 

affects customer expectations and responses, which may further lead to undesirable 

customer behaviors such as balking (i.e., refusal to wait in line) and reneging (i.e., give 

up to get the service and leave away from the line). That is, customers’ understanding of 

quantitative meanings often deviates from the objective value even when the estimated 

waiting time is well delivered. Therefore, how service providers structure and deliver 

quantitative information causes customers to differ in their estimation of the time to be 

waitlisted as well as the expectation of service promptness, and eventually determine 

their behaviors. Existing research, however, has overlooked how customer experience of 

waiting is altered by the wait time is communicated as part of strategies for managing 

waiting for services.  

While waiting, people will have quantitative information for the duration in both 

numbers and units. Thus, granularity and its effect on customers’ affective and cognitive 

responses as well as their waiting behaviors (i.e., joining in, keep staying on, or leaving 

away from the line) require further investigation in that numbers and units are inseparable 
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and change simultaneously. The purpose of this study was to explore how information, 

through various psychological mechanisms both cognitive and affective responses, 

affects waiting behavior. 

This dissertation consisted of three studies. Study 1 was conducted to investigate 

how information on delays have a granularity effect on customer perceptions of time 

estimation for being waitlisted in numerical cognition, particularly depending on its 

format. Study 2 further explored the effect of information on waiting with 

communicator’s cooperativeness on balking behavior, and that are incorporated into 

expectation of the service promptness and anxiety as a part of cognitive and affective 

responses. Finally, Study 3 examined the effect of information on time delays on 

reneging behavior with customer mind-sets with matching of cognitive salience of unit 

(verse number), especially when delays are imposed by the wait staff, and that are 

incorporated into understanding psychological mechanisms (information processing 

fluency and anxiety). Study 1 found that providing waiting information in a coarse-

grained unit with an interval is not ideal for customers assured to join a queue because 

they less expected the time on being waitlisted far less shortly. In general, less balking 

occurs if information is delivered as a single value (than an interval), even the 

information is delivered in a coarse-grained unit. Therefore, for an in-depth 

understanding of the granularity effect of information on waiting to be seated, Study 2 

was narrowed to use only a single value. Study 2 showed that when information is 

delivered in a coarse-grained unit with a point estimate by a professionally trained 

employee, balking is far less common than if the same information is delivered by an 

unprofessional employee because the professional employee elicits a higher level of 
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expectation of service promptness. With emphasizing the role of the employees, how 

employees deliver the information in point estimate professionally encourages customers 

to less balking or more joining a queue even if the information is delivered in a coarse-

grained unit (i.e., hours). Finally, Study 3 revealed that more reneging occurred when 

additional wait time was communicated in a coarse-grained interval than when the wait 

time was delivered in a fine-grained interval. Furthermore, when the additional wait time 

was communicated using a coarse-grained (rather than a fine-grained) interval to 

customers with an abstract mind-set, they felt more anxious and subsequently were more 

likely to renege. During sequential delays, therefore, information on waiting could be 

framed at a concrete level (how-laden) to reduce anxiety and further to keep customers 

stay in line. The insight gained from the three studies is discussed, and theoretical and 

practical implications presented in conclusion. 
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CHAPTER 1: INTRODUCTION 

1.1 Background   

1.1.1 Waiting for service 

Waiting in lines is a part of our everyday life. Americans spend 37 billion hours 

per year waiting in lines (Cleveland 19 News, 2016). Unfortunately, most people do not 

tolerate waiting well. It has even been described as “unnecessary spending time in jail”, 

engendered by the service provider or an inefficient system (Larson, 1987). Customers 

seek efficient service with no (or at least minimal) waiting. However, for most service 

organizations, any service delivery system means customer waiting is unavoidable at 

some point. Customers often wait on the telephone for customer service and in person 

when checking in for flights/hotels. 

For the most part, waiting for service is inevitable because of the nature of service 

itself. In the service process, a waiting line forms simply because more than one customer 

needs service than service organizations can supply at that moment. Often, it is not 

possible to manage capacity to precisely match demand because of the demand itself is 

unpredictable; service cannot be easily supplied to match fluctuating peaks of service. 

Moreover, service is simultaneous, which implies that production of service and its 

consumption occur concurrently and, therefore, pre-production of service is limited. To 

effectively deal with the inevitable waiting, service organizations try to manage not just 

the actual time spent waiting, but customer perceptions of the wait using strategies to 

make waiting seem less wasteful and uncomfortable.  
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Furthermore, the dual role of the customer during service production and 

consumption adds complexity to managing service operations (Pullman & Moore, 1999). 

Customers themselves have a significant role in both positive and negative service 

experiences, either by engaging or disengaging in the service process. Customer 

participation, especially in the service delivery system, stimulates managerial interest in 

customer perceptions and managing those perceptions as an integral part of the service 

product, finding ways to manage customer perceptions of waiting as an essential part of 

the service experience. Suppose you want to have lunch or dinner at a popular restaurant. 

If the restaurant does not take reservations, usually you will wait before you can be 

seated. In this situation, the restaurant may inform you of how long you will need to wait, 

or you may ask how long you have to wait before putting your name on the waiting list. 

When customers know how long they have to wait for a table, they behave differently 

about the anticipated delay. For instance, restaurants often inform customers about the 

chances of service being delayed and encourage them to wait for the first available table. 

Although restaurant wait staff provide customers with estimated waiting time or place 

them in a queue, customers may interpret the information differently. In sum, customer 

understanding of quantitative meanings often deviates from the objective meaning even 

when the waiting time is well-defined. 

1.1.2 The importance of time information on waiting experiences 

Efficiently managing a waiting line (or queuing system) is not something most 

customers notice. For this reason, to help their customers remain patient, service 

operations offer an expected waiting time, but the way service staff informs customers of 

anticipated delays or waiting affects customer responses and behaviors and, in turn, 
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significantly affects business performance. Insufficient information or flatly 

misinforming customers can easily make customers refuse to enter, hanging up the queue, 

a reaction known as balking or reneging in queuing management, something that can 

eventually result in loss of revenue (Hassin, 1986; Hassin & Haviv, 2003). Providing an 

estimated waiting time is one way of managing waiting experience and weakening the 

negative perception of waiting. In fact, informing customers of the possible duration of 

waiting can reduce the negative impact of waiting on service quality, satisfaction, and 

overall evaluation (e.g., Carmon, 1991; Durrande-Moreau, 1999; Kumar, Gupta, & 

Taneja, 1996; Larson, 1987). Researchers have emphasized that clearly presenting the 

duration of waiting influences customer expectations both for the line and time, as well as 

preferences and satisfaction with service and product (Hui, Alan, & Zhou, 2006; Maister, 

1985). Moreover, research on numerical cognition shows that people prefer precise 

information over vague information because it gives them confidence in the reliability of 

service providers (Fredrickson & Kahneman, 1993; Loewenstein & Elster, 1992; Varey 

& Kahneman, 1992). When precise information is given to customers, waits seem less 

wasteful even if people feel the constriction on their time (Davis & Heineke, 1994; 

MaGuire, Kimes, Lynn, Pullman, & Lloyd, 2010). People also interpret time differently, 

often going beyond the objective time itself (Hornik, 1984). Further, how service 

providers structure or express information causes customers to differ in their estimation 

of the delayed; in fact, the listener perceives precision and reliability of a speaker’s 

information differentially depending on the level of granularity (Zhang & Schwarz, 

2012). Even when quantitative values are well-defined, consumer understanding of 

quantitative expressions often deviates from the objective meaning, especially if the 
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speaker is cooperative. Researchers found such biased results from cognitive heuristics 

that automatically draw inferences about event, time, or future (Thomas & Morwitz, 

2009), and the conversational tactic could enhance the accuracy of those inferences or 

make a prediction more confidently (Schwarz, 1995; Schwarz & Hippler, 1994). Thus, 

how a service provider expresses quantitative information affects listener confidence in 

the accuracy of the information.  

Furthermore, queuing research shows how people behave while waiting. Three 

different types of behavioral patterns occur when a customer enters a queue while waiting 

to be served: balking, reneging, and jockeying. Customers could leave before their table 

is ready despite spending time waiting in the line (i.e., reneging). They may move from 

one line to another (i.e., jockeying), or even worse, customers could refuse to wait in line 

at all (i.e., balking) (Udagawa & Nakamura, 1957). In the psychological view of waiting, 

the term balking has been redefined as not joining a queue because it is too long (Reid & 

Sanders, 2010). 

1.2 Statement of the Problem  

First, most research about the waiting line management has investigated various 

ways to minimize the length of time spent waiting in line. However, customers waiting 

for service may suffer time distortion, leading to faulty processing of information; thus, 

differences in customer perceptions influence future behavior. The experience of time is 

subjective and an essential part of psychological experience. In other words, information 

on waiting is not always perceived in the same way by every person and in every 

situation. Existing research on waiting duration and perception of its duration has 
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overlooked how the experience of waiting is altered by the way time is presented as part 

of strategies for managing waiting. While waiting, people will have quantitative 

information for the duration in both numbers and units. Thus, granularity and its effect on 

customers’ responses (including cognitive affective) as well as their waiting behavior 

(i.e., joining in, keep staying on, or leaving away from the line) require investigation in 

that numbers and units are inseparable and change simultaneously. Therefore, both 

numbers and units must be considered as simultaneously to better understand the effect of 

both on customer responses to information provided about the duration of waiting for 

service. 

Second, existing marketing research has frequently highlighted the quantitative 

element of numbers but has given less attention to other cues about time that may bring 

about critical consequences in perceptions and behaviors. Although actual value or 

number is essential to consumer judgment and behavior, researchers have recently begun 

to investigate waiting qualitatively in units and conversational norms like the 

cooperativeness of the staff. The interpersonal nature of communication, which is the 

most relevant feature of communication in a service context, has been ignored in favor of 

quantitative communication. Moreover, the situation may mean consumers will perceive 

quantities differently, especially if communicators encourage a broader perspective that 

leads consumers to rely on fast and frugal heuristics. Although the service expectation is 

important to consumption experience as a reference point (Helson, 1971; Kahneman, & 

Tversky, 1979), existing research has not thoroughly investigated how information about 

waiting influences customer expectations of service. In addition, existing research on 

numerical cognition like anchoring, framing, and numerosity has shown that how 
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numbers are presented will affect numerical estimations and perceptions; however, the 

effect has not been fully explored in the service literature, especially from the perspective 

of managing waiting.   

Third, existing studies have ignored how people respond to information provided 

in a waiting situation. Much of the numerical cognition research has identified the effect 

of quantitative expressions on how consumers evaluate frequently purchased packaged 

goods. However, little research has examined using granularity-based quantitative 

information, especially a fine-grained form versus a coarse-grained form, especially for 

restaurant service where queuing is frequent. In essence, we have only a limited 

understanding of how to present quantitative (i.e., time of delay) information clearly or 

how that presentation influences perception or expectations of service organizations. 

Finally, the literature on waiting behavior has focused largely on customers who 

already decided to wait to get a certain type of service (e.g., to check out at a grocery 

store, to go on a ride at an amusement park, to get a movie ticket, to get a food at a 

campus dining center) and entered the queue intending to wait in line. This approach 

assumes that customers will be patient and will not balk or renege or that customers are 

limitless and come from an infinite population; in other words, new customers will come 

as soon as existing customers step out of the queue. This assumption seems unrealistic. In 

a queuing situation, balking (deciding not to join the line at all) and reneging (joining a 

line but leaving without being served) are the most obvious behavior patterns (Ancker & 

Gafarian, 1962, 1963a, 1963b; Wang, Li, & Jiang, 2010). Moreover, impatience (feeling 

anxious/irritation/dislike about anything that is delayed) is the most noticeable feature of 

waiting. Thus, balking and reneging have been explored as part of impatient behaviors 
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among waiting customers. Unfortunately, only a few studies have explored waiting 

behavior from a psychological perspective, especially pre-consumption, as with a 

restaurant queue. In the pre-consumption service stage, customers can decide whether to 

join the line or balk to get in line, and stay or renege. To expand existing knowledge, this 

study emphasizes the stage before entering as well as during staying a queue, and 

whether a customer might balk or renege.  

Given these issues, following research questions are formulated:  

• How does waiting information alter expectation of service? 

• What employee tactics can lead to less balking behavior in the restaurant 

industry? 

• In an imposed delay, how does information on waiting reduce reneging in the 

restaurant industry? 

1.3 Research Purpose  

To answer the research questions, three studies was conducted using existing 

theories that cover numerical perception of consumers, particularly restaurant customers, 

waiting for service. More specifically, the studies explored how information, through 

various psychological mechanisms, affects waiting behavior. 

This dissertation focus on incidental but important features like quantitative time 

information given to customers waiting for restaurant services. Unlike traditional 

marketing research, this dissertation opens the door for a systematic approach to 

understanding time information, especially length of anticipated delay, on waiting; 

psychological mechanisms that integrate significant features of waiting for hospitality 
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service need to be considered in the research. For the most part, although I found 

comprehensive research and broad theories within the field of numerical cognition and its 

effect on processing qualitative and quantitative information, many other facets of such 

information remain to be examined: communicator cooperativeness and the qualitative 

features of information, which are important in service operations. 

This study focused on the psychological mechanisms of waiting and then shift the 

emphasis from perception of time itself to perception of service delivery (or expectation 

of service promises) and pre-factual negative emotions in given waiting situations, 

particularly during the very early stage of the process before entering a line or remaining 

in a queue. In this phase, the information provided by employees determined whether a 

customer will decide to join the line or a little later, simply leave the line. Balking is the 

term for the behavior in which a customer decides not to join the queue at all. 

Investigating balking would help determine customer responses from the perception 

management perspective.   

The specific objectives of this study are organized around the three parts of the 

psychological mechanisms that determine responses to time information while waiting. 

The first objective focuses on cognitive responses and the last two objectives include 

both cognitive and affective responses:  

1. to investigate how information on delays have a granularity effect on customer    

perceptions of time (estimation of time for being waitlisted in numerical 

cognition) as well as of the service provider (in customer expectation of service 

promptness); 
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2. to explore the effect of information on delays with communicator’s 

cooperativeness on balking behavior, and that are incorporated into expectation of 

the service promptness and anxiety as a part of cognitive and affective responses;  

3. to examine how information on time delays affect reneging behavior with 

customer mind-sets with matching of cognitive salience of unit (verse number), 

especially when delays are imposed by the wait staff, and that are incorporated 

into understanding psychological mechanisms (information processing fluency 

and anxiety). 

1.4 Research Overview  

I propose that the way information on delays is delivered can mitigate (or 

facilitate) decisions on entering the queue to receive the service or for leaving the queue 

to give up the service. More specifically, this study focus on how providing information 

on the duration of the delay and the higher expected level of promptness of service affect 

waiting management strategy as a function of the willingness to wait for a restaurant 

service and of waiting behaviors (i.e., balking or reneging). The information on waiting 

(granularities and formats) can influence the shorter- and/or the longer-estimation of time 

for being waitlisted (Study 1). At the same time, duration information not only influences 

expectation of prompt service but can also reduce the level of anxiety among waiting 

customers and, consequently, may affect customers differently depending on 

conversational norms (Study 2) and mind-sets, especially in a situation involving 

imposed delay (Study 3). To examine the effect of both quantitative and qualitative cues 

on waiting behaviors through cognitive evaluation (i.e., an expectation of prompt service) 
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and affective/emotional status (anxiety), this research used a more systematic approach 

with unique mechanisms to cover various circumstances. 

In study 1, the granularity effect of information on waiting time upon customer 

cognitive responses in their shorter- and/or longer-estimation of time for being waitlisted 

through numerical cognition was investigated as a cornerstone to explaining waiting 

behaviors. Study 2 focused on the interval format of information on waiting time 

integrated with granularity effects (fine-grained versus coarse-grained) provided by 

employees as cooperative communicators and how the employees can influence customer 

evaluation and balking. This study attempted to identify the effect of information framing 

on expectation of a service promises and the negative feelings from waiting from the 

perspective of someone who has not yet joined the queue. Type of information delivered 

about waiting duration should make customers less likely to balk (more likely to join in 

and enter the line) because of higher expectation for service promptness and feeling less 

anxiety. Finally, study 3 emphasized the imposed delay situation with using the 

processing fluency theory, which provides a different mechanism to compare the findings 

of study 1 and 2. The granularity effect of information on waiting is further investigated 

to explain reneging behavior when an additional waiting happens.   
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CHAPTER 2: BACKGROUND AND REVIEW OF THE LITERATURE 

This section outlines a discussion regarding the nature of waiting experience in 

the area of service research, which is seen from the perspective of consumer behavior. I 

start with an understanding of two major queuing research streams aligned with service 

management, and then outline the various theories on the quantitative perception and 

information processing in the cognitive psychology and marketing literature. 

2.1 Research in the Area of Waiting for Service 

2.1.1 Waiting Line (Queueing) Management in Service Research 

Waiting in a line is an obstacle to achieving a goal (Hui, Thakor, & Gill, 1998; 

Nie, 2000), which can be a frustrating service experience for customers (Carmon, 

Shanthikumar, & Carmon, 1995; Dabholkar, 2015; Katz, Larson, & Larson, 1991; 

Maister, 1985; Nie, 2000). Shorter waits are generally better than longer waits during 

service encounters. Two techniques commonly suggested in managing customer waiting: 

operation management and perception management (Katz et al., 1991). Researchers have 

found ways to minimize actual waiting time (e.g., Katz et al., 1991; Kumar, Kalwani, & 

Dada, 1997; Larson, 1987) or change the perception of time spent on waiting (e.g., Baker 

& Cameron, 1996; Dube, Schmitt, & Leclerc, 1991; Hui, Dube, & Chebat, 1997; Hui & 

Tse, 1996; Hui & Zhou, 1996; Nie, 2000; Zhou & Soman, 2003).  

The literature on waiting management has primarily centered on mathematical 

models to develop an efficient queuing system. Though operation management using 

mathematical modeling provides a scientific approach to understanding queues and 
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minimizing waiting time in line, the theory has drawbacks. Mathematical models are 

often inappropriate and flawed in fields that focus on providing service (Dubé, Schmitt, 

& Leclerc, 1991; Hui & Tse, 1996; Maister, 1995). In most real-world circumstances, 

queuing problems are complex; indeed, applying queuing theory using only analytical 

approaches is very difficult.  Physical limitations and associated costs means service 

providers can only reduce the objective waiting time to a limited extent (Tom & Lucey, 

1995). Moreover, mathematical models do not take into account the psychological and 

emotional cost to those waiting in line (Carmon et al., 1995; Pazgal & Radas, 2008). 

Another approach in queuing management in the service literature focuses on 

changing the perceptions of time spent waiting in line instead of changing the actual time 

spent waiting (e.g. Baker & Cameron, 1996; Pruyn & Smidts, 1998; Tom & Lucey, 

1995). Researchers shifted away from reducing the absolute time spent on waiting by 

implementing managerial practices that speed up service (Hui et al., 1997; Hui et al., 

1998; Hui et al., 2006; Taylor, 1994) to exploring what influences customer perceptions 

of time spent waiting. In fact, several studies have found that not all consumers 

experience time in the same continuum of objective time (Hornik & Zakay, 1996; 

Maister, 1985; Taylor, 1994). When the actual waiting period cannot be changed because 

of high cost, the psychological aspects of waiting in line becomes important. Managers 

can then create appropriate ways to change customer perceptions of waiting: filled time 

(Hui et al., 1997; Katz et al., 1991; Taylor, 1995), service stage (Houston, Bettencourt, & 

Wenger, 1998), uncertain waits (Kumar & Krishnamurthy, 2008; Taylor, 1994), 

unexplained waits (Hui & Tse, 1996), and fairness (Voorhees, Baker, Bourdeau, Brocato 

& Cronin., 2009). In reality, consumers systematically overestimate waiting time in retail 



 

13 

checkout lines (e.g., Hornik, 1984): unexplained or uncertain waits feel longer and are 

perceived negatively (Maister, 1985). Therefore, managing the waiting experience using 

time perception may be more effective than managing the objective time spent waiting, 

especially in a service consumption setting (Katz et al., 1991; Pruyn & Smidts, 1998). 

2.1.1 Queuing Behavior  

Customers exhibit three different behavioral patterns when they enter a queue: 

reneging, jockeying, and balking (Fitzsimmons, Fitzsimmons, & Bordoloi, 2006; Reid & 

Sanders, 2010). One customer may choose not to wait at all (balking), leave before the 

table is ready regardless of the time spent waiting in line (reneging), or sometimes move 

from one line to another while waiting (jockeying). 

The existing literature on waiting behavior has largely focused on customers who 

decided to wait to get a certain type of service (e.g., to check out for buying grocery 

items, to go on a ride at an amusement park, to get a movie ticket, to get food at the 

campus dining center) and entered the queue. This approach assumes that customers are 

patient and do not balk or renege, that customers are limitless and come from an infinite 

population. However, this assumption seems far from reality. New customers cannot be 

generated at a moment’s notice; the customers leaving the line will not be replaced by 

new customers. Moreover, impatience (feeling anxiety/irritation/dislike about anything 

causing delay) is the most prominent feature of waiting in real life. In a queue, balking 

and reneging are the most common behaviors when customers want service but the wait 

is unavoidable (Ancker & Gafarian, 1962, 1963a, 1963b; Reid & Sanders, 2009; Wang et 
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al., 2010). Balking and reneging must be explored as part of characterizing impatient 

customer behaviors. 

The term, balking, was initially defined as part of designing an efficient service 

system. From the industrial engineering standpoint, balking described customers who 

leave at random or choose not to join a queue if there are any obstacles or if there are 

substitutes for the service system (Ancker & Gafarian, 1962; Udagawa & Nakamura, 

1957). As research focused more on the psychological aspects of waiting and alternatives 

to mathematical models, however, balking has been redefined as choosing not to enter a 

queue at all (Reid & Sanders, 2010). Reneging came to be defined as leaving the line or 

giving up a queue after joining the line but before the service. 

2.1.2 The Theory of Information on Time Perception in Queuing 

Over the decades, the queuing literature has confirmed that information affects the 

perception of time while waiting (Dabholkar, 2015; Katz et al., 1991; Osuna, 1985; 

Taylor, 1994, 1995). Researchers initially focused on optimizing objective waiting time 

to reduce dissatisfaction; their results provided operational options to improving systems 

(Baker & Cameron, 1996; Carmon et al., 1995). The role of information, however, has 

gotten more attention recently in exploring the psychological mechanisms and 

consequences of waiting on service (Dabholkar, 2015; Katz et al., 1991; Osuna, 1985; 

Taylor, 1994, 1995).  

Just providing duration information can positively influence customer evaluations 

of service even without changing the objective delay (Hui et al., 2006). Informing 

customers about the expected duration of a wait induces inferences about the delay 
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duration (Antonides, Verhoef, & Van Aalst, 2002; Hossfeld, Egger, Schatz, Fiedler, 

Masuch, & Lorentzen, 2012; Katz et al., 1991). Generally, customers are stressed and 

anxious then they wait for an unpredictable amount of time. Higher stress levels bring on 

negative emotion and ultimately cause dissatisfaction with service (Dabholkar, 2015; 

Katz et al., 1991; Maister, 1985). Unexplained delay and insufficient, incomplete, or 

inaccurate information intensify uncertainty (Maister, 1985). As uncertainty while 

waiting increases, customers become angrier, and their anger results in greater 

dissatisfaction (Hui & Tse, 1996). However, when customers know how long they must 

wait, they feel less uncertain and anxious (Hui & Tse, 1996; Taylor, 1995). Thus, 

providing customers with information about the anticipated wait can result in fewer 

negative feelings and more tolerance during the wait and eventually more positive 

evaluations of service (Hui & Tse, 1996; Taylor, 1995).  

Moreover, the comprehensiveness of the information given to customers creates a 

certain level of expectation about waiting (Katz et al., 1991; Maister, 1985). These 

expectations are subjective, influenced by individual characteristics and the situation 

(Maister, 1985; Zakay & Hornik, 1991). Customer expectations can be restructured by 

their perceptions while waiting (information, attractiveness of waiting environment) for 

by individual characteristics that include past experience and the importance of service 

(Katz et al., 1991; Maister, 1985; Zakay & Hornik, 1991). Finding a way to alter the 

behavior of people means understanding customer expectations during a wait after 

customers have been given appropriate information and employees ensure customers 

understand this information appropriately (Katz et al., 1991; Maister, 1985).  
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2.2 Theories on the Quantitative Perception 

Numerical anchoring (the anchoring effect) is a robust cognitive heuristic 

(Furnham & Boo, 2011; Kahneman, 2003). The anchoring effect occurs when people are 

overly influenced by the first value presented. The initial information works as an anchor, 

and people evaluate all following information in terms of that starting value (Tversky & 

Kahneman, 1974), which affects their judgment (Jacowitz & Kahneman, 1995; Tversky 

& Kahneman, 1974). Anchoring has moreover been described as “a pervasive judgment 

bias in which decision makers are systematically influenced by random and 

uninformative starting points” (Chapman & Johnson, 1999, p. 115). However, random 

and uninformative starting points are not applicable in many marketing situations, so 

using ill-considered initial estimates for the anchoring effect is unrealistic and unreliable 

(e.g., Wansink, Kent, & Hoch, 1998). With this in mind, the traditional understanding 

and application of the anchoring effect have been further illuminated using other theories 

(Chapman & Johnson, 1999; Strack & Mussweiler, 1997; Mussweiler & Strack, 2001). 

An alternative approach to the traditional paradigm of the anchoring effect is to use the 

number simultaneously with other accessible information (e.g., Chapman & Johnson, 

1994; Strack & Mussweiler, 1997). For example, the Brandenburg Gate was used in an 

experiment that primed visitors with the information that it was 150 meters tall, but that 

information had no significant effect visitor perceptions of gate width (Strack & 

Mussweiler, 1997). Thus, the number itself does not work as an anchor; it must be 

consistent with other available information.  

Anchoring is a well-known numerical judgment theory, but other cues and frames 

affect numerical perception as well. Framing happens when equivalent 
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descriptions/information are presented along with an initial anchor (Sher & McKenzie, 

2006). Prospect theory (Kahneman & Tversky 1979; Tversky & Kahneman, 1985) 

highlights variations in the loss or gain frame to change preferences. Applied in a 

marketing context, framing is specifically defined from the consumer standpoint: 

“product judgments vary as a function of the verbal labels which are used to define 

specific product attribute” (Levin & Gaeth, 1988). Research on framing, particularly with 

numbers, has presented a large range of applications, among them the price discount 

frames (Heath, Chatterjee, & France, 1995) and product attribute information (Levin & 

Gaeth, 1988). Thus, the framing effect shows that logically equivalent information is not 

informationally equivalent because of semantic cues, conversational norms, and 

cooperativeness of the speaker (Sher & McKenzie, 2006). 

2.2.1 Numerosity 

Numerosity is a “property of a stimulus that is defined by the number of 

discriminable elements it contains” (Brannon & Terrace, 1998, p.746). Judgement 

strategy in the marketing research literature (e.g., Pelham, Sumarta, & Myaskovsky, 

1994) shows that consumers asymmetrically judge quantitative information (e.g., size, 

area, or probability) based on numbers. Even though the given quantity does not change 

(i.e., an absolute value is equal), numerosity has significant effects on the perception of 

values (Pelham et al., 1994). For example, people perceive more monetary value in coins 

when more coins are displayed (i.e., nickels instead of quarters) even though the coins 

have a total equivalent monetary value. People use numbers as a cue for making 

judgments based on a numerosity heuristic (Nayak & Prabhala, 2001; Pelham et al., 

1994). These effects occur because their judgment is based on the size of the numbers, 
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not the units; they do not consider that the same information can be framed in different 

ways (Tversky & Kahneman, 1975, 1985). Numbers can change perceptions if alternative 

units are applied.   

More specifically, previous research shows that people judge the magnitude of a 

quantitative expression by focusing on the number (or the numerator), not the unit (or the 

denominator) (e.g., Gourville, 1998; Pacini & Epstein, 1999; Stone, Sieck, Bull, Yates, 

Parks, & Rush, 2003). For example, gamblers prefer a chance of 9 out of 100 to 1 out of 

10 even though 1 out of 10 has slightly higher probability of winning than 9 out of 100 

(Pacini & Epstein, 1999). Consumers prefer a long warranty of 108 months when they 

choose a dishwasher, described as a fine-grained unit because it shows more numerical 

difference with a shorter warranty of 84 months than a coarse unit of 7 years as opposed 

to 9 years (Pandelaere, Briers, & Lembregts, 2011). This numerosity effect shows how 

numeric values influence judgment; a higher value generates perceptions of larger 

quantity, which affects judgment and decisions. Numerosity effect supplements theories 

on anchoring (Tversky & Kahneman, 1974), priming (Oppenheimer, LeBoef, & Brewer, 

2008), and numerosity heuristic (Pandelaere et al., 2011; Pelham et al., 1994; Thomas & 

Morwitz, 2009).  

Moreover, the numerosity heuristic is sometimes inadequate or misapplied. For 

example, when information was framed as either cancer “kills 1,286 people out of 10,000 

people” or “kills 24.14 out of 100 people,” the former was perceived as a much more 

severe risk of cancer than the latter (Yamagishi, 1997). In consumer research, consumers 

see more difference between two items rated 7.0 and 8.3 on a 10-point scale than the 

same items rated 700 and 830 on a 1000-point scale in consumer reviews (Pandelaere et 
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al., 2011). The second scale causes difficulty because of the numerosity heuristic. These 

reports provide an alternative explanation for a failure in the numerosity heuristic: an 

overload in cognitive perception in processing information (Pandelaere et al., 2011; 

Pelham et al., 1994). 

The numerosity effect is generally more effective when people focus on the 

number of units rather than the type of units, as in meters, kilometers, or miles 

(Pandelaere et al., 2011; Pelham et al., 1994; Yamagishi, 1997). However, some would 

argue that the unit correlates highly with the numerosity effect as a base reference. In 

other words, this numerical heuristic does not occur simply because of higher numerical 

values. Larger numerical values used with a fine-grained unit and that induce perceptions 

of greater quantity do influence consumer preferences and behavior. For example, 

consumers were willing to pay more for a 7-day vacation than a one-week vacation and 

complained less about a flight that was delayed for 1 hour than for 60 minutes 

(Pandelaere et al., 2011). In this regard, the granularity effect provides a better 

perspective of how people think about and interpret numbers. That is, people can adjust 

the value not only from a provided numerical anchor, but at the same time, from the 

expressions of types of quantity units. In other words, using a fine-grained unit can cause 

a larger estimate of quantity through various mechanisms, so the numerical heuristic 

occurs not just because of higher numerical values.  

Moreover, the literature that emphasizes the importance of numbers has focused 

on the effect of actual numerical values (e.g., digits) but largely ignores qualitative 

context and other cues like conversational norms (Grice, 1975, 1978). According to the 

conventional thinking about the anchoring effect, a numerical anchor leads to a numerical 
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judgment biased by the initial value.  However, anchoring is not just a numerical 

phenomenon but a magnitude, a largeness or smallness, priming numerical perception 

(Oppenheimer et al., 2008). This markedness approach (e.g., Oppenheimer et al., 2008; 

Wong & Kwong, 2000) provides a structure for magnitude priming and evidence of 

anchoring effects; when a subject judges 3 hours versus 180 minutes instead of 3 versus 

180, numbers may have a magnitude cue, but words operate as cues as well.  

2.2.2 Unitosity 

While the research on the numerosity effect has focused generally on numerical 

size, other research has emphasized the value of substantive meaning, the unitosity effect 

(or unit effect). Numbers are specific and disputable, so they carry a low-level perceptual 

view (delay of 1 day versus delay of 7 days). However, units involve a high-level 

perceptual view, giving the essence of quantity changes even without numbers (e.g., 

delay of a day versus delay of a week); the numerically oriented statement conveys 

somewhat smaller changes, but the word-based statement suggests relatively larger 

changes. For example, people tend to underestimate budget when it is framed by the 

month rather than the year (Ülkümen, Thomas, & Morwitz, 2008), and a donation seems 

smaller when it is presented per-day instead of per-month format (Gourville, 1998). In 

short, the choice of units of time changes how the substantive meaning of objectives are 

viewed. Moreover, the type of the unit can create an inference about the proximity or 

concurrence of an event. For example, the per-day expression makes a hazard seem 

closer in time than a per-year expression because a day is shorter than a year (Chandran 

& Menon, 2004). At the same time, the size of the unit is also used as a cue to judge the 

size of a change (Monga & Bagchi, 2011, 2012). The conventional norm for units is that 
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small quantitative changes are usually stated in small units, and large changes in large 

units (Grice, 1975, 1978; Monga & Bagchi, 2012), so small delays are expressed in days, 

but large delays are conveyed in weeks or months. Similarly, small changes in the height 

of a growing child are delivered in centimeters or inches, but larger changes are 

expressed in feet. Thus, the size of the change aligns with the size of unit, and people 

infer size using the base unit even if two concepts are frequently associated.  

A stream of research on the psychology of numerosity reveals that units influence 

judgment because of the size of the associated number (Pelham et al., 1994). Consumers 

should thus interpret a change expressed in small units as small and a change expressed 

in large units as large because of their naïve assumptions about the relationships between 

the size of a change and the size of a unit. These unit-grounded inferences suggest that a 

delay seems longer when delivered in larger units than smaller ones. This effect has been 

called “unitosity”, the reliance on units as cues for making judgments (Monga & Bagchi, 

2011). Unitosity has been observed in a variety of settings where consumers state a 

preference and make purchasing decisions (Burson, Larrick, & Lynch, 2009; Pandelaere 

et al., 2011; Wertenbroch, Soman, & Chattopadhyay, 2007).  

2.3 Logic of Conversation and Granularity Effects 

Consumers must each day process much quantitative information as they decide 

what to buy. Although the face values are definitive, consumer interpretation of that 

quantitative information often differs from its objective meaning. These biases occur 

because of the logic of conversation (Grice, 1975, 1978), which enables consumers to 
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make pragmatic inferences that go beyond the literal meaning of statements made by 

sales persons.  

The pragmatic inferences are guided by tacit rules of cooperative communication 

comprising of four maxims: relation, manner, quantity, and quality (Grice, 1975), called 

the Gricean norms. Speakers provide only information related to the purpose of the 

current conversation (i.e., the maxim of relation), and do their best to do so simply or 

easily comprehended by the listeners (i.e., the maxim of manner). At the same time, 

speakers provide information with only the appropriate level of details, nothing more or 

less than the listener needs (i.e., the maxim of quantity). Finally, speakers provide 

accurate information (i.e., the maxim of quality).  

These maxims show how speakers convey qualitative information as well as how 

listeners make pragmatic inferences using these messages (Grice, 1975; Levinson, 1983). 

In most marketing communication like product descriptions and advertisements, 

consumers often lack opportunities to reinforce pragmatic inferences because of the 

communicative constraints of the medium; most are one-sided messages because the 

speaker is not present (Schober, 1992; Schwarz, 1995; Xu & Wyer, 2010). Such 

impersonal conversations refer to participants as communicators and receivers instead of 

speakers and listeners (Zhang & Schwarz, 2012). In the context of a restaurant, however, 

the host provides customers with the anticipated time they must wait or their relative 

position in the queue. The wait staff work as communicators or facilitators, trying to 

make the wait significantly less uncertain and/or less frightened. Thus, restaurant 

employees providing information on the wait are cooperative communicators who must 
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communicate using the Gricean norms (Grice, 1975): relative, simple, informative, and 

truthful while using a level of granularity.  

According to the Gricean logic of conversation (Grice, 1975), communicators use 

granularity when they express quantitative information to allow receivers to infer 

suitably. The granularity effect in communicating quantities has been investigated in 

studies of consumer judgment and decision making (Grice, 1975; Levinson, 1983). The 

choice of appropriate granularity when communicators express quantitative information 

leads to various cognitive biases and shortcomings in human judgment on the part of the 

receivers (Hilton, 1995; Schwarz & Hippler, 1994; Schwarz, 1995, 2014). Generally, 

when quantitative communication is conveyed using fine-grained instead of coarse-

grained granularity, receivers perceive the information as more reliable and precise; in 

turn, they rely more on what communicators convey because fine-grained forms provide 

more information than coarse-grained units (Zhang & Schwarz, 2012). In other words, 

communicators are more likely to use fine-grained forms when they are more confident 

in the information they convey to receivers (Goldsmith, Koriat, & Weinberg-Eliezer, 

2002; Yaniv & Foster, 1995). Janiszewski and Uy (2008) noted that fine-grained scales 

provided more precise anchor values than coarse-grained scales. 

2.4 Saliency Bias and Information Processing 

According to dual system processing, system 1 processing is based on perception 

and intuition, but system 2 is grounded in reasoning. Strictly speaking, system 1 is 

automatic and effortless, but system 2 is more thoughtful and demanding (Kahneman, 

2003, 2011). Because of the effects of unitosity on information processing, a large unit 
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(or coarse-grained unit) may activate a more systematic and thorough processing of 

quantitative information (i.e., system 2, not system 1) because large units cannot be 

interpreted as rigorously precise values. However, quantitative information commonly 

conveys not one feature but two: numbers and units. However, even when both numbers 

and units are simultaneously available, salient numbers permit a numerosity effect, but 

salient units lead to a unitosity effect. Because people have limited perceptual resources, 

they may not consider numbers and units to an equivalent level, even if both coexistence. 

This is known as perceptual salience. Individuals do not pay attention to every feature but 

to those that are salient and decisive in judgment (e.g., Krider, Raghubir, & Krishna, 

2001; Peters, Västfjäll, Slovic, Mertz, Mazzocco, & Dickert, 2006; Raghubir & Krishna, 

1999). In particular, the cognitive salience of numbers or units depend on how one or the 

other of the two features is interpreted, even when the perceptual salience of numbers and 

units are the same (Trope, Liberman, & Wakslak, 2007). According to construal level 

theory (Liberman & Trope, 2008; Trope & Liberman, 2010), the same object or event can 

be mentally construed at different levels of abstraction (Trope et al., 2007). When people 

use a high-level construal, they will more likely be persuaded by the message highlight at 

the end state of an event (i.e., specifying an action in terms of its purpose), but when 

people use a low-level construal, they will more likely be convinced by a message 

describing the feasibility of action (i.e., specifying an action in terms of its process) (for a 

review, see Liberman & Trope, 1998; Trope et al., 2007). In other words, people focus on 

specific and local details when they construe the event concretely but on global essences 

when they construe the event abstractly (Fujita, Henderson, Eng, Trope, & Liberman, 

2006; Henderson, Fujita, Trope, & Liberman, 2006).   
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Research has shown that construal levels can be changed as the situation changes. 

To test the concept of construal level as a situational characteristic, construal level can be 

primed as abstract versus concrete mindset (Freitas, Gollwitzer, & Trope, 2004) and 

stimulated by inducing superordinate categories (e.g., animal) versus subordinate 

exemplars (e.g., poodle) for a series of everyday objects (Fujita et al., 2006). Individuals 

also organize events using a hierarchical structure like subordinate or superordinate 

(Zacks & Tversky, 2001). For example, the experience “eating out for dinner with the 

family” (i.e., superordinate) consists of sub-parts such as “driving to the restaurant”, 

“parking”, “waiting for the table”, “ordering”, etc. (i.e., subordinate). Superordinate 

levels are the final goal to be achieved, but subordinate levels are specific actions 

incorporated within the superordinate structure (Reiser, Black, & Abelson, 1985; Zacks, 

Tversky, & Iyer, 2001).    
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CHAPTER 3: EMPIRICAL STUDIES 

Quantitative information is critical in a queuing management, so this study will 

explore the effects of numerical expressions (i.e., granularity effect) integrated with 

conversational tactics (i.e., communicator’s cooperativeness), contextual cues (i.e., 

different types of mind-sets), and wait situations (i.e., imposed delay) on balking and 

reneging (see Figure 1). Incorporating various elements of the service encounter with an 

emphasis on numerical cognition in a situation involving waiting, the following research 

questions are examined: 

• How does quantitative information (about the duration of a wait) interact with 

other factors in determining customer judgment and behavior? 

• What psychological mechanisms work for customers willing to wait in line with 

specific given information on waiting? 

 

Figure 3-1. Proposed Conceptual Framework.  
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3.1 Study 1: Granularity Effects on Numerical Cognition and Balking Behavior 

People use different verbal forms in conversation to communicate quantitative 

information, as, for instance, a small unit with larger numbers or a large unit with smaller 

numbers either in intervals or points (Grice, 1975; Levinson, 1983). Practitioners use 

several ways to provide information about expected wait times in service situations. 

Customers often interpret the expected wait time depending on how the quantitative 

information is presented. The purpose of Study 1 was to examine the granularity effect of 

time-delayed information on numerical cognition (i.e., being on a waitlist with an 

estimate of a shorter wait time or a worst case estimate) and waiting behavior. When 

waiting for service, customers interpret the way employees announce numerical waiting 

times to help predict when service will happen and whether to join the line in 

consequence (Maister, 1985). 

3.1.1 Hypothesis Development 

When customers must wait for service, customers expect service providers to tell 

them how long they may (or must) wait and thus avoid negative physical and 

psychological costs (Hui & Tse, 1996; Hui & Zhou, 1996; Maister, 1985). As time is 

precious to all, people will decide whether to wait or not to wait dependent upon the 

expected time. Even if people have no time restriction, waits seem less wasteful when 

practitioners provide precise information to customers (Davis & Heineke, 1994; MaGuire 

et al., 2010). 

Researchers have investigated the granularity effect in communicating quantities 

in studies of consumer judgment and decision making (e.g., Grice, 1975; Levinson, 
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1983).  The choice of granularity when practitioners communicate quantitative 

information leads to cognitive biases and affects decision-making (Hilton, 1995; 

Schwarz, 1995; Schwarz & Hippler, 1994). Generally, when quantitative information is 

conveyed using fine-grained instead of coarse-grained granularity, consumers perceive 

the information as more reliable because of the simultaneous effect of both a number and 

a unit; in addition, consumers rely more on information conveyed in a larger number and 

a smaller unit instead of a smaller number and a larger unit (Zhang & Schwarz, 2012). In 

other words, practitioners seem more certain of the information they communicate if they 

use fine-grained granularity with a larger number and a smaller unit (Goldsmith et al., 

2002; Yaniv & Foster, 1995).  

Research on numerical cognition shows that people prefer precise over vague 

information because it gives them confidence in the promise of service/product 

availability (Fredrickson & Kahneman, 1993; Loewenstein & Elster, 1992; Varey & 

Kahneman, 1992). At restaurants, however, practitioners may prefer to describe wait as 

an interval instead of a point of time for operational purposes (in the best situation and 

the worst situation). When an estimate is expressed in intervals, receivers less prefer 

coarse-grained expressions to fine-grained ones because intervals already include a quite 

substantial level of uncertainty (Zhang & Schwarz, 2012). If the communicator provides 

only one quantitative value even though the point estimate does not include intervals, 

receivers know that implicit in the estimate is a certain level of uncertainty and ambiguity 

because of its granularity. A single value thus means the level of estimate differs with the 

level of granularity that the communicator uses (Adaval, Pandelaere, & Bagchi, 2013). In 

our case, providing the time with different levels of granularity (i.e., wait time to be 
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seated as a point estimate) can lead the customer to decide to join a queue (Maister, 1985; 

Whitt, 1999). 

Based on the literature, I propose the following hypotheses: 

H1. Information on waiting to be seated presented at two different levels of 

granularity (i.e., fine-grained versus coarse-grained) should influence customer balking 

behavior as moderated by granularity form (either a point estimate or an interval).  

H1a. Information on waiting to be seated presented in a coarse-grained (versus 

fine-grained) unit leads to less balking behavior when the coarse-grained unit is 

combined with a form of single point. 

H1b. Information on waiting to be seated presented in a coarse-grained (versus 

fine-grained) unit leads to more balking behavior when the coarse-grained unit is 

combined with a form of interval.  

In the restaurant waitlist situation, customers typically accept a wait because it is 

very likely to happen in any popular restaurant. Restaurant employees provide customers 

with an estimated wait time that helps customers set a reference point for a tolerable wait 

and decide if the wait is acceptable. Customers make inferences about their own expected 

wait from what the employee promises about when they will be seated or how long they 

will actually have to wait to receive service (Antonides et al., 2002; Katz et al., 1991). 

Customers will respond differently depending on the type of information given and their 

inferences about how long they will have to wait to get the promised service (Hui, Tse, & 

Zhou, 2006). In terms of psychological mechanisms that change how customers behave, 
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customers may be more likely to infer that service will be ready as promised when 

information about the wait is expressed in a single estimate rather than an interval. An 

interval may be perceived as either a better estimate of the time or a worse estimate of the 

time before the customer is served. For example, an approximately 30-minute wait can be 

stated as either 30 minutes or 15 to 45 minutes. From an operator perspective, the interval 

approach allows the shorter expected time to be served, which encourages less balking 

and, at the same time, avoids the negative experience of not being able to serve after the 

promised wait. Customer estimates about the time they will spend waiting determine 

whether they join the queue or balk (Pazgal & Radas, 2008; Zohar, Mandelbaum, & 

Shimkin, 2002). Therefore, the following hypothesis is proposed: 

H2. Information on waiting presented in coarse-grained units (rather than fine-

grained units) in the form of an interval (rather than a point estimate) increases customer 

balking behavior via a better or a worse estimate of time to be waitlisted.   

3.1.2 Methods 

In the following, I first present the results of a pretest to explain the stimuli before 

explaining the methods for the main experiment.  

Pretest and Stimuli. To qualify the nature of verbal descriptions about 

granularity of information on time spent on waiting, I ran a pretest to ensure the stimuli 

(i.e., a number-based and a word-based description) were appropriate for granularities to 

be used in the main experiment throughout the three studies. One hundred adults 

participated via Amazon mTurk (56% female; Mage = 35.7 years). The scenario contained 

time information for a waitlist, both a number-based and a word-based description (30 
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minutes and thirty minutes, or 1⁄2 hour and a half hour). After reading the scenario, 

participants responded to questions about waiting using a scale of 1 (very short) to 7 

(very long). I tested mean differences between number-based and word-based framings 

using a paired sample t-test. For the question, “What do you think of the time spent 

waiting in a line?,” there was no significant differences (t = −.47, p =.64) between 

number-based (M = 4.72, SD = 1.02) and word-based framings (M = 4.77, SD = 1.25). 

For the other questions, “How long do you think you will wait in a line?,” there was also 

no significant differences (t = 1.46, p =.15) between number-based (M = 5.13, SD = 1.22) 

and word-based framings (M = 4.97, SD = 1.25). Thus, as with previous studies (cf. 

Adaval et al., 2013; Schwarz & Hippler, 1994; Zhang & Schwarz, 2012), number-based 

stimuli was used to test granularity of information on time spent on waiting. 

Experimental Design and Procedure. This study focused on the restaurant 

context in which customers often wait in line. To test the hypotheses, I used a scenario-

based role-playing experiment, a type of experiment often used in empirical research in 

service marketing and management (Bitner, 1990; Schmitt, Dube, & Leclerc, 1992; 

Surprenant & Solomon, 1987). In these situational scenarios, subjects were asked to 

imagine going out for lunch with their families at a moderately priced restaurant, and 

there is a line at the restaurant. Adapted from Dubé-Rioux et al. (1989), subjects were 

provided information on the wait list: “the hostess explains that you may wait for a stated 

period of 30 minutes or 1/2 hour or a stated period of  15 to 45 minutes or 1/4 to 3/4 

hour] (see Appendix A: Part 1 for details). The total wait was held constant at 30 minutes, 

a reasonable wait for casual/family dining restaurants (Kimes, Wirtz, & Noone, 2002; 

Fast Casual, 2013). Two independent variables were manipulated to test the effect of 

http://www.sciencedirect.com/science/article/pii/S027843191200062X#bib0105
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different ways of conveying information on customer reactions. This study used a 2 

(granularity effect: fine-grained versus coarse-grained) × 2 (waiting information: single 

value versus interval) between-subject factorial design: subjects were randomly assigned 

to one of four experimental conditions.  

The subjects were instructed to read the scenario carefully and then imagine 

themselves as customers in the situation described (attention check questions were also 

included). The subjects were asked to answer questions about the realism of the scenario 

to check its applicability to a real-world setting (using three items ranging from strongly 

disagree (1) to strongly agree (7)) and their perception of the time would spend waitlisted 

for each given situational image (using a single item scale of 1 (very short) to 7 (very 

long)); further information is provided in Table 3-1.  

Table 3-1. Results of Reality Check for Scenario 

Items Mean SD 

The waiting line looks and feels realistic to me. 5.12 1.60 

I think the situation given in the scenario is realistic. 5.64 1.33 

I think that a similar problem would occur to someone in real life. 5.92 1.20 

Given the waiting information provided by an employee, the level of best- and 

worst-estimate of how long they will have to wait were measured. In previous studies, the 

best- and the worst- estimates were used to measure the perceived level of precision; the 

perceived level of precision was used because of a narrow time interval (i.e., the absolute 

value of differences between the best- and the worst-estimates), something like an 

interval of confidence (Zhang & Schwarz, 2012). However, either a narrower or wider 

time interval (i.e., how customers estimate their waiting time precisely) would not 
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sufficiently explain why they behave differently in different waiting situations. In this 

study, I assumed that both better- and worse-estimate (as shorter- and longer-time to 

wait) of how long the wait will be are considered individually to explain waiting behavior 

at a restaurant, whether people decide to join the queue or not. Better-estimation was 

conceptualized as the shortest initial wait time or the duration that people expect and was 

operationalized as how positively far the estimate was from the original wait time 

(middle point for the interval) that the employee provided. Here, I calculated the better-

estimation as shorter-estimate of how long they will have to wait as reported by 

participants minus the original wait time. For example, if a participant reported his/her 

the shortest-estimate as 20 minutes, their better estimate time spent on waiting is −10 

minutes (i.e., 20 minutes − 30 minutes); in other words, the person expects 10 fewer 

minutes than the original information as given by the employee. Worse-estimation also 

measured the longest time that people expect to wait in queue. Like the shorter time, the 

longer time was operationalized as how negatively long the actual wait would be given 

the original wait time the employee provided. The worse estimation of wait is calculated 

by deducting the longest wait time estimation from the original wait time. For example, if 

a participant reported his/her the worst-estimate as 40 minutes, the longest time spent 

waiting is 10 minutes (i.e., 40 minutes − 30 minutes); in other words, the person 

expected a wait of 10 minutes longer than the employee originally predicted. 

Balking behavior was measured using two items (Reid & Sanders, 2009): “I will 

join the queue and wait (reverse-coded)” and “I will not join the queue and will leave 

immediately” (α = .81). The questionnaire provided in Appendix A includes one of the 
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four scenarios of service situation occurring in a restaurant (see Appendix A: Part 2 for 

details).  

Data Collection. Two hundred U.S. workers were recruited from Amazon’s 

Mechanical Turk (MTurk) (cf. Paolacci, Chandler, & Ipeirotis, 2010). I recruited only 

workers whose previous Human Intelligence Task approval rates, or the percentage of 

assignments submitted that have been approved, were equal to or greater than 95%. 

Each MTurk worker received $1.50 as compensation. Thirty-five participants were 

excluded from the analysis. Of those, nineteen reported no experience of waiting to be 

seated, and seven failed to pass the attention check or the manipulation check. Four did 

not spend enough time to complete the questionnaire, and five participants had previously 

completed a similar study (e.g., pilot study); they were identified and removed from the 

sample. Thus, the final sample included 165 participants. In terms of demographic 

information, 51.5% were male (n = 85) while 48.5% were female (n = 80), and their ages 

ranged from 20 to 73 years old (M = 37.28, SD = 11.66). 

3.1.3 Results and Discussion 

Moderation analyses. I hypothesized that fine-grained information would 

decrease balking behavior when the information is given as a single value instead of an 

interval. I used Hayes’s (2013) PROCESS macro (Model 1; 5000 bootstrap resampling) 

to examine the main effects of granularities of time information on waiting (the fine-

grained condition was coded “0” while the coarse-grained was coded as “1”) and format 

(the single value was coded “0” while the interval was coded as “1”), as well as the 

interaction effect on the dependent variable, that is, balking. I also used the PROCESS 
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macro to conduct simple slope analysis, which examines the group differences within the 

interaction effect. General attitude toward waiting at a restaurant (“generally, I do not 

mind waiting when dining out”) was included as a covariate in the model. 

The main effect of both granularities (B = .33, SE = .29, t = 1.14, p = .26, 95% 

CI = −.24 to .91) and formats (B = .17, SE = .27, t = .62, p = .54, 95% CI = −.37 to .71) of 

time information on waiting to be seated on balking behavior were not significant. 

However, the results showed a significant interaction effect between different 

combinations of granularities and formats of time information on waiting to be seated on 

balking behavior (B = 1.39, SE = .39, t = 3.59, p < .001, 95% CI =.63 to 2.16) (see Table 

3-2).  

Table 3-2. Results for granularity and form effects on balking behavior. 

  B (SE) t (p) 95% LL 95% UL 

Constant 4.72 (.50) 9.40 (<.001) 3.73 5.71 

(X) granularity .33 (.29) 1.14 (.26) ‒.24 .91 

(W) form .17 (.27) .62 (.54) ‒.37 .71 

(XW) granularity × form 1.39 (.39) 3.59 (<.001) .63 2.16 

(Control) perceived waiting time ‒.39 (.09) ‒4.51 (<.001) ‒.56 ‒.22 

  
R2 = .36; F(4, 160) = 22.83; p <.001 

∆R2 = .05; F(1, 160) = 12.90; p < .001 

LL: lower limit of the confidences interval; UL: upper limit of the confidence interval. The 

results are based on Hayes (2013) PROCESS analysis with SPSS. 

As shown Table 3-3, the simple slope analysis indicated that customers who were 

given the amount of time they would spend on the waitlist in coarse-grained terms (i.e., 

hours) showed no significant differences in balking behavior when the information was 

provided as a single value (M = 3.56) compared to the fine-grained (i.e., minutes) (M = 

3.16); β =.33, se =.29, t = 1.14, p =.26, 95% CI = −.24, .91. More balking occurred when 
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the information was presented not only in coarse-grained terms but as an interval (M = 

4.77); the increase in balking was significantly higher than when the delay was presented 

in fine-grained terms as an interval (M = 3.31); β = 1.73, SE =.26, t = 6.67, p < .001, 95% 

CI = 1.22, 2.24. Therefore, H1 was partly supported; H1a was rejected, but H1b was 

confirmed.    

Table 3-3. Conditional indirect effects of granularity on balking behavior at different 

forms. 

  β (SE) t (p) 95% LL 95% UL 

Single .33 (.29) 1.14 (.26) ‒.24 .91 

Interval 1.73 (.26) 6.67 (<.001) 1.22 2.24 

Dependent variable: balking behavior; independent variable: granularity; moderator: form 

(single/interval). LL: lower limit of the confidences interval; UL: upper limit of the confidence 

interval. The results are based on Hayes (2013) PROCESS analysis with SPSS. 

As Figure 3-2 shows, the differences between fine-grained and coarse-grained 

statements about wait time are not significant if both are provided as single values, but 

the granularity effect became significant when the information is given as an interval. 

Thus, more balking is likely to occur when information is presented in intervals as well as 

in coarse-grained terms. Coarse-grained statements provided in intervals are significantly 

different from the other three and are more likely to provoke balking behavior.  
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Figure 3-2. Interaction effect of granularity and format on balking behavior. 

Moderated mediation analyses. I hypothesized that coarse-grained information 

given in an interval form would lead to customers estimating less the shorter-time or 

more the longer-time after being waitlisted, and that better-estimation would lead to 

decreased balking behavior while worse-estimation would lead to increased balking 

behavior.  

To disentangle how numerical cognition operates in relation to the granularity 

effect on balking behavior, I incorporated the proposed mediator (better- and worse-

estimation of time on being waitlisted) into the analysis and tested a model to corroborate 

our moderated mediation hypothesis (H2) using Hayes (2013) PROCESS macro with 

5000 bootstrapped samples (Preacher, Rucker, & Hayes, 2007; cf. model 8 Hayes, 2012). 
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H2 suggests a significant moderating effect of the format of time information on waiting 

(Mod) on the first path in the mediation (from granularities, X to better- and worse-

estimation of time for being waitlisted, Med). I modeled general attitude toward the 

waiting to be seated at a restaurant (“generally, I do not mind waiting when dining out”) 

as a covariate that simultaneously predicts both the mediator (Med) and outcome (Y). 

This approach is consistent with current best practice for assessing indirect effects 

(Hayes, 2009, 2013; Zhao, Lynch, & Chen, 2010). Figure 3-3 shows the regression 

results.  

 

Figure 3-3. Graphical model showing the results of moderated mediation (Study 1, using 

PROCESS, model 8).  

Note: Index of moderated mediation: β = .35, SE = .14, 95% CI [.11, .67]; β = 

standardized coefficient, CI = confidence interval. 

I found a significant interaction between granularities and format on the extent of 

shorter-time estimation on being waitlisted (B = −3.23, SE = 1.19; p <.01), but not on the 

extent of longer-time estimation (p = .48). In other words, consistent with H2, the first 
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stage of the mediation model with the shorter-time estimation (X → Med) was 

moderated, F [5, 159] = 12.38, p <.001). Controlling for granularities and formats, the 

shorter-time estimation on being a waitlisted had a significant effect on balking behavior 

(Med → Y; B = −.08, SE = .02; p<.001). The direct effect of granularities on balking 

behavior was no longer significant (X → Y; t = .38, p = .70) when the better-estimations 

of time on being waitlisted was estimated simultaneously.
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Table 3-4. Main effects, interactions, and indirect effects for the effect of granularity and form on balking through better- and worse-1 

estimation of time for being waitlisted. 2 

  (M1) better-estimation   (Y) balking behavior 

  

B (SE) t (p) 

Conditional 

indirect 

effect ab (SE) 

CI   B (SE) t (p) 

Conditional 

direct 

effect c (SE) 

CI 

Constant 13.14(2.02) 6.49(<.001) ‒ 9.14, 17.14  5.81(.55) 10.60(<.001) ‒ 4.73,6.90 

(X) ‒3.23(1.19) ‒2.71(<.01) ‒ ‒5.58, ‒.88  .11(.29) .38(.70) ‒ ‒.46,.68 

(M1) ‒ ‒ ‒ ‒  ‒.08(.02) ‒4.38(<.001) ‒ ‒.12, ‒.05 

(W) 2.63(1.10) 2.39(<.05) ‒ .46, 4.79  .40(.27) 1.47(.14) ‒ ‒.14, .93 

XW ‒4.20(1.57) ‒2.68(.01) ‒ ‒7.90, ‒1.11  1.02(.38) 2.71(<.01) ‒ .28, 1.77 

Controls          
   PWT .30(.38) .79(.43) ‒ ‒.45, 1.05  ‒.33(.09) ‒3.62(<.001) ‒ ‒.51, ‒.15 

   GAT .06(.24) .24(.81) ‒ ‒.42, .54  ‒.06(.06) ‒1.01(.31) ‒ ‒.17, .06 

Single ‒ ‒ .27(.11) .09, .54  ‒ .38(.70) .11(.29) ‒.46, .68 

Interval ‒ ‒ .61(.14) .35, .91  ‒ 4.01(<.001) 1.14(.28) .58, 1.69 

 R2 = .28; F (5,159) = 12.38, p <.001    
(M2) worse-estimation 

     
       

Constant ‒9.95(2.83) ‒3.52(<.001) ‒ 15.54, ‒4.37      
(X) ‒1.17(1.66) ‒.70(.48) ‒ ‒4.45, 2.11      
(M2) ‒ ‒ ‒   ‒.00(.01) ‒.09(.93) ‒ ‒.03, .03 

(W) ‒4.60(1.53) ‒3.00(<.01) ‒ ‒7.63, ‒1.57      
XW 1.24(2.19) .57(.57) ‒ ‒3.08, 5.57      
Controls          
   PWT ‒.52(.53) ‒.99(.32) ‒ ‒1.57, .52      
   GAT ‒.16(.34) ‒.46(.64) ‒ ‒.83, .52      
Single ‒ ‒ .002(.04) ‒.06, .09      
Interval ‒ ‒ ‒.000(.02) ‒.05, .05      
  R2 = .09; F (5,159) = 3.22, p <.01   R2 = .44; F (7,157) = 17.39, p <.001 

X = granularity; W = form; Controls: PWT = Perceived Waiting Time, GAT = General Attitude for Waiting; CI = Bias-corrected Bootstrap 95% 

Confidence Interval; Bolded values indicate significance (CI does not contain 0). 

3 
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As shown Table 3-4 and Figure 3-3, the conditional direct effect of granularities 1 

on balking behavior was only significant when the information on waiting is provided as 2 

an interval (β = 1.14, SE = .28, t = 4.01; p < .001, 95% CI = .58, 1.69) but not as a single 3 

value (β = .11, SE = .29, t = .38; p = .70, 95% CI = −.46, .68), as stated in H1. The 4 

conditional indirect effect of granularities on balking behavior through the better-estimate 5 

of time on being waitlisted increases when the information on waiting is provided both as 6 

a single value (β = .27, SE = .11, 95% CI = .09, .54) and an interval (β = .61, se = .14, 7 

95% CI = .35, .91). Moderated mediation effect was only significant with the better-8 

estimate of time (β = .35, SE = .14, 95% CI = .11, .67) on being waitlisted (not significant 9 

with the worse-estimate; β = −.002, SE = .04, 95% CI = −.12, .07); H2 was partly 10 

supported. Confidence intervals that do not contain zero represent a significant 11 

interaction effect of granularities and formats on balking behavior through the better-12 

estimations of time on being waitlisted (see Figure 3-3).  13 

The objective of the next two studies was to test how the granularity effect as 14 

influenced by other moderators changes waiting behavior. The length of time spent 15 

waiting itself may have a relatively smaller effect size than general waiting information. 16 

In other words, to understand the granularity effect of information on waiting behavior, I 17 

incorporated another variable (employee professionalism as communicator 18 

cooperativeness) as a moderator to predict both expectation and balking behavior in 19 

Study 2.  20 

  21 
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3.2 Study 2: Communicator Expertise and Customer Waiting Behavior 1 

Study 1 showed that coarse-grained (versus fine-grained) information on waiting 2 

time made a significant difference on balking behavior depending on its format (used 3 

either a single value or an interval). That is, balking was significantly increased if 4 

information was provided as a coarse-grained unit with an interval format. Moreover, the 5 

underlying mechanisms of the granularity effect on balking behavior meant customers far 6 

less expected a shorter time on a waitlist if information was expressed as a coarse-grained 7 

unit with intervals instead of a single value (see Figure 3-3 for the smaller effect size of 8 

conditional indirect effect). The findings may indicate that balking can still be reduced 9 

even when the information is presented as a single value with an interval dependent upon 10 

how the wait information is delivered.     11 

Based on these findings in Study 1, Study 2 considers the granularity effect more 12 

concretely by presenting information on the time spent waiting in only a particular format 13 

(i.e., narrowing down the format of information on waiting was presented as a point 14 

estimate only) − Study 3 will investigate how information presented in intervals can 15 

influence on waiting behavior. Thus, Study 2 tested how the granularity effect using a 16 

single value to convey information affects waiting behavior and if communicator 17 

cooperativeness can attenuate or eliminate any granularity effects on waiting behavior 18 

through underlying psychological mechanisms, both cognitive and affective responses 19 

(i.e., customer expectation for the service promptness as promised by a given time as well 20 

as level of anxiety). In the service literature, expectations are defined as probabilities or 21 

estimates of anticipated performance levels, predictive, and normative standards, i.e., 22 

customers know what a service provider should and will offer (Miller, 1977; Oliver, 23 
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1980, 1981; Prakash, 1984; Swan & Trawick, 1980). Customer service expectations are 1 

detrimental to the enhancement of customer experiences and customer satisfaction 2 

(Ariely & Zakay, 2001; Brown & Swartz, 1989; Grönroos, 1982; Parasuraman, Zeithaml, 3 

& Berry, 1988, 1994). Moreover, customers generally hesitate, preferring not to wait to 4 

avoid negative physical and psychological costs (Hui & Tse, 1996; Hui & Zhou, 1996; 5 

Maister, 1985). This also allows them to avoid negative emotions (particularly anxiety). 6 

These underlying motivations must be explored to identify the key psychological 7 

mechanism. 8 

3.2.1 Hypothesis Development 9 

How information is presented or framed influences how that information is 10 

perceived and interpreted. Quantitative information can be expressed in either fine-11 

grained or coarse-grained units. Granularity predictions are valid for all expressions of 12 

quantity; for example, Amazon.com provides the battery life of cell phones in hours, 13 

whereas Wirefly.com uses days. Consumer research has investigated the effect of various 14 

types of quantitative expression, such as monetary unit – dollars per year versus cents per 15 

day (cf. Gourville, 1998), hard disk capacity – megabytes versus gigabytes (cf. Lembregts 16 

& Pandelaere, 2012), and different types of foreign currency, such as Malaysian ringgits 17 

versus dollar (4 Malaysian ringgits = 1 US dollar) (cf. Raghubir & Srivastava,  2002). 18 

Recipients perceive that they have received more precise information when the 19 

information is expressed in fine-grained rather than coarse-grained units. Consumers are 20 

more confident that a product will deliver as promised when the communicator uses a 21 

fine-grained unit (Zhang & Schwarz, 2012). Moreover, the way quantitative information 22 

is presented (e.g., delivery duration, project completion time, timeline of diet) and the 23 
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effect on duration (how long the task (or event) will take) are essential to consumer 1 

evaluations and behaviors like product attractiveness (e.g., Zhang & Schwarz, 2012) and 2 

anticipated pleasure/pain (e.g., Mogilner, Aaker & Pennington, 2008). Such information 3 

and its method of delivery also have effects on consumer decisions and behaviors that 4 

include choice (e.g., Leclerc, Schmitt, & Dube, 1995; Zhang & Schwarz, 2012), 5 

willingness to pay (e.g., Mogilner et al., 2008), charitable behavior (e.g., Liu & Aaker, 6 

2008), and food consumption (e.g., Bublitz et al., 2011). 7 

  Providing information about the waitlist period can help people estimate the time 8 

they will spend waiting and possibly change their decisions about joining a queue 9 

(Maister, 1985; Whitt, 1999). The information on waiting presented in a coarse-grained 10 

unit (rather than a fine-grained unit) increases the likelihood of balking or refusing to join 11 

a queue. However, communicator cooperativeness can either attenuate or intensify the 12 

granularity effect by satisfying the norms of conversational logic. Consumers generally 13 

perceive quantitative expressions as less precise when the information is conveyed in 14 

coarse-grained instead of fine-grained units. The observed disadvantage of coarse-grained 15 

over fine-grained expression may, however, be limited to a situation where the 16 

communicator is perceived as cooperative in conversing with the consumer (Gilbert, 17 

1991; Schwarz, 2014).  Consumer perception of communicator cooperativeness has been 18 

tested using several different variables in communication research (Levinson, 1983; Xu 19 

& Wyer, 2010), and employee professionalism is particularly relevant to a situation that 20 

involves waiting for restaurant service context as a signal of communicator 21 

cooperativeness in fulfilling the norms of conversational logic.  22 
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Moreover, customer expectations about how long they could wait to get a service 1 

will determine whether they join the queue or balk (Pazgal & Radas, 2008; Zohar et al., 2 

2002), which is also what Study 1 showed through shorter- estimation of time for being 3 

waitlisted. People will generally balk when the line seems too long, not just visually but 4 

also perceptually because people perceive the length of time spent waiting differently. 5 

Customers may then approach employees for information about how long they will have 6 

to wait to receive service before deciding to wait or not (Maister, 1985; Whitt, 1999). 7 

Service promise is thus particularly important for improving service quality and customer 8 

experiences in service industries like casinos (Suh & Erdem, 2009; Wong & Fong, 2010), 9 

airlines (Park, Robertson, & Wu, 2006), and hospitals (Sidharta, Affandi, & Priadana, 10 

2016).   11 

Even if the information on time spent waiting may be expressed in coarse-grained 12 

terms, customers may not infer that service will be delayed or not be ready as promised 13 

depending on how that information is delivered or communicated by employees. That is, 14 

customers will behave differently if they see the employee as a cooperative 15 

communicator, which may well have the consequence of changing how customers 16 

perceive the promptness of service delivery. Based on a review of literature on the logic 17 

of conversation and numerical cognition, the following hypotheses are proposed: 18 

H3a. Information about the wait list, if presented using a coarse-grained unit 19 

instead of a fine-grained unit (i.e., using 1/2 hour instead of 30 minutes), increases the 20 

expectation that service will be provided as promised if the communicator satisfies 21 

conversational norms. This should ultimately decrease the likelihood of customers 22 

balking.  23 
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However, when the communicator appears to be less professional or to have less 1 

knowledge, a coarse-grained unit of information on waiting will increase the customer 2 

level of anxiety. Customers who feel anxious will ultimately balk (Hui & Tse, 1996; Hui 3 

& Zhou, 1996; Maister, 1985).  4 

H3b. Information on time spent waiting presented using a coarse-grained unit 5 

(i.e., 1/2 hour rather than 30 minutes) increases customer anxiety if the communicator 6 

appears less professional and less knowledgeable, ultimately increasing the likelihood of 7 

customer balking.  8 

3.2.2 Methods 9 

Experimental Design and Procedure. To test the hypotheses in Study 2, 10 

subjects were asked to imagine that they decided to go out for lunch with their friends at 11 

a moderately priced restaurant. To control any effect from extraneous variables like 12 

physical environment or reasons for the delay, these elements were kept constant 13 

throughout the experiment using an image as in Study 1 (see Appendix A: Part 1 for 14 

details). Moreover, to control subsequent impressions formed by the service provider’s 15 

(physical) attentiveness and by relationships between the service provider and customers, 16 

this study used a scenario-based description. Several other variables, such as general 17 

attitude toward waiting and perceived waiting time with the given situational image (as in 18 

Study 1), and both mood (i.e., are you feeling anxious right now? ‒ a range from not at all 19 

(1) to very much (7)) and stress level (i.e., are you stressed out right now? ‒ a range from 20 

not at all (1) to very much (7)) were measured and included as control variables in the 21 
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data analysis (to avoid any confounding effect of anxiety, which is difficult to control 1 

experimentally). 2 

Two independent variables were manipulated in a 2 (granularity effect: fine 3 

versus coarse) × 2 (communicator’s professionalism: unprofessional versus professional) 4 

between-subject design. The subjects were randomly assigned to one of four 5 

experimental conditions. For an in-depth understanding of the granularity effect of 6 

information on waiting to be seated, Study 2 was narrowed to use only a single value. 7 

The fine-grained condition was for a waiting time of 30 minutes (coded as “0”); the 8 

coarse-grained unit condition was framed as a waiting for 1/2 hour (coded as “1”). For 9 

the unprofessional condition (coded as “0”), the employee dresses casually, has closed 10 

body posture, and barely makes eye contact while delivering the information about the 11 

amount of time the customer will spend waiting. For the professional condition (coded as 12 

“1”), participants were given a scenario with a professional employee (i.e., properly 13 

uniformed with a nametag, open body posture, and frequently making eye contact) 14 

conveys the information on waiting. 15 

Overall expectations of service are conceptualized as customer predictions about 16 

what will happen during a service transaction (Zeithaml, Berry, & Parasuraman, 1993). In 17 

a situation that involves waiting, this is the belief or confidence in service performance 18 

before consumption even occurs (Olson & Dover, 1976). In this study, the subjects were 19 

asked to rate their expectations of service promptness using 7- point scale from strongly 20 

disagree (1) to strongly agree (7). The level of expectations for service promptness was a 21 

composite measure comprising two items related to the ability to perform the promised 22 

service promptly (Olson & Dover, 1976; Parasuraman et al., 1988; Parasuraman, Berry, 23 
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& Zeithaml, 1991): “The restaurant will perform what it promised by a given time” and 1 

“The restaurant will provide service at the time it promises to do so” (α =.89). A 2 

composite score of two items related to the ability to perform the promised service was 3 

used in the analysis for this study. Emotional responses to waiting were measured using a 4 

randomized order to offset possible carry over effects from the four-item of consumption 5 

emotion scale (Richins, 1997; Taylor, 1994; Voorhees et al., 2009). The scale for anxiety 6 

comprised four items: “uncertain,” “uneasy,” “anxious,” or “unsettled” (α = .95) with a 7-7 

point scale range (1 = not at all and 7 = extremely). Balking behavior was also measured 8 

as in Study 1 using two items (Reid & Sanders, 2009): “I will join the queue and wait 9 

(reverse coded)” and “I will not join the queue and will leave immediately” (α = .89) (see 10 

Appendix A: Part 2 for details). 11 

Data Collection. Two hundred U.S. workers were recruited from Amazon’s 12 

Mechanical Turk (MTurk). I recruited only workers whose previous HIT approval rates 13 

were equal to or greater than 95%. Each MTurk worker received $1.50 as compensation. 14 

Forty-four participants were excluded from the analysis, of which thirty-four did not 15 

report the experience of waiting to be seated, with two others failing to pass the attention 16 

and the manipulation check. Two participants did not spend enough time to complete the 17 

study, and six participants had previously completed a similar study (e.g., pilot study, 18 

Study 1); these participants, once identified, were removed from the sample. Thus, the 19 

final sample included 156 participants. In terms of demographic information, 51.3% were 20 

male (n = 80) while 48.7% were female (n = 76), with age ranges from 19 to 71 years old 21 

(M = 35.81, SD = 12.04). 22 

3.2.3 Results and discussion 23 
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Manipulation check. I used two levels of granularity for time information on 1 

being waitlisted; the fine-grained granularity was a combination of a larger number and a 2 

smaller unit (i.e., 30 minutes) and the coarse-grained granularity was a combination of a 3 

smaller number and larger unit (i.e., 1/2 hour).  The manipulation for employee 4 

cooperativeness, especially his/her professionalism on delivering waiting information, 5 

showed a significant mean difference (t = 16.16, p < .001). Respondents rated expertise 6 

higher for more professional employees (M = 5.69, SD = 1.05) than unprofessional 7 

employees (M = 2.64, SD = 1.28). Moreover, employee knowledgeability (t = 9.67, p < 8 

.001) and cooperativeness (t = 12.45, p < .001) also showed significant differences in the 9 

manipulation. Respondents rated an employee as more knowledgeable (M = 5.36, SD = 10 

1.02) and more cooperative (M = 5.74, SD = .91) if they seemed and behaved 11 

professionally (M = 3.63, SD = 1.21) than if they did not (M = 3.22, SD = 1.52).  12 

Moderated mediation. I hypothesized that coarse-grained information would 13 

lead to a higher expectation of service promptness but decrease anxiety when the 14 

information is delivered professionally (rather than unprofessionally). Further, 15 

expectation would decrease balking behavior, and anxiety would increase balking 16 

behavior. To examine the conditional indirect effect of granularity on balking behavior at 17 

the level of employee professionalism, I incorporated two proposed mediators 18 

(expectation for promptness and anxiety) in the relationship between granularity and 19 

balking behavior. To test Hypotheses 3a and 3b, a moderated mediation model using 20 

Hayes’s (2013) PROCESS macro (Model 7; 5000 bootstrapped resampling) was 21 

conducted. Granularity of time information on waiting was dummy-coded: fine-grained 22 

granularity was coded “0” while coarse-grained granularity was coded as “1.” Similarly, 23 
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unprofessional appearance and behavior of employees was coded “0” while professional 1 

appearance and behavior was coded “1.”  2 

The initial effect suggested in H3a was a significant moderating effect of 3 

employee professionalism (Mod) on the first path in the mediation (from granularities, X, 4 

to expectation for service promise, Med). The precondition of H3b further suggested a 5 

significant moderating effect of employee professionalism (Mod) on the first path in the 6 

mediation (from granularities, X, to the level of anxiety, Med). The results showed a 7 

significant interaction between granularities and employee professionalism on the extent 8 

of expectation for service promptness (B = .80, SE = .35, t = 2.26; p < .05). In other 9 

words, consistent with H3a, the “first stage” of the mediation model (X → Med) was 10 

moderated by employee professionalism (see Figure 3-5). This result showed that the 11 

single value with coarse-grained information on waiting to be seated generates slightly 12 

higher expectations for service promptness (M = 5.08) than the fine-grained information 13 

(M = 4.78) when the employees deliver the message professionally. However, when the 14 

employee delivers information on waiting to be seated unprofessionally, the single value 15 

form with coarse-grained granularity generated marginally lower expectations for service 16 

promptness (M = 3.64) than the fine-grained granularity (M = 4.13) (see Figure 3-4). 17 

Controlling for granularities, expectations for service promptness as promised had a 18 

significant effect on balking behavior (Med → Y; B = ‒.54, SE = .10, t = ‒5.56; p < 19 

.001). The direct effect of granularities on balking behavior was no longer significant 20 

when the expectation for service promise was estimated simultaneously (i.e., index of 21 

direct effect: β = .19, SE = .24, 95% CI = −.27, .66).  22 
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 1 
Figure 3-4. Interaction effect of granularity and employee’s professionalism on the 2 

expectation for service promptness. 3 

To probe the full moderated mediation effect, the bootstrap method provided 4 

estimates of the conditional indirect effect of X on Y through Med at levels of Mod. I 5 

found a significant indirect effect of granularities on the extent of expectation for service 6 

promptness (i.e., index of moderated-mediation effect: β = ‒.44, SE = .21, 95% CI = ‒7 

.92, ‒.09) but only marginally significant in a conditional indirect effect. That is, more 8 

balking occurred when the coarse-grained information was delivered by an 9 

unprofessional employee leading to a lower expectation for service promptness than fine-10 

grained information (β = .27, SE =.16, 95% CI = .01, .64). However, customers who were 11 

informed how long they would have to wait as coarse-grained information (i.e., in hours) 12 

did not differ significantly on extent of expectation for service promptness that when the 13 

professional employee delivered the information (β = ‒.16, SE =.13, 95% CI = −.44, .07). 14 
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That is, when the employee is not professional, the moderated mediation effect of 1 

granularities on balking through decreasing expectation for service promptness showed a 2 

negative as well as a larger effect size than for a professional employee (see Table 3-5 3 

and Figure 3-5). H3a was supported.  However, I found no significant moderated 4 

mediation effect of granularity with employee professionalism on level of anxiety and 5 

balking behavior (β = .01, SE = .06, 95% CI = −.06, .20). Thus, H3b was not supported.6 
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Table 3-5. Main effects, interactions, indirect effects, and direct effects for the effect of granularity and professionalism on balking 1 

through cognitive and affective responses. 2 
  (M1) expectation for service promptness   (Y) balking behavior  Moderated mediation  

  B (SE) t (p) 

Conditional 
indirect 

effect ab 

(SE) 

CI  B (SE) t (p) 

Direct 

effect c 

(SE) 

CI  β (SE) CI 

Constant 4.37(.58) 7.55(<.001) ‒ 3.23, 5.52  5.54(1.00) 5.53(<.001) ‒ 3.56, 7.52  

‒.44 

(.21) 

‒.92, 

‒.09 

(X) ‒.51(.25) ‒1.99(<.05) ‒ ‒1.01,‒.00  .19(.24) .81(.42) ‒ ‒.27, .66  

(M1) ‒ ‒ ‒ ‒  ‒.54(.10) ‒5.56(<.001) ‒ ‒.74, ‒.35  

(W) .62(.25) 2.44(<.05) ‒ .12, 1.12  ‒ ‒ ‒ ‒  

XW .80(.35) 2.26(<.05) ‒ .10, 1.50  ‒ ‒ ‒ ‒  

Controls           

  PWT ‒.07(.06) ‒1.11(.27) ‒ ‒.20, .05  .03(.08) .35(.73) ‒ ‒.14, .20  

  GAT ‒.12(.06) ‒2.04(<.05) ‒ ‒.24,.00  .45(.08) 5.68(<.001) ‒ .30, .61  

  ANX .02(.05) .37(.71) ‒ ‒.08, .12  ‒.10(.09) ‒1.14(.26) ‒ ‒.27, .07  

  STR  .07(.06) 1.13(.26) ‒ ‒.05, .20  ‒.07(.07) ‒1.08(.28) ‒ ‒.21, .06  

Unprofessional ‒ ‒ .27(.16) .01, .64  
‒ .81(.42) .19(.24) ‒.27, .66 

 

Professional ‒ ‒ ‒.16(.13) ‒.44, .07   

 R2 = .26; F (5,151) = 7.58, p <.001        
 (M2) anxiety         

Constant 5.90(.70) 8.41(<.001) ‒ 4.51, 7.29       

.01 

(.06) 

‒.06,  

.20 

(X) .22(.31) .72(.47) ‒ ‒.39, .83       

(M2)   ‒   ‒.03(.09) ‒.33(.74) ‒ ‒.21, .15  

(W) .11(.31) .36(.72) ‒ ‒.50, .72       

XW ‒.42(.43) ‒.98(.33) ‒ ‒1.27, .43       

Controls           

  PWT .02(.08) .31(.76) ‒ ‒.13, .18       

  GAT ‒.08(.07) ‒1.11(.27) ‒ ‒.22, .06       

  ANX .06(.08) .76(.45) ‒ ‒.10, .21       

  STR  ‒.06(.06) ‒1.03(.31) ‒ ‒.19, .06       

Unprofessional ‒ ‒ ‒.01(.04) ‒.13, .04       

Professional ‒ ‒ .01(.03) ‒.03, .11       

  R2 = .02; F (7,151) = .48, p =.85   R2 = .38; F (7,151) = 12.97, p <.001       
X = granularity; W = professionalism; Controls: ANX = feel anxious right now, STR = stressed-out right now, PWT = Perceived Waiting Time, GAT = 

General Attitude for Waiting; CI = Bias-corrected Bootstrap 95% Confidence Interval. 
3 
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Figure 3-5. Graphical model showing the results of moderated mediation (Study 2, using 

PROCESS, model 7).  

Note: Index of moderated mediation: β = ‒.44, SE = .21, 95% CI [‒.92, ‒.09]; β = 

standardized coefficient, CI = confidence interval. 

In Study 1, I suggested that providing information in a coarse-grained unit with an 

interval is not ideal for customers assured to join a queue. Study 2 emphasizes the role of 

the employees, how employees deliver the information professionally, in a way that helps 

encourage customers to less balking or more joining a queue even if the information is 

delivered in a coarse-grained unit (i.e., hours). In general, less balking occurs if 

information is delivered as a single value than an interval, even the information is 

delivered in a coarse-grained unit. Moreover, when information is delivered in a coarse-

grained unit by a professionally trained employee, balking is far less common than if the 

same information is delivered by an unprofessional employee because the professional 

employee elicits a higher level of expectation of service promptness (but fails to lower 

anxiety).  
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Even though using a coarse-grained unit is not as useful as the fine-grained unit in 

preventing balking, coarse-grained units can sometimes be better to entice customers to 

join a queue by increasing their level of expectation for service promptness, in particular 

if professionally staffs deliver the information in a single value. When delivering the 

information about time spent waiting in a coarse-grained unit, it is important to keep in 

mind that practitioners should convey and communicate the message in a professional 

way. Casually dressed employees or laid-back and informal communication will magnify 

the detrimental effects of coarse-grained unit, losing potential customers by making them 

less willing to join the waitlist.  

3.3 Study 3: How Granularity Affects Waiting Behavior during Imposed 

Delays 

Demand for service is predictable, but the peak of demand can be hard to handle.  

When the demand for service goes up abruptly, customers must wait because of relatively 

fixed capacity for service provision. Service cannot be stored before delivery or for later 

consumption, unlike many consumer goods (Bitner, 1990; Kandampully, 2002). Service 

cannot be easily stretched to match unpredictable peaks in demand (Dubé-Rioux et al., 

1989). For the restaurant industry, putting customers on a waitlist is unavoidable, but the 

wait is not convenient for customers. Even though managers know and forecast the length 

of the meal time and service process of the meal based on characteristics of the party, 

predicting a stable table turning time itself has been challenging (Kimes et al., 2002). 

Furthermore, because of service times and its processes, delivering immediate service to 

customers cannot be assured. Thus, sequential delays and additional waiting are a 

necessary evil in the hospitality industry (Yang, Mattila, & Hou, 2013). 
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Additional waiting and imposed delays are critically interrelated in providing 

hospitality services (Yang et al., 2013). Externally imposed delay (cf. Miller & Karniol, 

1976) has been investigated in both psychology and consumer research. Restaurants often 

impose additional waits on their customers, so requiring them to stay longer on the 

waitlist for service can be viewed as an example of imposed delay in the restaurant 

industry.  

Customers who regularly use service organizations concede that spending time for 

waiting in line for service is not totally avoidable. However, acknowledging waiting 

eventually has a significant drawback: the so-called “appointment syndrome” (Kumar et 

al., 1997; Maister, 1985). In other words, once the expected appointment time has passed, 

customers may lose their self-control and become increasingly anxious. When the wait 

list guarantee is not met, customers may become dissatisfied with the service offering 

(Hui & Tse, 1996; Kumar et al., 1997), which causes even worse consequences than 

giving no information at all about the wait. Imposed delays may make customers feel 

much worse about waiting and about the service providers. Furthermore, when sequential 

delays occur before customers even reach a waitlist, their reactions are more negative 

because customers perceive pre-process delays as longer than they are (Noone, Kimes, 

Mattila, & Wirtz, 2009). Existing research has explored how information about the queue 

affects how customers respond to service delays; increasing their self-control and 

decreasing uncertainties may minimize negative consequences (Antonides et al., 2002; 

Baranishyn, Cudmore, & Fletcher, 2010). 

Study 1 suggested that providing waiting time in intervals is not ideal for 

customers on a waitlist. However, service providers may prefer giving an interval rather 
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than a point because service demands are unpredictable, particularly in the imposed 

delay, and providing a guarantee is counterproductive. Further, there is still a chance to 

provide service even before the originally anticipated time. In the case of imposed delays, 

providing vague information about the wait may minimize the risk of being unable to 

keep a concrete promise. In failing to fulfill a promise, restaurants make waiting seem 

longer; customers become more anxious or even feel anger, frustration, and irritation 

(Maister, 2005). Moreover, because the turn-time is difficult to predict, the granularity 

effect (fine-grained information versus coarse-grained information) on waiting behavior 

in imposed delays may need further research. 

Thus, the purpose of Study 3 is to examine the effect of the granularity of waiting 

information on reneging and its underlying mechanisms, particularly in imposed delays. 

Does the information about additional delay delivered in an interval form with either 

coarse-grained and/or fine-grained unit(s) encourage customers to remain in queue?  

3.3.1 Hypothesis Development 

According to the psychology of numerosity (Burson et al., 2009; Pandelaere et al., 

2011; Pelham et al., 1994), a change seems larger when the change is expressed in small 

units rather than large units (the change from 7 to 21 days seems larger than the change 

from 1 to 3 weeks) because people interpret the size of the change from the size of the 

numbers, a phenomenon known as salience of numbers. In unitosity, however, a change 

seems larger if the change is expressed large units instead of small one (the change from 

1 to 3 weeks seems larger than the change from 7 to 21 days) because people can also 

interpret the size of a change from the extent of the unit (Monga & Bagchi, 2011), a 
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phenomenon known as salience of units. Numerosity affects the size of changes in the 

numbers; unitosity determines the perception of the changes in the size of the unit. 

Research has identified several situations in which numerosity and unitosity appear and 

found contextual variables that change as different units of time are used. For example, 

people underestimate the value of their budget when it is expressed by the month instead 

of in the year (Ülkümen et al., 2008); risks from health hazards seem higher when 

statistics are framed by the day rather than by the year (Chandran & Menon, 2004). 

Moreover, health hazards seem more menacing when the statistic is presented in a per-

day rather than a per-year format. Thus, the size of the unit of time spurs an inference 

about the immediacy of an event (Frederick, Loewenstein, & O'donoghue, 2002), and 

affect decision-making and related behaviors. This seems to apply to consumer waiting 

behavior for service as well. Then, the question is “Does a customer refuse to wait or 

keep waiting in the line depending on their salience of numbers or salience of units?” 

Based on a review of the literature on the psychology of cognitive salience, to answer to 

the question I propose the following hypothesis: 

H4. In an imposed delay, information delivered using coarse-grained intervals 

(rather than fine-grained intervals) increases the likelihood that a customer will renege. 

Even though salience of units influences perceptions of the proximity of an event 

(Kim & Zauberman, 2009; Zauberman, Kim, Malkoc, & Bettman, 2009), people may 

process information at either an abstract or concrete level, which affects their behavior. 

The construal level theory suggests that people who process information concretely tend 

to focus more on the feasibility of their goals; however, people who process information 

more abstractly focus more on the value and meaning of their goals.  
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A concrete mind-set generates low-level perspective salience; when people think 

concretely, they focus on “how” and frame the situation in an immediate way. On the 

other hand, when people think abstractly, they focus on “why”, tend to aim for their 

values and ideals and highlight the super-ordinate goal of activities (Liberman & Trope, 

1998; Trope & Liberman, 2010; White, MacDonnell, & Dahl, 2011); that is, abstract 

mind-sets generate high-level perspective salience. Focusing on the concrete and low-

level may generate meaning for a particular action but a focus on the specific and 

concrete may provide guidelines or rules for a particular and a specific action to achieve 

the goal.  

When people process information concretely, they are more sensitive to changes 

when the unit is small (i.e., match of low-level construal), but when people process 

information abstractly, they are more sensitive to changes when the unit is large (i.e., 

match of high-level construal) (Monga & Bagchi, 2011). The well-established effect of 

numerosity is due to a concrete mind-set, but the effect of unitosity can be driven by 

evoking an abstract mind-set (Malkoc, Zauberman, & Bettman, 2010). In other words, 

units are construed at a higher level, and thus people rely more on units when the mind-

set is abstract rather than concrete. In some way, when the mind-set is framed from the 

concrete to the abstract (i.e., reverting cognitive salience), relative salience can be shifted 

from numerosity to unitosity (i.e., from numbers to units) because of the effect of 

regulatory fit on persuasion (Lee & Aaker, 2004). Thus, well-matched contents as a part 

of information consistency can be interpreted by people in a different way. 

Furthermore, other evidence of a fit between construal level and regulatory focus 

showed that the match or mismatch between the consumer construal level (e.g., temporal 
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representation of the event: distant or near future) and orientation of the message 

(abstract versus concrete) leads to a sense of feeling right or feeling correct about the 

event (Reber & Schwarz, 1999; Reber, Schwarz, & Winkielman, 2004). When people 

encounter information that is consistent with their mental representational state (e.g., they 

encounter abstract information when they are contemplating a consumption event in the 

distant future), they are likely to have more favorable attitude, which leads to a sense of 

“feeling right” (or feeling correct) about the consumption experience (Reber et al., 2004). 

Thus, I posit that the match between the mind-set framing and salience of numbers or 

units with the given information on waiting is likely to influence customer evaluations of 

experience that motivate the way people behave in a waiting line.   

H5. In an imposed delay, when the waiting information is presented in a coarse-

grained interval with a concrete mind-set rather than with an abstract mind-set (i.e., in a 

mismatch between cognitive salience with granularities and mind-set) increases the 

likelihood that a customer will renege. 

Existing theory suggests the effect of matching construal level with cognitive 

salience. The most prevalent argument supporting these underlying mechanisms is the 

logic of information processing fluency; it may be meaningful in understanding the way 

people behave in a waiting line. Subjective processing fluency has been defined as 

individual feelings of ease or difficulty when processing information or the speed at 

which information is mentally processed (Schwarz, 2014). People can consciously track 

their own processing fluency in general through internal metacognitive mechanisms 

(Winkielman, Schwarz, Fazendeiro, & Reber, 2003; Wurtz, Reber, & Zimmermann, 

2008). The concept of processing fluency has been applied in many different settings as a 
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cognitive mechanism in judgement and decision-making, for instance, in judging the 

truthfulness of messages (Reber & Schwarz, 1999), evaluating communications 

(Whittlesea, 1993), and other applications in marketing research (Janiszewski & Meyvis, 

2001; Lee & Labroo, 2004). In particular, marketing research has shown that subjective 

processing fluency is useful in predicting positive attitudes and, purchasing or 

consumption behavior (e.g., Chae & Hoegg, 2013; Labroo, Dhar, & Schwarz, 2008; Lee 

& Aaker, 2004). The cognitive mechanisms underlying processing fluency means 

successful cognitive activity with easy progression in consumption situation (Winkielman 

et al., 2003). Consumers use processing fluency to evaluate target objects, so ease-of-

processing (i.e., high processing fluency) is more likely to generate a favorable reaction 

to the target (Labroo & Lee, 2006; Lee & Labroo, 2004; Reber & Schwarz, 1999). 

Conversely, a stimulus that is difficult to process provokes a negative reaction. According 

to the literature on effort justification, fluently processed stimuli increase the amount of 

effort that people commit to related behaviors, and devoting effort into an object elicits 

positive attitudes toward that object (Norton, Mochon, & Ariely, 2011; Song & Schwarz, 

2008). Therefore, fluently processed information not only requires less cognitive effort 

on the part of customers but also diminishes negative perceptions of the service and 

restaurant as a result of effort justification. In a queue, well-matched construal level 

connection between mind-set and granularity means customers not only easily process 

the information but also react less negatively. 

Moreover, for time-related information, giving consistent information increases 

processing fluency, and further, the way consumers process information changes their 

evaluations of time-related products (Chae & Hoegg, 2013). Information about waiting 
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consisting of fine-grained information for a concrete mind-set (or coarse-grained 

information for an abstract mind-set) may activate a more thorough and easily processing 

of information about time spent waiting (i.e., System 2). When people encounter 

information inconsistent with their mental representational state, the information is less 

easily processed (Petty & Wegener, 1998). Abstract (why-laden) versus concrete (how-

laden) reasons for actions allows temporal proximity and strength in the message (Kim, 

Rao, & Lee, 2009). Thus, in this study, I propose to test, using processing fluency as a 

mediator, how the granularity and the framed mind-set affects waiting behavior in 

imposed delays.  

H6a. During imposed delays, information about waiting given in a coarse-grained 

interval, like hours instead of minutes, increases customer processing fluency when that 

information is framed at the superordinate level (for people with abstract mind-sets who 

generate high-level salient perspectives) and ultimately decreases the likelihood of 

reneging.  

However, any delay annoys and frustrates customers (Houston et al., 1998; Pruyn 

& Smidts, 1998; Taylor, 1994). According to traditional discounted utility theory, people 

prefer sooner rather than later because they are generally uncertain about the future 

(Laibson, 1997; Loewenstein & Prelec, 1992).  In a waiting situation, the most profound 

source of anxiety is uncertainty about the temporal proximity of waiting and failing to 

convince customers about the inevitability of the wait, which will subsequently increase 

negative reactions (Maister, 1985).  
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H6b. During imposed delays, information about waiting given in coarse-grained 

intervals, like hours instead of minutes, decreases customer anxiety when that 

information is framed at the superordinate level (for people with abstract mind-sets who 

generate high-level salient perspectives) and ultimately decreases the likelihood of 

reneging. 

3.3.2 Method  

Experimental Design and Procedure. To test the study hypotheses, subjects 

were asked to read a scenario and imagine a situation involving an imposed delay. 

Participants were told, “You arrived at the restaurant and expected to wait for about 30 

minutes to get a table. After 25 minutes (almost ready to be seated), the hostess 

apologized for the delay and informed you that additional waiting was necessary. The 

hostess says “[To have a great time at dinner with your colleagues] or [To get your table 

ready], our restaurant will require an additional [15 ‒ 30 minutes] or [1/4 ‒ 1/2 hour]” 

(see Appendix A: Part 1 for details). To control for extraneous variables like physical 

environment, reasons for the delay, these elements were kept constant during the all the 

experiments (see Study 1 and Study 2 for additional information). Several other variables, 

such as general perception toward waiting and perceived time spent waiting with the 

given situational image (as for Study 1 and Study 2), and both mood and stress level were 

measured before the scenarios were presented to avoid the confounding effect of anxiety. 

Because emotion is difficult to control experimentally, questions like “Are you feeling 

anxious right now?” and “Are you stressed out right now?” were presented with a 7-point 

scale and included as control variables in the data analysis (See Appendix A: Part 2 for 

specifics). 
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Two independent variables were used in a 2 (granularity: fine-grained interval 

versus coarse-grained interval) × 2 (mind-set: abstract versus concrete) between-subject 

design. The subjects received a questionnaire with one of four experimental conditions 

chosen at random. Those receiving the questionnaire with the fine-grained interval 

condition were informed the waiting time was “15 to 30 minutes”, but those receiving the 

questionnaire with the coarse-grained unit condition were informed the waiting time was 

“1/4 ‒ 1/2 hour”. For the superordinate condition (i.e., abstract mind-set), participants 

received a scenario that read, “To have a great time at dinner with your colleagues, our 

restaurant will require an additional 15 to 30 minutes (or 1/4 ‒ 1/2 hour)”; for the 

subordinate condition (i.e., concrete mind-set), participants received a scenario that read, 

“To get your table ready, our restaurant will require an additional 15 to 30 minutes (or 

1/4 ‒ 1/2 hour)”.  

Subjective conceptual processing fluency is the ease with which the semantic 

characteristics of a specific message can be processed. Processing fluency was measured 

using both conceptual and perceptual processing fluency scales with a seven-point Likert 

scale (1 = strongly disagree; 7 = strongly agree) (Storme, Myszkowski, Davila, & 

Bournois, 2015). Subjective conceptual processing fluency was measured using 5 items: 

“I get the meaning easily”, “I have no difficulty understanding the meaning”, “I find it is 

not complicated to get the message”, “I understand the message without any problem”, 

and “I have trouble fully understanding the meaning”. The last item is reversed, and the 

reliability of the measurements was high (α = .96). Perceptual processing fluency was 

slightly modified from the original scales (developed for advertising research) to fit the 

context of the study. The construct was measured using 5 items: “I can imagine the 
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situational details clearly”, “I perceive the main situational elements easily”, “I can 

distinguish all the situational elements without any effort”, “I have difficulties detecting 

the situation”, and “I find the situational elements to be difficult to distinguish”. The 

fourth and fifth items are reversed, and the reliability to the measurements was high (α = 

.93). As in Study 2, affective responses to waiting were measured using a randomized 

order to offset possible carry-over effects with a four-item of consumption emotion scale 

(Richins, 1997; Taylor, 1994; Voorhees et al., 2009). The scale for anxiety comprises 

four items: “uncertain,” “uneasy,” “anxious,” or “unsettled” (α = .93) with a 7-point scale 

range (1 = not at all and 7 = extremely). Reneging behavior was measured using two 

items (α = .89; Reid & Sanders, 2009): “I would remain in the queue and wait” (reverse-

coded) and “I will not remain in line and leave immediately” (see Appendix A: Part 2 for 

details). 

Data Collection and Analysis. I used a 2 (Granularity: fine-grained versus 

coarse-grained) × 2 (Mind-set: high-level: abstract versus low-level: concrete) between-

subject design. A total of 200 U.S. workers were recruited from Amazon’s Mechanical 

Turk (MTurk). I only recruited workers whose previous HIT approval rates were equal to 

or greater than 95%. Each M-Turk worker received $1.50 as compensation. Fifty-two 

questionnaires were excluded from the sample because of incomplete responses or the 

participant did not meet the qualifications (e.g., they had not waited to be seated in a long 

time; age was under 18). Five participants had previously completed a similar study (e.g., 

pilot study, Study 1, or Study 2) and one participant failed an attention check question. 

Those were also excluded. Thus, the final sample was 142. In terms of demographic 
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information, 47.2% were male (n = 67) while 52.8% were female (n = 75), and they were 

between 20 and 65 years old (M = 39.27, SD = 11.17). 

3.3.3 Results and discussion 

Manipulation. I used different levels of granularity for the time information on 

being waitlisted as in studies 1 and 2 but also used only the interval form. Fine-grained 

information was a combination of a larger number and a smaller unit (i.e., 15 ‒ 30 

minutes); coarse-grained information used smaller numbers and larger units (i.e., 1/4 ‒1/2 

hour). For construal manipulation, either an abstract or concrete framing of mind-set 

(using 7-point Likert scales) was used, and respondents in the abstract mind-set focused 

more on the long-term and reason for waiting (i.e., I’m waiting for a great time with 

companions at the restaurant; coded as 7) (M = 4.53, SD = 1.36); respondents in the 

concrete mind-set focused on the immediate future and how (i.e., I’m waiting for a table 

and seats for the dinner; coded as 1) (M = 3.99, SD = 1.83; t = 2.02, p < .05).  

Moderation analyses. I had hypothesized that when information does not match 

construal levels, e.g., coarse-grained intervals with a concrete mind-set, reneging would 

increase compared to a situation where construal level matched granularity. I used 

Hayes’s (2013) PROCESS macro (Model 1; 5000 bootstrap resampling) to examine the 

main effects of granularities of time information on waiting (the fine-grained condition 

was coded “0” while the coarse-grained was coded “1”) and mind-set (the concrete mind-

set was coded “0” while the abstract mind-set was coded “1”), as well as their interaction 

effect on the dependent variables. I also used the PROCESS macro to conduct simple 

slope analysis, which examines the group difference within the interaction effect.  
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The main effect of granularities (B = 1.28, SE = .40, t = 3.23, p < .05, 95% 

CI = .50 to 2.06) on reneging behavior was significant, but there was no main effect of 

mind-sets (B = .65, SE = .37, t = 1.74, p = .08, 95% CI = −.09 to 1.38); H4 was 

supported. More reneging occurred when information on additional waiting was 

delivered as coarse-grained intervals rather than fine-grained intervals. Moreover, the 

results showed a significant interaction effect between different combinations of 

granularities and mind-sets (B = ‒1.38, SE = .54, t = ‒2.58, p < .05, 95% CI = ‒2.44 to ‒

.32) (see Table 3-6).  

Table 3-6. Results for granularity and mind-set effects on reneging behavior. 

  B (SE) t (p) 95% LL 95% UL 

Constant 3.47(.56) 6.26(<.001) 2.37 4.57 

(X) granularity 1.28(.40) 3.23(<.05) 0.5 2.06 

(W) mind-set .65(.37) 1.74(.08) ‒.09 1.38 

(XW) granularity × mind-set ‒.1.38(.54) ‒.2.58(<.05) ‒.2.44 ‒.32 

(Control)     

   perceived waiting time .04(.09) .48(.63) ‒.14 .22 

   attitude toward a waiting .01(.08) .08(.94) ‒.15 .17 

  
R2 = .08; F(5, 136) = 2.43; p <.05 

∆R2 = .05; F(1, 136) = 6.65; p < .05 

  Unlike I had expected, when the situation was described as a coarse-grained wait 

time for an abstract mind-set at the imposed delay, customers were more likely to renege 

(M = 6.26) compared with the fine-grained wait time (M = 5.02), β = 1.28, SE = .40, 95% 

bias-corrected CI = [.50, 2.06]. When the mind-set was framed at a concrete level, fine-

grained information on waiting to be seated (M = 5.68) made customers more likely to 

renege than coarse-grained information (M = 5.53), but was not statistically significant (β 
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= ‒.10, SE = .36, 95% bias-corrected CI = [‒.82, .62]). The direction was opposite to 

what H4 proposed, and so H4 was not supported (see Table 3-7 and Figure 3-6).  

Table 3-7. Conditional indirect effects of granularity on reneging behavior at mind-set. 

  β (SE) t (p) 95% LL 95% UL 

Abstract 1.28 (.40) 3.23 (<.01) .50 2.06 

Concrete ‒.10 (.36) ‒.28 (.78) ‒.82 .62 

Dependent variable: reneging behavior; independent variable: granularity; moderator: mind-

set (abstract/concrete). LL: lower limit of the confidence interval; UL: upper limit of the 

confidence interval. The results are based on Hayes (2013) PROCESS analysis with SPSS 

 This result suggested that when information is delivered in a coarse-grained unit, 

an abstract mind-set (why-laden) makes customers more likely renege than a fine-grained 

unit in the imposed delay situation, but not with a concrete mind-set (how-laden); the 

(un)matched construal level is not dominant in, or sufficient for, minimizing reneging. It 

is possible that a customer waiting to eat at a restaurant will process information at a low-

level (i.e., concrete information related to the feasibility of dining out) (e.g., Kim et al., 

2009; Petty & Wegener, 1998), and thus the interaction between cognitive salience with 

granularities and mind-set was not as strong as expected. Given this possibility, when a 

sequential delay occurs, information should be framed at a concrete level. 
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Figure 3-6. Interaction effect of granularity and mind-set on reneging behavior. 

Moderated mediation analyses. In general, an omnibus mediation model tests 

whether two variables are related to one another and through which variables or factors 

they are related to each other. In this study, I first tested a full mediation model using the 

PROCESS macro Model 4 (5,000 iterations, 95% bias-corrected confidence intervals; 

Hayes, 2003) to determine whether the relationship between granularities of information 

and reneging behavior was linked through information processing fluency (i.e., 

conceptual and perceptual) and negative emotions (i.e., anxiety). Before testing 

Hypothesis 5, this result provided evidence that the variable acts as a significant mediator 

between granularity effect and reneging behavior. 

A meditation effect exist when these four conditions are met: (1) the independent 

variable relates to the dependent variable; (2) the independent variable relates to the 
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mediating variable; (3) the mediating variable relates to the dependent variable; and (4) 

the relationship between the independent variable and the dependent variable becomes 

non-significant (complete mediation) or apparently weakens (partial mediation) when the 

mediating variable is added.  

The results showed that only the level of anxiety significantly mediated the 

relationships between granularity effect and reneging behavior (β = .35, se = .13, 95% 

bias-corrected CI = [.14, .65]). The significant direct effect of granularities on reneging 

behavior become insignificant (i.e., a full mediation between granularity and reneging 

behavior: β = .19, SE =.27, t = .73, p = .47, 95% bias-corrected CI = [‒.33, .72]). 

Specifically, granularities were significantly and positively related to the level of anxiety 

(i.e., X → M; the first path of the relationship), F (5, 136) = 3.84, p <.05 (B = .76, SE 

=.24, t = 3.23, p < .05, CI = [.29, 1.22]), supporting the first condition of mediation 

effects. Next, the level of anxiety (i.e., M → Y; the second path of the relationship, B = 

.46, SE = .09, t = 4.89, p < .001, CI = [.27, .64]) and the granularities (i.e., X → Y; the 

third path of the relationship, B = .19, SE =.27, t = .73, p = .47, CI = [‒.33, .72]) did not 

lead to reneging behavior, F (8, 133) = 3.89, p < .001). For the mediating role of 

information processing fluency, neither conceptual (β = .00, SE = .05, 95% bias-corrected 

CI = [‒.12, .08]) nor perceptual processing fluencies (β = ‒.01, SE =.05, 95% bias-

corrected CI = [‒.16, .10]) showed any significant relationships between granularity 

effect and reneging behavior; H6a is not supported. A model is included to illustrate these 

results (see Table 3-8 and Figure 3-7). 
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Figure 3-7. Full mediation model (Hayes Process Macro Model 4). 

Based on these preliminary results, moderated-mediation regression analysis used 

the PROCESS macro (Model 7, 5,000 iterations, 95% bias-corrected confidence 

intervals; Hayes, 2003) was conducted to examine whether the level of anxiety mediated 

the relationship between granularity of information on waiting and the two different 

levels of mind-set (high: abstract and low: concrete) with an effect on reneging behavior. 

To disentangle how negative emotion, particularly the levels of anxiety, operated in 

relationship to granularity effect on reneging behavior depending on mind-sets, I tested 

granularities as the independent variable (X), mind-set as the moderator (W), the level of 

anxiety as the mediator (M), and the reneging behavior as the outcome variable (Y). I 

modeled several confounding factors, as in Study 2 (e.g., general attitude toward waiting 

to dine-out as a covariate), that simultaneously predicts both the mediator (M) and the 

outcome (Y). This approach is consistent with current best practices for assessing indirect 

effects (Hayes, 2009, 2013; Zhao, Lynch, & Chen, 2010).  
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I found a significant interaction between granularities and mind-sets on the level 

of anxiety (B = −1.52, SE = .46, t = −3.27; p < .01); that is, the “first stage” of the 

mediation model (X → Med) was significantly moderated. Controlling for granularities, 

anxiety had a significant effect on reneging behavior (Med → Y; B = .46, SE = .09, t = 

4.93; p < .001). The direct effect of granularities on reneging behavior was no longer 

significant when the anxiety was estimated concurrently (i.e., index of direct effect: β = 

.18, SE = .26, t = .70, p = .49, 95% bias-corrected CI = [‒.34, .71]).  

The results showed that anxiety had a significantly moderated mediation effect on 

the relationships between granularity and reneging behavior (index of moderated 

mediation effect: β = ‒.69, SE = .26, 95% bias-corrected CI = [‒1.32, ‒.26]). Particularly, 

in terms of indirect effects, when the information on waiting was framed for the abstract 

mind-set, the level of anxiety had a positive significant mediating role on reneging 

behavior (β = .72, SE = .22, 95% bias-corrected CI = [.36, 1.25]). However, when the 

information on waiting was framed for the concrete mind-set, the level of anxiety had no 

significant mediating role on reneging behavior (β = .03, SE = .14, 95% bias-corrected CI 

= [‒.25, .32]). In other words, the level of anxiety only mediated relationships between 

granularity and reneging behavior if the information was framed for an abstract mind-set 

emphasizing why you wait rather than how you wait. Thus, coarse-grained information 

on waiting to be seated made customers more anxious than fine-grained information 

when the information was framed for an abstract mind-set, and eventually customers 

reneged. H6b was not supported because the results were the opposite of what was 

expected (see Figure 3-8). 
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Table 3-8. Main effects, interactions, indirect effects, and direct effects for the effect of granularity and mind-set on reneging through 1 

cognitive and affective responses. 2 

  (M) anxiety   (Y) reneging behavior  Moderated mediation  

  B (SE) t (p) 

Conditional 

indirect 

effect ab 

(SE) CI  B (SE) t (p) 

Direct 

effect c 

(SE) CI  β (SE) CI 

Constant 3.61(.66) 5.46(<.001) ‒ 2.30, 4.92  1.88(.80) 2.34(<.05) ‒ .29, 3.47  

‒.69(.26) ‒1.32, ‒.26 

(X) 1.58(.34) 4.65(<.001) ‒ .91,2.26  .18(.26) .70(.49) ‒ ‒.34, .71  
(M) ‒ ‒ ‒   .46(.09) 4.93(<.001) ‒ .27, .64  
(W) .66(.32) 2.06(<.05) ‒ .03, 1.29       
XW ‒1.52(.46) ‒3.27(<.01) ‒ ‒2.43, ‒.60  ‒ ‒ ‒   
Controls           
  PWT .13(.08) 1.70(.09) ‒ ‒.02, .29  .01(.09) .12(.91) ‒ ‒.16, .18  
  GAT ‒.08(.07) ‒.1.16(.25) ‒ ‒.22, .06  .05(.08) .61(.54) ‒ ‒.11, .20  
  ANX ‒.05(.09) ‒.60 ‒   ‒.01(.09) ‒.12(.90) ‒ ‒.20, 17  
  STR  ‒.01(.07) ‒.63(.53) ‒ ‒.22,.12  .04(.08) .57(.57) ‒ ‒.11, .19  
Abstract ‒ ‒ .72(.22) .36, 1.25  ‒ .70(.49) .18(.26) ‒.34, .71  
Concrete ‒ ‒ .03(.14) ‒.25, .32   
  R2 = .19; F (7,134) = 4.47, p <.001   R2 = .19; F (6,135) = 5.20, p <.001       

X = granularity; W = mind-set; Controls: ANX = feel anxious right now, STR = stressed-out right now, PWT = Perceived Waiting Time, GAT 

= General Attitude for Waiting; CI = Bias-corrected Bootstrap 95% Confidence Interval CI = Bias-corrected Bootstrap 95% Confidence Interval 

3 
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Figure 3-8. Graphical model showing the results of moderated mediation (Study 3, using 

PROCESS, model 7).  

Note: Index of moderated mediation: β = ‒.69, SE= .26, 95% CI [‒1.32, ‒.26]; β = 

standardized coefficient, CI = confidence interval. 
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CHAPTER 4: DISCUSSION AND SIGNIFICANCE OF THE STUDY 

When an expected wait time is delivered at different levels of granularity, 

customers may change not only their estimate of how short (instead of how long) they 

will be waitlisted but also their expectation for prompt service. The information itself 

changes the estimate of shorter-time for being waitlisted (study 1), and employee 

professionalism changes the expectation (study 2). Customers’ cognitive responses 

further change how likely they are to balk before joining a queue. Mind-set (Study 3) was 

further incorporated to examine the effect of the granularity on reneging, particularly in 

imposed delays, and its underlying mechanisms. 

First, this study found that significantly more balking is predicted if the expected 

wait time is delivered in a coarse-grained, especially when the time information is 

presented as an interval. This result, first of all, aligns well with findings in research on 

unitosity and salience of units; that is, a change in a unit can be magnified in coarse-

grained granularity. At the same time, moreover, restaurant customers more negatively on 

the size of the unit. Thus, coarse-grained granularity is not at all effective in encouraging 

customers to join a queue. In practice, an interval form is sometimes preferred to prevent 

“appointment-syndrome” (over-promised but unable to deliver the service in that 

promise, cf. Kumar et al., 1997; Maister, 1985) because the wait time is hard to predict. 

In this case, using coarse-grained granularity intervals cause customers not to join in the 

queue. Thus, waiting information should not be presented in a coarse-grained unit 

particularly with an interval to prevent balking.  
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The moderated mediation analysis demonstrated (as presented in Figure 3-2 and 

Figure 3-3) that the coarse-grain interval greatly reduces customers’ perception of the 

chance to be served earlier than expected and they are more likely to balk. The 

granularity effect on balking are not presented in a single unit, but it was clear customers 

are more likely to balk because they much less believe shorter wait would happen when 

an expected wait time is presented in a coarse-grained interval (e.g., 1/4 ‒ 3/4 hour) 

instead of a fine-grained interval (e.g., 15 ‒ 45 minutes) and a single value (e.g., 1/2 hour 

and 30 minutes). In other words, to reduce the likelihood of balking, practitioners should 

avoid using coarse-grained intervals. Using fine-grained is better to help customers 

believe that they may wait less before they are served.  

Second, other evidence shows less balking occurs because of expectations of 

prompt service when employees communicate the wait time professionally 

(cooperatively). This study used employee professionalism to represent level of expertise 

and knowledge as a cooperative communicator. When waiting for service, a customer’s 

inferences from the granularity of a quantitative expression affects the decision to wait, 

so how information is delivered is important. The level of professionalism and expertise 

on the part of the employee can encourage a customer to join the waitlist or give them 

reason to balk. When the employee delivers information professionally, customers are 

more likely to assume that the restaurant will have their table ready for them both using a 

coarse-grained and a fine-grained units used to deliver information on the wait time (no 

granularity effect). However, unprofessionalism changes that assessment. If information 

is delivered unprofessionally, customers far less expect a service will be ready as 

promised when a promise conveyed in a coarse-grained unit rather than a fine-grained 
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unit and more balking will occur consequently. Previous research indicates that Gricean 

pragmatic inferences about the way a message is delivered can change human judgement 

(cf. Grice, 1975; Levinson, 1983). Our result is also well aligned with other studies 

highlighting how communicator cooperativeness underlies conversational assumptions 

and is at the heart of consumer perception and decision-making (Grice, 1975; Levinson, 

1983; Schwarz, 1994, 1996).   

Although providing an expected wait time in a coarse-grained unit is not ideal for 

getting customers to join a queue (based on results of Study 1), if the expected wait time is 

delivered professionally, a coarse-grained information with a single value (half hour in this 

study) would entice customers to less balk a queue as such a combination present a high 

level of expectation for service promptness.  

Finally, more reneging occurred when additional wait time was communicated in a 

coarse-grained interval than when the wait time was delivered in a fine-grained interval. 

To shed light on the proposed underlying mediating mechanism, mind-sets (informed with 

a “why” appeal versus a “how” appeal) were combined to predict level of anxiety. When 

the additional wait time was communicated using a coarse-grained (rather than a find-

grained) interval to customers with an abstract mind-set, they felt more anxious and 

subsequently were more likely to renege. In adding to a delay, giving specific information 

to customers about how much time they would spend waiting may help reduce anxiety in 

general; however, unexpectedly, a coarse-grained with an abstract mind-set (i.e., the 

matched construal level) was rather dominant or sufficient for minimizing reneging. The 

effect of a mismatch between cognitive salience of granularities and mind-set, such as 

using coarse-grained (rather than fine-grained) intervals to communicate with a customer 
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with a concrete mind-set was not clear. This result is somewhat different from findings in 

previous research. Waiting to eat at a restaurant is more likely to focus on low-construal 

level of information (i.e., a concrete piece of information related to dining out) (e.g., Kim, 

Rao, & Lee, 2009; Petty & Wegener, 1998), and thus the interaction between cognitive 

salience with granularities and mind-set was not as strong as I had expected. Similarly, in 

sequential delays, information could be framed at a concrete level to reduce anxiety and 

keep customers in line. Therefore, the staff in charge of the wait list must convey wait 

information more concretely to prevent customers from reneging.  

Existing theory suggests the underlying mechanism of matching construal level 

with cognitive salience (e.g., the salience of units for an abstract mind-set) is fluency in 

the logic of information processing. Customers generally use processing fluency to 

evaluate target objects, so ease of processing (i.e., high processing fluency) is more likely 

to generate a favorable reaction (Labroo & Lee, 2006; Lee & Labroo, 2004; Reber & 

Schwarz, 1999). In this study, processing fluency did not account for the results of this 

study. That is matching construal level with cognitive salience of information did not 

contribute additional explanatory power in reducing reneging in an imposed delay. 

4.1 Theoretical implications   

This dissertation contributes to the existing research on queuing in several ways. 

In this study, existing numerical cognition theory was extended from more traditional 

marketing to the service industry by elaborating various features in hospitality services. 

Specifically, the study identified the psychological mechanisms of how people respond to 

information on how shortly they would have to wait for service as well as how promptly 
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they expect to get the service as promised, which is unique to the field of hospitality 

service. This study provides theoretical insight by expanding the understanding of how 

service providers convey information on wait time for services can influence and change 

customer behaviors (i.e., join the queue or not; remain in line or leave). Existing number-

based theories on judgement and decision-making have not sufficiently explained the 

behavior of customers on a waitlist. Maximizing the extent of precision or the interval of 

confidence in a given information (i.e., a narrow time interval, cf. Zhang & Schwarz, 

2012) has already been investigated to explain consumer behavior. For example, the 

absolute difference in delivery days between ahead of schedule and behind schedule 

showed a narrow time interval when the communication provided large (31 days) rather 

than small (1 month) numbers. This study, however, found that increasing the shorter-

estimate of time for being waitlisted (rather than the perceived level of precision, i.e., an 

absolute value of time interval between best- and worst-case estimates of how long they 

would have to wait for) would encourage customers join in line (less  balking). This 

finding provides more detail on the underlying mechanism through which granularity 

effect is interpreted by waiting customers with two different factors (either in a positive 

or a negative route) and thus how their behavior changes.   

Moreover, the study shifts the focus in the queuing research from perceived time 

duration to the pre-factual expectation of service. The results highlight how the 

expression of time and the delivery of waiting information lead to a shorter-estimation of 

time for waiting and expectations for service promptness as part of the pre-consumption 

experience. This study emphasizes the importance of the employee in communicating 
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information on the wait and thus shaping customer expectations for service promptness 

that can change customer behavior.  

4.2 Practical implications   

From the practical standpoint, these results provide new insight for service 

organizations on how to communicate information on wait time to increase their better-

estimation of time while waitlisted and to enhance their expectation of service 

promptness (i.e., cognitive response), as well as to reduce customer anxiety (i.e., affective 

response). The staff in charge of the waitlist needs to change how they present and 

deliver information to prevent balking and reneging. In addition, such communication 

strategies represent a practical mechanism that managers can use to mitigate the negative 

effects of waiting (i.e., losing potential customers and business opportunities). Less 

balking occurred when the information on wait time was delivered as a fine-grained unit 

with either a point estimate or an interval (e.g., 30 minutes or 15 minutes to 45 minutes). 

However, when the information included a point in time and using a coarse-grained unit 

(e.g., a half hour), unprofessional delivery of the information is more likely to induce a 

relatively lower expectation for service promptness (compared to using a fine-grained 

unit, e.g., 30 minutes) and in turn boost balking occurred. Thus, to minimize customer 

balking, managers are suggested to use a fine-grained unit; in other words, they should be 

cautious on using a coarse-grained unit. When additional delays happen, practitioners can 

operate the customer mind-set by expressing information using different granularities. 

When the waiting information is delivers in an abstract manner with a coarse-grained 

wait time in interval, customers become more anxious, and they are more likely to leave. 

In sequential waiting, practitioners better to give information at a concrete level (i.e., 
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getting a table) that help to minimize a major drawback of using a coarse-grained unit. 

Particularly, the effect of coarse-grained unit magnify more reneging happened if 

information given at an abstract level. Thus, a fine-grained expression would be more 

effective in encouraging customers to remain in the line if information is given at an 

abstract level (i.e., “having a great time or enjoying a fun meal”). . Managers should be 

cautious when information is delivered in an abstract manner with a coarse-grained 

interval in this situation.   
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ADDENDIX  

A. SCENARIO AND MEASUREMENT ITEMS 

PART 1: Respondents Are Randomly Assigned To Initial Condition 

Each respondent were randomly assigned to one of the conditions (indicated in bold/underlined). 

 

o STUDY 1:  

 Imagine waiting in the following line. The image below will be shown for [5 

seconds]:  

 
 

 Imagine yourself in the following scenario: You are going out for lunch with 

your family at a moderately priced restaurant. When you arrive, there is a line at 

the restaurant. The hostess explains that you may wait for a [30 minutes vs. 1/2 

hour] or [15−45 minutes vs. 1/4−3/4 hour].  

 

o STUDY 2:  

 Imagine waiting in the following line. The image below will be shown for [5 

seconds]:  

 
 

 Imagine yourself in the following scenario: You are going out for lunch with 

your friends at a moderately priced restaurant and there is a line (to be seated) at 

the restaurant. The hostess who is [properly uniformed with a name tag, has 

open body posture, and frequently makes eye contact vs. dressed casually 

without a name tag, has closed body posture, and barely makes eye contact] 

explains that you may wait for [30 minutes vs. 1/2 hour]. 
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o STUDY 3:  

 Imagine waiting in the following line. The image below will be shown for [5 

seconds]:  

 
 

 Imagine yourself in the following scenario: You arrive at the restaurant for dinner 

with colleagues, and there is a line at the restaurant. At first, you expected to wait 

for about [30 minutes vs. 1/2 hour] [to have a great time for dinner vs. to get 

your table]. After 25 minutes (or almost ready to be seated) the hostess informs 

you that an additional waiting is necessary. The hostess says “[to have a great 

time for dinner with your colleagues vs. to get your table], our restaurant 

would require an additional [15−30 minutes vs. 1/4−1/2 hour].”  
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PART 2: ALL RESPONDENTS ANSWER QUESTIONS 

Every respondent (in all of the studies/conditions above) answered the following questions. 

 

o The level of perceived precision (Zhang & Schwarz, 2012) 

Given this information form the hostess, what is your best (as shortest-duration) and worst 

(as longest-duration) estimate of waiting times (in minutes)?  

                                                                       0           5         10         15         20         25      30 

Best-estimate       

 

                                                                       30        35        40         45        50         55       60 

Worst-estimate       

 

o Expectations for service promptness: An ability to perform the promised service 

accurately (Parasuraman, Zeithaml & Berry, 1988; Parasuraman & Berry, 1991) 

Given this information form the hostess, please indicate the extent to which you agree with 

the following statements.                              

                                                                             1=strongly disagree           7=strongly agree 

The restaurant will perform what it promised by a given 

time.  
1 2 3 4 5 6 7 

The restaurant will provide the service right the first time. 1 2 3 4 5 6 7 

The restaurant will provide the service at the time it promise 

to do so. 
1 2 3 4 5 6 7 

 

o Subjective processing fluency (Reber, Schwarz & Winkielman, 2004; Storme, 

Myszkowski, Davila & Bournois, 2015) 

The following statements are about how well you process the information on waiting which 

has described before. Please rate the level of agreement with following statements.  

 Conceptual processing fluency: The ease of mental operations concerned with 

stimulus meaning and its relation to semantic knowledge structures     

                                                              1=strongly disagree           7=strongly agree 

I have trouble fully understanding the meaning.* 1 2 3 4 5 6 7 

I get the meaning easily. 1 2 3 4 5 6 7 

I have no difficulty understanding the meaning. 1 2 3 4 5 6 7 

I find it is not complicated to get the message. 1 2 3 4 5 6 7 

I understand the message without any problem. 1 2 3 4 5 6 7 
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 Perceptual processing fluency: The ease of identifying the physical identity of the 

stimulus  

                                                              1=strongly disagree           7=strongly agree 

I can imagine the situational details clearly. 1 2 3 4 5 6 7 

I have difficulties detecting the situation.* 1 2 3 4 5 6 7 

I perceive the main situational elements easily. 1 2 3 4 5 6 7 

I find the situational elements to be difficult to 

distinguish.* 
1 2 3 4 5 6 7 

I can distinguish all the situational elements without 

any effort. 
1 2 3 4 5 6 7 

Note: *=reverse coding   

 

o Emotions (Richins, 1997; Taylor, 1994; Voorhees, Baker, Bourdeau, Brocato & Cronin, 

2009) 

When you taking the scenario into your mind, to what extent are you experiencing thr 

following emotions?  

 Anxiety 

                    1= I don’t feel this at all                                   7= I feel this very strongly 

Uncertain   1 2 3 4 5 6 7 

Uneasy 1 2 3 4 5 6 7 

Anxious 1 2 3 4 5 6 7 

Unsettled 1 2 3 4 5 6 7 

 

o Waiting Behavior (Reid & Sanders, 2009) 

 Balking behavior: When taking the scenario into your mind, would you join this queue? 

                                                                    1=highly unlikely  7=highly likely 

I will join the queue and wait.* 1 2 3 4 5 6 7 

I will not join the waiting line and leave immediately. 1 2 3 4 5 6 7 

 

 Reneging behavior: When taking the scenario into your mind, would you join this queue? 

                      1=highly unlikely  7=highly likely 

I will stay the queue and wait.* 1 2 3 4 5 6 7 

I will not stay in the line and leave immediately. 1 2 3 4 5 6 7 

Note: *=reverse coding   

 

o Reality Check                                                                  
                                                                                    1=strongly disagree           7=strongly agree 

The waiting line looks and feels realistic to me. 1 2 3 4 5 6 7 

I think the situation given in the scenario is realistic. 1 2 3 4 5 6 7 

I think that a similar problem would occur to someone in 

real life. 
1 2 3 4 5 6 7 
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o Control variables 

 Mood and stress level; How do you feel today? 

     1=strongly disagree             7=strongly agree 

Anxious 1 2 3 4 5 6 7 

Stressed-out 1 2 3 4 5 6 7 

 

 A perception of time to be waitlisted with a given situational image         

                                                                            1=very short               7=very long 

How long do you thank you will wait in a line? 1 2 3 4 5 6 7 

 

 General attitude toward waiting at a restaurant 

      1=strongly disagree             7=strongly agree 

Generally, I do not mind waiting when dining out. 1 2 3 4 5 6 7 

 

o Manipulation check 

 Employee’s professionalism (Study 2) 

                                                                                    1=strongly disagree           7=strongly agree 

The employee in the scenario seems professional. 1 2 3 4 5 6 7 

The employee in the scenario seems to be cooperative. 1 2 3 4 5 6 7 

The employee in the scenario seems knowledgeable. 1 2 3 4 5 6 7 

 

 Mind-set (Study 3)   

 1=a table and 

seats for the 

dinner at the 

restaurant 

7=having a great 

time with 

companions at 

the restaurant 

Given this information from the hostess, I’m waiting 

for… 
1 2 3 4 5 6 7 

 
o General questions 

 What type of device are you using for this survey? 

 Computer 

 Mobile  

 Tablet 

 Have you been in line at a restaurant to be seated? 

 Yes/No 

 When did you most recently wait to be seated at a restaurant? 

 Within this week 

 1-2 weeks ago 

 3-4 weeks ago 

 Over 1 month ago but not exceeding 3 months 

 I can’t remember  
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o Demographic info 

 Gender 

 Male/Female 

 Age 
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 B. IRB APPROVAL 
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